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APPENDIX 7.4  EMISSION REDUCTIONS REQUIRED OF THE MEMBER STATES IN 2025 AND
2030 TO ACHIEVE THE IMPACT REDUCTION OBJECTIVES OF THE CENTRAL
CASE OPTION 6C*

2025 central case; emission ceilings in Kilotons; % reduction vs 2005

Country

S02 % red NOx % red NH3 % red VOC % red PM2,5 % red
Austria 12 -52% 71 -69% 50 -20% 90 -47% 11 -54%
Belgium 46 -67% 123 -58% 62 -16% 88 -44% 15 -46%
Bulgaria 81 -91% 63 -62% 58 -11% 55 -61% 14 -60%
Croatia 9 -86% 27 -64% 20 -31% 38 -52% 5 -65%
Cyprus 1 -97% 7 -68% 5 -23% 4 -53% 1 -73%
Czech Rep. 65 -68% 114 -61% 52 -35% 113 -55% 23 -47%
Denmark 9 -56% 63 -65% 44 -40% 54 -59% 11 -62%
Estonia 20 -70% 18 -55% 9 -23% 26 -31% 10 -48%
Finland 63 -30% 110 -45% 27 -20% 95 -45% 18 -37%
France 103 -77% 453 -66% 463 -31% 571 -49% 154 -43%
Germany 295 -46% 517 -63% 318 -46% 715 -42% 73 -41%
Greece 52 -90% 130 -68% 41 -28% 92 -68% 16 -71%
Hungary 17 -86% 53 -66% 48 -38% 63 -57% 11 -61%
Ireland 13 -81% 54 -64% 89 -14% 43 -33% 9 -32%
Italy 93 -76% 447 -66% 298 -29% 566 -54% 85 -42%
Latvia 3 -47% 22 -39% 13 -1% 30 -57% 9 -52%
Lithuania 11 -74% 29 -54% 40 -10% 34 -59% 7 -55%
Luxembourg 1 -44% 13 -73% 5 -25% 5 -58% 2 -47%
Malta 0,2 -98% 1 -86% 1 -26% 3 -32% 0,2 -79%
Netherlands 30 -57% 134 -65% 111 -24% 135 -34% 15 -38%
Poland 332 -74% 398 -50% 243 -29% 286 -53% 154 -31%
Portugal 23 -79% 76 -72% 55 -22% 118 -48% 19 -69%
Romania 55 -92% 111 -64% 115 -29% 171 -63% 44 -61%
Slovakia 20 -78% 42 -55% 17 -41% 45 -41% 12 -62%
Slovenia 5 -88% 17 -66% 14 -26% 15 -62% 2 -73%
Spain 152 -89% 418 -72% 256 -30% 488 -48% 61 -61%
Sweden 30 -22% 82 -62% 43 -20% 136 -35% 21 -33%
Un. Kingdom 153 -82% 450 -70% 240 -22% 550 -50% 46 -47%
EU-28 1697 -79% 4043 -65% 2740 -30% 4630 -50% 848 -48%
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2030 central case; emission ceilings in Kilotons; % reduction vs 2005

Country

S02 % red NOx % red NH3 % red VOC % red PM2,5 % red
Austria 11 -54% 60 -74% 51 -20% 89 -48% 11 -55%
Belgium 44 -68% 112 -62% 62 -16% 89 -44% 15 -46%
Bulgaria 53 -94% 55 -67% 58 -11% 51 -63% 12 -64%
Croatia 9 -87% 25 -68% 21 -30% 36 -55% 5 -67%
Cyprus 1 -97% 6 -71% 5 -21% 4 -54% 1 -73%
Czech Rep. 59 -72% 99 -67% 51 -36% 111 -56% 22 -49%
Denmark 9 -58% 55 -70% 43 -41% 53 -59% 10 -64%
Estonia 19 -71% 16 -61% 9 -21% 24 -37% 10 -52%
Finland 63 -30% 99 -51% 28 -18% 91 -47% 17 -41%
France 98 -78% 395 -71% 458 -32% 559 -50% 141 -48%
Germany 258 -53% | 435  -69% | 312 -47% 705 -43% 70 -43%
Greece 38 -92% 110 -73% 41 -28% 89 -69% 17 -72%
Hungary 16 -88% 46 -70% 49 -37% 61 -58% 11 -63%
Ireland 11 -84% 35 -77% 89 -14% 42 -33% 9 -35%
Italy 92 -76% 390 -70% 301 -29% 554 -55% 81 -45%
Latvia 3 -47% 19 -47% 13 2% 30 -56% 8 -54%
Lithuania 12 -72% 26 -58% 44 -1% 33 -60% 6 -57%
Luxembourg 1 -44% 10 -79% 5 -25% 5 -59% 2 -48%
Malta 0,2 -98% 1 -89% 1 -27% 3 -31% 0,1 -80%
Netherlands 28 -59% 121 -68% 109 -25% 133 -35% 15 -39%
Poland 278 -78% 338 -58% 244 -29% 280 -54% 140 -38%
Portugal 23 -79% 65 -76% 56 -20% 119 -48% 19 -69%
Romania 51 -93% 100 -68% 113 -30% 165 -64% 41 -64%
Slovakia 20 -79% 39 -59% 17 -41% 45 -41% 12 -62%
Slovenia 5 -89% 14 -72% 14 -26% 15 -63% 2 -74%
Spain 151 -89% | 354  -77% | 255 = -30% 488 -48% 62 -60%
Sweden 32 -16% 75 -65% 43 -19% 131 -38% 20 -34%
Un. Kingdom 128 -85% | 391  -74% | 244  -21% 545 -50% 46 -48%
EU-28 1513 -81% 3490 -70% 2734 -30% 4551 -51% 806 -51%
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APPENDIX 7.5 EMISSION REDUCTIONS COST EFFECTIVE IN INDIVIDUAL SECTORS IN 2025
AND 2030 TO ACHIEVE THE IMPACT REDUCTION OBJECTIVES OF THE
CENTRAL CASE OPTION 6C*
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2025 central case; emissions in Kilotons; % reduction vs Baseline (Option 1)
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Sector

S02 % red NOx %red | NH3  %red VOC % red PM2,5 % red
Power generation 671 -19% 860 -19% 17 -30% 132 -23% 30 -50%
Domestic combustion 255 -36% 504 0% 20 0% 390 -52% 359 -31%
Industrial combustion 388 -35% 616 -31% 5 -14% 77 0% 43 -40%
Industrial Processes 347 -39% 167 -2% 60 -19% 773 -5% 147 -26%
Fuel extraction 0 0 0 290 5% 7 0%
Solvent use 0 0 0 2328 -10% 0
Road transport 5 0% 1210 0% 48 0% 293 0% 104 0%
Non-road machinery 31 -15% 684 -9% 1 -45% 271 -13% 37 -8%
Waste 1 -76% 1 -82% 173 0% 75 -13% 64 -29%
Agriculture 0 -100% 1 -96% | 2416  -27% 0 -100% 58 -66%
total 1697  -31% | 4043  -12% | 2740 -25% | 4630 -17% 848 -33%
2030 central case; emissions in Kilotons; % reduction vs Baseline (Option 1)

Sector

S02 % red NOx  %red | NH3  %red VvOoC % red PM2,5 % red
Power generation 520 -18% 720 -20% 15 -33% 117 -28% 25 -53%
Domestic combustion 217,9 -35% 470 0% 19 0% 362 -51% 323,7 -30%
Industrial combustion 390 -36% 633 -32% 5 -15% 85 0% 45 -40%
Industrial Processes 348 -40% 167 -2% 60 -20% 778 -5% 149 -26%
Fuel extraction 0 0 0 275 -5% 6 0%
Solvent use 0 0 0 2342 -10% 0
Road transport 5 0% 887 0% 46 0% 257 0% 102 0%
Non-road machinery 31 -15% 611 -8% 1 -45% 262 -7% 33 -5%
Waste 1 -77% 1 -84% | 173 0% 74 -12% 64 -29%
Agriculture 0 -100% 1 -96% | 2415  -27% 0 -100% 58 -66%
total 1513 -32% | 3490 -14% | 2734 -25% | 4551 -17% 806 -33%
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APPENDIX 7.6

2025 central case; impact % reduction vs baseline (Option 1)

IMPACT REDUCTIONS IN THE MEMBER STATES IN 2025 AND 2030 IN THE
CENTRAL CASE OPTION 6C* COMPARED TO OPTION 1

P’lﬂ lhtuman Premature Forest area Ecosyste(r; area
oty | TSI | eteieto | ocsdng |2
million ozone acidification limits limits
% red % red % red % red
Austria 2,56 -20% 287 -7% 0 8338 -52%
Belgium 4,55 -17% 247 -6% 19 -36% 1 -95%
Bulgaria 2,97 -18% 508 -5% 0 11576 -19%
Croatia 1,37 -19% 199 -9% 51 -83% 21830 -11%
Cyprus 0,52 -2% 41 -2% 0 2528 0%
Czech Rep. 4,21 -21% | 343 7% 377 -59% 1183 -31%
Denmark 1,41 -16% 120 -5% 10 -72% 4144 -2%
Estonia 0,39 -8% 27 -4% 0 3197 -29%
Finland 1,19 -7% 68 -4% 0 5476 -31%
France 21,03 -15% | 159  -5% 403 -87% 87546 -28%
Germany 28,17 -18% 2525 -6% 865 -80% 33851 -33%
Greece 5,08 -17% | 604 -5% 73 -63% 54080 -2%
Hungary 3,95 -22% 486 -8% 432 -60% 15898 -17%
reland 0,77 -10% 48 -2% 0 -91% 409 -33%
Italy 25,18 -23% 3369 -6% 2 -96% 38408 -32%
Latvia 0,72 -14% 62 -5% 587 -45% 22755 -15%
Lithuania 1,16 -15% 98 -4% 5380 -7% 18142 -4%
Luxembourg 0,19 -17% 11 -8% 3 -97% 1084 -3%
Malta 0,12 -7% 18 -5% 0 0
Netherlands 6,16 -15% 316 -5% 3376 -12% 3530 -9%
Poland 21,88 -23% 1079 -7% 7435 -61% 45381 -24%
Portugal 2,73 -26% 423 -5% 132 -30% 30385 -7%
Romania 8,92 -23% | 983 7% 0 -100% | 84115 -5%
Slovakia 2,09 -24% 185 -8% 44 -92% 18489 -6%
Slovenia 0,62 -27% 76 -10% 0 -100% 500 -77%
Spain 12,79 -21% 1506 -4% 4 -92% 191606 -5%
Sweden 1,68 -8% 164 -4% 4205 -20% 32800 -27%
Un. Kingdom 15,18 -25% 1121 -5% 394 -59% 1743 -57%
EU-28 177,58 -20% 16509 -6% 23791 -50% 738994 -17%
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2030 central case; impact % reduction vs baseline (Option 1)

PM human Premature Forest area Ecosystem area
Country mortaillty, years deaths due to exceeding excee.dmg.
of life lost, g e e eutrophication
million ozone acidification limits limits
% red % red % red % red
Austria 2,45 -20% 274 -7% 0 7121 -56%
Belgium 4,40 -17% | 241 -5% 11 -62% 1 -95%
Bulgaria 2,84 -18% 491 -6% 0 11576 -19%
Croatia 1,35 -19% 190 -9% 47 -84% 21622 -10%
Cyprus 0,55 -2% 42 -2% 0 2528 0%
Czech Rep. 3,99 -21% 329 -7% 271 -66% 1068 -36%
Denmark 1,36 -15% 117 -4% 10 -70% 4128 2%
Estonia 0,39 -8% 26 -4% 0 3062 -31%
Finland 1,17 -6% 67 -3% 0 5060 -31%
France 19,70 -15% 1539 -5% 216 -91% 81731 -31%
Germany 2672 -19% | 2439 6% 615 -83% 32316 -35%
Greece 4,97 -16% 595 -5% 75 -50% 53785 -2%
Hungary 385  -22% | 465 -8% 430 -60% 15882 -14%
Ireland 0,74 -9% 47 -4% 0 -91% 381 -35%
Italy 24,19 -22% | 3259  -6% 2 -96% 36140 -34%
Latvia 0,71 -12% 61 -3% 577 -45% 22428 -15%
Lithuania 1,15 -14% 95 -5% 5357 7% 18044 -5%
Luxembourg 0,18 -17% 11 0% 3 -97% 1071 -4%
Malta 0,12 -7% 17 -6% 0 0
Netherlands 5,94 -14% 308 -5% 3213 -14% 3508 -10%
Poland 20,55 -23% 1040 -7% 5693 -65% 43383 -26%
Portugal 2,72 -25% 415 -5% 132 -30% 30318 -7%
Romania 8,74 -22% 955 -7% 0 -100% 82945 -6%
Slovakia 2,04 -24% | 177 -8% 42 -91% 18206 -6%
Slovenia 0,60 -26% 73 -9% 0 -100% 417 -78%
Spain 12,69  -21% | 1473 4% 1 -97% | 188858 -6%
Sweden 1,66 -8% 159 -4% 4012 -19% 30859 -29%
Un. Kingdom 1459  -23% | 1103  -5% 338 -59% 1572 -60%
EU-28 170,35 -20% 16007 -6% 21047 -50% 718011 -18%
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APPENDIX 7.7 INDICATIVE EMISSION TRAJECTORY TOWARDS ACHIEVING THE LONG-
TERM OBJECTIVE IN 2050

S0O2 emissions, kiloton. Indicative beyond 2025

2025 2030 2035 2040 2045 2050
Austria 12 11 9 8 8 7
Belgium 46 43 40 38 35 33
Bulgaria 81 61 46 34 26 20
Croatia 9 8 7 6 5 5
Cyprus 1 1 1 1 1 1
Czech Rep. 65 53 43 34 28 22
Denmark 9 9 8 8 7 7
Estonia 20 18 17 16 15 14
Finland 63 55 49 43 38 33
France 103 94 87 79 73 67
Germany 295 245 203 169 140 116
Greece 52 40 31 24 20 15
Hungary 17 15 14 12 11 10
Ireland 13 10 8 7 5 4
Italy 93 85 77 70 64 58
Latvia 3 3 2 2 2 2
Lithuania 11 10 10 9 9 8
Luxembourg 1 1 1 1 1 1
Malta 0 0 0 0 0 0
Netherlands 30 27 24 22 19 17
Poland 332 252 191 145 110 83
Portugal 23 21 19 17 15 13
Romania 55 44 36 29 23 19
Slovakia 20 18 17 16 15 14
Slovenia 5 4 4 3 3 3
Spain 152 134 119 105 93 82
Sweden 30 30 29 28 27 26
Un. Kingdom 153 127 105 88 73 60
EU-28 1697 1437 1217 1030 873 739
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NOx emissions, kiloton. Indicative beyond 2025

2025 2030 2035 2040 2045 2050
Austria 71 60 50 42 36 30
Belgium 123 108 95 84 73 64
Bulgaria 63 54 47 41 35 30
Croatia 27 22 17 14 11 9
Cyprus 7 6 5 4 4 3
Czech Rep. 114 96 81 69 58 49
Denmark 63 56 49 43 38 34
Estonia 18 15 12 10 8 7
Finland 110 92 77 64 53 44
France 453 391 338 292 252 218
Germany 517 438 372 315 268 227
Greece 129 116 103 93 83 74
Hungary 53 45 38 32 28 23
Ireland 54 45 38 31 26 22
Italy 447 399 357 319 285 255
Latvia 22 18 15 13 11 9
Lithuania 29 24 19 16 13 11
Luxembourg 13 10 7 6 4 3
Malta 1 1 1 1 1 0
Netherlands 134 124 115 107 99 91
Poland 398 336 283 238 201 169
Portugal 76 68 60 54 48 43
Romania 111 95 81 69 59 50
Slovakia 42 37 33 29 25 22
Slovenia 17 13 11 9 7 6
Spain 418 348 289 241 200 167
Sweden 82 74 66 60 54 49
Un. Kingdom 450 383 327 279 238 203
EU-28 4043 3481 2997 2581 2222 1913
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VOC emissions, kiloton. Indicative beyond 2025

2025 2030 2035 2040 2045 2050
Austria 90 78 68 60 52 45
Belgium 88 81 75 69 64 59
Bulgaria 55 45 38 31 26 21
Croatia 38 34 30 27 25 22
Cyprus 4 4 3 3 2 p
Czech Rep. 113 98 84 73 63 54
Denmark 54 48 43 38 34 30
Estonia 26 21 16 13 10 8
Finland 95 82 71 61 52 45
France 571 517 468 423 383 347
Germany 715 653 597 545 498 455
Greece 92 80 69 60 52 45
Hungary 63 55 47 41 36 31
Ireland 43 36 30 26 22 18
Italy 566 505 450 401 357 318
Latvia 30 24 20 16 13 11
Lithuania 34 29 24 20 17 14
Luxembourg 5 5 4 3 3 3
Malta 3 2 2 2 2 1
Netherlands 135 123 112 102 93 85
Poland 286 241 203 171 144 122
Portugal 118 108 99 90 83 76
Romania 171 143 120 100 84 70
Slovakia 45 40 35 30 26 23
Slovenia 15 14 12 11 10 9
Spain 488 451 417 385 356 329
Sweden 136 123 111 100 90 81
Un. Kingdom 550 508 470 434 401 370
EU-28 4630 4155 3728 3346 3002 2694
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PM2,5 emissions, kiloton. Indicative beyond 2025

2025 2030 2035 2040 2045 2050
Austria 11 11 10 9 9 8
Belgium 15 15 14 14 13 13
Bulgaria 14 12 10 9 7 6
Croatia 5 4 3 3 2
Cyprus 1 1 1 1 1 1
Czech Rep. 23 19 16 13 11 9
Denmark 11 9 8 7 6 5
Estonia 10 7 5 3 2 1
Finland 18 15 13 11 9 8
France 154 141 130 119 109 100
Germany 73 68 63 58 54 50
Greece 16 15 14 14 13 13
Hungary 11 10 9 8 8 7
Ireland 9 8 7 7 6 5
Italy 85 74 65 57 50 43
Latvia 9 6 5 3 2 2
Lithuania 7 6 5 4 3 3
Luxembourg 2 2 2 2 1 1
Malta 0 0 0 0 0 0
Netherlands 15 14 13 12 11 10
Poland 154 117 89 68 51 39
Portugal 19 18 17 16 15 14
Romania 44 36 29 24 19 16
Slovakia 12 11 9 8 7 6
Slovenia 2 2 2 2 2 2
Spain 61 58 54 51 48 46
Sweden 21 19 17 16 14 13
Un. Kingdom 46 44 41 39 37 34
EU-28 848 750 663 586 518 458
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NH3 emissions, kiloton. Indicative beyond 2025

2025 2030 2035 2040 2045 2050
Austria 50 46 42 38 35 32
Belgium 62 59 56 53 50 48
Bulgaria 58 56 54 52 51 49
Croatia 20 18 17 15 14 13
Cyprus 5 4 4 4 3 3
Czech Rep. 52 50 48 46 44 43
Denmark 44 42 40 38 36 34
Estonia 9 8 8 7 7 6
Finland 27 26 24 22 20 19
France 463 436 411 387 365 343
Germany 318 296 275 256 238 222
Greece 41 38 36 34 33 31
Hungary 48 45 42 39 36 33
Ireland 89 84 80 76 72 68
Italy 298 280 264 249 234 221
Latvia 13 12 11 10 10 9
Lithuania 40 39 35 32 29 26
Luxembourg 5 4 4 4 4 4
Malta 1 1 1 1 1 1
Netherlands 111 107 104 101 98 95
Poland 243 226 211 196 183 170
Portugal 55 53 51 49 47 45
Romania 115 103 92 83 74 67
Slovakia 17 16 15 14 13 12
Slovenia 14 13 12 11 10 9
Spain 256 240 225 211 198 185
Sweden 43 41 39 38 36 34
Un. Kingdom 240 233 225 218 211 204
EU-28 2740 2579 2428 2286 2151 2025
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ANNEX 8 SENSITIVITY ANALYSES AND RISK ASSESSMENTS

The interim objectives established in Chapter 6 are tested for robustness against variations of
real-world conditions away from the assumptions used in the modelling exercise. This is
done by conducting a series of sensitivity analyses.

1. TESTING THE ROBUSTNESS OF THE CENTRAL CASE FOR CHANGES TO THE TARGET
YEAR

The target year of 2025 should be tested to ensure that it does not introduce any economic
sub-optimality vis-a-vis a later target year (of 2030). The following options were identified.

Option 1 Option 2 Option 3
2030, with
Central Target Year 2025 2030 intermediate
milestone for 2025

The sub-optimality test is done in two steps:

The first step test is to compare impact reduction costs in 2025 and in 2030 to determine if
structural changes occurring during the period make certain cheaper pollution reduction
options available in 2030, which were not in 2025. This has been addressed firstly by
examining if the wedge between baseline and maximum technically feasible reduction
becomes wider in 2030 than in 2025, which would indicate that additional potential measures
come on stream; and secondly by calculating the cost-effectiveness of avoided premature
deaths in 2025 and 2030 for Options 6A, 6B, 6C and 6D.

1.Baseline 6A 6B 6C 6E.MTFR
2025 Premature deaths 307000 286000 265000 245000 225000
cost, million € 221 1202 4629 47007
reduction potential 82000
cost per avoided premature
death, M€ 0,010 0,028 0,074 0,57
2030 Premature deaths 304000 284000 263000 243000 218000
cost, million € 212 1032 4182 50582
reduction potential 86000
cost per avoided premature
death, M€ 0,010 0,025 0,69 0,59

While the baseline impacts are almost unchanged (1% lower) in 2030 than in 2025, the
further reduction potential increases slightly (86 vs. 80 thousand premature deaths avoided).
Average reduction costs per additional life saved are in the same range in 2030 and in 2025
for all gap closure levels. In fact, the 2025 and 2030 options include exactly the same
technical measures, and the reason why average cost-effectiveness shows marginal changes
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between the two years is that the shares of the same measures in the overall reduction
strategy change. Indeed the largest differences between the 2025 and 2030 options are in the
residential combustion sector, where costs fall some 30% due to less pollution control
measures needed as a consequence of fuel switching away from coal. On the other hand,
intensification of small-scale biomass use makes the costs to close the entire gap to the
technical potential (MTFR) higher than in 2025. It is concluded that the structural changes
occurring between 2025 and 2030 do not make cheaper reduction options available.

The second step is to compare the technical measures required to achieve the gap-closure in
2025 with the structural changes occurring between 2025 and 2030: any measures that
emerge as cost effective in 2025 but are not necessary in 2030 are in principle regret
measures, as they would give raise to stranded costs on the extended (2030) timetable
because certain declining activities are shut down or replaced.

As a rough illustrative example, consider the above methodology applied to coal-fired power
generation. Broadly speaking a regret investment is where an abatement measure is applied
to meet the 2025 reduction target, but the plant in question is retired between 2025 and 2030,
and hence no abatement on it would be needed in 2030. But note that the investment is only
a regret investment if the abatement equipment itself needs to be retired prematurely - if the
equipment would in any case come to the end of its natural life before the plant was retired,
there would be no wasted investment. Thus, regret investments are those equipment sets that
are applied to plants that will be retired between 2025 and 2030, and where the equipment
itself is retired early as a result. To identify these, we first take the number of sets (defined as
thermal power capacity) of abatement equipment applied to meet the 2025 target, and check
how many are still operational in 2030 (assuming they are applied gradually to the coal
capacity over the period 2015-2025, and have a certain normal working life). We then
compare these 2025 ‘survivors’ with the number of sets of abatement equipment needed on a
2030 scenario to control the entire existing capacity. The excess constitutes the regret
investments. The analysis was performed for each sector, and as a headline indicator for
potential regret measures, the annualised costs are presented.

The following analysis refers to the central case option 6C* defined in Error! Reference
source not found. of section 6.3.2; any emerging regret measures should be interpreted as an
upper limit for any options less ambitious than 6C*. In this scenario, the rapid capital
turnover assumed in the draft PRIMES2012-3 energy scenario, a small share of the additional
measures of Option 6C* could turn out as regret investments in 2030. In total, these
questionable measures affect 7 kt of SO2 (i.e., 1.2% of the additional 6C* reductions), of
which 5 kt in the UK, 0.5 kt NOx (0.4% of the 6C* reductions) and 2.3 kt PM2.5 (2.5% of
the 6C* improvements). Costs associated with these regret measures account for 0.6% of the
costs of the 6C* Option. However, 50% of these costs emerge in a single country, the UK,
where the PRIMES 2012-3" reference scenario suggests an almost complete phase-out of coal
from power generation between 2025 and 2030. For the remaining 27 Member States, regret
measures account on average for 0.3% of the costs of all 6C* measures.

Considering also the uncertainties around the baseline projection, it is concluded that the
emission controls of the 6C* Option lead to only marginal potential regret investments.

1 The current analysis is based on the most recent available reference energy scenario, which is the January

2013 draft that was consulted with the Member States in early 2013.
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2. INTERACTION WITH THE CLIMATE AND ENERGY PACKAGE

The previous section addresses the needs for air policy to carefully take into account the
possible mismatches with investment cycles. This is even more important in the light of the
future climate and energy policy framework, which may be expected to result in even deeper
restructuring of the energy system than foreseen in the most recent PRIMES 2012-3 reference
scenario, which already assumes the achievement of rather ambitious renewable energy
targets by 2020 as well as substantial progress in energy efficiency, if not full achievement of
the 20% target. It is therefore important to examine the possible interactions between air
pollution reduction policy and a climate and energy policy of greater stringency. The effects
of climate change mitigation policy in the main sectors in the relevant short-to-medium
timescale, and the resulting interactions with air pollution reduction, are summarised as
follows:

e Road transport sector: decarbonisation of the transport sector can operate at multiple
levels, including the improvement of public transport options to reduce the overall
vehicle/ton-km demand; the development of alternative vehicles and vehicle
infrastructure, such as hybrids, plug-in hybrids and electric vehicles (hydrogen fuel cell
vehicles in the longer term); and the promotion of available vehicles with lower fuel
consumption. All these options are win-win solutions for climate and air quality, with the
exception of the promotion of light-duty diesel vehicles which —though marginally better
than gasoline vehicles on fuel efficiency- in the current situation emit a
disproportionately higher amount of NOx. Recent advancements in gasoline engine
technology (Gasoline Direct Injection, or GDI) have also enabled the development of
highly fuel efficient gasoline engines, which however emit a large number of ultrafine
particles (particle emissions from conventional gasoline engines are quasi-nil). In
conclusion, decarbonisation of the transport sector can deliver strong benefits also for air
quality, but conventional vehicles will maintain an important share of the market in the
foreseeable future and will still need effective pollution control, in particular to manage
the air quality implications of diesels and GDI.

e Non-road transport: Since in the short term technological breakthrough are not expected
and currently there are limited technical options to specifically reduce NOx and PM
emission from commercial aviation, only marine shipping is considered. LNG is a viable
option to reduce CO2 emissions and at the same time SO2 and NOx emissions with no or
reduced need for after-treatment. In principle, investment for pollution abatement
installed on ships could become redundant if the vessel or its engine were scrapped a few
years later to be substituted by LNG technology. However, the commissioning of large
ships is planned long enough in advance to take into adequately account the lifetime of
pollution abatement equipment.

e Residential sector: in a decarbonising world, the residential sector will reduce its energy
use by more efficient (electrical) energy using products, by improving the energy
performance of buildings for temperature control, and by using carbon-lean and carbon-
free heating technologies. Among these options, all are win-win solutions for climate and
air quality, with the exception of the promotion of domestic use of biomass.
Uncontrolled combustion of biomass, in fact, is a potent source of fine particles, black
carbon, and poly-aromatic hydrocarbons. A certain share of domestic biomass use can be
compatible with air quality objectives, but a prerequisite is that expansion of such
capacity happen with high standards in place: in order to avoid the potential high costs to
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replace highly polluting stoves and boilers a few years after installation, it must be
considered a matter of priority to put in place stringent emission standards for small-
scale appliances before they capture higher market shares. The contrary would generate
sunk costs or unacceptable public health outcome.

Electricity supply sector: decarbonisation of the power sector includes improved
conversion efficiency, e.g. by expanded CHP capacity, switching to lower carbon fuels,
switching to renewable sources, and more efficient and smarter transmission grids.
Renewable sources are not only carbon neutral but also pollution free, again with the
exception of biomass; however, strict regulation for large combustion plants can be an
effective enabling factor for tapping the biomass potential while limiting to a minimum
the detrimental consequences on human health. It is noteworthy, however, that a possible
greater share of decentralised power sources in future could increase the share of
combustion in installations smaller than 50MWTh, which are currently not regulated at
EU level. Again, it will be important to have in place adequately high emission standards
before such capacity expansion occurs, as it would be much more costly to retrofit the
same installations at a later time. Biomass caveat aside, switching from coal plants to
natural gas or to carbon-free sources provides substantial co-benefits for air quality. In
principle, investment for pollution abatement installed on existing coal plants could be
made redundant if there was a plan to shut down the plant a few years later and to
substitute it by alternative technology. However, planning and building new power plants
requires a long time, and national energy plans (which may include turning off old coal
plants) can provide the necessary stability to take rational investment decisions on
pollution abatement equipment taking into account its useful lifetime.

Industry: substitution possibilities in energy intensive industries are more limited than in
the power sector, as primary processes in iron & steel or cement making cannot be easily
substituted by different techniques. The refinery sector is a special case, as
decarbonisation will substantially reduce demand for oil products with consequent
impacts for activity in the sector. However, the transition will take a long time, and the
effect of climate policy on the demand for refinery products can be forecast sufficiently
in advance to effectively plan the operation and investment requirements of the existing
refining capacity.

Solvents: solvent applications are not significantly affected by climate mitigation policy;
there are no evident trade-offs between climate and air pollution policy. Limiting VOC
emissions, conversely, reduces ozone formation which is also a potent short-lived
climate forcer.

Agriculture: most of air pollution reduction measures addressing agriculture are related
to technical measures to control ammonia emissions. These measures are largely
applicable irrespective of the livestock numbers or of other key parameters influencing
methane emissions, and the interactions between climate and air policies as regards
agricultural measures are not significant, with the exception of the win-win effect of
methane reduction, which is not only a greenhouse gas but also a precursor of
hemispheric background ozone.

In conclusion, there are substantial interactions between climate change and air pollution
policies. A more ambitious climate policy is expected to make reaching the new air quality
objectives cheaper by removing highly polluting sources such as coal plants or reducing
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domestic coal use; however, expanded biomass combustion can result in detrimental health
impacts unless sufficiently stringent emission standards are put in place. Some sectors, such
as the power and refineries sectors, may face in principle the risk that accelerated
decarbonisation of electricity supply and of the transport sector could result in early
retirement of large capacities and make redundant any additional pollution abatement
investments on those plants. However, any future low-carbon economy roadmap scenario
would seek to develop a cost-effective pathway to the agreed climate targets taking into
account the need to minimise stranded cost risks; furthermore, the time horizon of the
proposed air quality policy targets (2025-2030) will give sufficient time for plant operators to
develop rational investment plans that give full value to the invested capital.
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3. EMISSION REDUCTIONS DELIVERED BY FURTHER CLIMATE CHANGE MITIGATION
POLICY

The Commission work programme for 2013 foresees a new climate and energy framework
for the 2030 time horizon which should deliver benefits in terms of air quality. The form of
this policy is not clear at the time of writing, but the following analysis has assumed a
reductzion in domestic GHG emissions below 1990 levels by 25% in 2020 and by 40% in
2030.

Based on this, decarbonisation measures alone could reduce health impacts from PM2,5 by
approximately 5% in 2030 and 10% in 2050 compared to the current legislation baseline.
This compares with reductions from additional air pollution measures of around 30% in both
years. Decarbonisation of the economy has a more substantial impact on acidification and
ground-level ozone, delivering as much as two thirds of the MTFR reductions by 2050.
Decarbonisation would reduce eutrophication impacts only marginally.

Thus while the impacts of decarbonisation are clearly positive for air, the limited reductions
PM and eutrophication mean that climate policy alone would not be sufficient to achieve the
long-term air quality objective by 2050.

The following charts show the impact reductions that would be achieved by the baseline in
the absence of further policies , by climate decarbonisation policy, by air pollution control
measures (MTFR), and by a Maximum control effort (MCE) trajectory that combines
decarbonisation and air pollution control measures; the additional reduction potential on
eutrophication is in this case due to assumptions on hypothetical behavioural change reducing
meat consumption in Europe:

2 Recent 11ASA analysis (See Chapter 3.1, TSAP Report #6, II1ASA, 2012B) based on the Global Climate
Action/ effective technology scenario developed for the low carbon economy roadmap (SEC(2011) 288
final)
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Figure A8.1: Impact reductions in the long term under different trajectories: current legisaltion

(CLE) baseline and MTFR (blue lines), decarbonisation and MCE (red lines)
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4. CHANGES TO THE GROWTH PROJECTIONS AND TO PROGRESS IN ENERGY

EFFICIENCY AND RENEWABLES

Emissions are strongly correlated with economic activity, and higher growth would entail
higher levels of baseline emissions. Interim objectives, although initially defined in terms of
gap closure, will for policy purposes be expressed in terms of absolute impacts. Thus the
objectives must be tested to ensure that the absolute impact reductions in question are still
achievable on a higher-growth scenario. The concept is illustrated in Figure A8.2 below.
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Figure A8.2: Achievability of environmental objectives on a higher growth scenario
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To do this, emission reductions and associated control costs for achieving the environmental
targets of the central scenario in absolute terms (i.e., in absolute YOLLs, km2, etc.) are
calculated again starting from an alternative baseline representing higher growth. The
scenario chosen for this purpose is the previous PRIMES 2010 reference scenario, which
assumes GDP in 2025 and 2030 approximately 7% higher than in the PRIMES 2012-3
reference case (or an average annual growth rate 0,35% higher). Achievability of the targets
under the PRIMES 2010 trajectory has been checked for different scenario variants that
would achieve 75% gap closure on the PM mortality objective and increasingly stringent
objectives on ozone and eutrophication targets. The conclusions are a fortiori valid for
options closer to the baseline trajectory.

In addition to the PRIMES 2010 trajectory, sensitivity analyses were also done with PRIMES
energy results of the 2012-3 EU "Baseline with adopted measures” scenario. This is a
scenario done for climate policy purposes, which is similar to the corresponding reference
scenario except in assumptions on renewable energy and energy efficiency policies. The
2012-3 reference case assumes that the EU renewable energy targets will be fully met and
that the Energy Efficiency Directive (EED) adopted in 2012 is fully implemented. In the
Baseline with adopted measures the deployment of renewables depends on currently adopted
national policies and measures and the EED is not included insofar as effects on GHG
emissions depend on the way in which transposition into national measures will take place.
The analysis indicates therefore how much more expensive it would be to meet air pollution
reduction objectives if progress on renewables and energy efficiency would turn out to be
less than in the reference case.

Under the PRIMES2012-3 Baseline trajectory, the entire range of objectives would still be
achievable, albeit at moderately higher costs (6-8% maore for eutrophication reductions in the
range 80-90% gap closure. Summary figures for these sensitivity analyses are presented in
table A8.1.
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Table AS8.1: Impact reduction targets and emission control costs (million €/yr) in 2025 of
different targets optimized for the trajectories PRIMES 2012-3 reference, PRIMES 2012-3
baseline, and PRIMES 2010 reference. Changes in costs are compared to current legislation
costs. INF indicates target infeasible.

Base Ozone E80 E82,5 E85 E90 E95 E99,5
Gap closure:
PM mortality 75% 75% 75% 75% 75% 75% 75% 75%
Ozone NA 46% 46% 46% 46% 46% 46% 46%
Eutrophication NA NA 80% 82,50% 85% 90% 95% 99,50%
compliance cost
P2012-3 reference 4.629 4.648 4.680 4.766 4.884 5.195 5.971 9.653
P2012-3 baseline 5.036 5.053 5.069 5.127 5.228 5.493 6.150 8.936
P2010 reference 3.988 4.600 6.201 7.304 10.409 INF INF INF

However, it must be noted that the PRIMES 2010 and PRIMES 2012 scenarios differ in
much more than only growth projections. The projected energy mix is different, for instance
as a reflection of the improved understanding of the outcome of existing energy and climate
mitigation policies and the inclusion of recent energy trends. As a result, PRIMES 2010
provides valuable information and a useful test of the feasibility of objectives in an uncertain
future, but the interpretation of comparative emission control costs in detail requires further
discussion:

For the ‘health only’ target (base), additional emission control costs (on top of those for
current legislation) amount to 4.6 billion €/yr for the PRIMES 2012 scenario, and to close to
4 billion € under the P2010 trajectory. This would be counter-intuitive for an alternative
scenario driven by higher growth only, and is a consequence of the higher use of biomass in
the residential sector in P2012, which causes more emissions of primary PM2.5 which, when
originating from small sources, are more expensive to abate than the emissions of secondary
PM2.5 precursors (i.e., SO, NOy, etc.) targeted in the P2010 case.

However, costs eventually increase faster for additional improvements of, eutrophication
under P2010 (Figure AB8.3). For the P2012 case, costs for further eutrophication
improvements rise slowly until about 90% gap closure. For the P2010 trajectory, additional
costs on top of the health-only case rapidly increase from 1.6 for the 80% case to 5.8 billion
€/yr for the 85% case, while the range of 90% and beyond would not be feasible.
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Figure A8.3: Variation of emission control costs (on top of the costs for the CLE scenarios) for
achievements of health and environmental targets under the P2012 reference and baseline, and
P2010 trajectories
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While in the PRIMES 2012-3 reference case the pollution control expenditure increases by
€32M and €118M respectively when moving to 80% and 82,5% eutrophication gap closure
(even less in the PRIMES 2012-3 baseline), with the PRIMES 2010 assumptions the costs
increase by €1,6bn and €2,7bn respectively.

This striking difference is entirely due to higher livestock number projections in the PRIMES
2010 scenario, which in turn drive higher ammonia emissions and higher costs to bring them
down to the target levels identified by the pollution reduction objectives of the various
options: on PRIMES 2010, the introduction of 80% and 82,5 eutrophication gap closure
requires additional costs to control ammonia of €2,1bn and 2,9bn respectively (even higher
than the €1,6bn and 2,7bn total cost increase, meaning that some other sectors would reduce
their effort slightly). With 85% eutrophication gap closure, the ammonia reduction potential
would be almost entirely exhausted, driving additional NOx reductions for almost €4bn to
reach this eutrophication reduction target. For the same reason, stricter eutrophication
reduction targets would not be achievable on PRIMES 2010.

The analysis presented above examines whether or not certain levels of environmental
objectives would be feasible under economic growth and energy system assumptions
diverging from the central ones, and how costly it would be to achieve them. A further
question is the feasibility and compliance cost relate to the individual emission reduction
commitments identified as most cost-effective under reference assumptions. In this context,
the cost of achieving the emission ceilings of the central case option 6C* (see Annex 7,
Appendix 7.4) has been calculated under the PRIMES 2012-3 "Baseline with adopted
measures” assumptions (see above). All ceilings have been assessed to be within the feasible
range; Table A8.2 summarises the resulting compliance costs.
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Table A8.2: Costs of achieving the C6* emission ceilings in the EU28 in 2025 under the

PRIMES 2012-3 reference and baseline with adopted measures assumptions

EU-28 4680 5774 1094
SNAP sector ref BL diff. SNAP sector ref BL diff.
Power generation 500 536 36 Solvent use 63 69 5
Domestic sector 1611 2609 998 Road transport 0 0 0
Industrial combust. 610 650 40 Non-road mobile 142 169 27
Industrial processes 384 393 9 Waste treatment 9 9 0
Fuel extraction 6 6 Agriculture 1356 1334 -22

All Economy 4680 5774 1094

Table A8.2 shows that compliance costs would be 1094 M€/yr (23% higher), almost entirely
(998 Mé£/year) for pollution abatement in residential combustion, demonstrating the high
synergetic potential of energy efficiency measures to curb energy demand and associated
pollution from buildings.

5. BURDEN SHARING BETWEEN MEMBER STATES

Option 6C* (Error! Reference source not found.) would require some 0,03% of the EU's
GDP for expenditure in additional pollution abatement measures. However, the distribution
of effort across Member States varies from 0,003% of GDP in Sweden to 0,168% of GDP in
Bulgaria. This is a reflection both of different absolute GDP levels (the cost of the same piece
of equipment would represent a higher share of GDP in a lower-income country); and of
differences in past effort (a smaller reduction potential in countries with a longer pollution
control tradition).

The effect of capping the direct additional expenditure as a percentage of GDP was assessed.
The reduced costs for the capped Member States entails increased costs for other Member
States, in particular neighbouring Member States upwind of those that reduce their effort, in
order to meet the same objectives, and lower cost-effectiveness overall.

Table A8.3: Costs of achieving the C6* emission ceilings in the Member States in 2025 under the
PRIMES 2012-3 reference and baseline with adopted measures

Option 6C* C15 (<= 0.16%) C16 (<=0.15%) changes relative to Option 6C*

M€ % of GDP | M€ % of GDP | M€ % of GDP <0,16% | <0,15%
Austria 100,0 0,028 | 99,3 0,028 | 222,1 0,062 Austria -1% 122%
Belgium 114,5 0,026 | 114,4 0,026 | 95,6 0,022 Belgium 0% -16%
Bulgaria 80,7 0,168 | 76,7 0,160 | 71,9 0,150 Bulgaria -5% -11%
Croatia 39,8 0,064 | 39,0 0,063 | 93,3 0,150 Croatia -2% 135%
Cyprus 1,2 0,006 | 1,0 0,005 | 1,0 0,005 Cyprus -14% | -16%
Czech Rep. 118,6 0,059 | 117,5 0,059 | 300,8 0,150 Czech Rep. -1% 154%
Denmark 32,5 0,011 | 32,5 0,011 | 44,3 0,015 Denmark 0% 36%
Estonia 7,4 0,034 | 74 0,035 | 7,8 0,036 Estonia 0% 5%
Finland 13,7 0,006 | 13,7 0,006 | 15,3 0,007 Finland 0% 12%
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France 378,0 0,015 | 378,1 0,015 | 461,1 0,019 France 0% 22%
Germany 855,8 0,029 | 855,9 0,029 | 2.189,4 0,075 Germany 0% 156%
Greece 82,3 0,034 | 109,1 0,045 | 361,0 0,150 Greece 32% 338%
Hungary 93,0 0,080 | 101,3 0,087 | 173,8 0,150 Hungary 9% 87%
Ireland 26,1 0,012 | 26,0 0,012 | 20,2 0,009 Ireland 0% -23%
Italy 595,2 0,033 | 594,1 0,033 | 1.653,3 0,091 Italy 0% 178%
Latvia 19,9 0,075 | 19,9 0,075 | 19,7 0,075 Latvia 0% -1%
Lithuania 28,0 0,073 | 27,8 0,073 | 57,2 0,150 Lithuania -1% 104%
Luxembourg 2,9 0,005 | 2,9 0,005 | 1,6 0,003 Luxembourg 0% -45%
Malta 0,4 0,005 | 0,4 0,005 | 0,3 0,004 Malta -5% -17%
Netherlands 62,7 0,009 | 62,7 0,009 | 60,7 0,008 Netherlands 0% -3%
Poland 736,7 0,142 | 736,8 0,142 | 780,3 0,150 Poland 0% 6%
Portugal 92,2 0,046 | 92,3 0,046 | 88,7 0,045 Portugal 0% -4%
Romania 265,7 0,159 | 268,1 0,160 | 251,4 0,150 Romania 1% -5%
Slovak Rep. 86,0 0,090 | 85,3 0,089 | 143,3 0,150 Slovak Rep. -1% 67%
Slovenia 50,5 0,112 | 50,4 0,112 | 49,6 0,110 Slovenia 0% -2%
Spain 268,6 0,019 | 268,4 0,019 | 270,0 0,019 Spain 0% 1%
Sweden 15,8 0,003 | 15,8 0,003 | 14,6 0,003 Sweden 0% -8%
Un. Kingdom 512,0 0,023 | 512,0 0,023 | 616,6 0,028 Un. Kingdom 0% 20%
EU-28 4.680,2 0,030 | 4.708,6 0,031 | 8.065,0 0,052 EU-28 1% 72%
Maximum 0,168 0,160 0,150

Table A8.3 shows the cost changes per Member state and for the EU28 when setting an upper
bound to the maximum effort per country to a fixed percentage of GDP, while ensuring that
all four main environmental objectives (PM-health, ozone, eutrophication and acidification)
are met in each country. Setting a limit of 0,16% would in primis reduce the effort for
Bulgaria for € 4M, and require a redistribution of effort resulting in costs for the EU28 28 M€
higher overall. Limiting the maximum effort at 0,15% would further save Bulgaria 5 M€ and
Romania 17 M€, but overall costs for the EU would balloon to €3,7bn higher. This indicates
that the scope for limiting individual efforts while maintaining the environmental and health
benefits of option 6C* in all Member States is negligible, and confirms that the effort
required on option 6C* is well balanced across Member States.

6. FURTHER EMISSION CONTROLS FROM INTERNATIONAL MARITIME SHIPPING

This section examines whether further reductions of ship emissions (i.e. beyond the emission
reductions that will be delivered by the recently amended Directive on the sulphur content of
marine fuels 2012/33/EU, and existing international standards in relation to SOx and NOx
emissions as established in Annex VI to the MARPOL Convention) could emerge as cost-
effective means for achieving the environmental objectives of the revised TSAP, i.e., to what
extent they could substitute more expensive measures at land-based sources. The
environmental objectives are those of the central case option 6C*.

For the purpose of this sensitivity analysis, two alternative scenarios cases are calculated:
Scenario SN1 assumes sulphur and nitrogen emission control areas (SECAs and NECAS) in
the 200 nautical miles zones (EEZ, Exclusive Economic Zone) of all EU countries. This
would result in a 50% reduction of shipping SO, emissions relative to the baseline, and a
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24% cut in NOy. Scenario SN2 excludes further SECAs and foresees only the introduction of
NECAs in EEZ of all EU countries (24% cut in NOXx).

Table A8.4: SO, and NOx emission from marine activities in 2005 and 2025; baseline, a scenario
with SECAs and NECAs in the EU’s EEZs, and a variant with NECAs only; unit: kilotons

S02 BaselineSN1 SN2 NOx BaselineSN1 SN2
20052025 SECA-NECA NECA only 2005 2025  SECA-NECA NECA gnly
Baltic Sea 130 7 7 7 Baltic Sea 220 193 131 131
Bay of Biscay 282 72 16 72 Bay of Biscay 474 457 311 311
Black Sea 27 7 6 7 Black Sea a7 42 38 38
Celtic Sea 14 2 1 2 Celtic Sea 22 19 13 13
Mediterranean Sea [764 183 104 183 Mediterranean Sea (1294 1186 963 963
North Sea 309 16 16 16 North Sea 518 476 323 323
Rest of NE Atlantic31 8 8 8 Rest of NE Atlantic54 51 51 51
(within EMEP grid) (within EMEP grid)
Rest of NE Atlantic112 28 14 28 Rest of NE Atlantic192 184 144 144
(outside EMEP grid) (outside EMEP grid)
Total 1668 321 171 321 Total 2821 2606 1973 1973

The additional measures for SECAs and NECAs reduce costs for these land-based sources in
2025 by 814 million €/yr in the SN1 scenario, and by 528 million €/yr in Scenario SN2
(Table A8.5). At the same time, the estimated costs for the NECA? are of 564 million €/yr in
2025. For SECAs in the 200 nm zones of all EU countries, cost estimates range between 1.3
billion €/yr in case scrubber-based compliance is used and 2.8 billion €/yr for use of low
sulphur fuel.

Compared to the 6C*, total emission control costs (of land-based and marine sources) would
increase by 10-40% in the SN1 case, and by less than 1% in SN2 with NECA only.

In conclusion, with the current assumptions on costs for low sulphur fuels, packages of
SECAs and NECAs in the 200 nm zones of the EU Member States would be overall more
expensive than some land-based measures available to achieve the targets of the base case.
Scrubber-based compliance would substantially reduce the SECA costs, but would not close
the cost-effectiveness gap in full compared to land-based emission reductions; note that this
assessment is based on the reduction of impacts on land and does not take into consideration
any of the additional benefits for the marine/coastal environment.

On the other hand, emission reductions associated with the designation of NECAs would be
essentially as cost-effective as emission reductions on land, with a less than 1% difference in
total pollution control costs which is well within the uncertainty range of the costs estimates,
and indicates seaborne NOXx reductions as an economically attractive option for the future.

#«  gpecific evaluation of emissions from shipping including assessment for the establishment of possible new

emission control areas in European Seas (VITO, 2013)
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Table A8.5: Comparison of emissions (kilotons) and emission control costs (million €/yr) of
scenarios SN1 and SN2 for the reduction of emissions from international marine shipping.
Changes in emissions refer to 2005, changes in costs to the costs of Option 1 (Baseline.)

2005 Onption 1 base case SN1 SN2

S0O2 7874 2520 1769 1773 1767
-68% -77% -77% -77%

NOx 11358 4588 4020 4125 4107
-60% -65% -64% -64%

PM2.5 1706 1274 859 859 865
-25% -49% -49% -49%

NH3 3942 3733 2765 2860 2842
-5% -30% -27% -28%

voc 9312 5558 4593 4659 4619
-40% -51% -50% -50%
Costs for  land-based 87673 +4745 +3931 +4217
Costs ships Low S fuel 0 +2771 +564
Total costs +4745 +6702 +4781
Costs ships FGD 0 +1283 +564"
Total costs +4745 +5214 +4781

Preliminary analysis of the cost-benefit outlook for the establishment of NECA in the Baltic
sea leads indeed to conclude that NECAs could deliver substantial net benefits. The
following table shows a summary of the costs and benefits (source: VITO 2013 and own

elaboration) of NECA in the Baltic sea:
Table A8.6: Summary cost-benefit outlook for the establishment of NECA in the Baltic sea

Baltic Tons benefit benefit

sea Nox control per ton, benefit, CBA, per ton, benefit, CBA,
removed | cost, M€ low low, M€ low high high, M€ high

2020 29,6 32,6 3500 103,6 3,2 8900 263,4 8,1

2030 93,6 74,9 3500 327,6 4.4 8900 833,0 11,1

With a marginal benefit of reducing NOx emissions at sea between €3,500 and €8,900 per ton
removed®, the benefit-to-cost ratio for the establishment of NECA in the Baltic Sea can then
be estimated between 3,2 and 8,1 in 2020 and between 4,4 and 11,1 in 2030; the economic
impact assessment for the designation of a NECA in the North Sea (Danish Environment
Protection Agency 2012)° estimated for the North Sea a benefit-to-cost ratio in the same
range (1,6-6,8) although lower’ than the Baltic estimate.

The cost estimate for the NECA-only scenario is the same for low-sulphur fuel and scrubber-based
compliance, as these two sub-options are relevant for SECA but not for NECA.

Latest update (EMRC, forthcoming) of previous values from the analysis supporting the TSAP 2005,
(AEA, 2005), ranging between €2,500 and €6,900

Danish Ministry of the Environment, 2012

The study uses however outdated damage cost figures (AEA, 2005). The most recent update (EMRC,
forthcoming) would yield a benefit-to-cost ratio 70-80% higher.
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Reducing NOx emissions from international shipping in the EU sea areas could in sum
deliver substantial benefits, and Member States that do so would need to take less action on
land-based sources to meet the health and environmental objectives of the NECD. Since the
emission reduction commitments of the NECD do not cover international maritime traffic
emission, the possibility to allow a voluntary offset mechanism has been envisaged. Under
such mechanism, a Member State that takes measures achieving demonstrable emission
reductions in an area within the 200 nm of it coastline would be allowed to deduct a certain
percentage (hereinafter "offset ratio™) of the emission reductions achieved in that sea area
from its calculated emissions for the purpose of compliance with the NECD. The following
analysis is based —by way of example- on the case of designation of the sea areas within 200
nm of the EU coastline as NECA, and addresses two questions: a) since emissions occurring
at sea -being farther away from population and terrestrial ecosystems- are on average less
damaging than land-based emissions, which offset ratio could be allowed, while guaranteeing
the integrity of the NECD's environmental objectives? And b) how much would the Member
States’ NOx control costs be reduced? Tables A8.7 and A8.8 address questions a and b
respectively. In this analysis it is assumed that all Member States would designate their
territorial waters + EEZ as NECA,; since the Member States do not currently report emissions
in their EEZ, the analysis assumes that the emission reductions achieved in each of the sea
areas of table A8.3 is allocated to the neighbouring Member States proportionally to their
EEZ surfaces in that sea area. Three options are explored for the offset ratio: 50%, 33% and
20%

Table A8.7: integrity of environmental objectives with NECA offsets: Member states not
meeting the environmental improvements delivered by Option 6C*

2025 | Offset ratio 50% Offset ratio 33% Offset ratio 20%
AT, BG, HR, CY, HU, IT, SI, ES,
PM Health GR, PT, RO, SK AT, BG, HR, CY, HU, IT, SI, ES | IT (<1%)
BE, HR, CY, DE, LU, MA, NL,
Ozone SI, SE cYy none
Eutrophication | none none none
Acidification HU, IT, PT, RO, SI Sl none

As shown in table A8.7, allowing an offset ratio of 50% would substantially compromise the
achievement of environmental objectives in the majority of Member States. At the 33% offset
ratio level, the impact would be rather modest, although some land-locked Member States
(which do not obtain any offset on their NOx reduction commitment) would be affected. At
the 20% offset level, only one Member State (Italy) would experience a very modest impact
on the PM-health objective.

Table A8.8: NOx offsets and compliance cost savings with NECA offset ratios of 50, 33 and
20%, vs emission reduction commitments of Option 6C*

2025 6C* ceiling | Ceilings relative to 6C* Expenditure relative to 6C*

kt NOx 50%o.r. 33%o.r. 20%o.r. 50%o.r. 33%o.r. 20%o.r.
Austria 71 0,0 0,0 0,0 0,0 0,0 0,0
Belgium 123 0,4 0,3 0,2 -0,7 -0,5 -0,3
Bulgaria 63 1,1 0,7 0,4 -1,9 -1,3 -0,8
Croatia 27 3,9 2,6 1,6 -3,8 -3,0 -2,3
Cyprus 7 6,9 4,5 2,7 0,0 0,0 0,0
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Czech Rep. 114 0,0 0,0 0,0 0,0 0,0 0,0
Denmark 63 11,0 7,3 4,4 -2,4 -2,4 -2,2
Estonia 18 2,6 1,7 1,0 0,0 0,0 0,0
Finland 110 6,1 4,0 2,4 0,0 0,0 0,0
France 453 25,4 16,8 10,2 -344 -28,2 -21,0
Germany 517 6,1 4,0 2,4 -18,1 -12,5 -7,6
Greece 129 34,6 22,8 13,8 -1,1 -1,1 -1,1
Hungary 53 0,0 0,0 0,0 0,0 0,0 0,0
Ireland 54 1,0 0,7 0,4 -1,4 -1,0 -0,7
Italy 447 37,6 24,8 15,0 -77,7 -61,3 -46,9
Latvia 22 2,1 1,4 0,8 -0,4 -0,4 -0,3
Lithuania 29 0,4 0,3 0,2 -0,3 -0,2 -0,1
Luxembourg 13 0,0 0,0 0,0 0,0 0,0 0,0
Malta 1 3,9 2,6 1,5 0,0 0,0 0,0
Netherlands 134 7,7 51 3,1 -5,2 -4,9 -3,2
Poland 398 2,3 1,5 0,9 -4,2 -2,8 -1,7
Portugal 76 29,8 19,7 11,9 -14,7 -13,5 -10,5
Romania 111 0,9 0,6 0,4 -1,8 -1,2 -0,7
Slovak Rep. 42 0,0 0,0 0,0 0,0 0,0 0,0
Slovenia 17 0,0 0,0 0,0 0,0 0,0 0,0
Spain 418 46,4 30,6 18,5 -39,3 -31,7 -23,8
Sweden 82 12,0 7,9 4,8 -0,3 -0,3 -0,3
Un. Kingdom 450 36,3 23,9 14,5 -20,5 -16,8 -12,9
EU-28 4043 278,5 183,8 111,4 -228,2 -183,0 -136,6

Table A8.8 shows that at offset ratios of 50%, 33% and 20%, total pollution control costs for
land sources would decrease in 2025 by 228, 183 and 137 M€/yr (EU28). Note that in the
case of smaller insular or peninsular member states (e.g. GR, CY, MT) the potential offsets
may be much larger than the NOx emission reductions required by the NECD. In such cases
the offset would result in much smaller pollution control cost reduction for land sources. The
functioning of the offset mechanism is elucidated through the case of NECA designation, but
the application of the mechanism should not be limited to this measure or to NOX only: other
measures going beyond EU legislation —for instance to shift from fuel oil to LNG, or to
provide clean shore-side electricity to ships at berth- could also be eligible for offsetting
NOx, SO2 and PM emissions.

7. POLICY INSTRUMENTS TO ACHIEVE THE INTERIM TARGETS: SOURCE CONTROLS AT
EU LEVEL

This section examines the cost implications of implementing some of the measures identified
as cost effective in the central emission reduction scenario as EU-wide source control
measures rather than only setting emission ceilings through the NEC Directive and leaving
the choice of technical measures entirely up to the Member States.

Leaving to the Member States the full decision as to which emission sources to control could
in principle deliver the most flexible application of the technical measures best suited for the
specific local conditions. However, EU source controls would help levelling the playing field
and improving administrative efficiency; indeed in the public consultation 94% of
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government respondents advocated more stringent source controls at EU level.® Requiring the
application of harmonised measures at EU level would result in a certain cost-effectiveness
decrease, which may be well justified if proportionate in relation to the benefits. Several
groups of measures have been identified, and the additional implementation cost estimated if
they were taken at EU-wide scale compared to the 6C* Option implemented exclusively
through the NEC Directive.” The following cases were examined:

e EU-wide source controls in agriculture

e EU-wide source controls for medium combustion plants (less than 50 MWth)

e Selection of measures that could be covered by updated Best Available Techniques
(BAT) Conclusions under the Industrial Emissions Directive (IED) for the following
activities: (i) Chemicals production and solvents use, (ii) Cement & Lime production,
(iii) Glass manufacturing, (iv)Petroleum Refining

7.1. EU-wide source controls in agriculture

A recent review under the IED® concluded that reducing emissions from manure spreading
offers the highest benefit-to-cost ratio. As a first analysis of this option, with a view to
determining if and how ammonia emissions should be controlled at EU level, the following
scenarios have been analysed:

e Al: Harmonised introduction of low-emission manure application techniques throughout
the EU (for all farms with size larger than 15 Livestock Units)

e A2: Harmonised introduction of low-emission manure application techniques throughout
the EU for all farms with size larger than 15 Livestock Units, as well as covered storage
of manure and low-emission housing (new constructions only) for all animals except
cattle

e The central case option 6C* for 2025, as benchmark case

e Option 6C* combined with the A1 measures taken EU-wide

e Option 6C* combined with the A2 measures taken EU-wide

The summary results are shown in table A8.9:

Table A8.9: Emission reductions delivered and costs implied by EU-wide packages of ammonia
control measures for manure management

cost vs baseline | cost vs 6C* NH3 emission reduction
Measures Al 35 NA 92
Measures A2 54 NA 104
option 6C* 4.680 - 918
option 6C*+ Al 4.682 2 918

Either alone (34%) or in combination with more stringent NEC ceilings (57%)

Note that measures related to product standards are always assumed to be taken at EU-wide scale due to
single market provisions. These include: emission standards for road vehicles and non-road machinery;
solvent content of consumer products; minimum standards under the Ecodesign directive.

10 com(2013) 286.
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option 6C* +A2 4.691 11 918

The packages of measures Al and A2 would deliver around 10% of the total ammonia
emission reductions required by option 6C*, at a low cost (average ammonia removal cost
between less than 400 € and 500 € per ton).

If national emission ceilings (delivering the objectives of option 6C*) were complemented by
EU-wide mandatory measures defined by scenarios Al or A2, the loss of economic
efficiency would be insignificant: respectively 2 or 11 M€ compared with total emission
control costs of the 6C* option of 4680 Mé€/year (0,05 to 0,2%). This reflects the very
attractive cost-effectiveness of the considered manure management measures essentially at all
locations.

7.2. EU-wide source controls for Medium Combustion Plants (MCP)

Chapter 7 presents and analyses in detail the policy options to regulate air emissions from
MCP (plants between 1 and 50 MW rated thermal input) at EU level. Chapter 7 concludes
that a legislative instrument setting objectives that are proportionate and well-justified from a
cost-benefit point of view could deliver yearly the reduction of 135 kiloton SO2, 107 kiloton
NOx and 45 kiloton PM at the cost of 382 M€ (precise figures refer to 2025). Some of the
associate technical measures, however, are already included in the bundle of measures that
deliver the emission reductions of the policy options considered by this Impact Assessment.
Table A8.10 compares the emission reductions, costs and average pollutant removal costs for
MCP in Option 6C* and in the preferred option for EU-wide MCP controls described in
Annex 12.

Table AS8.10: Emission reductions delivered and costs implied by an EU-wide legislative
instrument to control air emissions from MCP

EU-wide MCP instrument MCP measures in Option 6C*
average average
kiloton expenditure removal kiloton expenditure removal
abated (M€) cost abated (M€) cost
(€/ton) (€/ton)
S02 135 183 1400 79 104 1316
NOx 107 83 800 108 86 796
PM 45 116 2500 13 30 2308
Total 382 220

Note that the detailed analysis of Annex 12 is based on bottom-up information independent
of the GAINS model-based analysis of the general Impact Assessment; these two approaches
are complementary and give an indication of the uncertainties. Notwithstanding the
uncertainties, the average removal costs are in good matching in the two cases. Pollution
abatement expenditure is higher in the EU-wide instrument case for all pollutants except
NOX. In summary, the preferred Option for a EU-wide MCP control instrument would entail
for the MCP segment extra costs of the order of 162 Mé€/year, around 3% of the total
expenditure entailed by the central case Option 6C*.
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7.3. Updated BAT Conclusions under the IED

Emission standards for industrial sectors expressed as emission levels associated with Best
Available Techniques are established in the BAT conclusions of the BREFs (BAT Reference
documents) under the Industrial Emissions Directive (IED). The BREFs are periodically
revised to reflect updated information on state of the art techniques for pollution control.

Sensitivity cases have been investigated to explore the impact of implementing packages of
measures in some specific sectors at EU-wide level, as could be the case if the underlying
techniques were defined as BAT in the relevant BAT conclusions. The sectors identified are:
Cement & lime, glass, refineries, Chemicals, and solvent using activities; the measures,
selected on the basis of clear cost-effectiveness demonstrated through the modelling in the
majority of the Member States, are the following:

e In the cement & lime sector: further (stage 2) SO2 control; further (stage 2 and 3) NOx
control; high-efficiency dedusters
¢ Inthe glass sector: further (stage 2) SO2 control; high-efficiency dedusters

¢ In the petroleum refining sector: further (stage 3) SO2 control; high-efficiency dedusters;
use of low-sulphur fuel oil; leak detection and repair programmes; covers on oil-water
separators; flaring

¢ In the chemicals sector: further (stage 3) SO2 control in sulphuric acid production; high-
efficiency dedusters in fertilizers production; leak detection and repair programmes

e In the solvents sector: incineration in application of adhesives and in polystyrene
processing; use of water-based preservatives in wood products; use of water-based
coatings in leather coating

The results for packages of measures in the 6 sectors grouped in 3 clusters are the following:

Table A8.11: Costs implied by harmonised EU-wide measures in specific sectors covered by the
IED

central Cement & Chemicals

EU28, M€ case 6C* lime, glass  Refineries and solvents
power generation 500 -15 -68 -3
Domestic 1611 -3 64 0
Industrial

combustion 610 85 29 0
Industrial processes 384 0 -2 2

Fuel extraction 6 0 0 0

Solvent use 63 0 -3 1

Road transport 0 0 0 0
Non-road sources 142 0 0 0

Waste 9 0 0 0
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Agriculture 1356 -5 3 1

Total 4680 62 24 1

Additional costs compared to Option 6C* are:

e 85ME in the cement& lime and in the glass sector, replacing measures for 15 M€ in the
power sector, 3 M€ in the domestic sector, and 5 M€ in agriculture; the total balance is
additional 62 M€, or 1,4 % of the 6C* costs

e 29ME in the petroleum refining sector, replacing measures for 2 M€ in other industries
and 3 M€ in solvent applications; the total balance is additional 24 M€, or 0,5 % of the
6C* costs

e 2M £ in the chemicals sector and 1M € in solvent applications, replacing measures for
3M € in the power sector; the total balance is almost neutral (+1M€)
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ANNEX 9 SECTORIAL IMPACTS & COMPETITIVENESS PROOFING

1. CONTEXT AND DEFINITIONS

Competitiveness is a measure of an economy’s ability to provide its population with high and
rising standards of living and high rates of employment on a sustainable basis. In this analysis
the concern is to establish the extent to which the proposed policy will (or could) impact on
the competitive position of firms within the EU compared with firms operating in the rest of
the world. In some cases firms operate both within the EU and outside the EU and if the
proposed policy were likely to encourage those firms to switch production outside of the EU
that would be considered a weakening of the EU’s competitive position.

This annex complements the impact assessment accompanying the review of the Thematic
Strategy on Air Pollution (TSAP review). One of the main objectives of the Review is to set a
course that would —in the period beyond 2020- make further progress towards the resolution
of problems associated with exposure to air pollution. This will require taking different
actions depending on the sector involved and the kind of activity controlled, but in general
would result in improving the air pollution standards of marketed products in their use phase
(such as motor vehicles or heating appliances) or investing in pollution abatement equipment
to reduce the amount of pollution generated by productive processes.

Investing in pollution abatement obviously represents a financial burden for the firms that
have to make those investments, and different sectors may be more or less able to absorb that
burden depending on the volume of investment needed, on the exposure to competition
internationally (foreign producers of the same commodity) and also within the European
market (domestic producers of potential substitutes).

2. SCOPING OF THE COMPETITIVENESS ANALYSIS

The objectives proposed by the TSAP review are defined in terms of reduction of health and
environmental impacts, and of emission reductions by Member State and by pollutant
required to deliver the impact reductions; at this stage, it is up to the Member States to decide
in which sectors to reduce emissions; however, the TSAP review also identifies the technical
measures that would be most cost effective to reduce emissions in each MS and thereby
suggests a cost-effective burden sharing by sector. The Review also suggests that some of the
measures could be cost-effectively taken also as EU-wide source controls, which could
deliver additional co-benefits in terms of administrative certainty and level playfield, but it
will be ultimately up to the co-legislators to decide which share of emission reductions
should be delivered by EU measures, and which by national action.

In conclusion, the technical measures and costs per sector identified by the Review are only
one of the possible ways to meet the objectives, and at implementation may and will change.
None the less, this annex discusses those measures that are determined to be the most cost-
effective way to meet the pollution reduction objectives of the Review.

The broad goal of this competitiveness analysis is to understand how meeting the proposed
objectives of the TSAP review may affect individual economic sectors, whether specific
sectors are particularly affected, and to identify possible mitigating measures that could
reduce the burden on those sectors.

To do so, a sector-specific analysis is presented, where the cost-effective technical measures
that may be taken in each sector to meet the proposed air quality objectives are presented,
along with a brief analysis of the markets that supply pollution abatement technologies.
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Implications of the direct costs of these proposed measures in terms of international trade
flows and for SMEs are addressed as much as possible.

Pollution control measures, associated sectorial costs and impacts are discussed for three
different levels of health and environmental improvements objectives in 2025; these levels
correspond to policy options 6A, 6B and 6C of Chapter 6.

Broader economic impacts in terms of macro-economic aggregates are presented in Annex 7,
to which this Annex is a complement.

3. SUPPLY OF ABATEMENT TECHNOLOGY

A Dbrief analysis of the supply of abatement technology has been included in order to assess if
there is the potential for a single supplier or single MS to benefit from enactment of the
proposed regulation. If the regulation were found to favour one particular supply company,
sector or member state this might be regarded as implying an (unintended) competition
impact that would warrant further exploration.

Abatement technologies to reduce air emissions are manufactured by a range of companies
ranging from the engineering or chemical companies to the energy specialist. For example,
the energy giants Siemens (DE), Hitachi Europe GMBH (DE) and Alstom (FR) all provide
multiple abatement techniques for various pollutants (NOx, SOx, dust and others). Other
leading engineering European companies such as ABB (CH), Andritz (AT) and Fluor (UK)
provide a wide range of abatement technologies such as SCR, FGD and electrostatic
precipitators (ESP).

Some manufacturers are more specialised, that is the case of the Belgian Carmeuse, which is
specialised in limestone product used for sulphur abatement and the Italian company Ansaldo
which is specialised in in-furnace emission reduction systems (low NOx burners, air staging
etc.). CMI (BE) is specialised in the design and construction of heat recovery steam
generators. Similarly, Howden (UK) is a leading provider of rotary regenerative heat
exchangers which are used for FGD and SCR. The British company Johnson Matthey is a
leader in providing chemical catalysts. Finally, the Swiss Hug Engineers is a leader in diesel
particulate filters and catalytic exhausts. All of these companies are large and have got
multiple offices in and, for some, outside of the European Union. Whilst a majority of the
abatement technologies manufacturers are large companies, there is a significant number of
SMEs involved in the installations or the fitting of these technologies. Moreover, some more
specific (specialist) technologies, particularly relevant for combustion engines, may be
developed by smaller manufacturers.

This brief analysis supports the general conclusion that there is no one dominant supplier or
dominant approach across the installations captured by the proposed regulation.
4. DEMAND FOR ABATEMENT TECHNOLOGIES: DETAILED MEASURES AND

EXPENDITURE PER SUB-SECTOR

The type of additional pollution abatement measures identified through the modelling as the
most cost-effective ones include:

e For SO2 abatement: controls on industrial process emissions; low sulphur coal/briquettes

for small stoves; FGD/low S fuels for industrial furnaces; FGD for refineries and coke
plants.
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S.

For NOx abatement: SCR for cement plants; SCR/SNCR for mid-size boilers in power
sector and industry; controls on some industrial process emissions

For NH3 abatement: efficient application of urea fertilizer, or replacement by nitrate
fertilizer; low nitrogen feed (pigs, dairy cows, poultry); low emission application of liquid
and solid manures; closed storage of manures and new low emission housing (pigs,

poultry)

For primary PM control: modern biomass stoves with lower emissions and higher energy
efficiency; reduction of agricultural waste burning; PM controls on some industrial
processes

For VOC control: modern biomass stoves with lower emissions and higher energy

efficiency; further substitution with low solvent and water based products and processes;
reduced agricultural waste burning

SECTORIAL MARKET ANALYSIS

Potentially significant competitiveness effects are assumed to be felt most significantly in
sectors where international competition is greatest, specifically;

Iron&steel
Chemicals
Petroleum refining
Agriculture

Other Energy intensive industries: e.g. glass sector

The GEM-E3 analysis (see Annex 7 for more details) has estimated the impacts in terms of
trade flow for all sectors included in the analysis. The results are presented in the following
table:

Table A9.1: EU28 import and export changes by sector on options 6A-6C

6A 6B 6C

Sectorial Imports in EU28 , % change

base health base health base health
Agriculture 0,01% 0,02% 0,07% 0,08% 0,28% 0,30%
Electric Goods 0,00% 0,01% 0,02% 0,03% 0,08% 0,10%
Transport equipment 0,00% 0,01% 0,01% 0,03% 0,04% 0,07%
Petroleum Refining 0,00% 0,01% 0,01% 0,03% 0,04% 0,06%
Ferrous and non-ferrous metals 0,00% 0,01% 0,01% 0,03% 0,03% 0,06%
Chemical Products 0,00% 0,01% 0,01% 0,03% 0,05% 0,07%
Other energy intensive 0,00% 0,01% 0,00% 0,01% 0,01% 0,03%
Other Equipment Goods 0,00% 0,00% 0,01% 0,01% 0,02% 0,04%
Consumer Goods Industries 0,00% -0,01% -0,02% 0,00% 0,01% 0,00%
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Sectorial Exports in EU28, % change

base

health

base

health

base

health

Agriculture -0,03% -0,02% -0,11% -0,09% -0,47% -0,44%
Electric Goods 0,00% 0,02% 0,02% 0,05% 0,10% 0,14%
Transport equipment 0,00% 0,02% 0,01% 0,04% 0,05% 0,10%
Petroleum Refining -0,02% -0,02% -0,07% -0,06% -0,20% -0,19%
Ferrous and non-ferrous metals 0,00% 0,02% -0,02% 0,01% -0,02% 0,03%
Chemical Products 0,00% 0,01% 0,00% 0,02% 0,00% 0,03%
Other energy intensive 0,00% 0,01% -0,01% 0,01% -0,03% -0,01%
Other Equipment Goods 0,00% 0,03% 0,02% 0,07% 0,09% 0,16%
Consumer Goods Industries 0,00% 0,01% -0,01% 0,01% -0,06% -0,03%

On options 6A-6C, imports to the EU of agricultural commodities would increase 0,01% to
0,3%, while exports would decrease -0,03 t0-0,47%. Increased labour productivity due to
health benefits ("health” case) could offset part of the export losses due to production cost
increases due to the cost of compliance with air pollution reduction requirements. In terms of
sectorial output (Table A9.2), on options 6A-6C the agricultural sector could lose between
0,01% and 0,20%. However, this result does not take into account the effects of increased
crop yield due to ground-level ozone concentration reduction, which is estimated to be worth
around €270M on option 6C, in the range of 0,1% of the total EU agricultural output, nor
possible support schemes for the sector, discussed below in the sector-specific analysis.
Similar conclusions can be drawn for the petroleum refining sector, although the magnitude
of impacts —in particular on option 6C- is lower. The maximum output loss on option 6C
would in this case be limited to -0,1%. None of the other sectors would incur substantial net
losses, either because no significant effort is required of them on the policy options
considered, or because they benefit from supplying pollution abatement equipment (chemical
products as well as manufacturers of equipment).

Table A9.2: EU28 output changes by sector on options 6A-6C

6A 6B 6C

Sectorial output inpact in the EU28, % change

base health base health base health
Agriculture  -0,01% 0,00% -0,06% -0,04% -0,22% -0,20%
Chemical Products 0,00% 0,01% 0,01% 0,03% 0,03% 0,05%
Consumer Goods Industries 0,00% 0,00% -0,01% 0,00% -0,04% -0,01%
Electric Goods 0,00% 0,02%  0,03% 0,05% 0,10% 0,13%
Ferrous and non-ferrous 0,00% 0,01% -0,01% 0,02% 0,00% 0,03%
Petroleum Refining -0,01% 0,00% -0,03% -0,02% -0,10% -0,08%
Other energy intensive 0,00% 0,01% -0,01% 0,01% -0,02% 0,01%
Other Equipment Goods 0,00% 0,01% 0,02% 0,05% 0,06% 0,11%
Transport equipment 0,00% 0,01% 0,01% 0,04% 0,04% 0,09%

indicators calculated as relative changes do not differ significantly for 2025 and 2030. Exact figures reported are for 2025.
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The market sectors affected are identified above; in the following sections, for each of them
basic information on market structure including breakdown by firm size and is provided
along with the overall and average gross value added and turnover typical of firms of each
size group by number of employees, and impacts on specific sectors and sub-sectors are taken
individually.

5.1.  Metals (iron and steel; and non-ferrous metals)

Employment in the steel sector reached a peak of around 1 million in the EU during the
1970’s. Employment has declined to just over 400,000 in 2008 and the sector continues to
face stiff competition from the new global steel producers of Eastern Asia, notably Korea and
China. In spite of this stiff competition steel exports exceed imports. Basic data on the EU
steel industry follows™:

e EU share of global steel exports (top ten exporters) in 2010: 14 %.

e Biggest markets for EU steel exports in 2010 (in decreasing order of importance):
Turkey, USA, Algeria, Switzerland, Russia, India.

e EU steel imports fell by about 50% from 40.2 million tonnes in 2008 to 20.7 million
tonnes in 2009. In comparison, the steel exports from the EU only fell by 11% from 35
million tonnes in 2008 to 31 million tonnes in 2009, thus turning the EU steel trade
balance to surplus after several years of deficit. In 2010 this surplus halved when imports
grew by 30% to almost 27 million tonnes and exports increased only by 5% to 33.7
million tonnes in total.

The above data indicates that the average value of steel imported was around €670 per tonne
(value divided by tonnage) while the value of steel exported was nearly 1,000 € per tonne.
This is a strong indicator that the steel exported is of a higher quality (perhaps because of
finishing or fabrication differences) than imported steel. Some of the decline in steel imports
may be attributable to economic down turn although as can be seen exports held up
comparatively well.

The following figures show steel imports and exports from 2006 projected forward to 2014.
The EU has, since 2009 maintained a healthy trade surplus in steel but it is also apparent that
it is a globally traded commaodity that has the potential to be impacted by price. It is likely
that in general steel producers in the EU are price takers and therefore have limited capacity
for passing cost, although the EU does have specialist steel fabrication facilities and these
may provide some shelter from non EU competition.

1 http://ec.europa.eu/trade/creating-opportunities/economic-sectors/industrial-goods/steel/#stats
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Figure A9.1: EU27 imports of steel. Source: Eurofer, 2013 "2
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Figure A9.2: EU27 exports of steel. Source: Eurofer, 2013
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Non-ferrous metals (principally Aluminium, Copper and Zinc) are important in
manufacturing and production supply chains. The EU has limited raw material and mineral
deposits, and the principal source is waste and scrap recycling. The EU has developed
considerable specialism in these areas but the demand for such metals is greater than can be
met through these routes. As a result the EU imports some €8 billion more than it exports
(2009 figures). Basic data on the EU non-ferrous metals sector follows*®

e Imports (2009): €34 billion / Exports (2009): €26 billion (trade balance: - €8 billion).

12 http://www.eurofer.org/index.php/eng/Issues-Positions/Economic-Development-Steel-Market
'3 http://ec.europa.eu/trade/creating-opportunities/economic-sectors/industrial-goods/non-ferrous-metals/
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e The share of the non-ferrous metals sector in EU manufacturing value added is 1.37 %
(€23.4bn.).

e The share in employment is 1.0 % (334 800 people).

e Turnover of the sector was €139 billion (2.0 %).

Basic metals industries
(iron & steel; and non-
ferrous metals)

Yearly costs, total and per subsector, M €

natural  hard

total coke gas coal HFO  Additional most cost-effective measures
Iron &St?EI' low sulphur coal (0,6%); low sulphur fuel oil (0,6%); high
combustion 6A 1,21 1,04 0,17 efficiency deduster
low sulphur coal (0,6%); low sulphur fuel oil (0,6%), high
6B 46,51 3,25 40,21 3,05 efficiency deduster, combustion modification, wet FGD
low sulphur coal (0,6%); low sulphur fuel oil (0,6%), high
6C 90,54 3,64 4,49 72,81 9,60 efficiency deduster, combustion modification, wet FGD
Iron & Steel, pig iron L
Pig 6A 0,61 Stage 2 & 3 SO2 controls for process emissions
blast furnace
6B 4,38 Stage 3 SO2 controls for process emissions, EP (1 field)

Stage 3 SO2 controls for process emissions, EP (1 field), high

6C 6,28 efficiency deduster, good practices
1&S, Basic O
, DasicExygen 6A 022 EP (1 field)
furnace
6B 8,22 EP (1 field), high efficiency deduster
6C 9,45 high efficiency deduster
1&S, Cast i
» Lastiron 6A 0,02 EP (1 field)
6B 3,24 EP (1 field), high efficiency deduster, good practices
6C 7,40 high efficiency deduster, good practices
1&S, Cok
» LoKke oven 6A 1,22 Stage 3 SO2 controls for process emissions

Stage 1, 2 &3 SO2 controls for process emissions, high

6B 4,00 efficiency deduster, good practices
Stage 1 &3 SO2 controls for process emissions, high efficiency
6C 8,39 deduster, good practices
1&S, Sinter plant X
I P 6A 4,16 Stage 1 & 2 SO2 controls for process emissions
6B 17,81 Stage 2 & 3 SO2 controls for process emissions
6C 39,54 Stage 3 SO2 controls for process emissions
Non f |
on ferrous metals, 6A 0,63 0,63  high efficiency deduster
combustion
6B 2,61 0,20 2,41 high efficiency deduster
6C 6,83 2,08 4,75 high efficiency deduster
Non f tals,
on .e.rrous metals 6A 1,51 high efficiency deduster in primary aluminium
aluminium
6B 1,52 high efficiency deduster in primary and secondary aluminium
6C 1,52 high efficiency deduster in primary and secondary aluminium
Non ferrous metals, .
6A 1,43 Stage 2 SO2 controls for process emissions
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other

6B 15,71

6C 61,05

Stage 1, 2 & 3 SO2 controls for process emissions

Stage 2 & 3 SO2 controls for process emissions

FGD: Flue Gas Desulphurisation; EP: Electrostatic Precipitator; combustion modification: limestone sorbent addition to solid fuel combustion.

Different stages of process emission controls are related to the production technologies, are site specific and depend onseveral parameters

including raw material quality. Stages 1-3 group these measures by progressively increasing costs.

CODE NACE_R2/SIZE_EMP By size of company

Manufacture of basic

iron and steel and of 0-9 10-19 20 -49 | 50 -249 | 250+
C241 ferro-alloys Total employees employees | employees | employees | employees
Number of enterprises 353 140 170 196
Turnover 144.289,96 1.945 10.646 129.285
Gross Value Added 22.109 219,72 304 312 1.463 19.793
Turnover per company 13,89 62,62 659,62

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).

The annual costs of the set of measures in the iron and steel industry identified as being the
most cost-effective under the policy scenarios analysed is the following:

e Inoption 6A: 8 M €, equal to 0,006% of sectorial turnover and 0,04% of GVA
e Inoption 6B: 84 M€, equal to 0,06% of sectorial turnover and 0,4% of GVA

e Inoption 6C: 160 M€, equal to 0,11% of sectorial turnover and 0,72% of GVA

The largest share of this expenditure is for abatement of emissions in combustion units, in
basic oxygen furnaces, and in sinter plants. Basic oxygen furnaces and sinter plants are
generally embedded in large size industrial installations and are not expected to be a direct
concern of SMEs. In all cases the additional required effort is less than 1% of GVA, the iron
& steel sector also benefits from direct gains in terms of net output through demand for
fabricated metal products as investment goods for pollution abatement.

CODE NACE_R2/SIZE_EMP By size of company

Manufacture of basic

precious and other non- 0-9 10-19 20 -49 | 50 -249 | 250+
C242 ferrous metals Total employees employees employees employees employees
Number of enterprises 3.583 2.284 377 260 419 183
Turnover 103.109 1.900 4.577 31.313 63.204
Gross Value Added 16.347 600 633 4.054 10.398
Turnover per company 28,78 0,83 17,6 74,73 345,38

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).

The annual costs of the set of measures in the non-ferrous metals industry identified as being

the most cost-effective under the policy scenarios analysed is the following:

In option 6A: 3,5 M €, equal to 0,003% of sectorial turnover and 0,02% of GVA

e Inoption 6B: 20 M€, equal to 0,02% of sectorial turnover and 0,12% of GVA
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e Inoption 6C: 70 M€, equal to 0,07% of sectorial turnover and 0,44% of GVA

Most of this expenditure is for abatement of smelter process emissions (SO2). In all cases the
additional required effort is less than 0,5% of GVA.

5.2. Chemicals

The chemicals sector is one of Europe's most competitive industrial sectors. Its work is
focused on the manufacture of chemicals and the chemical transformation of materials into
new substances or products. It covers a huge range of operations and outputs from basic
organic and inorganic chemical products, through fertilizers, basic plastics, synthetics,
rubbers, paints and varnishes to highly specialized consumer chemicals and polymers. Basic
data on the EU chemicals sector follows™*:

e EU chemicals exports in 2009: €118 billion.
e EU chemicals imports in 2009: €75 billion.

e Biggest markets for EU chemical exports: US, Canada, Switzerland, Asia (China, India,
Japan and ASEAN countries).

e Accounting for around 30% of the total world chemicals production, the EU is the world's
most important producer of chemicals. In 2008 it produced €566 billion worth of
chemicals. More than one third of world's top thirty chemical companies have their
headquarters in the EU. The largest European producer of chemicals is Germany, which
accounts for about 25% of EU production. Around 30,000 chemical companies employ a
total staff of about 1.2 million people in the EU. Another three million employees work in
sectors using output of the chemical industry and thus depend on its competitiveness.

e The EU trades more than 40% of all chemicals traded globally, compared with circa 15%
for the NAFTA countries and circa 30% for Asia.

The figure below shows the growing importance of chemicals in the EU economy with both
imports and exports growing progressively since 1999.

4 http://ec.europa.eu/trade/creating-opportunities/economic-sectors/industrial-goods/chemicals/
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Figure A9.3: EU27 chemicals sector trade balance
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Chemical industry

N - fertilizer production

Combustion in boilers

Other combustion

6A
6B

6C

6A

6B

6C

6A

6B

6C

Yearly costs, total and per subsector, M €

total
0,00
2,54

63,08

0,33

1,39

20,27

2,84

7,27

22,82

biomass

0,14

0,45

0,88

2,60

natural
gas

0,00

0,09

2,21

0,00

0,14

3,48
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products

0,07

0,29

2,34

0,85

2,23

9,89

coal

0,12

0,56

8,18

1,67

4,03

6,85

Additional most cost-effective measures

Combination of STRIP

Combustion modification on oil and gas industrial
boilers and furnaces; High efficiency deduster; Low
sulphur fuel oil (0.6 %S);Low sulphur coal (0.6 %S)
Combustion modification on: oil and gas industrial
boilers and furnaces, and solid fuels fired industrial
boilers and furnaces; High efficiency deduster;
Selective non-catalytic reduction on solid fuels fired
industrial boilers and furnaces; Good housekeeping:
industrial oil boilers; wet FGD; In-furnace control -
limestone injection; Low sulphur fuel oil (0.6 %S)

Low sulphur coal (0.6 %S); Low sulphur fuel oil (0.6 %S);
wet flue gases desulphurisation; High efficiency
deduster; EP (1 field)

Low sulphur coal (0.6 %S); Low sulphur fuel oil (0.6 %S);
wet FGD; In-furnace control - limestone injection;
Combustion modification on: oil and gas industrial
boilers and furnaces, and solid fuels fired industrial
boilers and furnaces; Selective catalytic reduction on
solid fuels fired industrial boilers and furnaces; High
efficiency deduster

Low sulphur coal (0.6 %S); Low sulphur fuel oil (0.6 %S);
wet FGD; In-furnace control - limestone injection;
Combustion modification on: oil and gas industrial




Organic chemical industry
- downstream units

Products incorporating
solvents

Polystyrene processing

Ind. Process: Nitric acid

Ind. Process: Sulfuric acid

6A
6B

6C

6A
6B
6C

6A

6B

6C

6A
6B

6C

6A

6B

6C

0,26
0,85

1,30

0,01
0,06

0,94

0,00

0,17

4,21

0,00
0,12

2,87

7,67
22,19

58,80

boilers and furnaces, and solid fuels fired industrial
boilers and furnaces; selective catalytic and non-
catalytic reduction on solid fuels fired industrial boilers
and furnaces; selective catalytic reduction on oil and
gas industrial boilers and furnaces; Good
housekeeping: industrial oil boilers; High efficiency
deduster

Leak detection and repair program, stage IV

Leak detection and repair program, stage IV

Basic emissions management techniques

Basic emissions management techniques

6% Pentane expandable beads (85%) and recycled EPS
waste (15%)
6% Pentane expandable beads (85%) and recycled EPS
waste (15%)

6% Pentane expandable beads (85%) and recycled EPS
waste (15%); Combination of the above options

Process emissions - stage 1 NOx control

Process emissions - stage 2 SO2 control
Process emissions - stage 1, 2 and 3 SO2 control

Process emissions - stage 2 and 3 SO2 control

Combination of STRIP: stripping and absorption techniques in the chemical industry for N-fertilizers production

FGD: Flue Gas Desulphurisation; EP: Electrostatic Precipitator

CODE | NACE_R2/SIZE_EMP

By size of company

Manufacture of

chemicals and 0-9 10-19 20 -49 -249 | 250+
C20 chemical products Total employees | employees | employees | employees | employees
Number of enterprises 28.611 18.067 3.379 2.993 2.844 853
Turnover 490.000 14.682 12.142,36 28.547 121.000 313.629
Gross Value Added 111.000 2.667,27 2.912 7.164 26.000 72.257
Turnover per company 17,13 0,81 3,59 9,54 42,55 367,68

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).

The annual costs of the set of measures in the chemicals industry identified as being the most
cost-effective under the policy scenarios analysed is the following:

In option 6A: 12 M €, equal to 0,002% of sectorial turnover and 0,003% of GVA

e Inoption 6B: 32 M€, equal to 0,01% of sectorial turnover and 0,03% of GVA

e Inoption 6C: 174 M€, equal to 0,04% of sectorial turnover and 0,16% of GVA
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In all cases the additional required effort is less than about one quarter of a % point of GVA
of the Chemical sector.

Additional expenditure for pollution control in combustion installations may raise to up to
20% of the figures above; additional expenditure for process emission abatement would
mainly be for NOx control in Nitrogen fertiliser production, and SO2 control in sulphuric
acid plants.

- N-Fertilizers production and trade

Mineral or
INDICATORS/CODE | chemical Fertilizers Fertilizers % over
(M€) fertilizers, containing N, P | containing N, P production
nitrogenous, n.e.c. and K, >10% N | and K, <=10% N TOTAL | value
Exports value 29,1 465,9 64,0 559,0 12
Imports value 4,7 398,2 116,8 519,7 11
Production value 1.200,0 2.5375 1.017,1 | 4.7545

Source: Generated from Eurostat database (2010 values used).
Additional costs for emission control could affect N-fertilizers trade fluxes due to the
significant trade volumes (both imports and exports) of this commodity. In option 6C the
additional control costs in this subsector would be of the order of 1% of the total production
value.

- Sulphuric acid production and trade

% over
INDICATORS/CODE (M€) Chlorosulphuric | Sulphuric production
acid acid TOTAL value
Exports value 0,42 77,93 78,34 21
Imports value 2,88 7,03 9,90 3
Production value 4,00 365,17 369,17

Source: Generated from Eurostat database (2010 values used).

The EU is a net exporter of sulphuric acid (~18% of EU production value in 2010). There is a
potential risk that additional costs for this sub sector (up to about 10% of the production
value in option 6C) may be difficult to pass over to foreign traders.

5.3. Refining

The mineral oil and gas refinery industry is an important and strategic industry for the EU
providing 42 % of the EU energy requirements and employing over 100 000 people.

Installations are broadly distributed around Europe. Refinery installations are typically very
large and fully integrated plants, well connected to pipelines and infrastructure networks.
Companies operating in the European refining sector can be categorised into 4 classes:

. So-called 'Majors' (Total, Shell, BP, Exxon) EU and non EU based companies
operating worldwide in the exploration refining and distribution sectors

o Other EU based companies e.g. Repsol (ES), ENI (IT), Preem (SE), some of them
historically stated-owned , operating on a more limited scope
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Smaller companies e.g, Motor Oil, Lyondell Basell, also operating on a more limited
scope, mostly in refining activities (less upstream activities) which may be specialized
(petrochemicals);

National companies from non-EU countries operating European refinery plants, e.g.
from crude-oil producers such as. Kuwait, Venezuela, Saudi Arabia and more recently
Russia (Lukoil) or others like China (PetroChina)

There has been intense restructuring of the EU refining sector over the last 5 years with the
emergence of new players from Asia and the Middle East. It is important to note that regions
able to directly supply the European market with refined products (Russia, Middle East) are
significantly increasing their refining capacities. Moreover, many EU refineries are 30 to 40
or more Yyears old and therefore face financial and technological challenges to adapt to the
current market situation due to their initial process configuration which is not flexible
enough. Basic data on the EU refinery sector follows™:

After Asia, leading with 25 %, the largest refining regions are North America and
Europe with close to 20 % of the global capacity each

In 2010, the EU countries together operated 104 oil refineries, corresponding to a
refining capacity of 778 million Tons/day

In 2009 the volume of oil processed in EU refineries was 660 million Tons/day (= 85%
of total capacity). There is a situation of structural over-capacity. Approximately 20% of
capacity was unused in the EU. As a result, in the period 2011-2012, 10% of the capacity
has been lost due to closures and restructuring of the refining sector. In Europe over the
last 20 years there has been a slow but steady increase in unused refining capacity,
partially due to the delocalisation of the industry, the relatively weak demand and the
progressive specialisation of the demand on middle distillates directly importable from
neighbouring areas. Recently, the EU, is the only region that has seen a fall in both
demand (-0.9 %) and refining capacity (-2 %) in 2010. This has led to a temporary
increase of the refining utilisation rate

The transport sector and in particular road transport (being almost fully dependent on oil)
remains the most energy consuming sector. In the EU, as much as 77.5% of goods are
transported by road which implies that industry depends on refined products

EU gasoline and diesel exports in 2010 were 95 million tonnes per year and imports 288
million tonnes per year.

There are growing production/consumption imbalances at the level of individual
products. In particular the shift over the last decade of motor fuels from gasoline to
diesel has resulted in a production deficit of diesel (10%) and a surplus of gasoline (40%)
in the EU

The diesel deficit is covered to a large extent by imports from Russia (35% of diesel
imports) and the gasoline is exported mainly to the USA (40%)

The figure below shows the trend of growing gasoline surplus and gasoil deficit.

15 Source: JRC- IPTS (2012)
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Figure A9.4: EU’s foreign trade as a percentage of demand
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Petroleum refining industry

Extraction, processing and distribution
of liquid fuels

Combustion

Ind. Process: Crude oil & other
products - input to Petroleum
refineries

Steam cracking (ethylene and
propylene production)

Yearly costs, total and per subsector, M €

total
6A 0,00
6B 0,00
6C 6,58
6A 28,55
6B 50,16
6C 216,86
6A 3,45
6B 52,78
6C 117,78
6A 0,00
6B 0,07
6C 0,79

Additional most cost-effective measures

Improved ignition systems on flares; Vapour balancing on tankers and loading
facilities

Low sulphur fuel oil (0.6 %S)
Low sulphur fuel oil (0.6 %S); Combustion modification on industrial boilers and
furnaces

Low sulphur fuel oil (0.6 %S); wet FGD; high efficiency FGD; high efficiency deduster
& good housekeeping; Combustion modification on industrial boilers and furnaces

Process emissions - stage 1 SO2 control; EP 1 field
Process emissions - stage 1, 2 & 3 SO2 control; EP 1 & 2 field; Leak detection and
repair program, stage Il

Process emissions - stage 2 & 3 SO2 control; high efficiency deduster

Leak detection and repair program, stage Il
Leak detection and repair program, stage Il; COWS

Leak detection and repair program, stage | and Il; COWS

COWS: Covers on Oil/Water separators; FGD: Flue gas Desulphurisation; EP: Electrostatic Precipitator

CODE NACE_R2/SIZE_EMP

By size of company

Manufacture of coke
and refined petroleum

0-9

10-19 20 -49 | 50 -249 | 250+

C19 products Total employees employees employees employees employees

Number of enterprises 1.120 623 147 113 117 97
Turnover 500.187 3.104 907 9.607 13.514 472.985
Gross Value Added 23.514 238,88 111 375 1.377 21.400
Turnover per company 446,60 4,98 6,17 85,02 115,50 4.876,14
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Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).

The annual costs of the set of measures in the refining industry identified as being the most
cost-effective under the policy scenarios analysed is the following:

In option 6A: 32 M €, equal to 0,006% of sectorial turnover and 0,13% of GVA
e Inoption 6B: 103 M€, equal to 0,02% of sectorial turnover and 0,43% of GVA

e Inoption 6C: 342 M€, equal to 0,07% of sectorial turnover and 1,45% of GVA

The largest share of this expenditure is for abatement of emissions in combustion installations
and in process installations treating crude oil and other products. Both are generally
embedded in large size industrial installations and are not expected to be a direct concern of
SMEs. Investment for process emission abatement would mainly be for SO2 control.

In options 6A and 6B the additional required effort is less than 0.5 % of GVA and in 6C is
less than 1.3 %.

5.4. Agriculture and livestock rearing

The EU is the world's largest importer and exporter of agricultural products. Europe imports
mostly basic agricultural commodities, but its exports are based on high quality farm
products and other processed agricultural products. Basic data on the EU agriculture sector
follows™:

e Total trade in agricultural products amounted to almost €153 billion in 2007, split
between EU imports from third countries of €77.4 billion and exports of €75.1 billion.

e Since the 1995 enlargement to EU15, imports have increased by 55% and exports by
68%.

o Over the years, the trade deficit has been reduced from more than €10 billion in 1988 to
€5 billion in 1995 with an all-time low in 2005, when it amounted to only €27 million. In
2006, for the first time, the EU had a trade surplus of €4.5 billion but the trade balance
went back again to negative in 2007 (€2.4 billion).

e The EU is the first importer from developing countries.

e In 2007, the 10 largest suppliers to the EU accounted for 55% of total imports of
agricultural products into the EU. Brazil ranked first with €12 billion (16%) followed by
the US (9%) and Argentina (8%).

e The EU's ten most important customers for agricultural products accounted for 56% of
total exports. The US was the largest customer, absorbing some 19% of EU exports,
followed by Russia and Switzerland (10% and 7% respectively).

6 http://ec.europa.eu/trade/creating-opportunities/economic-sectors/agriculture
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As regards trade projections, the EU is expected to maintain its position as a net exporter of
pig and poultry meat and a net importer of beef and sheep meat.'” Regardless that pig and
beef are under heavy competition from third countries and are expected to decline over the
coming years, mostly due to high labour costs, but partly due to animal welfare and
environmental forthcoming legislation and associated costs.

The figure below shows the growth of agriculture products imports and exports in the EU
economy since 1989.

Figure A9.5: EU agricultural sector trade balance

Trade 1988-2007 EU with Extra-Eu
Agricuttural products

1988 1989 1990 1991 3892 1993 170=400

Seues : Busetst COMEXT 11 Azl 2008 (5. 4

In 2010, Agricultural output was 348.934 M€ and GVA at basic prices was 145.305 M€
(Eurostat data).

17 EC,,2012B: 'Prospects for Agricultural Markets and Income in the EU 2012-2022'.
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Agriculture

Dairy cows - liquid (slurry) systems

Dairy cows - solid systems

Other cattle - liquid (slurry) systems

Pigs - liquid (slurry) systems

Pigs - solid systems

Other poultry

Laying hens

Fertilizer use - urea

Waste: Agricultural waste burning

6A
6B
6C

6A
6B
6C

6A
6B
6C

6A
6B
6C

6A
6B
6C

6A
6B
6C

6A
6B
6C

6A
6B
6C

6A
6B
6C

Yearly costs, total and per subsector, M €

13,4
27,9
142,0

2,6
9,6
19,4

8,1
11,8
81,1

18,4
59,8
544,8

1,5
4,0
8,9

1,6
17,9
136,5

0,5
8,4
45,6

0,0
141,2
323,2

11,9
11,9
11,9

Additional most cost-effective measures

LNF, LNA and CS variously combined
LNF, LNA and CS variously combined
LNF, LNA, CS and SA variously combined

LNF, LNA_high and LNA_low variously combined
LNF, LNA_high and LNA_low variously combined
LNF, LNA_high and LNA_low variously combined

Combination of CS and LNA
Combination of CS and LNA
Combination of CS and LNA

LN, LNA CS and SA variously combined
LN, LNA CS and SA variously combined
LNF, LNA, CS, SA and BF variously combined; Biofiltration

Combination of LNF and LNA_high

LNF, LNA_high and LNA_low variously combined
LNF, LNA_high and LNA_low variously combined

LNF, LNA and SA variously combined
LNF, LNA, SA and CS variously combined
LNF, LNA, SA, CS and BF variously combined; Animal house adaption; Biofiltration

LNF, LNA, SA and CS variously combined
LNF, LNA, SA and CS variously combined

LNF, LNA, SA, CS, BF variously combined; Biofiltration; Animal house adaption

Urea substitution
Urea substitution

Reduced open burning of agricultural residues
Reduced open burning of agricultural residues

Reduced open burning of agricultural residues

LNA: Low ammonia application of manures

LNA_Low efficiency methods include slit injection, trailing shoe, slurry dilution, band spreading for liquid slurry, and incorporation of solid manure

by ploughing into the soil the day after application

LNA_High efficiency methods involve the immediate incorporation by ploughing within four hours after application, deep and shallow injection of
liquid manure and immediate incorporation by ploughing (within 12 hours after application) of solid manure

LNF: Low nitrogen feed
CS: Covered storage of manures
SA: Low emission housing

BF: Air purification
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The annual costs of the set of measures in agriculture identified as being the most cost-
effective under the policy scenarios analysed is the following:

e Inoption 6A: 59 M €, equal to 0017,% of sectorial output and 0,04% of GVA
¢ Inoption 6B: 285 M€, equal to 0,08% of sectorial output and 0,2% of GVA
e Inoption 6C: 1292 M€, equal to 0,38% of sectorial output and 0,9% of GVA

It is estimated that for option 6C, the total extra costs for the Pigs liquid systems subsector
will be 41% of the total expenditure (1292 M€). This will be partly compensated by increased
income from larger crop yields due to lower concentrations of ground-level ozone.

The EU produces around 22 million tonnes of pork meat annually, making it the world’s
second largest producer after China. Pig meat represents 21% of overall livestock production
value. In several EU member states pig meat sector is the largest meat production sector, and
two thirds of pig meat production in the EU is produced in 6 countries'®. Key sector
characteristics of EU27 are presented below:

Pigs
Number of holdings (1000s) 2,750
Number of pigs (1000s) 152,000
Production (1000s tonnes of meat) 12,000
Production (1000s heads) 164,000
Production value of meat (€ million) 31,000
Regular labour force 641,000

Source: Eurostat (2010 or most recent year).

In Option 6C, the additional expenditure for the Pig industry (liquid and solid systems) is
estimated at 553,6 M€, representing 1.8% of the meat production value.

Regarding the type of enterprises affected, pig production is generally an intensive, indoor,
large scale business with a relatively low level of variability in production systems. Both pig
and poultry play an important role in mixed livestock small holdings throughout the EU,
particularly in the EU 12, but this system represents little in terms of overall herd size and
still much less in terms of contribution to overall production. Poultry production in the EU is
highly industrialised, with around 60% of chickens reared intensively in large purpose-built
facilities, operated by large companies.

In Option 6C, 25% of the total expenditure on ammonia control measures is for mineral
fertilizers (urea substitution), affecting the arable crop sector. This sector can be divided into
the following:

18 Germany, Spain, France; Poland, Denmark, the Netherlands
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Production value at basic price (M€)
CEREALS (including seeds) 44.580,76
INDUSTRIAL CROPS 16.977,92
FORAGE PLANTS 25.041,00
VEGETABLES AND HORTICULTURAL PRODUCTS 49.855,58
POTATOES (including seeds) 10.102,68
FRUITS 23.345,36
WINE 12.948,57
OLIVE OIL 3.947,52
OTHER CROP PRODUCTS 2.076,99
CROP OUTPUT 188.875,38

Source: Eurostat database (2010 values).

Costs for urea substitution would be 141M€ in option 6B and 323 M€ in 6C, equal to 0,07%
and 0,17% of crop output, respectively. 19% of the total expenditure for option 6C is related
to cattle, including dairy cows (liquid and solid systems) and other cattle (liquid slurry
systems).

In 2010, the total economic turnover for the EU dairy industry was €117 billion, representing
about 13% of the turnover for the total food and drink industry in Europe (€900 billion), and
employing about 400,000 people, or 10%, of the 4 million working in the sector™.

Option 6C costs for dairy cows systems sum up 161 M€, representing 0.13% of EU dairy
industry 2010 turnover.

Medium term prospects for milk and dairy products appear favourable due to the continuing
expansion of world demand. Global population and economic growth, and increasing
preference for dairy products are expected to be the main drivers, fuelling EU exports and
sustaining commaodity prices.

Milk production in the EU is not as competitive as in some other parts of the world, due to
the cost of milk quotas, animal welfare regulations and relatively high costs of land, buildings
and labour®. However, fresh milk products are mainly produced and consumed locally due to
their short shelf-life and are therefore not significantly exposed to EU-external trade.

Regarding Beef industry, in 2011 the total indigenous production of beef in the EU-27 was
8,371 thousand tonnes (13% of the world beef and veal production); 350 thousand tonnes of
production was exported?. In 2010, the total economic turnover was around €90 billion,
representing about 10% of the turnover for the total food and drink industry in Europe (€900
billion).

9 JUF Dairy Industry Research,

http://cms.iuf.org/sites/cms.iuf.org/files/European%20Union%20Dairy%20Industry.pdf
2 Competitiveness of the EU dairy industry' (LEI Wageningen UR, 2009).
2l EC, 2011: ‘Prospects for Agricultural Markets and Income in the EU 2011-2020".
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In Option 6C, expenditure in the sector "other cattle different from dairy cows" totals 81M&£,
or 0.09% of beef industry turnover for 2010.

Historically, the EU has been a major beef exporter. However, the year 2003 marked the shift
in the EU beef trade balance, with beef and veal imports exceeding exports to date??, due to
reduced production and policy changes. While the trade balance was strengthened in 2010
and 2011, production has been declining steadily. The main underlying reason is that EU beef
production is currently less competitive compared with third countries (primarily the
MERCOSUR group), due to relatively more expensive feed and labour conditions, smaller
livestock supplies, high levels of bio- security regulation, and smaller economies of scale®,
In future, the competitive disadvantage of EU beef producers is likely to continue, albeit
some competitiveness factors such as labour cost may even out.

In option 6C, additional expenditure in the poultry industry including laying hens and other
poultry totals 182 M€, 14% of total additional ammonia control costs, representing 0,73% of
the sector output.

The EU produces around 11 million tonnes of poultry meat annually and well over 35 billion
eggs (Eurostat — figure is a minimum value as it excludes countries expected to be important
producers, such as Italy and the UK). In value terms, poultry meat represents 13% of
livestock production value, and eggs 4%. Poultry meat is the second most popular meat in the
EU, representing 25% of EU meat consumption overall.?* Key sector characteristics are
presented in A9.3.

Table A9.3: Key characteristics of EU27 poultry industry (2010 or most recent prior to 2010
where not available). Source: Eurostat (except where specified in the notes)

Broilers Laying hens Total
Number of holdings (1000s) 2,200 4,100 4,800"
Number of hens (1000s) 876,000 510,000 1,620,000)
Production (1000s tonnes of >> 6,100 >> 3,600% n/a
meat/eggs)

~11,000® ~ 6,900¢

Production (1000s heads/eggs) >> 4,360,000®  >>35,000,000“ n/a
Production value of meat/eggs 17,000 7,700 24,700
(€ million)
Regular labour force (specialist n/a n/a 1,000,000
poultry)®

Notes: (1) Total number of holdings is lower than the sum of its components as many holdings have both broilers and laying
hens. (2) The total number of hens is higher than the sum of broilers and laying hens as there are also poultry classified as
“other”. (3) Meat production given as minimum values as Eurostat only has such data for 10-12 Members States. (4) Eggs

22 European Commission, DG Agriculture and rural development. Webpage: Beef and Veal.

http://ec.europa.eu/agriculture/markets/beef/index_en.htm
European Commission, (2007), DG Enterprise and Industry, 'Competitiveness of the European Food
Industry: An Economic and Legal Assessment 2007". (EC, 2006)

Sources: 'Evaluation of the livestock sector's contribution to the EU greenhouse gas emissions (GGELS), Final
report' (JRC,2010); 'Prospects for agricultural markets and income in the EU 2011-2020' (EC, 2011); 'Egg production in the
EU' (Compassion in World Farming, 2012).

23

24
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production given as minimum values as Eurostat data excludes countries expected to be important producers, such as Italy
and the UK. (5) JRC (2010) estimate. (6) http://www.compassionlebensmittelwirtschaft.de/wp-
content/uploads/2012/05/Info-1-Egg-production-in-the-EU.pdf.pdf (7) It is likely that the actual labour force will be
higher than this, as non-specialists are likely to be employed in poultry rearing, slaughter etc.

The EU is a net exporter of poultry meat, with over a quarter of production exported. EU
exports increased significantly in the period 2008-2011, due to increasing demand from Asia,
Africa and the Middle-East, combined with a relatively weak Euro. Exports are expected to
gradually decrease again up to 2020, as the Euro strengthens. Main exports markets include
Asia, Africa and the Middle-East, while sources of imports are Brazil and with Thailand
being an increasingly important source of imports. The EU is also a net exporter of eggs
(188,000 tonnes exported and 35,000 imported in 2009%°); EU imports are limited by
Salmon2e6IIa legislation and imports are thus only allowed from Switzerland, Norway and
Croatia®™.

Poultry production in the EU is highly industrialised, with around 60% of chickens reared
intensively in large purpose-built facilities, operated by large companies that control all
stages of production — breeding, hatching, feedstuff manufacture, and meat delivery. Some
40% are produced by independent farmers, generally under contract to a processor. The
situation for laying hens is similar, with 60% of laying hen population reared in farms with >
40,000 heads (despite such farms making up only 0.1% of all farms).

In terms of contributions to emission reductions and of economic impacts on farms of
different sizes, the following table presents a breakdown of ammonia emission reducitons in
options 6A, 6B and 6C. Farm sizes are grouped by livestock units (LSU?"), and in all cases it
is assumed that very small farms of less than 15 LSU are exempted from all measures.

NH3 reductions

6A 15-50 LSU 50-500 LSU >500 LSU

Cattle 18,20% 62,40% 19,40%
Pigs 4,70% 5,30% 90,00%
Poultry 0,10% 1,50% 98,40%
6B 15-50 LSU 50-500 LSU >500 LSU

Cattle 17,00% 68,70% 14,30%
Pigs 4,30% 18,50% 77,20%
Poultry 0,10% 1,30% 98,60%
6C 15-50 LSU 50-500 LSU >500 LSU

Cattle 17,50% 71,20% 11,30%
Pigs 5,80% 36,50% 57,70%
Poultry 1,30% 17,80% 80,90%

In Option 6C, small farms between 15 and 50 LSU cost-effectively deliver around 20% of
ammonia emission reductions from cattle farming, 9% of the reductions from pig farming,
and 2,5% from poultry farms; the cost shares borne by farms of the same sizes are

s Compassion in World Farming, 2012

% EUWEP, 2011.
" Following Eurostat definition
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comparable to the emission reduction shares. Although the implementation of specific
measures remains under the responsibility of the Member States, this analysis shows that
poultry farms below 50 LSU can be exempted without significantly compromising the
environmental objectives of Option 6C (about 1 KT more ammonia would be emitted).
However, for pigs and especially cattle, the share of emission reductions from farms below
50 LSU is larger, representing ammonia emission reductions of about 15 and 48 KT
respectively, with associated emission control costs estimated at around 30 and 45 M&€/year.
Given that the potential for cost-effective ammonia reduction measures is very substantial in
this segment, adequate support measures can be channelled through the EU rural
development policy, provided that the Member States themselves give priority to air
pollution.

5.5. Power sector

The European electricity mix is becoming more diverse: by 2020 renewable electricity is set
to make up 35% of European power production, with fossil fuel fired plants increasingly
operating as back-up. This step change implies a need for significant investment in power
generation and transport capacity — and a coherent policy framework to support such
investment and the necessary innovation.

Thermal generation - coal, gas and nuclear - today represents the backbone of the European
power system. Challenges to thermal generation include climate change, supply security and
volatile fossil fuel prices. Thermal generators also have specific features that are becoming
more important as the share of variable (i.e. not constantly available) renewables grows.
Basic data on the EU power sector follows®:

e European electricity sector gathers 3.500 companies and 2.000 distribution companies,
with 800.000 employees.

e European electricity capacity s 900 GW and the annual generation 3.800 TWh

e After a decade of growth and a partial recovery in 2010 after the economic crisis of
2009, electricity demand fell again in 2011 as the European economy struggled with the
prolonged sovereign debt crisis (Figure A9.7)

e The EU’s renewables capacity increased yet again in 2011, reaching 34% of total
installed capacity. Renewables progressively move to the centre of electricity systems
and both capacity and generation are expected to be substantially higher in 2020 than
today (Figure A9.8). By 2020 45% of all power plants will be renewable based,
generating some 31% of Europe’s electricity. Low-carbon electricity from nuclear and
renewables will account for 56% of all electricity generated.

2 gource; EURELECTRIC, 2012
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Figure A9.6: Electricity demand (including network losses) in the EU 27, 2000-2011
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Source: EURELECTRIC, 2012
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Figure A9.7: Evolution of installed capacity in the EU-27
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Power sector

Other  Energy
Sector -
combustion

Power &
district heat
plants with
internal
combustion
engines

6A

6B

6C

6A

6B

6C

Yearly Costs, total and per subsector, M €

Natural oil Waste
gas (incl.  product fuel,
other s
gases)

Total  Coal Biomass

1,05 1,03 0,00 0,00 0,00 0,02

3,87 3,84 0,00 0,00 0,00 0,03

32,04 8,62 0,06 9,96 13,35 0,06

0,04 - - 0,00 0,04 -
0,58 - - 0,00 0,58 -

1,29 - - 0,00 1,29 -
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renewable

Additional most cost-effective

Measures

Low sulphur fuel oil (0.6 %S); Low sulphur coal (0.6
%S); Combustion modification on solid fuels fired
industrial boilers and furnaces; EP (1 field)

Low sulphur fuel oil (0.6 %S); wet FGD; In-furnace
control - limestone injection; Low sulphur coal (0.6
%S); EP1 (field); Combustion modification on: oil and
gas, and solid fuels fired industrial boilers and
furnaces boilers and furnaces; Selective catalytic
reduction on solid fuels fired industrial boilers and
furnaces; High efficiency deduster

Low sulphur fuel oil (0.6 %S); wet FGD; In-furnace
control - limestone injection; Low sulphur coal (0.6
%S); Combustion modification on oil and gas, and
solid fuels fired industrial boilers and furnaces;
Selective non-catalytic reduction on oil and gas, and
on solid fuels fired industrial boilers and furnaces;
Selective catalytic reduction on solid fuels fired
industrial boilers and furnaces; High efficiency
deduster; Good housekeeping: industrial oil boilers

Low sulphur fuel oil (0.6 %S); Euro 4, 5 and 6; Stage 5
and 2 control

Low sulphur fuel oil (0.6 %S); Euro 4, 5 and 6; Stage 5
and 3A control

Low sulphur fuel oil (0.6 %S); Euro 5 and 6; Stage 5
control




Power & 6A 11,84 11,8 - - - - Low sulphur coal (0.6 %S); Combustion modification
— on existing brown coal power plants; High efficiency
district heat 4 deduster
plants, existing;
coaI/Iignite 6B 34,38 34,3 - - - - Low sulphur coal (0.6 %S); wet FGD; Combustion
3 8 modification on existing hard and brown coal power
flred: Iarge plants; High efficiency deduster
units ( > 50
MW th) 6C 51,24 51,2 - - - - Low sulphur coal (0.6 %S); wet FGD; Combustion
4 modification on existing hard and brown coal power
plants; Selective catalytic reduction on existing hard
coal power plants; High efficiency deduster
Power & 6A 0,81 - 0,81 0,00 0,00 0,00 Combustion modification on existing oil and gas
district heat power plants; EP (1 field)
plants existing, 6B 16,90 - 16,40 0,00 0,50 0,00 Combustion modification on existing hard coal, and
non-coal: for oil and power plants; wet FGD; High efficiency
! deduster
GAS - boilers
6C 39,39 - 32,63 4,39 2,29 0[08 Wet FGD; Combustion modification on existing hard
coal and oil and gas power plants; High efficiency
deduster; Good housekeeping: industrial oil boilers
Power & 6A 0,36 0,36 - - - - Low sulphur coal (0.6 %S); Combustion modification
. on existing brown coal power plants; High efficiency
district . heat deduster
plants, existing;
coal/lignite 6B 1,27 1,27 - - - - Low sulphur coal (0.6 %S); wet FGD; Combustion
. modification on existing brown coal power plants;
fired, small High efficiency deduster
units ( < 50
MW th 6C 4,15 4,15 - - - - Low sulphur coal (0.6 %S); wet FGD; Combustion
t ) modification on existing brown coal power plants;
High efficiency deduster
Power & 6A 1,77 - 1,77 - 0,00 0,00 EP (1 field)
district heat 6 1 1 0,00 0,00 High efficiency deduster
plants new, B 775 - 7,75 B ’ 4
non-coal; for 6C 57,73 - 41,58 - 1,18 14,97 Selective non-catalytic reduction on other biomass
GAS - turbines and waste fuels for new powerplants; Selective
catalytic reduction on new oil and gas power plants;
High efficiency deduster
Power & 6A 0,13 0,13 - - - - Wet FGD
district heat ) - ) -
i 6B 1,65 1,65 - - - - Wet FGD; High efficiency FGD; High efficiency
plants, new; deduster
coal/lignite
fired I 6C 78,17 78,1 - - - - Wet FGD; High efficiency FGD; Selective catalytic
II’(? 4 arge 7 reduction on new hard and brown coal power plants;
units ( > 50 High efficiency deduster
MW th )
CODE NACE_R2/SIZE_EMP By size of company
Electric power
generation,
transmission and 0-9 10-19 20 -49 | 50 -249 | 250+
D351 distribution Total employees employees employees employees employees
Number of enterprises 45.037 41.883 708 704 697 441
Turnover 951.226 64.466 18.224 49.911 169.011 648.105
Gross Value Added 174.597 11.291 2.589 5.034 16.691 138.593
Turnover per company 21,12 1,54 25,74 70,90 242,48 1469,63

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).
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As can be seen from the above table the turnover of the largest firms in electric power
generation is far higher than for the other sectors / uses identified, this reflects the
concentration of the industry in a small number of substantial operators and a larger number
of small niche operators (renewables). The former means that additional investment entailed
by the policy would not likely affect SMEs.

The annual costs of the set of measures in the power sector identified as being the most cost-
effective under the policy scenarios analysed is the following:

e Inoption 6A: 16 M €, equal to 0,002% of sectorial turnover and 0,01% of GVA
e Inoption 6B: 76 M€, equal to 0,01% of sectorial turnover and 0,04% of GVA

e Inoption 6C: 264 M€, equal to 0,03% of sectorial turnover and 0,15% of GVA

The largest proportion of this expenditure is for emissions abatement in new large units (> 50
MWth) of power and district heat plants coal/lignite fired, and in non-coal new power and
district heat plants for gas turbines. Both are generally large size industrial installations and
are not expected to be a direct concern of SMEs. In all cases the additional required effort is
less than 0,2 % of GVA.

5.6.  Other energy intensive industries

These include the pulp and paper sector, the cement sector, the lime sector, and the glass
sector. Basic data on the EU energy intensive industries follows®:

5.6.1. Pulp and paper sector

e According to the latest structural data available, there were 19,377 firms employing
715,000 people in the sector in 2006.

e In 2006, "pulp manufacturing” represented 5% of added value and 2% of employment,
"paper manufacturing™ 39% and 29% and "articles of paper and paperboard" 56% and
69% respectively

e Apart from a slight fall in 2005, production in the "pulp, paper and paper products"”
sector increased steadily by more than 12% between 2002 and 2007. However, in 2008,
production was 2.5% lower than in 2007, and turnover in 2008 was almost the same as in
2007, marking a change in the trend from previous years. Employment fell by 15%
between 2000 and 2008.

e The EU is a net exporter of paper and paper articles, with a trade surplus of €11.5 billion
in 2008. It is a net importer of pulp, with a trade deficit of €3.5 billion in the same year.

e In 2007, the EU accounted for 21.3% of the world pulp production of 194.2 Mt. but
remains a net importer, mostly from the Americas. 80% of the pulp imported into the EU

2 sources: http://ec.europa.eu/enterprise/sectors/wood-paper-printing/index_en.htm
http://ec.europa.eu/enterprise/sectors/metals-minerals/non-metallic-mineral-products/index_en.htm
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comes from Brazil, the US, Canada and Chile. Pulp producers in the southern
hemisphere are playing an ever-increasing role, due to lower material and labour costs,
and this is leading to a situation in which the pulp and paper companies, including
European ones, are investing in these countries

e For paper, the EU was the world's largest producer in 2007, providing 26% of the global
total of 394 Mt. The main destinations for EU paper exports and paper articles are
Russia, the US and Switzerland, which account for 12%, 10% and 9.5% of total EU27
exports respectively. Imports from Asia are developing rapidly, and in 2008 China
became the third EU supplier for paper and paper articles, following Switzerland and the
US. Imports from China have risen by 76% since 2005

5.6.2. Cement sector

The majority of EU cement producers are operating on a global level, with the USA as a
major trading partner. Depending entirely on the demand of the building and civil
engineering requirements, the cement industry provides direct employment in local areas and
through a wide network of indirect jobs and activities related to the main manufacturing
process. Environmental concerns are of paramount importance for the sector, and innovation
includes the use of wastes as alternative raw materials and fuels.

e Output in the cement industry has been climbing steadily in recent years, up 23%
between 1998 and 2007. Total tonnage produced in EU 27 in 2006 amounted to just over
267.1 million tonnes, with a value of € 19 billion. This represented approximately half of
one per cent of total value added and a quarter of one per cent of numbers employed in
total manufacturing

o Employment has been decreasing steadily over recent years, and in 2006, it is estimated
that there were 56.500 direct jobs (EU 27)

e In 2007, 3% of production was exported outside the EU, whilst non-EU 27 imports
supplied 7% of consumption

e The main destination for EU 27 cement and clinker exports is traditionally the USA,
because of its unstable domestic demand. Imports, three-quarters of which are clinker,
come mainly from far eastern Asian countries, like China, Thailand, and the Philippines

e Where European cement producers have identified demand for cement in non-EU
countries, they have generally invested in manufacturing sites in those countries. As
such, EU companies now own almost 60% of US production capacity, and have
significant production facilities in the rest of the world

5.6.3. Lime sector

The EU lime industry is characterised by the existence of several big EU producers operating
on an international stage, giving them access to global best practice and technology, and
markets for a wide range of applications. Lime production technology and efficiency have
evolved over several thousand years, to the extent that they represent the best possible in
terms of environmental performance. Production of lime fell at the end of the 1980s as a
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result of changes in patterns of consumption, specifically the biggest consumer, the steel
industry. Production started to grow again in the mid-1990s with the growing use of
environmental applications, such as water, sludge, soil, acid gas, and disinfection treatments.
Apart from these two applications, lime is also used in construction and clay soil
stabilisation, chemicals, paper, food, feed, and healthcare, etc.

e In EU 27 in 2006, production was estimated at 28 million tonnes, roughly 12% of the
227 million tonnes produced worldwide. This was worth a value of some € 2.5 billions

e Numbers employed are estimated at 11.000

e Lime is a heavy product with a relatively low selling price, so transport costs dictate over
what distance it can normally be transported on a regular basis under viable conditions.
Only a very small percentage of total production is exported, and this is mainly to
neighbouring countries. Where the biggest producer has identified potential markets, it
has usually taken the decision to invest in production capacity in those markets

5.6.4. Glass sector

The glass industry is characterised by the existence of several large EU-based companies
competing on world markets, economies of scale, the quality of its products, its capacity for
technological innovation, and its skilled labour force. The European glass industry is made up
of a number of distinct sectors, manufacturing products for a wide range of uses. The sectors
are container glass which accounts for about 60% of output, flat glass (30%), and others.

e Total production in EU27 in 2007 is estimated to have reached 37.55 million tonnes, up
on the 36.43 million tonnes produced in 2006. This represented about 30% of total world
glass production. It was worth in the region of €39 billion (about €38.5 billion in 2006),
representing about 32% of the value of total world production

e Numbers employed in 2006 is estimated at just under 237.000

e 70% of all glass products are produced in just 5 member States: Germany, France, Italy,
Spain, and the UK

e About 80% of output is traded with other Member States. The figure for extra-EU trade
is much lower, and EU exports were double the tonnage of imports into the EU in 2003.
By 2007, this had changed to a situation whereby the EU (27) was a net importer, due
principally to an increase of imports from outside the EU. There are many countries
which the EU glass industry sees as having trading potential where there are tariff
barriers.

Non-metallic minerals and pulp and paper sectors

Yearly costs, total and per subsector, M €

Natural Oil . .
total Coal  Biomass gas products Additional most cost-effective Measures
Paper and  6A 0,01 0 0 0 0,01 Low sulphur fuel oil (0.6 %S)
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pulp
production,
combustion

Paper and
pulp
production,
other
combustion

Paper and
pulp mills

Cement
combustion

Cement
production

Glass
combustion

Glass
production

Lime
combustion

Lime
production

Other
combustion

Other

(gypsum,
PVC..))
production

6B

6C

6A

6B

6C

6A
6B
6C

6A

6B

6C

6A

6B

6C

6A

6B

6C

6A

6B

6C

6A

6B

6C

6A

6B

6C

6A

6B

6C

6A
6B

6C

8,81

0,3

6,17

1,09
7,01
174

0,24

1,04

15,88
0,33
40,84

235,16

2,33

0,18

1,36

2,96

1,29

1,08

1,04

573

0,04

1,85

0,19

0,07

0,32

0,7

0,30

0,11

0,11

0,43

0,08

2,26

12,43

5,44

4,55

Low sulphur fuel oil (0.6 %S); combustion modification on solid
fuels fired industrial boilers and furnaces

Low sulphur fuel oil (0.6 %S); combustion modification: on solid
fuels fired industrial boilers and furnaces and on oil and gas
industrial boilers and furnaces; high efficiency deduster; EP (1
field); wet FGD

Low sulphur coal (0.6 %S); Low sulphur fuel oil (0.6 %S); wet
FGD; EP (1 field); high efficiency deduster

Low sulphur coal (0.6 %S); low sulphur fuel oil (0.6 %S); wet
FGD; In-furnace control - limestone injection; high efficiency
deduster; EP (1 field); combustion modification on oil and gas and
on solid fuels fired industrial boilers and furnaces; selective
catalytic reduction on solid fuels fired industrial boilers and
furnaces

Low sulphur coal (0.6 %S); Low sulphur fuel oil (0.6 %S); high
efficiency deduster; EP; good housekeeping: industrial oil boilers;
wet FGD; in-furnace control - limestone injection; combustion
modification: on oil and gas and on solid fuels fired industrial
boilers and furnaces; selective catalytyc and non-catalytic reduction
on solid fuels fired industrial boilers and furnaces; selective
catalytic reduction on oil and gas industrial boilers and furnaces

Process emissions - stage 1 and 2 SO2 control
Process emissions - stage 1, 2 and 3 SO2 control
Process emissions - stage 1, 2 and 3 SO2 control

Low sulphur coal (0.6 %S); combustion modification on solid fuels
fired industrial boilers and furnaces

Low sulphur diesel oil - stage 2 (0.045 % S); wet FGD; in-furnace
control - limestone injection; High efficiency deduster; combustion
modification on: oil and gas and on solid fuels fired industrial
boilers and furnaces; selective catalytic and non-catalytic reduction
on solid fuels fired industrial boilers and furnaces

Process emissions - stage 2 SO2 control

Process emissions - stage 1 and 2 NOx control; high efficiency
deduster; process emissions - stage 1 and 2 SO2 control

Process emissions - stage 2 and 3 NOx control; high efficiency
deduster; process emissions - stage 1, 2 and 3 SO2 control

Low sulphur coal (0.6 %S); Combustion modification on solid fuels
fired industrial boilers and furnaces

Low sulphur diesel oil - stage 2 (0.045 % S); wet FGD; in-furnace
control - limestone injection; high efficiency deduster; combustion
modification on: oil and gas and on solid fuels fired industrial
boilers and furnaces; selective catalytic and non-catalytic reduction
on solid fuels fired industrial boilers and furnaces

High efficiency deduster; EP (1 field)

High efficiency deduster; process emissions - stage 1, 2 and 3 SO2
control

High efficiency deduster; process emissions - stage 1, 2 and 3 SO2
control

Low sulphur coal (0.6 %S); combustion modification on solid fuels
fired industrial boilers and furnaces

Low sulphur diesel oil - stage 2 (0.045 % S); wet FGD; in-furnace
control - limestone injection; High efficiency deduster; combustion
modification on: oil and gas and on solid fuels fired industrial
boilers and furnaces; selective catalytic and non-catalytic reduction
on solid fuels fired industrial boilers and furnaces

Process emissions - stage 1 and 2 SO2 control

Process emissions - stage 2 NOx control; process emissions - stage
1 and 2 SO2 control

Process emissions - stage 1, 2 and 3 NOx control; high efficiency
deduster; process emissions - stage 1, 2 and 3 SO2 control

Low sulphur coal (0.6 %S); Combustion modification on solid fuels
fired industrial boilers and furnaces

Low sulphur diesel oil - stage 2 (0.045 % S); wet FGD; in-furnace
control - limestone injection; High efficiency deduster; combustion
modification on: oil and gas and on solid fuels fired industrial
boilers and furnaces; selective catalytic and non-catalytic reduction
on solid fuels fired industrial boilers and furnaces

High efficiency deduster; EP (1 field)
High efficiency deduster; EP (1 field)

High efficiency deduster; EP (1 field); stripping and vent gas
treatment

FGD: Flue Gas Desulphurisation; EP: Electrostatic Precipitator

290




CODE NACE_R2/SIZE_EMP By size of company

Manufacture of pulp, 0-9 10-19 20 -49 | 50 -249 | 250+
C171 paper and paperboard Total employees employees | employees employees employees
Number of enterprises 1.228 200 209
Turnover 80.000 506,51 1.855,53 13.791,76 60.617,98
Gross Value Added 124,94 415,94 2.937,7 12.989,51
Turnover per company 9,28 290,04

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).

The annual costs of the set of measures in the pulp and paper industry identified as being the
most cost-effective under the policy scenarios analysed is the following:

In option 6A: 1 M €, equal to 0,002% of sectorial turnover and 0,009% of GVA

In option 6B: 9 M€, equal to 0,01% of sectorial turnover and 0,05% of GVA

In option 6C: 32 M€, equal to 0,04% of sectorial turnover and 0,2% of GVA

The percentages above are calculated without taking into account turnover and GVA of
companies with less than 10 employees.

The pulp manufacturing industry consists for the most part of large and very large firms,
often multi-nationals, which are frequently involved with paper operations. They are very
capital-intensive industries, as a new state-of-the-art pulp mill costs around €1 billion, or
even more if it is part of a paper mill. Paper mills for "commaodity grades” of paper, i.e. those
intended for further cutting into sheets or rolls or subsequent conversion into products, are
most often also large or very large and also quite capital-intensive, especially if there are
several paper machines on one site. Plants producing speciality grades may be smaller.
Conversely, most converting mills, i.e. those producing usable paper products, are SMEs.

None of the cases required additional effort bigger than 0.2% of the GVA.

The largest share of this expenditure is for the control of SO2 process emissions in paper and
pulp mills. Regarding paper and pulp production, the higher costs are in combustion of
biomass.

CODE NACE_R2/SIZE_EMP By size of company

Manufacture of

cement, lime and 0-9 10-19 20 -49 | 50 -249 | 250+
C235 plaster Total employees employees employees employees employees
Number of enterprises 103 102 118 80
Turnover 21.373 448 301 1.030 4.401 15.193
Gross Value Added 7.877 88,5 79 281 1.461 5.967
Turnover per company 2,92 10,10 37,30 189,92

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).
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The annual costs of the set of measures in the cement, lime and plaster industry identified as
being the most cost-effective under the policy scenarios analysed is the following:

e Inoption 6A: 8 M €, equal to 0,04% of sectorial turnover and 0,1% of GVA
¢ Inoption 6B: 63 M€, equal to 0,3% of sectorial turnover and 0,8% of GVA

e Inoption 6C: 313 M€, equal to 1,5% of sectorial turnover and 4% of GVA

Most of this expenditure belongs to the cement production industry for abatement measures
of NOx and SO2 emissions (in case A3 75% of the expenditure is on this sector).

- Cement production and trade

0,
:,\NAIZ)I CAIOLEOEE Cgment Portland ﬁ;zt:ar\ulic p/:oduction o
clinker cement cements TOTAL value
Exports value 189,2 383,6 715 644,3 5
Imports value 146,7 173,3 31,8 351,8 2
Production value 694,9 11.579,3 1.931,8 14.205,9

Source: Generated from Eurostat database (2010 values used).

The table above shows that cement imports represents only 2% of the total cement production
value; this indicates that the European cement sector has sufficient headroom to absorb
additional pollution control measures, even if option 6C may require the commitment of
substantial additional resources from this sector.
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CODE NACE_R2/SIZE_EMP By size of company

Manufacture of glass 0-9 10-19 20 -49 | 50 -249 | 250+
C231 and glass products Total employees employees employees employees employees
Number of enterprises 1.289 882 713 230
Turnover 1.502 2.962 11.115 26.839
Gross Value Added 667 1.000 3.499 9.339
Turnover per company 1,17 3,36 15,59 116,69

Source: Generated from Eurostat database query on turnover and number of enterprises (2010 values used).

The annual costs of the set of measures in the glass industry identified as being the most cost-
effective under the policy scenarios analysed is the following:

e Inoption 6A: 1,4 M €, equal to 0,003% of sectorial turnover and 0,01% of GVA
e Inoption 6B: 7,5 M€, equal to 0,02% of sectorial turnover and 0,05% of GVA

e Inoption 6C: 32 M€, equal to 0,08% of sectorial turnover and 0,2% of GVA

The majority of this expenditure is for the control of SO2 process emissions in glass
production. None of the cases required additional effort bigger than 0.2% of the GVA.

6. CONCLUSIONS

Potential impacts on competitiveness concentrate in sectors that -being more exposed to
international competition- will have more difficulty passing through additional costs to their
markets, such as refineries, chemicals, iron & steel and agriculture. .1t is likely that at least a
sub set of these users will have difficulty in passing costs through to their current markets. Of
these sectors, the most significantly affected would be agriculture and petroleum refining; in
all these cases, however, the additional resources that would be committed under the policy
options considered would be below or in the order of the 1% threshold of Gross Value
Added, indicating headroom to absorb the additional costs.

Considering the type of installations and abatement measures involved, impacts on SMEs are
considered significant for agricultural measures and for measures in medium-scale
combustion plants.

Possible mitigation could focus on actions targeted at the specific sectors most likely to face
international competition and measures for reducing impacts on SMEs. Applying
exemptions/derogations to those sectors/uses facing the greatest international competition
could be considered.

SMEs could be affected in the medium combustion plants (MCP) segment and in agriculture.
SME impacts related to MCP are taken in Annex 12. For agriculture, all farms below the 15
animal heads are assumed to be exempted from further ammonia control measures. This
threshold could be extended to poultry farms below 50 heads without significantly
compromising the environment. For cattle farms below 50 heads, the earmarking by the
Member States of appropriate resources under the rural development policy could provide the
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sector with adequate financing. For pig farms below 50 heads, both options (exemptions or
financing through the rural development policy) could be considered by the Member States.

ANNEX 10 CONTROLLING METHANE EMISSIONS

In 2005, agricultural activities (mainly livestock farming) emitted almost half of the methane
(CH4) emissions in the EU-28. Another one third of emissions originated from waste
treatment (from solid waste disposal and wastewater treatment), and 14% from fuel
extraction and distribution (i.e., coal mining and distribution of natural gas).

1. PROJECTED METHANE EMISSIONS ASSUMING NO CHANGE TO CURRENT POLICIES

Methane emissions in the EU are expected to decline by more than 20% in 2025 compared to
2005 due to existing policies. Over the last years, EU countries have implemented a number
of measures to reduce methane emissions in the future, which are summarised in table A10.1:

Table A10.1: recent measures to reduce methane emissions in the EU

Sector Member States  Technique applied
Agriculture Denmark Community-scale anaerobic digestion for manure applied to 3.2%
of dairy cows, 1.6% of other cattle, and 32% of pigs

Coal mining Several Gas recovery with flaring applied to between 28% and 63% of
countries emissions from mining
Gas distribution EU15 Replacement of 60% of grey cast iron networks and increased
networks leakage control
Gas transmission Estonia, Reduced leakage at compressor stations, applied to 20%
pipelines Lithuania
Gas and oil EU15 Flaring of emissions from oil and gas production and processing
production and
processing
Energy Several Wood burning in domestic sector -replacement and change of
combustion countries boilers to more energy and emission efficient boilers
Transport Several Fuel efficiency improvements
countries
Municipal solid Several Treatment through large-scale composting, recycling, incineration,
waste countries or landfill with gas recovery, complying with the Landfill Directive
Industrial EU28 Extended aerobic treatment of industrial wastewater from food-,
wastewater paper-, and organic chemical manufacturing industries
Domestic EU28 Extended collection and treatment of domestic wastewater partly
wastewater with gas recovery

294



Source: Lena Hoglund-Isaksson, Wilfried Winiwarter and Pallav Purohit (2013) Non-CO, greenhouse gas
emissions, mitigation potentials and costs in EU-28 from 2005 to 2050, Part I: GAINS model methodology, 30
September 2013, I1ASA, Laxenburg.

These measures are projected to deliver a decline of more than 20% of CH, emissions by
2020 compared to 1990 and 24% in 2030 compared to 2005 in the baseline (reference
projections including meeting renewable targets and the effort sharing decision).

Especially large reductions occur for waste treatment, where the progressing implementation
of current EU legislation on solid waste disposal and waste water management, particularly
in the new Member States, will lead to a sharp decline of CH, emissions in the coming years
of more than 50% in 2030

The second largest contributions to emission reductions will come from energy i.e. improved
gas distribution networks, for which losses will be cut by about 45% up to 2030 as well as the
reduced use and production of coal and gas. In contrast, emissions from the agricultural
sector are to decrease by some 2 % compared to 2005 (Table A10.2).

Table A10.2: Baseline emissions of CH4 by SNAP sector (kilotons)
2005 2025 2030

Power generation 246 149 136
Domestic sector 1185 659 556
Industrial combustion 123 81 69
Industrial processes 663 641 632
Fuel extraction 2043 1170 1033
Solvents 0 0 0
Road transport 129 15 12
Off-road transport 15 15 14
Waste treatment 6657 3759 3598
Agriculture 9447 9511 9453
Sum 20508 16001 15504
2. DIFFERENCES BETWEEN MEMBER STATES

There are large differences in the evolution of methane emission between Member States.
Many new Member States will reduce their CH, emissions by 30-47%, mainly as a result of
the implementation of EU waste management regulations and the on-going upgrades of gas
distribution networks. In contrast, emissions in most old Member States would decline less,
as much of the waste management legislation has already been implemented in the past. Also,
emissions from the agricultural sectors contribute a larger share to total emissions, and this
sector is not expected to dramatically reduce its emissions in the future. For instance, only
marginal changes are anticipated for, e.g, Belgium, Denmark and Ireland.

Table A10.3: Baseline emissions of CH4 by country (kilotons and change relative to 2005)

reference reference  ref % of 2005 ref % of 2005
2005 2025 2030 2025 2030
AUS 290 232 236 20% 20%
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BELG 336
BULG 370
CROA 146
CYPR 39
CZRE 495
DENM 268
ESTO 49
FINL 216
FRAN 2983
GERM 2647
GREE 483
HUNG 428
IREL 610
ITAL 1965
LATV 87
LITH 161
LUXE 22
MALT 10
NETH 827
POLA 1773
PORT 570
ROMA 1245
SKRE 215
SLOV 103
SPAI 1635
SWED 280
UNKI 2234
EU28 20508
Source: IIASA

3.

295 292
205 198
126 125
32 38
366 363
247 249
48 46
189 190
2453 2437
1821 1722
333 316
243 226
600 595
1432 1394
68 67
126 120
17 17

8 7
612 595
1617 1564
458 445
1033 1009
149 147
83 80
1395 1371
226 231
1587 1423
16001 15504

12%
45%
14%
18%
26%
8%

3%

12%
18%
31%
31%
43%
2%

27%
22%
22%
20%
26%
26%
9%

20%
17%
31%
20%
15%
19%
29%
22%

13%
46%
14%
3%

27%
7%

7%

12%
18%
35%
35%
47%
2%

29%
23%
25%
21%
32%
28%
12%
22%
19%
31%
23%
16%
18%
36%
24%

FURTHER REDUCTION POTENTIAL BEYOND THE BASELINE

Table A10.4 reports methane emissions by Member State in 2005, projected emissions in
2025 and 2030, and further emission reduction potential at zero cost for 2025 and 2030.

Table A10.4: CH4 emission by Member State (kilotons and change relative to 2005) in the
baseline and by taking further measures (at zero cost or all available)

ref % of  ref % of

AUS
BELG
BULG
CROA
CYPR
CZRE
DENM
ESTO
FINL
FRAN
GERM
GREE
HUNG
IREL

reference

2005 2025
290 232
336 295
370 205
146 126
39 32
495 366
268 247
49 48
216 189
2983 2453
2647 1821
483 333
428 243
610 600

at zero at zero
reference costs

2030
236
292
198
125

38
363
249

46
190

2437

1722
316
226
595

2025
231
250
185
105

28
349
206

40
184

2254

1723
308
209
565

costs
2030

231
249
174
100

32
343
205

38
184

2234
1610
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292
195
566

2005 2005

2025
20%
12%
45%
14%
18%
26%

8%
3%
12%
18%
31%
31%
43%
2%

2030
20%
13%
46%
14%

3%
27%
7%
7%
12%
18%
35%
35%
47%
2%

zerocost

2025
21%
25%
50%
28%
28%
30%
23%
18%
15%
24%
35%
36%
51%
7%

zerocost
2030
20%
26%
53%
31%
18%
31%
24%
23%
15%
25%
39%
40%
55%
7%
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ITAL 1965 1432 1394 1227 1173 27% 29% 38%
LATV 87 68 67 57 54 22% 23% 34%
LITH 161 126 120 103 94 22% 25% 36%
LUXE 22 17 17 16 16 20% 21% 25%
MALT 10 8 7 8 7 26% 32% 26%
NETH 827 612 595 557 555 26% 28% 33%
POLA 1773 1617 1564 1260 1174 9% 12% 29%
PORT 570 458 445 416 404 20% 22% 27%
ROMA 1245 1033 1009 940 918 17% 19% 25%
SKRE 215 149 147 137 127 31% 31% 36%
SLOV 103 83 80 77 74 20% 23% 25%
SPAI 1635 1395 1371 1189 1078 15% 16% 27%
SWED 280 226 231 225 229 19% 18% 20%
UNKI 2234 1587 1423 1476 1315 29% 36% 34%
EU28 20487 16001 15504 14324 13672 22% 24% 30%

The baseline would cut methane emissions 221 in 2025 compared to 2005 and 24% in 2030.
with a very broad variability for individual Member States, ranging from a 45% reduction in
Bulgaria to a 2% reduction in lIreland. These changes not only result from changes in
livestock but also from changes in the energy pattern such as changes in the production of gas
and oil. Beyond the baseline reduction, a further 8% reduction could be delivered at zero cost
with measures that are either cost neutral or pay for themselves through energy recovery,
bringing the 2025 emissions to 30% below the 2005 level, with reductions between 7% and
51% at Member State level. In 2030 emission reductions at EU level could be 33% compared
to 2005 based on a conservative assumption of using only currently available technologies.
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ANNEX 11  DETAILED ANALYSIS OF SPECIFIC OBJECTIVES RELATED TO THE
NECD

This Annex refers to the impacts of the policy options directly related to possible
changes to the NEC D other than the costs and benefits related to the impact
reduction options which have been described in Chapter 6 of this impact
assessment.

1. OBJECTIVES
Chapter 4 outlined objectives where specific action under the NECD is relevant:

e Facilitate action on residual local compliance problems;
e Promote enhanced policy co-ordination at Member State and regional/local level;

e Incorporate Gothenburg Protocol obligations into EU legislation and ratify the
protocol;

e Proportionately tap the pollution reduction potential of contributing sectors;
e Address background pollution; and,
e Improve the information base for assessing policy implementation and effectiveness.

In addition, options for simplification and clarification are explored in the spirit of
smarter regulation.

2. POLICY OPTIONS

In order to address the specific objectives outlined above, the following thematic
areas (TAs) and issues and options were identified:

TAL - Establish and implement NEC D national programmes for improved air
quality governance

Option 1: Maintain the existing requirements for programmes and simply update
the dates for the new reduction commitments for 2020 and 2025/30.

Option 2: National programmes light — as for Option 1, but in addition requiring
that coherence with other relevant plans and programmes be ensured, in particular
the air quality plans required under the AAQD 2008/50/EC and climate and energy
policy/programmes.

Option 3: Comprehensive coherent national air pollution control programmes

— as for Option 2 but in addition requiring that benefits for air quality be
maximised, that the programmes be developed and reported in a harmonised way,
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that the effectiveness of programmes be reviewed regularly, and that corrective
action be taken where needed to meet the commitment.

TA2 - Establish and report emission inventories and projections for relevant
pollutants

Option 1: Strict minimum to monitor achievements of all proposed reduction
commitments related to any (new) pollutant for which a reduction commitment
would be established, emission inventories and projections would have to be
established and reported.

Option 2: Coherence with the Convention on Long-Range Transboundary Air
Pollution (CLRTAP) requirements, including the establishment and reporting to the
Commission and the EEA of all emission/projection data under the CLRTAP
protocols and decisions of the CLRTAP Executive Body, and in accordance with the
EMEP reporting plan (except POPs which are covered by EU POPs regulation®).

TAS3 — Establish environment monitoring and indicators
Option 1: No change of legislation, i.e. no obligation to monitor air pollution effects.

Option 2: Ecosystem monitoring representative of sensitive ecosystem types in the
respective Member State, coordinated with the effects oriented monitoring
programmes of the LRTAP Convention.

Option 3: Targeted ecosystem monitoring, focusing on Natura 2000 ' protected
areas for which EU legislation requires Member States to maintain a good
conservation status.

Option 4: Comprehensive monitoring of air pollution health and ecosystem effects.
Effects on ecosystems would be monitored both for protected areas and other
ecosystems, while air pollution health monitoring would be required through
collection of national health statistics.

TA4 - Simplify and streamline reporting legislation
Option 1: No change of legislation
Option 2: "Easy" simplification and harmonisation, by streamlining with the

requirement under the PRTR Regulation® and the Monitoring Mechanism
Regulation (MMR)®, as well as reporting under the IED.

Option 3: Comprehensive streamlining, including the establishment of a fully
harmonised EU system for reporting of emissions of “classical™ air pollutants and
greenhouse gases.

% EU POPs Regulation (EC) No 850/2004 of the European Parliament and of the Council of 29 April
2004 on persistent organic pollutants and amending Directive 79/117/EEC

%1 92/43/EEC Habitats Directive

¥ Regulation (EC) No 166/2006

33 Regulation (EU) of the European Parliament and of the Council of 21 May 2013

on a mechanism for monitoring and reporting greenhouse gas emissions and for reporting other

information at national and Union level relevant to climate change and repealing Decision No

280/2004/EC
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TAS — Establish EU action on short-lived climate pollutants (SLCP)
Option 1: No change of legislation

Option 2: Coherence with CLRTAP: focus on taking action from sources with
significant emissions of black carbon when implementing the PM2.5 ceiling.

Option 3: Comprehensive SLCF policy action on black carbon, and tropospheric
ozone.

3. IMPACT ANALYSIS

Methodology

The analysis follows the guidelines for impact assessments*. General considerations
on the likely environmental, social and economic impacts, in particular
administrative burden, are included. In addition the obstacles for compliance (in
implementing the obligation) and opportunities for better regulation, in particular
simplification have been analysed to the extent possible.

Environmental impacts

In addition to implementing the cost-effective reduction commitments to achieve the

objectives of the TSAP 2013 the options are qualitatively analysed with respect to

environmental performance. Those are related to, inter alia:

e ensuring the availability of better quality and more complete data and information
(data quality/completeness);

¢ enabling better compliance with domestic and international targets, commitments
and requirements (compliance with domestic and/or international commitments);

e enabling future policy actions on air quality and short-lived climate pollutants
(future policy development/implementation).

Compliance aspects and opportunities for better regulation

A qualitative analysis is provided of the degree of difficulty Member States would
face in complying with a given option®. To the extent applicable the policy options
are also qualitatively assessed for coherence with the better regulation objective®’,
which aims to simplify and streamline legislation.

Economic impacts

Economic impacts of obligations for the MS, SMEs and industry are assessed only
for measures that are additional to already existing EU legislation and international
law. (Thus the economic impacts of obligations already existing under the CLRTAP
and its protocols, for instance, are not assessed.)®

The administrative burden on Member States is quantified on the basis of the EU
"Standard Cost Model" for those cases where the costs have been deemed to be
significant. For most options it has not been possible to distinguish the costs for

36
37

¥ http://ec.europa.eu/governance/impact/index_en.htm
> Ratings: + or —is used to denote positive or negative impacts respectively, = signifies no impact, +/-

low impact, ++/--, medium (significant) impact.
Ratings in terms of likeliness: low (LL), medium (ML) and high (HL).
Ratings in the range from negative, no influence and positive (--, 0, ++).
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implementing a substantive obligation such as installing and running new ecosystem
monitoring stations from the costs of providing the resulting information to the
Commission. In those instances the sum of the two is given and termed
"administrative burden".

Social impacts

Most options assessed in this annex will have minor social impacts, if any, and so
these are not specifically addressed. The main (positive) social impact of the options
is better public information on air quality issues.

Impacts on employment, industry and SMEs

The impacts of the pollution reduction options on employment, industry and SMEs
are given in Chapter 6 and Annex 9. There are only negligible additional impacts
and (substantive and administrative) costs on those sectors as a result of the options
analysed in this annex, since the information needs from the sectors (such as activity
data and information related to abatement technologies) are already covered by EU
legislation, in particular under the PRTR Regulation and the MMR.

Administrative burden calculation

The EU Standard Cost Model was used to assess the costs on public authorities in
the Member States. The costs were estimated for the preferred option and when
possible also for the other options covered in this annex. Both recurring (annual) and
one-off (initial) costs were assessed.

The costing model was developed in two steps. In a first step 4 Member State
experts were contacted providing their estimates on labour time necessary to
implement the relevant options with identified significant administrative cost. This
input was generalised into a costing model for the EU28. The details on the
calculations of additional costs are given in the appendix to this annex.

4. SPECIFIC IMPACTS OF THE POLICY OPTIONS

TAL - Establish and implement NEC D national programmes for air quality
governance
The following impacts were assessed for each option:

Environmental impacts

The extent to which the option rectifies the current lack of coordination between
different administrative levels in developing and implementing national
programmes, improves identification of cost-effective measures at the national and
local level, and so improves compliance prospects (or at least reduces total policy
costs due to efficient combinations of measures).

Compliance and better regulation
The extent to which Member States would face an additional burden to transpose the
legal requirement involved (for instance for Option 1, MS have already transposed

the national programmes obligations and so compliance would not be an issue).
Also, the extent to which better regulation opportunities are facilitated (in terms of
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streamlining administration and better coordinating efforts to reach the air quality
objectives).

Economic impacts
There are no direct costs for industry and SMESs. The costs are entirely
administrative on the public administration and the Commission and EEA. The

administrative burden effort required of the MS to implement the option in practice
has been quantified for the options (see appendix).

Comparison of options

The table below summarises the performance of the options in relation to the
impacts assessed. Overall, Option 3 fully resolves the problems identified in the ex-
post evaluations of the NEC Directive and in this 1A.
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Summary for TA 1 — National programmes

TALl- Environ- Com- Economic Better Admin burden
National mental pliance impacts regulation
programmes impacts
Option 1 - = LL 0 Initial cost
Only update € 4.8 million
the dates Annual cost
€ 0.17 million

Option 2 - = ML 0 ++ Initial cost
National € 4.8 million
programmes Annual cost
light € 0.17 million
Option 3 - ++ ML ++ ++ Initial cost
Comprehens Lower € 5.2 million
ive national cost than Annual cost
programmes cost- € 0.18 million

optimum

technical

measures

It should be noted that the current LIFE+ programme may contribute to covering the
costs related to MSs needs to develop national assessment tools for air quality
assessment and management as part of their programme development.

TA2 Establish and report emission inventories and projections for relevant
pollutants

Option 1: Strict minimum to monitor achievements of all proposed reduction
commitments for pollutants. That is, for any new pollutant for which a reduction
commitment would be provided, emission inventories and projections would have to
be established and reported.

Environmental impacts

This is a necessary minimum to document compliance with the related reduction
objectives.

Compliance and better regulation

Member States have already transposed the legal requirement in order to fulfil their
obligations under CLRTAP and so compliance should not be an issue. Opportunities
for better regulation are likely to be negligible.

Economic impacts
None (already required under international obligations (CLRTAP)).
Administrative burden

No change of administrative burden has been identified for the MS. The
Commission and the EEA may have slightly decreased administrative burden due to
harmonised reporting of emissions and projections for these substances, which
facilitates EU reporting to the CLRTAP.
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In summary

Overall this option partly resolves the problems identified in the ex-post evaluations
of the NEC Directive and in this IA.

Option 2: Coherence with CLRTAP requirements, including the establishment and
reporting to the Commission and the EEA of all emission/projection data under the
CLRTAP protocols and decisions of the CLRTAP Executive Body, and in
accordance with the EMEP reporting plan (except POPs which are covered by EU
POPs regulation).

Environmental impacts

The requirement of producing the emission inventories and projections defined in
EMEP reporting plan are covered under the CLRTAP to which the MS are Parties.
The environmental impacts of this option are nevertheless likely to be significant
since it provides complete information to EU citizens on emissions and projections
for all classical air pollutants, including short-lived climate pollutants.

Compliance and better regulation

Member States have already transposed the legal requirement in order to fulfil their
obligations under CLRTAP and so compliance should not be an issue. Opportunities
for better regulation are likely to be significant particularly in the long term through
better EU internal coordination between the MS and EU institutions (Commission
and EEA).

Economic impacts
None (already required under international obligations).
Administrative burden

No change of administrative burden has been identified for the MS. The
Commission and the EEA will gain in effectiveness due to harmonised MS reporting
of emissions and projections for air pollutants, which facilitates EU reporting to the
CLRTAP.

In summary
Overall this option fully resolves the problems identified in this IA.

Summary for TA 2 — Emission inventories/projections

TA2 - Environment Compliance Economic Better

Emission al Impacts impacts regulation
inventories/
projections

Option 1 Strict + LL 0 0
minimum

Option 2 ++ LL + 0
Coherence

with CLRTAP

TA3 - Establish environment monitoring and indicators
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Option 1: No change of legislation, i.e. no obligation to monitor air pollution
effects.

Environmental impacts

The emission reduction commitments are designed to reduce environmental impacts,
and without data on the state of the environment, ex post assessment of the real
impacts of the policy will remain extremely difficult. This will also substantially
hamper future policy development.

Compliance and better regulation

Not applicable for compliance. Many opportunities for better regulation may be lost
due to poor coordination between MS undertaking voluntary activities under the
CLRTAP.

Economic impacts
None.

Administrative burden
Not applicable.

In summary

Overall this option does not address the problems and objectives identified in this
1A,

Option 2: Ecosystem monitoring in sensitive ecosystems coordinated with the
effects-oriented programmes of the LRTAP Convention.

Environmental impacts

Impact monitoring in protected ecosystems will allow assessment of the
effectiveness of air policy and create synergy with the objectives and programmes
under the LRTAP Convention. The option will substantially increase the knowledge
base approach of the that Convention and help future EU policy development
addressing transboundary air pollution and ecosystem effects.

Compliance and better regulation

Compliance obstacles are likely to be low. Most Member States have partly or fully
implemented such monitoring programmes as part of their commitment under the
LRTAP Convention.

Economic impacts

The economic impacts are on the public administration and assessed as
administrative burden.

Administrative burden

The administrative cost includes the complementary setting up and operation of the
monitoring compared to already existing monitoring of ecosystems, and the
provision of the required information to the Commission and other bodies. The total
cost for the monitoring in ecosystems is small although significant and detailed in
annex A.

305



Option 3: Targeted ecosystem monitoring, focusing on Natura 2000% protected
areas for which EU legislation requires Member States to maintain a good
conservation status.

Environmental impacts

Impact monitoring in protected ecosystems will allow assessment of the
effectiveness of air policy and of the progress towards the protection of Natura 2000
sites (including ex post evaluation of overall policy effectiveness). The latter will
substantially help future policy development in both AQ and nature and habitats
protection.

Compliance and better regulation

Compliance obstacles are likely to be low. Opportunities for better regulation occur
for better coordination in MS when defining and implementing management plans
for the Natura 2000 areas in areas where air pollution is significantly influencing
ecosystems by acidification and eutrophication.

Economic impacts

The economic impacts are on the public administration and assessed as
administrative burden.

Administrative burden

The administrative cost includes the setting up and operation of the monitoring
(similar to a substantive cost) and the provision of the required information to the
Commission and other bodies. The total cost for the monitoring in ecosystems is
significant and detailed in annex A.

In summary

Overall this option provides the minimum respond to the problems and objectives
pursued in this 1A.

Option 4: Comprehensive monitoring of air pollution health and ecosystem
effects. Effects on ecosystems would be monitored both for protected areas and
other ecosystems, while air pollution health monitoring would be required through
collection of national health statistics.

Environmental impacts

Full information would be made available on the effectiveness of air pollution policy
in reducing ecosystem and health impacts, and on progress towards national and EU
objectives. Future policy development/implementation would greatly improve and
allow also ex-post evaluation of the air quality impacts on human health and the
environment.

Compliance and better regulation

Compliance obstacles are likely to be high since the collection of health data is
mainly national policy (subsidiarity) and related to health expenditures.

3 92/43/EEC Habitats Directive
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Opportunities for better regulation may be large for MS when defining and
implementing management plans for public health and the environment.

Economic impacts

The economic impacts are on the public administration and assessed as
administrative burden.

Administrative burden

The administrative cost includes the setting up and operation a comprehensive health
and environment monitoring is likely to be significantly higher than Option 2,
particularly for public health monitoring. The total cost for the monitoring in
ecosystems is significant and higher than the Option 2 and detailed in annex A.

In summary

Overall this option provides a comprehensive response to the problems and
objectives pursued in in this 1A. However, this option is likely to pose significant
challenges to implement and with high costs.

Summary for TA 3 — Environment monitoring

TA3 - Environ- Com- Economic Better Admin burden
environment mental pliance impacts regulation
monitoring impacts
Option 1 - No -- n.a. 0 -- n.a.
change
Option 2 - ++ LL ) + Initial cost €15
Ecosystem million. Annual cost €
monitoring 2.4 million
coordinated with
LRTAP
Convention
Option 3 - ++ LL ) ++ Initial cost €4.5
Targeted Natura million Annual cost €
2000 ecosystem 7.5 million
monitoring
Option 4 - ++ HL (--) ++ Initial cost €4.5
Comprehensive million Annual cost €
monitoring 7.5 million

Health monitoring

excluded

TA4 — Simplify and streamline reporting legislation
Option 1: No change of legislation
In summary

No distinctive environmental, compliance, economic or administrative implications,
but overall this option does not pursue the objective for better regulation.
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Option 2: "Easy" simplification and harmonisation, by streamlining with the
requirement under the PRTR and MMD, as well as reporting under the IED.
Ensuring coherence in MSs reporting under different pieces of EU legislation.

Environmental impacts

Streamlining of reporting instruments has positive and significant environmental
impacts particularly in providing internally coherent data for national authorities, EU
citizens and the EU as a whole.

Future policy development/implementation would greatly improve and also allow
effective ex-post evaluation of air related policy (classical air pollutants and
greenhouse gases).

Compliance and better regulation

Compliance obstacles are likely to be low. Opportunities for better regulation occur
related to better coordination in MS. However at the EU institution level
(Commission and EEA) the opportunities for better regulation will be limited.

Economic impacts
No economic impacts have been identified.
Administrative burden

The administrative cost for the public administration is likely to be insignificant. The
administrative cost for the EU institutions will remain at the same level as today.

In summary

Overall this option provides the minimum response to the problems and objectives
pursued in this 1A,

Option 3: Comprehensive streamlining, including the establishment of a fully
harmonised EU system for reporting of emissions of “classical™ air pollutants and
greenhouse gases.

Environmental impacts

A full harmonisation of reporting at the level of MS and EU will have great positive
environmental benefits for national health and environmental authorities, EU
citizens and the EU as a whole.

Future policy development/implementation would greatly improve and also allow
comprehensive ex-post evaluation of the air quality policy.

Compliance and better regulation

Compliance obstacles are likely to be medium since the full harmonisation will
require significant effort in MS and in the EU. Opportunities for better regulation
may be large for MS and the EU.

Economic impacts
No economic impacts have been identified.
Administrative burden
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The administrative cost for the public administration is likely to be small in the long
term but significant in its initial phase for some MS. The administrative cost for the
EU institutions (like the EEA) may be reduced.

In summary

Overall this option provides a comprehensive response to the problems and
objectives pursued in in this IA. However, this option is likely to pose some
challenges to implement at this stage due to costs and efforts required.

Summary for TA 4 — Simplify and streamline

TA4 - Simplify Environmental Compliance Economic Better
and streamline Impacts impacts regulation
reporting

Option 1 No = 0 n.a. n.a.
change

Option 2 "Easy" + LL 0 +
streamlining

Option 3 ++ ML = ++
Comprehensive

TAS — Establish EU action on short-lived climate pollutants (SLCPs)
Option 1: No change of legislation

Overall this option does not address the problems objectives identified in the IA,
namely to advance policy on short lived climate forcers.

Option 2: Coherence with CLRTAP and specifically the 2012 amendment of the
CLRTAP Gothenburg Protocol.

Environmental impacts

The environmental impacts are likely to be significant and positive since MS will
also have to take appropriate measures to reduce black carbon emissions, being
harmful for human health and climate in the short term.

Future policy development/implementation will gain significantly from increased
experience in applying measures not covered by EU legislation so far.

Compliance and better regulation

Compliance obstacles are unlikely (requirement under international obligations).
Opportunities for better regulation are likely to exist but small for MS and the EU.

Economic impacts
Economic impacts are likely to be small if any.
Administrative burden

The administrative cost exists but is small since increased monitoring of black
carbon emissions will be required. A detailed assessment is given in annex A.

In summary

Overall this option offers opportunities for MS at low or no cost, largely maintaining the
subsidiarity in the precise choice of measure.
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Option 3: Comprehensive SLCF policy action on black carbon, and tropospheric
ozone.

Environmental impacts

The environmental impacts are likely to be significant and positive since MS will
also have to take appropriate measures to reduce black carbon and methane
emissions (an ozone precursor), being harmful for human health and climate in the
short term.

Future policy development/implementation will gain significantly from increased
experience in applying measures not covered by EU legislation so far and will allow
the EU to promote international action on short-lived climate forcers.

Compliance and better regulation

Compliance obstacles are likely to be moderate since comprehensive action will
demand resources and efforts in MS and EU institutions. Opportunities for better
regulation are likely to be significant but for MS and the EU in better coordination
of policy on air pollution and climate change.

Economic impacts
Economic impacts are likely to be significant but small (and not assessed here).
Administrative burden

The administrative cost is small since increased monitoring of black carbon
emissions will be required. A detailed assessment is given in annex A.

In summary

Overall this option offers opportunities for MS at low cost, largely maintaining the
subsidiarity in the precise choice of measure.

Summary for TA 5 — Action on SLCF

TA5 - Environ- Com- Economic Better Admin
EU action mental pliance impacts regulation burden
on SLCF impacts

Option 1 - = n.a. 0 0 n.a.
No

change

Option 2 + LL 0 0 Initial
— Action cost
on black €0.20
carbon million
Option 3 - ++ ML (not + Initial
Compreh assessed) cost
ensive €0.20
action million

5. OPTION COMPARISON

The comparison of options for each of the identified topic areas is based on
qualitative criteria related to the effectiveness, the efficiency and coherence in
achieving the specific objectives defined in section 4.3. The ratings applied are no
effect (0), low (L), medium (M) and high (H).
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Table on comparison of options

Effectiveness Efficiency Coherence

TAl - Option 1 L L 0
National Option 2 M M M
programmes Option 3 H H M
TA2 - .
Emission Option 1 L L L
inventories/ :
projections Option2 H M H
TA3 - Option 1 0 0 0
environment Option 2 M H M
monitoring Option 3 M M H

Option 4 H M H
TA4 - Option 1 0 0 0
Simplify and Option 2 M M M
streamline Option 3 H M H
reporting
TA5-EU Option 1 0 0 0
action on Option 2 M M M
SLCF Option 3 H M H

6. PREFERRED OPTION FOR REVISING THE NEC D

The preferred option combines the aspects of effectiveness, efficiency and coherence
with those of issues on overall cost, compliance, subsidiarity and balance between
costs and benefits.

Table on preferred options

Preferred option Estimated cost
(administrative burden)
TAL - National Option 3: Comprehensive Initial cost:€ 5.2 million
programmes coherent national air Annual cost: €0.18

pollution control
programmes —requiring that
benefits for air quality be

maximised ...
TA2 - Emission Option 2: Coherence with Insignificant
inventories/ projections CLRTAP requirements ...

TA3 — environment Option 2: Ecosystem Initial cost: € 1.5 million
monitoring monitoring coordinated Annual cost: € 2.4 million
with LRTAP Convention
TA4 — Simplify and Option 2: "Easy" Insignificant

streamline reporting simplification and

harmonisation, Ensuring
coherence in MSs reporting

TA5 — EU action on SLCF Option 2: Coherence with Initial cost: € 0.20 million
CLRTAP and specifically
the 2012 amendment of the
CLRTAP Gothenburg
Protocol.
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7. MONITORING AND EVALUATION

The preferred options relate to changes in MS obligations with regard to the
establishment and reporting of

¢ national air pollution control programmes;

e coherent emission inventories and projection for air pollutants;

e and ecosystem effects monitoring in protected areas;

The Commission supported by the EEA, will continue to annually collate the
received data and information. This information will be discussed with the MS to
systematically review and improve the effectiveness of the policy.

In addition, the CLRTAP regularly undertakes in-depth reviews of emission
inventories and projections provided by the EU and its MS on which the EU will
build any further efforts of improvements of the relevant legislation and practices.
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STANDARD COST MODEL FOR ASSESSMENT OF ADMINISTRATIVE
BURDEN

APPENDIX 11.1

The overall costs incurred on Member States public administrations, SMEs, industry
and others related to the choices of options may be defined as substantive costs and
administrative costs. The substantive costs for the options related to the choice of
pollution reduction options are given in Chapter 6. This appendix summarises the
additional costs for the options detailed in Appendix 11.2. Most of the options have
no significant costs. Some of the analysed options are in reality a mix of substantive
costs and administrative costs, such as the implementation of ecosystem monitoring.

No additional administrative burden has been identified for SMEs and industry. The
entire additional cost for the preferred combined option will be on public
administration.

The MS labour costs are based on 2010 statistics from EUROSTAT as the average
cost for the (ISCO) categories 2 and 3%.

Options related to national programmes — TA1

The estimated amount of administrative burden to prepare and implement national
programmes varies between MSs depending on the MS size, the level of internal
work of the administration as compared to outsourced work and the level of
emission reductions aimed in the programmes. Based on interviews with experts
from Member States (IE, BE, NL and DE) a simplified costing model was develop
that sets the number of workdays to develop and adopt the national programme
depending on country size (small MS below 10 million inhabitants, medium MS 10
to 30 million inhabitants, and large MS with more than 30 million inhabitants) as
well as the national labour cost rates. The estimates for work days are upper
estimates for MSs and may in several cases be significant below the tabled levels.

Table A11.1: Number of days for the preparation of initial
national air pollution control programme

High degree
MS size/ of No
outsource outsourcing outsourcing
Small MS 1000 800
Medium MS 1200 1100
Large MS 1400 1300

Table A11.2: Number of days per year for the maintenance of
national air pollution control programme

% EUROSTAT.

313




High degree
MS of No
size/outsource outsourcing outsourcing
Small MS 200 100
Medium MS 250 200
Large MS 300 250

To the extent known, the degree of outsourcing of work in the specific MS was
accounted for- if not directly available such information (on high degree of outsourcing)
was taken from the 1A for the Monitoring Mechanism Regulation®’. The administrative
costs for complying with the requirement to consult with the public or neighbouring MSs
were assessed to be insignificant in comparison to the efforts required to map measures
and assess their effectiveness and costs. The preferred option for TA 1 Option 3 assumes
a revision of the plans on average every 5 years. The estimated costs refer to the initial
costs and average annual costs thereafter. Based in the interviews with MS the
administrative costs for Option 1 and 2 were estimated to be only some 10 per cent less
than for Option 3.

Options related to ecosystem monitoring - TA3

Member States cost for the monitoring of ecosystem effects are based on information
from voluntary activities under the CLRTAP (see also consultant report "NEC CBA
Report 3"*'). As some of the monitoring under the CLRTAP (in particular dry deposition
of nitrogen to ecosystems) can be very costly this impact assessment focuses on a core
set of parameters for assessing air pollution ecosystem damage. The preferred option is
to focus on obtaining information of air pollution effects on sensitive ecosystems in the
respective Member State coordinated with effects-oriented ecosystems monitoring under
the LRTAP Convention. Forests, grasslands and fresh water ecosystems are vulnerable
and sensitive to air pollution. The number of ecosystems types defined under the Natura
2000 framework (categories 3, 6 and 9) has been used as a proxy of the number
representative ecosystems types by Member State.

Each Member State would have to complement current effects-based ecosystem
monitoring compared to current programmes under the LRTAP Convention and maintain
at least one site per defined habitat type in these categories (table A11.3). Again the
national labour costs were used to assess the costs for setting up, maintaining, analysing
samples and reporting data.

Table A11.3: Number of habitat categories defined by Member States in categories 3
"Fresh water habitats" 6. " Natural and semi natural grassland formations'" and 9
"Forests' that serve as a proxy for sensitive ecosystems

No of habits No of habits No of habits in
Member State in category 3, Member State in category Member State
category 3, 6 and 9
6and 9 3,6and 9

40 SEC (2011) 1407 final
“ AEA, 2008
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Austria 44 Germany 42 Poland 39
Belgium 26 Greece 44 Portugal 42
Bulgaria 49 Hungary 30 Romania 51
Croatia 42 Ireland 18 Slovakia 42
Cyprus 19 Italy 65 Slovenia 32
Czech Republic 38 Latvia 26 Spain 53
Denmark 21 Lithuania 27 Sweden 39
Estonia 25 Luxembourg 19 U. K. 28
Finland 32 Malta 9

France 59 Netherlands 22

As all Member States are parties to the LRTAP Convention they also participate in
the effects-oriented monitoring programmes. It is therefore assumed that half of the
sensitive ecosystem types are covered by on-going activities and that only
complementing the current network with new sites entails administrative costs. The
required working days per new site were taken from NEC CBA Report 3 and
defined for the setting up of the site, annual sampling and reporting. The costs for
chemical and physical analysis of samples were taken from the same report and
adjusted for by the national labour costs (using the U.K. estimates to normalise) as
outlined above.

Table A11.4: Cost for individual samples for the assessment of ecosystem damage*’ as
assessed for the U.K, see Appendix 11.3

Parameter Frequency per year Cost per sample/ Average annual cost
parameter

ANC 1 360 360

BS 0,25 360 90

Al, AI(KCI) 0,25 300 75

NOS3 leach 1 216 216

CIN 0,25 576 144

N/P, N/K 0,25 1200 300

Arginine in

foliage 0,5 300 150

Growth 1 1200 1200
2535

Options related to action on short lived climate forcers —TAS

Member States comprehensively report emissions and projections under CLRTAP
for all main classical air pollutants. The 2012 amendment to the Gothenburg
Protocol includes an obligation to establish and report emissions and projections of
black carbon but that amendment is not yet in force. EMEP is currently revising the

4 Taken from NEC CBA Report 3, (AEA, 2008)

315


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:N%200;Code:N;Nr:0&comp=N%7C0%7C

guidelines and the guidebook for emission inventories and projections and planned
to be part of CLRTAP reporting obligations from 2014 onwards. This impact
assessment considers the obligation related to black carbon as additional. It should
be noted that the substantive cost related to the TAS Option 2 refers to give priority
to emission reduction measures which also significantly reduce black carbon is
covered in the achievement of the overall reduction objectives for PM2.5 and thus
part of the cost estimates in section xx.

Other significant administrative costs for MSs' administrations related to TAS5
Option 2 occur only the first year for the updating and validation of the national
inventory/projection system. The following years the additional costs to maintain
and report are insignificant. It is assumed that the update and validation the first year
corresponds to 40 days of work.
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APPENDIX 11.2  ADMINISTRATIVE COSTS BY MEMBER STATE OF PREFERRED

OPTIONS (€)
National program Ecosystem monitoring BC inventories
Member State initial cost, € annual cost, € initial cost, € annual cost, € initial cost, €
Austria 222085 5552 109932 166683 11104
Belgium 394518 16438 76931 116646 13151
Bulgaria 22320 558 12304 18656 1116
Croatia 55040 1376 26006 39432 2752
Cyprus 165799 4145 35439 53735 8290
Czech Republic 93942 3416 29208 44286 3416
Denmark 267896 6697 63290 95964 13395
Estonia 50927 1273 14323 21717 2546
Finland 204219 5105 73519 111472 10211
France 380044 16288 144145 218559 10858
Germany 379406 14593 110320 167271 11674
Greece 191100 6949 68796 104311 6949
Hungary 47155 1179 15915 24131 2358
Ireland 287148 11486 46518 70532 11486
Italy 338020 13001 152109 230633 10401
Latvia 35857 896 10488 15903 1793
Lithuania 35232 881 10702 16226 1762
Luxembourg 300853 7521 64307 97505 15043
Malta 92708 2318 9387 14232 4635
Netherlands 256846 10274 50856 77109 10274
Poland 112595 4331 30401 46095 3464
Portugal 163571 5948 56209 85226 5948
Romania 47873 1741 19976 30289 1741
Slovakia 57533 1438 27184 41218 2877
Slovenia 105522 2638 37988 57599 5276
Spain 273002 11700 93016 141034 7800
Sweden 276734 11069 97134 147278 11069
UK 362428 15533 65237 98915 10355
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APPENDIX 11.3 MONITORING OF EFFECTS OF POLLUTANTS IN THE ENVIRONMENT

A. Geographical coverage of ecosystem monitoring sites

Member States should ensure that their network of monitoring sites covers at least a
representative selection of all 'natural habitat types of Community interest' as listed under points
"3. Freshwater habitats”, 6. ’Natural and semi-natural grassland formations” and "9. Forests"

of Annex | to Directive 92/43/EEC.

B. Key indicators, monitoring requirements and methodologies to use at monitoring
sites in freshwater ecosystems.

Mandatory Related effect Minimum Existing monitoring
Indicators frequency networks
(unit)

acid neutralizing

Biological damage,

stock or invertebrates.

Sampling from

ICP Waters, national

capacity: including sensitive yearly (in networks, data provided for

ANC receptors (micro- and autumn turnover) | ICP Modelling and Mapping

(neq/L) macrophytes and to monthly to calculate critical loads.
diatoms); loss of fish (streams),

C. Key indicators, monitoring requirements and methodologies to use at monitoring
sites in terrestrial ecosystems.

Mandatory Related effect Minimum Existing monitoring
indicators frequency networks
(unit)
soil base Loss of soil nutrients Every 4 years, ICP Forests, ICP
saturation: (nutrient imbalances, Integrated Monitoring,
BS growth reduction, national networks, data
(per cent) susceptibility to other provided for ICP
stress factors) Modelling and Mapping
to calculate critical
loads.
Soil acidity Soil CEC, soil acidity, Every 4 year ICP Integrated
Exchangeable Al, nutrient availability Monitoring
Al](c] (mg/g)
soil nitrate Nitrogen saturation, Every year ICP Forests, ICP
leaching nutrient imbalances, Integrated Monitoring,
NOj jeach changes in vegetation national networks, data
(neq/L/year) structure, loss of provided for ICP
biodiversity Modelling and Mapping
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carbon-nitrogen
ratio
C/N (g/g)

Nitrogen saturation,
nutrient imbalances,
changes in vegetation
structure, loss of
biodiversity, links to
climate change.

Every 4 years

to calculate critical
loads.

Nutrient balance
in foliage:

(N/P, N/K, N/Mg)
(g/®)

Nitrogen saturation,
nutrient imbalances,
changes in vegetation
structure, loss of
biodiversity

Every 4 years,

ICP Forests, ICP
Integrated Monitoring,
national networks, data
provided for ICP
Modelling and Mapping
to calculate critical
loads.

Arginin in foliage:

Soil nitrogen status

Every 2 years

ICP Integrated

(umol/g) Monitoring
Caused by ozone: Reduced biomass, Every year, ICP Vegetation,
Growth/yield reduced yield quantity ICP Forests,
reduction and and quality, reduced Hourly input national networks.

leaf/foliar damage
(per cent)
Exceedance of
flux-based critical
levels

(mmol m™
projected leaf
area)

photosynthesis
capacity, links to
global change.

parameters during
growing season
(ozone
concentration,
climate, soil water)

|CP manuals (except ICP Modelling and Mapping) provide information on site selection criteria, and additional indicators to
make a proper assessment of ecosystem status
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ANNEX 12 DETAILED ANALYSIS FOR MEDIUM COMBUSTION PLANTS (MCP)

1. RATIONALE FOR ACTION

The policy options described in Chapter 6 of this Impact Assessment entail the adoption
of pollution control measures at the level of each Member State selected on the basis of
highest cost-effectiveness. The resulting combination of measures includes further
emission controls in the MCP sector. Annex 8 provides details on the estimated
emission reductions and associated emission control costs for the MCP sector under the
central case policy option 6C* described in Chapter 6.6.2 of the Impact Assessment.
These emission reductions are estimated at 79 kiloton sulphur dioxide (SO,), 108
kiloton nitrogen oxides (NOx), and 13 kiloton PM2,5 (PM), for total additional
emission control costs of 220 M€/year.

This Annex sets out the deeper impact analysis of options to deliver emission reductions
from MCP through an EU-wide legislative instrument. Introductory sections below also
provide more details on the characteristics of the sector, already existing measures at
Member State and international level and the data sets used.

2. CHARACTERISTICS OF THE SECTOR
2.1. Definition of MCP for the purpose of this assessment

The combustion of fuels (gas, liquid, and solid fuels, including biomass) is one of the
main sources of emissions of NOx and, in case of solid and liquid fuels, particulate
matter PM and SO2. Combustion plants are operated with a wide range of capacities,
depending on their application. The “large” combustion plants (i.e. those having a rated
thermal input of 50 MW or more) are mainly used for electricity generation, district
heating and industrial applications. These plants are covered by several pieces of EU
environmental law and their pollutant emissions are controlled via permit conditions
based on the application of BAT and cannot exceed the EU-wide limits set for dust,
NOx and SO2 in the Industrial Emissions Directive 2010/75/EU (IED) and its
predecessors, Directive 2008/1/EC on Integrated Pollution Prevention and Control
(IPPC) and Directive 2001/80/EC on Large Combustion Plants (LCP).

At the other end of the capacity spectrum are the “small” combustion plants, with a
capacity of less than 1 MW, which are predominantly used for domestic or residential
heating. Some of these plants are covered by the Ecodesign Directive 2009/125/EC.
The implementing rules adopted in this context, while initially focusing primarly on
energy efficiency, will also include product standards limiting emissions of air
pollutants (NOx, PM, carbon monoxide (CO), etc depending on the type of plant and
fuel used) in view of the outstanding air quality challenges described in Chapter 3 and
Annex 4. This work is currently ongoing.

The combustion plants considered in this Annex (as in Chapter 7) are those falling
between the two categories described above. These "medium™ combustion plants with a
rated thermal input between 1 and 50 MW are used for a wide variety of applications,
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including electricity generation, domestic/residential heating and cooling, providing
heat/steam for industrial processes, etc. Therefore, MCP should be considered not as a
single sector but as a cross-sectoral activity relevant for the industrial,
tertiary/commercial and residential/domestic sectors alike. Furthermore, a number of
different technologies are concerned including boilers, heaters, engines and turbines.
The focus of this assessment is on hot water and steam boilers, industrial process
heaters, combined heat and power (CHP) plants, gas, dual fuel and diesel engines and
gas turbines, in order to provide a basis for defining consistent regulatory approaches.
However, it does not cover industrial dryers, process kilns and furnaces in which there
is direct contact between the combustion waste gases and the materials processed or
produced (such as cement clinker, lime, ceramics or asphalt kilns, wood dryers, glass
furnaces, non-ferrous metals furnaces, coke ovens, etc.), chemical reactors, and waste
incineration or co-incineration plants. That is because these relate to different
technologies some of which are being considered for regulation separately (e.g.
furnaces).

It is furthermore noted that emissions of air pollutants from MCP are not yet regulated
at an EU level except where these plants are part of an installation covered by the IED
either as a "directly associated activity” to an IED activity operated within the
installation (e.g. combustion plants providing heat or steam to an industrial process
listed in Annex | of IED) or where the plant is part of a wider combustion activity on
site with a total rated thermal input of 50 MW or more (in line with the aggregation rule
set out in the chapeau to Annex | of the IED).

2.2, Development of an EU-wide dataset

As part of recent studies, data on combustion plants smaller than 50 MW was gathered
directly from the Member States. This included data on numbers, capacities, fuel
consumption and emissions from the plants, as well as information on relevant national
legislation (where applicable), combustion techniques used, abatement measures
typically applied, and the degree to which the combustion plants may already be
regulated under the IED.

From these Member State data and through extrapolation based on a number of
assumptions, an EU wide dataset concerning MCP was developed with which possible
control options were assessed. Based also on the above mentioned characteristics of the
sector, the dataset was separated into three capacity classes of 1-5 MW, 5-20 MW and
20-50 MW rated thermal input, each covering a comparable share of the fuel used and
emissions from the MCP segment. However, the number of plants within each of the
three classes is very different (see Table Al12.1). While there are more than 100,000
combustion plants between 1 and 5 MW, the group between 5 and 20 MW counts
23,000 plants, while there are only about 5,000 plants between 20 and 50 MW). Also,
the combustion technologies, dominant fuel types and application of certain technical
measures to abate emissions may differ between these categories. By considering the
three classes separately, the impacts of the various options could be considered in more
detail, in particular where they might depend on the number of plants affected or on the
technical applicability of certain measures.

Data was also collected on the combustion technology used. However, very limited
information could be found on this, and there was significant variation for the Member
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States that have provided an indication of the split. Due to this limitation the
technology types have been categorised into two groups: "boilers” and "turbines and
engines”. For Member States where no indication of the distribution between these two
categories has been identified, the split has been assumed to be 80% boilers and 20%
turbines and engines for each of the three size categories, which is based on the average
of the available data.

2.3. Reference situation in 2010

The reference dataset mentioned above has been compiled from sources dating from
2008 to 2012, and has therefore been taken to offer a good basis for establishing a
detailed reference case for 2010 to underpin the present assessment.

Table A12.1 provides an overview of the reference situation (2010) of MCP operated in
the EU-27 (number of plants, capacity, fuels used, emissions of SO2, NOx, and PM*).

It shows that the dominant fuel used in MCP is natural gas with 67% of the total fuel
use (64% for 1-5 MW, 73% for 5-20 MW and 60% for 20-50 MW). Solid (biomass,
coal) and liquid fuels each have a share of about 12%. In some countries the main fuel
used differs significantly from the overall EU average (AMEC 2013b). It also shows
that, whilst the three capacity classes are comparable in terms of total rated thermal
input (40% for plants 1-5 MW, 34% for plants 5-20 MW and 26% for plants 20-50
MW), the 1-5 MW group outnumbers the other ones in terms of plant numbers (80%).

Table A12.1: Medium size combustion plants in EU-27 — reference situation 2010

Total
Rated thermal input: 1-5S MW 5-20 MW 20-50 MW 1-50 MW
Number of plants 113809 23868 5309 142986
Total rated thermal
input (GW) 274 232 177
Annual fuel
consumption (PJ/year): 1971 2325 1410 5705
Biomass 163 160 182 505
Other solid fuel 49 46 74 169
Liquid fuel 213 290 206 709
Natural gas 1268 1704 844 3816
Other gaseous fuel 277 125 104 506
SO, emissions (kt/year) 103 130 68 301
NO, emissions (kt/year) 210 227 117 554
PM emissions (kt/year) 17 20 16 53

The three classes are also quite comparable in terms of emissions for the three pollutants
considered. The 5-20 MW segment has the highest emissions (38-43% depending on the
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matter of any size). The relationship between PM and PM2.5 is complex and depends on the fuel
used, the combustion technology and the abatement measures applied. For the existing stock of MCP
a rough estimate is that the ratio between PM2.5 and PM is within the 30%-80% range. For the

analysis presented in Chapter 7 of the Impact Assessment a factor of 50% is considered.




pollutant), closely followed by the 1-5 MW (32-38%) and the 20-50 MW (21-30%)
segments. This reflects the fuel use split across capacity classes and the fact that the
larger plants are more often and/or more strictly regulated at Member State level.

This is illustrated further in Figures A12.1 and A12.2.

Figure A12.1: Number of MCP and capacity (2010)
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Table A12.2 provides a more detailed overview per Member State of the number of MCP
and their total rated thermal input, split over the three size classes and Table A12.3
provides a similar overview of the 2010 emissions of SO,, NOx and PM.

324



Table A12.2: Number of plants and capacity per Member State (2010)

Number of plants

Total capacity (MWth)

Size category [ 1-5MW  5-20MW 20-50 MW | 1-5 MW 5-20 MW  20-50 MW
AT 2.516 441 110 5.979 5.193 3.471
BE 2.926 904 147 6.668 8.687 4.739
BG 1.670 434 73 3.968 4.136 2.305
Y 172 36 3 370 260 114
& 4.068 748 175 8.492 7.166 5.247
DE 35.500 3.480 767 84.354 33.170 26.227
DK 6.020 1.564 263 14.303 14.910 8.674
EE 537 174 29 1.203 1.794 1.025
EL 254 66 11 604 629 366
ES 5.811 1.510 254 13.807 14.392 8.373
Fi 136 140 133 550 2.100 6.430
FR 13.399 2.951 1.600 31.839 28.124 52.744
HU 1.967 511 86 4.675 4.873 3.822
IE 1.397 363 61 3.319 3.460 2.013
IT 6.268 1.629 274 14.894 15.526 9.300
LT 889 231 39 2.112 2.202 1.281
LU 137 36 6 326 340 198
Lv 641 144 28 1.926 1.898 1.157
MT 72 9 - 157 62 -
NL 6.995 2.250 110 21.000 23.000 3.700
PL 5.628 1.462 246 13.372 13.939 8.238
PT 778 202 34 1.848 1.927 1.176
RO 790 370 102 1.595 2.722 3.090
SE 916 784 198 2.749 9.405 6.913
S| 2.018 168 18 4.864 1.783 501
SK 1.986 581 91 4.223 5.114 2.695
UK 10.317 2.681 451 24.516 25.555 13.300
Total 113.809 23.868 5.309 273.714 232.367 177.099
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Table A12.3: Emissions (ktonnes/year) per Member State (2010)

Emissions 2010 (kt/year)
1-5 MW 5-20 MW 20-50 MW TOTAL 1-50 MW

S02 NOXx PM S02 NOXx PM S02 NOXx PM 502 NOXx PM
AT 2.1 1.8 0.1 0.1 1.5 0.0 0.1 2.5 0.1 2.3 59 0.2
BE 5.1 153 1.4 6.6 19.9 1.9 3.6 10.9 1.0 15.4 46.1 4.3
BG 3.3 4.1 0.5 5.4 6.7 0.7 1.6 2.4 0.3 10.3 13.2 1.6
cY 0.6 0.1 0.6 0.4 0.1 0.3 0.5 2.0 0.0 15 2.2 0.9
cz 1.8 1.9 0.3 1.2 2.0 0.3 4.1 2.2 0.2 7.1 6.1 0.9
DE 26.0 76.0 2.5 10.2 29.9 1.0 8.1 23.6 0.8 44.3 129.5 4.3
DK 11.5 8.5 15 19.1 11.3 2.0 4.5 8.8 1.2 35.1 286 4.6
EE 4.4 0.6 11 0.6 0.8 1.0 4.0 0.5 1.4 9.1 1.8 3.5
EL 0.5 0.6 0.1 0.8 1.0 0.1 0.2 0.4 0.1 15 2.0 0.2
ES 7.5 12.1 1.0 12.5 20.1 13 15 4.1 0.4 21.5 36.3 2.6
FI 0.6 1.7 0.2 1.8 1.9 0.3 3.7 4.4 0.3 6.0 8.0 0.9
FR 9.8 19.2 2.0 8.7 17.0 1.8 8.0 10.3 2.5 265 46.5 6.2
HU 1.6 2.9 0.1 2.6 4.7 0.1 2.1 2.7 0.3 6.4 10.3 0.5
IE 5.3 4.3 0.7 8.8 7.1 0.9 2.1 2.2 0.6 16.2 13.7 2.2
T 9.4 12.9 0.8 15.6 21.5 0.9 3.7 9.1 0.7 28.7 43.6 2.5
LT 2.2 2.2 0.3 3.7 3.7 0.3 0.9 1.3 0.2 6.8 7.3 0.8
LU 0.0 0.2 0.0 0.0 0.4 0.0 0.0 0.2 0.0 0.0 0.8 0.0
LV 0.9 1.7 15 1.3 2.6 1.8 0.5 1.5 0.5 2.7 58 3.7
MT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
NL 0.0 8.6 0.0 0.0 11.7 0.0 0.0 1.6 0.0 0.0 21.9 0.0
PL 0.8 9.4 0.3 13.0 18.7 2.0 11.0 5.4 4.0 24.8 33.4 6.2
PT 1.7 2.4 0.5 2.9 3.9 0.8 1.0 2.6 0.4 5.5 89 1.7
RO 0.7 1.4 0.1 2.0 3.8 0.3 15 3.7 03 4.2 8.8 0.7
SE 0.2 1.8 0.3 2.2 5.6 0.5 0.7 3.5 0.2 3.1 10.9 1.1
sl 0.1 1.4 0.1 0.2 0.2 0.1 0.1 0.5 0.0 0.4 2.1 0.3
sk 0.1 0.7 0.2 0.2 1.1 0.1 0.2 1.2 0.1 0.6 3.0 0.4
UK 7.0 18.7 1.0 9.4 30.1 1.6 4.0 9.0 0.6 20.4 57.8 3.1

EU-27 103.3 210.5 17.2 129.6 227.3 20.0 67.6 116.7 16.2 300.5 554.5

53.4

Table A12.4 provides an overview of EU-27 emissions in 2010 split per fuel type. For
this assessment, five different fuel types have been assumed (the same ones that have to
be reported on by Member States under the LCP Directive 2001/80/EC and the IED).
The category “other solid fuel” covers coal and lignite, while “gaseous fuel other than
natural gas” mainly concerns biogas, which is predominantly used in Germany. It
shows that different fuel groups are associated with the largest share of emissions of the
three pollutants concerned: SO, emissions are mainly related to the use of liquid fuels
(some 62%), NOx emissions are strongly associated with natural gas firing and PM
emissions are highest from biomass firing, in particular for the smaller combustion
plants (up to 20 MW).
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Table A12.4: Emissions per fuel type for EU-27 (2010) (ktonnes per year)

Emissions 2010 (kt/year) per fuel type
BIOMASS| OTHER | LIQUID | NATURAL| GASEOUS| TOTAL
SoLID FUEL GAS FUEL
. FUEL OTHER
THAN
NATURAL
GAS
Capacity class S0O2
1-5 MW 13.8 16.8 64.5 - 8.1 103.3
5-20 MW 8.7 26.1 91.2 - 3.5 129.6
20-50 MW 10.4 21.7 30.4 - 5.1 67.6
TOTAL 1-50 MW 33.0 64.7| 186.1 - 16.7 300.5
NOXx
1-5 MW 22.6 11.7 21.5 134.4 20.1 210.5
5-20 MW 17.4 7.5 30.1 163.7 8.7 227.3
20-50 MW 14.7 9.1 13.6 72.8 6.6 116.7
TOTAL 1-50 MW 54.7 28.3 65.2 370.9 35.4 554.5
PM
1-5 MW 7.7 2.3 7.2 - - 17.2
5-20 MW 8.3 4.0 7.8 - - 20.0
20-50 MW 4.4 5.5 6.2 - - 16.2
TOTAL 1-50 MW 20.4 11.8 21.2 - - 53.4

2.4. Overview of current regulation

2.4.1. EU legislation

Currently, there is no EU legislation specifically addressing air emissions of polluting
substances from combustion plants between 1 and 50 MW except for the cases set out
below.

As mentioned, combustion units with a rated thermal input less than 50 MW may
already be regulated under Directive 2010/75/EU on industrial emissions (IED) as part
of installations where the combustion is a directly associated activity with a technical
connection to the IED activity as well as where the total on-site combustion capacity is
exceeding 50 MW. In those cases, the installation has to be operated in accordance with
a permit issued by the competent authorities in the Member States, which contains
conditions including emission limit values or equivalent provisions for the key
polluting substances that are emitted, as well as monitoring requirements. These
conditions have to be based on the application of the best available techniques (BAT).
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Data was collected from Member States to identify the share of MCP that are part of
IED installations. Although it is apparent that this may be the case for a greater
proportion of 20-50 MW combustion plants compared to plants below 20 MW, the
available information was not sufficiently robust to allow a quantitative estimate of the
proportions per Member State.

A rough estimate is that 5% of plants in the 1-5 MW class, 10% of plants in the 5-20
MW class and 40% of plants in the 20-50 MW class are part of IED installations and,
therefore, subject to the obligation to be covered by a BAT-based permit.

Council Directive 1999/32/EC of 26 April 1999 relating to a reduction in the sulphur
content of certain liquid fuels** requires Member States to ensure that heavy fuel oils
are not used within their territory if their sulphur content exceeds 1% by mass. Until 31
December 2015, heavy fuel oils having a higher sulphur content may be used under
certain conditions in combustion plants which do not fall under Directive 2001/80/EC
(Large Combustion Plant Directive) when their monthly average SO, emissions do not
exceed 1 700 mg/Nm3 (3% reference oxygen content)*>. As from 1 January 2016, the
same exemption applies under the abovementioned conditions for heavy fuel oils
burned in combustion plants which do not fall within the scope of Chapter 111 of IED.
In practice this means that SO, emissions from liquid fuel fired medium size
combustion plants shall not be higher than 1 700 mg/Nm3. This Directive also sets a
limit of 0,1% by mass for the sulphur content of gas oil.

2.4.2. Gothenburg Protocol

The Protocol to abate acidification, eutrophication and ground-level ozone (Gothenburg
Protocol) was adopted in 1999 by the Parties to the Convention on Long-Range
Transboundary Air Pollution (CLRTAP).*® It entered into force in 2005 and sets
emission ceilings for 2010 for four air pollutants: sulphur, nitrogen oxides, volatile
organic compounds and ammonia. It also sets emission limit values for the key source
categories (stationary, mobile and products). The Gothenburg Protocol was amended in
2012 to include national emission reduction commitments to be achieved in 2020 and
beyond (See also Chapter 3 and Annex 4). Several of the annexes containing emission
limit values to be adhered to by Parties were revised with updated sets of emission limit
values and emission ceilings for fine particulate matter were added. The source-related
annexes mostly cover combustion plants over 50 MW, but for some categories the
threshold is lower than 50 MW. Annexes which are relevant to MCP can be
summarised as follows:

e Annex IV: limit for sulphur content of gas oil: <0.1% by January 2008 (transposed
in EU legislation via Directive 1999/32/EC, see above);

e Annex V (NOx): limit values for new stationary engines (gas engines and dual fuel
engines greater than 1MW and diesel engines greater than 5SMW) : limits vary
between 95 and 225 mg/Nm? (15% O,) depending on the engine type and fuel

44 0JL 121, 11.5.1999, p. 13, as last amended by Directive 2012/33/EU of the European Parliament and of the
Council of 21 November 2012 (OJ L 327, 27.11.2012, p.1)

1700 mg/Nm? represents the maximum emission level that would result from firing heavy fuel oil containing
1% sulphur (unabated emissions).

http://www.unece.org/env/Irtap/multi_h1.html

5
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used; exemptions may be granted for plants running less than 500 hours per year or
plants used in particular local conditions;

e Annex X (dust*): non-binding emission levels for solid and liquid fuel fired
boilers and process heaters between 1 and 50 MW: these levels vary between 20
and 50 mg/Nm? depending on the size and plant age (at various reference oxygen
contents, depending on the fuel type).

Compliance with the emission limit values is not the only compliance option for Parties.
Alternatively ‘different emission reduction strategies that achieve equivalent overall
emission levels for all source categories together’ may be applied. The Protocol
nevertheless requires that, ‘Each Party should apply best available techniques (...) to
each stationary source covered by [the] annexes[...] , and, as it considers appropriate,
measures to control black carbon as a component of particulate matter[...]. .

2.4.3. Member States’ national legislation

Several Member States have already taken action to reduce air pollution from MCPs in
view of meeting present air quality standards and emission ceilings. From earlier
information gathering it was clear that the emission limits applied nationally (or
regionally) differed significantly across Member States. Some Member States have
recently revised their legislation thereby establishing more stringent limit values for
MCP.

Table Al12.5 summarises the most recently information gathered on Member States’
national legislation regulating combustion plants below 50 MW. It shows that at least 15
Member States are regulating all or part of the MCP, through a permit, emission limit
values and/or monitoring requirements. In addition, some Member States set permit
conditions for these plants on a case-by-case basis.*®

4 dust” is a term used in Annex X, Part A of the Gothenburg Protocol (as amended in 2012) in the context of

particular matter emissions, with the following explanation given: "In this section only, “dust” (...) means the
mass of particles, of any shape, structure or density, dispersed in the gas phase at the sampling point conditions
which may be collected by filtration under specified conditions after representative sampling of the gas to be
analysed, and which remain upstream of the filter and on the filter after drying under specified conditions."
Hence, the term is equivalent with the term “PM” used elsewhere in this Annex.
% No information was obtained for Bulgaria, Croatia, Denmark, Greece, Hungary, Italy, Latvia, Lithuania,
Luxembourg and Malta.
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Table A12.5: Overview of national legislation regulating combustion plants below

50 MW
MS Legislation Permitting Emission Monito
limits ring
obligat
ions
AT BGBI.1I Nr. 312/2011 concerning furnaces which are not No v v
steam boilers
BGBI Nr.19/1989 idf. BGBL. Il Nr. 153/2011 concerning
steam boilers and gas turbines <50 MW.
BE/ FL VLAREM Il (Order of the Flemish Government of 1 June v v v
1995 concerning General and Sectoral provisions relating
to Environmental Safety).
BE /WA Unknown reference Unknown v v
CcYy The Control of Atmospheric Pollution (Non Licensable No v v
Installations) Regulation of 2004 (P.I. 170/2004)» as
amended in 2008 by Regulations of 2008 (P.1. 198/2008)
cz Government Ordinance No. 146/2007 Coll. In wording No v v
No. 476/2009 Coll. (ELVs)
Decree No. 205/2009 Coll. In wording No. 17/2010 Coll.
(Monitoring)
EE Valisdhu kaitse seadus, Vastu voetud 05.05.2004 4 v’ (permit v
RT 12004, 43, 298 (ambient air protection act) specific) (permit
specific
)
FI Environmental Protection Act v v Unkno
Government Decree on environmental protection wn
requirements for energy production installations with a
total fuel capacity < 50 MW
FR Inspection des Installations Classées v v v
(Permitting — separate regimes for 2-20MW and 20-
50MW)
NOR: ATEP9760321A Version consolidée du 15/12/2008
(ELVs 2-20MW)
ELVs for >20MW (various regulations, depending on age
of plant)
DE (Verordnung Uber kleine und mittlere Feuerungsanlagen - v v v
1. BImSchV (ELVs)
Technical Instructions on Air Quality Control — TA Luft
(24 July 2002) (Monitoring)
IE Air Pollution Act 1987 (IPPC related activities) Only for IPPC related activities
NL BEES-B (Existing installations <SOMW,) v v (general v
BEMS (New installations and existing installations from binding
2017 on) rules)
PL Environmental Protection Law (Permits) Not required v v
Emission standards regulation (ELVs for 1-50MWy,)
Rozporzfidzenie Ministra Arodowiska (Monitoring)
PT Decree-Law 78/2004% v v v
Ordinance 675/2009%°
RO Ministerial Order no 1798/2007 for the approval of the v v v
procedure of issuing the environmental permit
ELVs in accordance with Ministerial Order no. 462/1993
— Technical conditions regarding air protection, Annex 2
SK References unknown v v v

49 http://dre.pt/pdf1s/2004/04/080A00/21362149.pdf
% http://dre.pt/pdf1sdip/2009/06/11900/0410804111.pdf
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MS Legislation Permitting Emission Monito
limits ring
obligat
ions
Sl UREDBO o emisiji snovi v zrak iz malih in srednjih v v v
kurilnih naprav
SE Permit conditions for plants are set on a case-by-case Unknown Case-by-
basis. case basis
ES ELVs are set by Autonomous Communities. X X
General binding rules do not exist.
UK Environmental Permitting, England and Wales (2010) — v (>20MW) v
Part B Regulations apply to boilers 20-50MW4, (>20MW) (>20M
3. POLICY OPTIONS

Based on the needs defined as part of the central impact and emission reduction case in
chapter 6 and the developed insights of the MCP sector as well as stakeholder inputs
(also reported in in the main impact assessment), a set of policy options have been
identified. These have been defined in terms of the emission levels hat would be set and
the regulatory procedures that would be followed.

3.1.

Options determining the emission levels

Five policy options have been considered that differ in environmental emission level for
reducing the emissions of SO,, NOx and PM from MCPs:

Emission level option 1: no EU action

This default option assumes continuation of current policy measures at Member
State level and no further measures for controlling emissions of SO,, NOx or PM
from MCP in the EU. It serves as a reference to calculate the impacts of the other
policy options.

Emission level option 7A: “most stringent MS”

Under option 7A, EU wide emission limit values for SO,, NOx and PM are set for
all MCP (both new and existing) at the level of the most stringent legislation which
is currently applicable in Member States for existing plants (for each of the fuel
types and size classes considered).

Emission level option 7B: “LCP”

Option 7B is the application of the EU wide ELVs for all MCP (both new and
existing) which are set out in the IED for existing combustion plants with a rated
thermal input between 50 and 100 MW (Part 1 of Annex V of the IED).

Emission level option 7C: “primary NOx”

A variation of the option 7B, affecting only NOx, such that the only abatement
measures required to be taken up for NOx would be combustion modifications
(primary measures) and no secondary (end-of-pipe) measures. For SO, and PM the
emission levels under this option are the same as for option B.

Emission level option 7D: “Gothenburg”

Option 7D is a variant of option 7C, whereby EU wide ELVs for NOx, SO2 and PM
are differentiated for new and existing plants. It has been designed following
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analysis of previous options and to consider possible additional lower cost options
(see section 3.3.5 on mitigation measures). It takes into account (i) that a longer
application deadline could be set for existing plants than new plants (e.g. ELVs enter
into force in 2022 for existing plants instead of 2018 when it would apply for new
plants); (ii) that MCPs operating a limited amount of hours (less than 300
hours/year) are exempted from complying with the ELVs for all the pollutants to
avoid excessive costs for minimal benefit, (iii) that secondary abatement measures
for NOx will be cheaper to implement in new built plants as compared to retrofitting
existing stock (see section 3.1.2); (iv) the need to align ELVs with those set out in
the amended Gothenburg Protocol.

Emission level option 7E: “SULES”

Option 7E is a variation of option 7D, where the ELVs for new plants have been set
according to the existing or future applicable ELVs for most stringent Member
States.

A summary of the emission values corresponding to the above described assumptions
and used for assessing the impacts of the different options is given in Appendix 12.1.

3.2

Regulatory options

Apart from the emission level options set out in section 2.1, which determine the
environmental outcome, four different regulatory options have been considered and
assessed. They vary mainly in terms of the administrative approach (and cost) through
which MCP would be regulated, in particular whether or not a permit would be required.

Regulatory option R1: "integrated permit"

Under this option derived from the IPPC permitting regime, the operators of the
combustion plants would be required to obtain an integrated permit issued by
competent authorities in the Member States for operating the plant. This permit
would cover all relevant environmental impacts of the plant’s operation. In addition
to the EU-wide emission limit values for emissions of SO2, NOx and PM to air the
permit may also, where relevant, set conditions concerning emissions to water and
soil, as well as for energy use and waste generation. The public would have a right to
participate in the decision-making process and this is also taken into account for the
assessment.

Regulatory option R2: "air emissions permit"

Under this option, the operators of the combustion plants would be required to
obtain a permit issued by competent authorities in the Member States, which would
cover only emissions to air coming from the plant’s operation. In addition to the EU-
wide emission limit values for SO2, NOx and PM, the permit would also set the
associated requirements for monitoring and reporting.

Regulatory option R3: "registration"

Under this option, combustion plant operators would have to notify operation of the
MCP (and the key administrative and technical information) for registration by the
competent authorities in the Member States. The authorities would keep a register of
the notified plants. The plants would be subject to the EU-wide emission limit values
and monitoring requirements for SO2, NOx and PM.
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e Regulatory option R4: "general binding rules"

Under this option, MCP operators would not be obliged to obtain a permit, nor to
notify competent authorities. Plants would be subject to the EU-wide emission limit
values for SO2, NOx and PM to air and associated monitoring requirements.

The requirement under options R1 and R2 for each plant to have a permit would allow
the consideration of the need for stricter conditions in order to ensure compliance with
local air quality standards. In contrast with option R4 option R3 would allow mapping
emissions of medium size plant and therefore improve knowledge and emission
inventories, which would not be possible with option R4.

4. IMPACT ANALYSIS
4.1. Methodology, assumptions and uncertainties
4.1.1. Main methodology

The environmental, economic and social impacts of the options described in the previous
section have been assessed on the basis of both quantitative and qualitative analysis.
Impacts under emission level options 7A-7E were compared to those under option 1 (no
EU action). For the administrative costs, the impacts of the regulatory approaches R1 to
R4 were considered.

Emission  reductions  (reflecting environmental benefits), compliance costs
(implementation of emission abatement measures), emission monitoring costs and
administrative costs were calculated through a bottom-up modelling, using the database
referred to in section 1.2 and described in more detail in the following sections.

The assessment of the abatement measures uptake, annualised compliance costs and
emission reductions has been performed separately for the three capacity classes (1-5, 5-
20 and 20-50 MW) to reflect differences in emission levels and abatement measures
applied. The emissions and costs have been estimated on the basis of the information
gathered for the reference year 2010, projecting forward to 2025 and 2030. These 2025
and 2030 forecasts have been estimated by scaling the 2010 results by Member State,
using fuel type specific growth factors, which were developed using PRIMES 2012 data
on fuel consumption. The total fuel consumed across all of the sectors of interest for
MCP has been calculated for each Member State by fuel type. The growth factor is
calculated as the difference between the fuel consumption in the projection year (2025 or
2030) and the reference year (2010). The factor can be negative as the fuel consumption
projections incorporate projected improvements in efficiency and turn-over of plants.
Fuel consumption by MCP has been assumed to change in direct proportion to changes
in fuel consumption for the relevant sectors as a whole within the Member State.

Impacts for options 7A, 7B and 7C were calculated for both the years 2025 and 2030°". It
is however generally noted that the trends for both years are very similar, with emissions
and costs either the same or just a few per cent lower in 2030 as compared to 2025.

> The analysis had been conducted under the assumption that all plants operated will comply with the EU wide ELVs set

under the options at the time of the projection year (either 2025 or 2030)
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These differences are primarily related to changes in activity®® as the ELVs are not
differentiated for new and existing plants, For options 7D and 7E impacts have been
calculated for 2025 only but some differences are expected for 2030 as some of the
ELVs for new plants are tighter than those for existing plants (and there will be a greater
proportion of new plants in 2030 compared to 2025). Differences between 2025 and
2030 for option 7D are expected to be relatively minor as differences in costs will be
mostly due to new engines and turbines - in 2030 they would represent about 3.4% of the
total plants. The difference is expected to be much more pronounced for option 7E where
variations between the ELVs applied for new and existing plants are large.

To avoid over complexity and to ease the comparison of options, only the results for
2025 will be presented and discussed, the full set of results obtained (for both the years
2025 and 2030) are reported in Appendices 12.2 and 12.3.

The bottom-up approach used for calculating the potential emission reductions and
associated costs for MCP relies on an installation dataset (number of plants, fuels used,
emissions, legislation in place) built up from Member State data and subsequently gap-
filled, on literature data and expert judgement for applicable control measures and
associated compliance costs. Inevitably, this involves a number of uncertainties and
limitations, in particular concerning the input data and the modelling applied.

4.1.2.  Uncertainties with respect to input data

The principal points to note concerning the installation dataset are the following:

o Greater uncertainty is associated with the data for smaller capacity classes due to
their reliance on a greater proportion of extrapolation;

e Estimates for some of the larger Member States could have a disproportionate effect
on the overall EU figures;

e Very limited information has been provided on sectoral breakdown and technology
split and so for many Member States an average split had to be applied;

e Certain similar abatement techniques were combined into one group (e.g. different
types of combustion modification).

4.1.3. Modelling assumptions

The approach for projecting emission reductions and costs was based on the current
estimated plant stock (numbers, capacity, emissions etc.) dataset and then projected
forward to 2025/2030 using PRIMES 2012 fuel consumption and activity data. The
modelling further included the following assumptions:

Option 1 takes into account current legislation in each Member States. This option has
been refined in the course of the assessment when modelling options 7D and 7E for
2025, to better take into account future emission limit values that have already been
adopted by certain Member States. As a result, the compliance costs for options 7A, 7B
and 7C may be slightly overstated for some Member States.

52 Annex 5 of the Impact Assessment 'Detail description of Future air quality projections Assuming No Change in

Current Policies'.
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Control measures already implemented by Member States under their current legislation
have been included under option 1. It is not necessarily the case that all of the
combustion plants which are part of IED installations and hence should be covered by an
integrated permit are already subject to such legislation. Although it may be expected
that emission limits will already have been set in the permits for those plants, it could not
be generally assessed at what level those limits would be set, except where national law
is prescribing the limits (see section 1.4). Hence, only where such a limit was explicitly
prescribed, MCP which are part of IED installations are assumed to be covered by it
already. As a result, the overall costs and benefits associated with the policy options may
be overstated for some Member States.

The administrative cost assessment assumes a static number of plants from 2010 until
2030 in the absence of any data on how this may change (total fuel consumption
decreases by 13% over this period using the PRIMES 2012 data for combustion overall
but this has been assumed to be related to energy efficiency improvements rather than a
decline in plant numbers). Some Member States have reported that they expect the
number of smaller plants to increase as there is a push for more decentralised heat and
power supply. This could lead to an underestimation of the potential administrative costs.

In emission level options 7D and 7E new and existing plants have been modelled
separately taking into account the ELVs that apply for each in the Member States in
relation to national law (where available). In the calculations an average plant lifetime of
30 years has been assumed, corresponding to annual replacement rate (plant turnover) of
3.3%. The analysis assumes that the ELVs would apply to new plants from 2018 and to
existing plants from 2022; the longer lead time for existing plant would allow planning
any necessary upgrades within the normal investment cycle. In 2025 it is assumed that
approximately 27% of plants in the EU would be new and have to meet the ELVs
specified for new plants. The model considers that measures on new plants are 40%
cheaper than measures on existing plants (retrofitting) for secondary (end-of-pipe)
measures, and 60% for primary measures.

Options 7D and 7E take into account exemptions for plants operating less than 300
hours/year. This results in a reduction in costs in equal proportion (17,5%), while
emissions are estimated to increase by only 1% due to the low number of operating hours
(see details in section 3.3.6 on mitigation measures).

4.2. Environmental impacts

For each of the options 7A-7E, the emission reductions for SO,, NOy and PM in 2025
were assessed compared to "no EU action™.

42.1. SO2 emissions

Table A12.6 presents the SO, emission forecasts for 2025. Without further EU action,
SO, emissions of MCP are projected to decrease by 127 ktonnes (42%) due to changes in
fuel mix (shift from coal to biomass) and activity. Under all the options 7A-7E total
additional SO, emission reductions in 2025 (in comparison with option 1) are all very
similar, ranging from 127 to 139 ktonnes.

Table A12.6: SO2 emissions (kt/year)
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L 7A: 7B: LCP
Emission level 2010 : : most and 7C: 7D: 7E:
option: no !EU Stringent Primary Gothenburg SULES
action MS
NOx
1-5 MW 103 58 9 13 13 11
5-20 MW 130 67 12 17 13 12
20-50 MW 68 49 14 17 14 13
TOTAL 1-50 MW 301 174 35 47 39 37
Total emission reduction
" . 139 127 135 137
compared to "no EU action

4.2.2. NOX emissions

Table A12.7 presents the NOx emission forecasts for 2025. Without further EU action,
NOx emissions of MCP are projected to decrease by 99 ktonnes (18%) due to changes in
fuel mix and activity. In comparison with option 1, option 7B would further reduce
emission by 303 ktonnes and under option 7A, the additional reduction would even be
338 ktonnes (i.e. 74% of 2025 emissions without EU action). When only primary NOx
measures would be required (option 7C), the emission reduction compared to option 1
would be limited to 76 ktonnes (i.e. 17% of 2025 emissions without EU action).
Differentiating measures between new and existing plants as under option 7D would
reduce emissions by 107 ktonnes compared to a 'no EU action' scenario, while with
option 7E reductions of 159 ktonnes are achieved.
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Table A12.7: NOx emissions (kt/year)

1: TA: 7C:
Emission 2010 o I.EU most 7B: primz.lry 7D: 7E:
level option: . stringent LCP Gothenburg SULES
action MS NOx
1-5 MW 210 170 46 63 140 131 112
5-20 MW 227 188 47 62 149 140 119
20-50 MW 117 98 24 42 90 78 66
TOTAL
1-50 MW 554 455 117 167 379 348 297
Total emission
reduction compared to 338 288 76 107 159
"no EU action™

4.2.3. PM emissions

Table A12.8 presents the PM emission forecasts for 2025. Without further EU action,
PM emissions are projected to decrease by a mere 5 ktonnes by 2025, due to changes in
fuel mix (reduction in coal use is neutralised by increase in biomass use) and activity. As
for SO,, total additional PM emission reductions achieved by all options 7A-7E in
comparison with option 1 are all very similar, ranging from 42 to 45 ktonnes.

Table A12.8: PM emissions (kt/year)

1 TA: 7B: LCP
Emission level 2010 * N most and 7C: 7D: 7E:
option: no EU stringent Primary Gothenburg SULES
action MS
NOx
1-5 MW 17 13 1 2 1 1
5-20 MW 20 20 1 2 1 1
20-50 MW 16 14 1 2 1 1
TOTAL 1-50 MW 53 48 3 6 3 3
Total emissi ducti
otal emlsslllon reduc |9n ) 45 42 45 45
compared to "no EU action

4.2.4. Overview of pollutant abatement achieved by the emission level options

The table below show a summary of emission reductions achieved in the various
abatement level options. It shows that the highest emission reductions -compared to the
baseline Option 1- would be achieved for all pollutants under emission level option 7A.
While reductions for PM and SO, do not substantially differ in the various options, NOx
reductions vary considerably. Option 7C would deliver the least reductions for NOx,
albeit still in the order of 76 kilotons/year. Option 7D reduces NOx emissions much less
than options 7A and 7B but still very significantly: 107 kilotons/year. The additional 20
kilotons/year reduction of option 7D compared to option 7C is due to the stricter ELVs
set for new combustion plants, in particular for engines and turbines to comply with the
Gothenburg requirements. Option 7E delivers a total NOx reduction of 159 kilotons/year,
where additional reduction compared to option 7D are achieved thanks to more stringent
NOx emission limit values for new plants.
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Option: TA 7B 7C 7D 7E
S02 139 127 127 135 137
NOx 338 288 76 107 159
PM 45 42 42 45 45

4.3. Economic impacts
4.3.1. Compliance costs

To estimate the compliance costs due to the introduction of EU wide emission limit
values as under options 7A-7E it was assessed whether additional abatement measures
would have to be implemented within the combustion plants concerned compared to the
situation without EU action. A set of compliance costs was developed for implementing
a range of the most pertinent and applicable abatement measures on the basis of literature
data available (Amec, 2013 and references therein). Capital and operational costs have
been annualised using default values of a 4% discount rate and an annualisation period of
15 years. A model was applied to automatically identify which abatement measure would
be required to achieve the emission levels defined under the different options.

Total costs per Member State were derived from the cost per plant multiplied by the
number of plants for each fuel type. The number of plants per fuel type in a Member
State was estimated using the percentage fuel mix applied to the total number of plants.
When calculating total compliance costs per Member State, account has been taken of
the extent to which emissions from medium combustion plants are already regulated
under national legislation currently in place. Table A12.9 presents a summary of the
average total compliance costs for EU 27 for options 7A-7E for the year 2025.

Table A12.9: Overview of incremental annualised compliance costs (Em/year)

Emission level TA: 7B: .7C: 7D: 7E:
Pollutant option: most LCP primary Gothenburg SULES
) stringent MS NOx
SO, 1-5 MW 210 90 90 83 100
5-20 MW 123 68 68 72 80
20-50 MW 44 27 27 28 30
TOTAL
1-50 MW 377 185 185 183 210
NOx 1-5 MW 1119 821 27 36 187
5-20 MW 1018 785 18 35 178
20-50 MW 543 311 3 12 91
TOTAL
1-50 MW 2680 1,918 48 83 456
PM 1-5 MW 84 55 55 46 46
5-20 MW 77 41 41 42 45
20-50 MW 77 27 27 28 35
TOTAL
1-50 MW 238 123 123 116 126
TOTAL 1-5 MW 1413 966 171 165 332
5-20 MW 1218 895 127 149 302
20-50 MW 665 365 57 68 156
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TOTAL

1-50 MW 3296 2226 355 382 790

The table shows that most of the compliance costs under options 7A and 7B are
associated with NOx abatement, something that is indeed also reflected also in option
7E, where stringent NOx ELVs are set for new plants.

Option 7C requires combustion modifications but no secondary NOx measures, resulting
in drastically lower compliance costs (around 10% of option 7A). The low costs are kept
also under option 7D. In this case total compliance costs are only 2% higher than in
emission level option 7C and about 12% of the costs under option 7A.

Table A12.10 provides more detail on the distribution of abatement costs between new
and existing plants for the different combustion plant types, as studied in options 7D and
TE.

It can be seen that compliance costs for NOx in emission level option 7D are 83M€/year,
of which about half of them allocated to new engines and turbines, in particular for the
two categories 1-5MW and 5-20MW. Compliance costs for NOx in emission level
option 7E rise to 456M€/year, most of them allocated to new boilers, in particular for the
two categories 1-5MW and 5-20MW.

In option 7D cost associated to new boilers (7M€) are assumed to be half of those to
retrofit existing boilers (13M€). Costs for new engines and turbines (47M€) where
secondary measures are taken to comply with Gothenburg requirements are three times
higher than for existing engines and turbines where no secondary measures would be
required (L6M€). In option 7E costs for new boilers are much higher than the one for
existing boilers, due the more stringent emission limit values applied.

Table A12.10: Detailed overview of annualised compliance costs for NOx under
options 7D and 7E (€m/year)

Figures rounded for presentation purposes (this might lead to minor differences in the totals)

Annualised Category New Existing | New engines | Existing TOTAL
compliance boilers Boilers and turbines | engines
costs for and
NOx turbines
(€Em/year)
1-5 MW 3 6 19 7 36
Option 7D: 5-20 MW 2 6 21 7 35
Gothenburg 20-50 MW 1 2 7 2 12
TOTAL 1-50 MW 7 13 47 16 83
1-5 MW 148 6 26 7 187
Option 7E:
5-20 MW 138 6 28 7 178
SULE
20-50 MW 73 2 15 2 91
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FTOTAL 1-50 MW 359 13 68 16 456

For comparison the compliance costs for NOx abatement per new plants in emission
level options 7D and 7E are reported in Table A12.11.

Table A12.11: Annualised compliance costs for NOx for new plants under options
7D and 7E (€/plant)

New boilers New engines and turbines
OE;‘:iizflio“ level 7D 7E 7D 7E
1-5 MW 140 6000 3100 4200
5-20 MW 440 26800 16000 21700
20-50 MW 1,10 63700 25100 52300
TOTAL 1-50 MW 225 11600 6000 8800

Compliance costs per Member State per emission level option 7D are reported in the
tables of Appendix 12.4.

4.3.2.  Emission monitoring costs

The introduction of emission limits for MCP also requires setting emission monitoring
requirements, which allow verifying compliance with those limits. This involves either
the use of on-site monitoring equipment (in case of continuous monitoring) or periodic
monitoring by qualified experts using certified monitoring equipment and appropriate
standardised sampling, measurement and analytical methods.

Based on a review of available information from existing national legislation as well as
the IED requirements for 50-100 MW combustion plants, only periodic monitoring was
assumed to be a reasonable option as the costs of continuous monitoring are considered
prohibitively high.

The costs of a single emission monitoring campaign are summarised in the Table
Al2.12.

For this assessment, the monitoring frequency applied for combustion plants in the range
1-20 MW was once per three years and for combustion plants between 20 and 50 MW it
was once per year. The resulting total annualised costs for operators are also reported in
Table A12.12
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Table A12.12: Costs of emission monitoring (NOx, SO2 and PM) —per monitoring
event and total annualised costs

Costs for operators Per monitoring Annualised costs
event * (€) (mé€lyear)
20-50 MW 7200 4
5-20 MW 4100 6
1-5 MW 2400 15

* For natural gas fired plants only NOx monitoring would be required and costs per
monitoring event are assumed to be only 50% of the above mentioned costs.

4.3.3. Administrative costs

As described in section 2, MCP can be regulated in different manners in order to ensure
that the emission limit values imposed are implemented and complied with. The different
regulatory options R1 to R2 differ in the way the administrative procedures for
regulating the plants (or broader installations) are set up and hence will result in different
administrative costs for both the operators and authorities involved.

Regulatory options R1 and R2

For assessing the administrative costs of those options, the following elements have been
considered:

Cost of bringing installations under the regulation: a one-off cost when a permit is granted:

e operators: costs incurred in understanding the legal requirements, preparing
applications, responding to requests for information from regulators, etc;

e authorities: costs of producing application materials, consulting the public,
determining the application, etc;

Cost of periodic reconsideration of permits: one-off cost when permit is reconsidered;
Ongoing subsistence costs:

e operators: administrative costs (i.e. non-technical) of providing monitoring reports,
accommodating site visits by inspectors, reporting changes in operation, etc;

e authorities: costs of checking compliance, maintaining systems to make information
available to the public, updating permit conditions (without amounting to a full
reconsideration of the permit), etc;

Soil and groundwater baseline survey: one-off cost at the point of applying for a permit
(noting that under this option an integrated approach would apply and not only air
emissions would be regulated).

A summary of costs applied for calculating these administrative costs in option R1 is
provided in Table 12.13. For the costs of bringing installations under the regulation,
periodic reconsideration of permits and annual subsistence costs, these figures are mainly
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based on the information given in Annex 8 of the European Commission’s Impact
Assessment for the Proposal for a Directive on industrial emissions®. The cost data
presented in that impact assessment have been uplifted to 2012 prices from assumed
2006 price levels.

For option R2, where only air emissions are regulated, administrative costs related to
other environmental media (e.g. cost for soil & groundwater baseline survey, in Table
12.13) do not occur and have been excluded. As in this option no public participation is
foreseen the costs for authorities, presented in Table A12.13, have been reduced by 25%
in the calculations.

*¥ SEC(2007) 1679.
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Table A12.13: Elements of administrative costs under regulatory Option Rl
(Integrated permit) and Option R2 (Emission permit)

(€ per installation
unless stated)
Cost of bringing installations under the regulation (one-off)
20-50 MW 23200
Cost for operators 5-20 MW 18500
1-5 MW 13900
20-50 MW 10900
Cost for authorities 5-20 MW 8800
1-5 MW 6600
Cost of periodic reconsideration of permits (one-off)
20-50 MW 2900
Cost for operators 5-20 MW 2300
1-5 MW 1700
20-50 MW 5800
Cost for authorities 5-20 MW 4600
1-5 MW 3500
Annual subsistence costs (ongoing)
20-50 MW 3500
Cost for operators 5-20 MW 2800
1-5 MW 2100
20-50 MW 6900
Cost for authorities 5-20 MW 5600
1-5 MW 4200
Soil & groundwater baseline survey (only option R1)
Cost for operators All 4400 per survey

Regulatory options R3 and R4

Under regulatory options R3 and R4, plant operators would not need to apply for, and
maintain, a permit. Therefore, no administrative costs are associated with permit
application and reconsideration. Furthermore, as only air emissions would be regulated
under these options, administrative costs related to other environmental media would not
occur. However, given that notification and some form of periodic emission monitoring
would be required, administrative costs associated with preparing, reporting and
reviewing of the monitoring reports would be borne by operators and authorities.
Therefore for assessing the administrative costs of these options only on-going
subsistence costs have been considered. A summary of the cost figures applied under
option R3 is given in Table A12.14. These figures are mainly based on the information
given in Annex 8 of the European Commission’s Impact Assessment for the Proposal for
a Directive on industrial emissions.
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For option R4, where no notification or register is kept by authorities, the costs have
been reduced by 25% with respect to option R3.

344



Table A12.14: Regulatory option R3 (Registration) and R4 (General binding rules):
elements of administrative costs

Option R3 Option R4
(€ per installation) (€ per installation)
Annual Subsistence Costs (on-going)
20-50 MW 1800 1350
Cost for operators 5-20 MW 1000 750
1-5 MW 400 300
20-50 MW 2700 2025
Cost for authorities 5-20 MW 1400 1050
1-5 MW 500 375

Total administrative costs

When calculating total administrative costs per Member State based on the above
mentioned costs per plant, account has been taken of the extent to which those plants
would already be covered by permitting or monitoring regimes under national legislation
currently in place. This approach is summarised in Table A12.15. The one-time costs of
bringing installations under the regulation, periodic reconsideration of permits and the
soil and groundwater baseline survey have been annualised over 20 years.

Table A12.15: Different components of administrative costs included in the
assessment

Should the No national National legislation in place Plants
following legislation in With Without which are
administrative place permitting permitting part of IED
costs be applied? installations
Reg. Option R1 and R2 (Permitting)
Yest!
. N Yes 50%
E%;TS“ Application 100% op’gion R1 No option R1 No
75% option R2 38%
option R2
Yes Yes
. - 100% option 100% option
E%;rglt Revision No R1 - No R1 '
75% option 75% option
R2 R2
Yest!
Annual Subsistence Yes 50%
Costs under a 100% option R1 No option R1 No
Permitting Regime 75% option R2 38%
option R2
Yes for Yes for
Soil & groundwater Yes for option R1 option R1 option R1 No
baseline survey No for option R2 No for No for
option R2 option R2

Reg. Option R3 and R4 (without permitting)
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Should the No national National legislation in place Plants

following legislation in With Without which are
administrative place permitting permitting part of IED
costs be applied? installations
Yes

Annual subsistence

100% option R3 No No No
costs

75% option R4

Note [1]: For Member States with national legislation without permitting, permit application costs and
subsistence costs under Regulatory Options R1 and R2 were assumed to be 50% less compared to Member
States without national legislation. This is taking into consideration that operators and authorities in these
Member States with national legislation already incur some level of costs associated with the regulations.

The sum of annualised administrative costs for operators and authorities under the four
regulatory options, are provided in Table A12.16.

Table A12.16: Total annualised administrative costs (€Em per year, 2012 prices)

Regulatory R1 R2 R3 R4
option:
Operators 1-5 MW 124 67 4
5-20 MW 34 20 3 2
20-50 MW 7 3 2
TOTAL 1-50
MW 165 90 9 5
Authorities 1-5 MW 104 78 6 5
5-20 MW 31 24 3
20-50 MW 9 4 2 1
TOTAL 1-50
MW 144 106 12 9
Total 1-5 MW 228 145 10 8
5-20 MW 65 44 7 5
20-50 MW 16 7 4 1
TOTAL 1-50
MW 309 196 21 14

4.3.4. Total costs

An overview of the total costs (compliance, monitoring, administrative) for operators is
presented in Table A12.17, based on the figures from Tables A12.9, A12.12 and A12.16.

The total annualised costs for operators under the different options considered (emission
level and regulatory) and their possible combinations range from 385 to 3486 ME.

Total costs in emission level options 7A, 7B and 7E are mainly determined by the
compliance costs, while those are much less under options 7C and 7D.

Emission level option 7A would lead to an additional compliance cost in 2025 of nearly
3300 M€/year, which is about 1.5 times higher than option 7B. Under either of these
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options, more than 80% of costs are associated with NOx abatement measures due to the
need to apply secondary measures in a high number of natural gas fired plants.

Total costs for option 7C and 7D, under regulatory options R3 and R4 are comparable

and in the order of 400 M€. Under the same regulatory options (R3 and R4), emission
level option 7E doubles the total costs to more than 800M£.
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Whilst the integrated permitting option results in administrative costs of 165
M¢€/year, this is strongly reduced under the "lighter" regulatory options. A
system of notification/registration and common rules under option R3 would
allow reducing the administrative burden from avoided permit application costs,
and the benefits of a standardised approach replacing permit conditions that vary
from one authority to another.

Although the regulatory options considered do not have a direct environmental
impact, the requirement under regulatory options R1 and R2 for each plant to
have a permit would allow the consideration of the need for stricter conditions
in order to ensure compliance with local air quality standards.

Also, concerning the regulatory options without a permit, option R3 would
allow mapping emissions of medium size plant and therefore improving
knowledge and emission inventories, which would not be possible with option
R4.

4.3.5. Impacts on small and medium-sized enterprises (SMES)

Data gathered from consultations with stakeholders indicates that about 75% of
the MCP can be assumed to be operated within SMEs (about 53% in small and
23% in medium size enterprises). This varies between around 50% for 20-50
MW plants to more than 80% of 5-20 MW plants™*.

The direct economic impacts of potential legislation on SMEs can be assessed
by comparing the total costs incurred per plant against the level of financial
resources available to the operator for investment. Information available in
Eurostat Structural Business Statistics includes gross operating surplus (GOS),
which is the capital available to companies which allows them to repay their
creditors, to pay taxes and eventually to finance all or part of their investment™.
Considering that GOS can be used for financing investment, an indication of the
economic impact is given by comparing the costs per plant against GOS per
operator.

An assessment of the extent to which SMEs might be affected has been
performed combining the sectorial distribution data gathered from consultations
with stakeholders with the sectorial enterprise size data from Eurostat.

An indication of the total annual cost per enterprise as a proportion of GOS is
given in Table A12.18.

> For those sectors where Eurostat provides enterprise size categories, it is extremely unlikely that the
sector-wide average proportion of micro-size enterprises (i.e. 71% to 94%) would be observed for 1-50
MW combustion plants. It is anticipated that this high proportion of micro enterprises relate to much
smaller combustion plants (i.e. <1 MW) which are outside of the scope of the options considered in this
study although some might operate in the smallest capacity class considered (i.e. 1-5 MW). Furthermore,
in a number of cases, such combustion plants are typically a part of a bigger complex requiring more
than 9 employees to maintain and operate, and therefore it is highly unlikely that any micro-size

enterprises would operate them
55

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Gross_operating_surplus (GOS) -

NA
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In general, the economic impact on SMEs respect to GOS varies from 0.1 to
22%, depending on the option chosen and the size category of the plant.

High impacts, in the order of 10%, are incurred by small enterprises for all
regulatory options and emission level options 7A and 7B and raise to 20% for
small enterprises operating a MCP in the category 20-50MW if emission level
7A is chosen.

For options 7C and 7D the impacts ranges from 0.1% to 2.5%, the highest figure
again for small enterprises operating an MCP in the category 20-50MW. It is
assumed that about 35% of MCPs in the 20-50MW category are run by small
enterprises.

It should be noted that as explained under the description of the regulatory
options [see section 2], several simplified requirements intentionally based on
an approach entailing simplified permitting/registration (with respect, for
instance, to requirements set in the Industrial Emission Directive) have been
already taken into account in their design. In addition, the options considered in
relation to emission monitoring and reporting have also been moderated, in view
of the high number of SMEs concerned.

Additional mitigation measures aiming to further reduce economic impacts on
SMEs under the various options have been also investigated. Several potential
mitigating measures implemented in EU legislation have been identified and are
in the section below.
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4.3.6. Measures to mitigate impacts on SMEs

The Commission’s 2013 Communication on Smart Regulation — Responding to the
needs of small and medium-sized enterprises™ recognises that it may not always be
possible or desirable to provide exemptions or lighter requirements for particular
types of enterprises (including SMEs): “It is acknowledged by SMEs and their
representatives that SMEs cannot expect to be above the law. [...]JExemptions or
lighter provisions for smaller businesses will not undermine overall public policy
objectives pursued through the relevant regulations, for example in public and
workplace health and safety, food safety or environmental protection.”” [extract
from COM(2013) 122 final]

The pollutants addressed in this impact assessment are mainly health related and
location specific and providing blanket exemptions or derogations would work
against the objectives of this legislative measure. Therefore, mitigation measures
are examined with a view to identify those that would reduce the financial and
administrative burden on SMEs whilst not running counter to the set objectives of
the specific policy, and being enforceable at a reasonable cost.

4.3.6.1. Phased implementation

Phased implementation with a longer lead-in time for some companies can allow
such companies more time to adapt and align their compliance actions with their
‘normal’ investment cycle. The IED (and its predecessors e.g. IPPC and LCP
Directives) contain phased implementation requirements for existing installations in
order to give those already in operation sufficient time to make the necessary
upgrades and comply with their permits. Under this approach, the compliance costs
are slightly reduced as companies have more scope to integrate achieving
compliance into their investment cycle. Specifically, a lower proportion of older
plants would be rendered prematurely obsolete as a result of the regulatory change.
The eventual benefits would be unchanged on a per annum basis, but would be
reduced overall due to the delay in accruing them. There is a slight risk with such
an approach in that some operators may subsequently hold off replacing an existing
plant with a new one thus reducing the overall benefits in the short term (i.e. they
may choose to run their existing plant up to the deadline for compliance before
replacing it) but the longer term benefits would be the same and a phased
implementation should reduce overall economic impacts.

4.3.6.2. Sectoral exemptions or derogations

The main existing policy in which sectoral exemptions and derogations have been
applied is the EU Emissions Trading System®’ (EU ETS). Industries covered by the
EU ETS, which are deemed to be exposed to a significant risk of ‘carbon leakage'
receive a higher share of free allowances in the third trading period between 2013
and 2020. The EU ETS establishes a complex methodology for determining such
sectors, where the criteria are based on percent of costs incurred by the sector
respect to its gross added value (GVA) or the intensity of trade respect to third
countries. It also establishes that a list of sectors at risk should be drawn up and

% COM(2013) 122 final
> Directive 2009/29/EC, previously Directive 2003/87/EC.
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http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RIL&code2=&gruppen=Link:2009/29/EC;Year:2009;Nr:29&comp=
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RIL&code2=&gruppen=Link:2003/87/EC;Year:2003;Nr:87&comp=

revised every three years. The first carbon leakage list was adopted by the
Commission at the end of 2009 and amended in 2011 and 2012. These exemptions
do not affect the environmental effectiveness of the EU ETS (which is determined
by the overall cap) although they reduce the cost burden on certain sectors.

Any analogous approach for air pollutants emitted from MCP would however affect
health and environmental impacts, because the only feasible sectoral approach
would be to exempt specific sectors from the scope of the policy altogether.
Measures have already been assessed regarding the implementation costs for all
plant as a proportion of GOS, which provides a basis to reduce the burden.
However there are no identifiable sectors for which the residual impact is
particularly high®®. Also given the much smaller economic impact of the MCP
compared with the EU ETS, further measures on sectoral exemption would be
disproportionate.

4.3.6.3. Size-related exemptions and derogations

The regulatory burden on SMEs can be lightened via exemptions or derogations for
specific enterprises on the basis of their number of employees, turnover and/or
balance sheet. This could apply to the smallest (i.e. micro) enterprises only or
include others within the SME definition. The Commission’s 2013 Communication
on Smart Regulation — Responding to the needs of small and medium-sized
enterprises® identifies some examples of SME exemptions that have been proposed
by the Commission and are now in the EU legislative procedure. The challenge for
following this approach is that for MCPs the burden of costs are often shared
between the owner of the MCP that may be a separate company to its operator.
Given the significant variation in such shared set-ups across the EU, any attempts to
separate out SME’s from larger enterprises may inadvertently reduce the cost-
effectiveness of the policy tool.

Micro-enterprises are extremely unlikely to be affected given that MCPs would
normally not be operated by enterprises of very small size.

4.3.6.4. Exemptions or derogations based on operating hours and/or emissions

Softening the regulatory burden on specific companies is also possible via
exemptions or derogations on the basis of metrics such as activity, product
specifications, environmental impact indicators and the like. While this approach
does not specifically target SMEs, the benefits of the exemption would be most
relevant for those companies with the least resources available to shoulder any
potential increase in regulatory burden, a category which is deemed more likely to
include a higher proportion of SMEs (relative to the category of larger companies).
For the policy options under consideration, a possible starting point would be
current Member State legislation in the field. For instance, a number of Member

%8 Option 7D couple with regulatory option R3 would have an impact on SMEs that ranges from 0.1% to
max 2.5% of GOS. In the case of EU ETS 'a sector is deemed to be exposed to a significant risk of carbon
leakage when additional costs induced by the implementation of the directive would lead to a substantial
increase of production costs, calculated as a proportion of GVA of at least 5%'.

> In line with the SME definitions provided in Recommendation (2003/361/EC).

% COM(2013) 122 final
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http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=COM&code2=&gruppen=Code:COM;Year:2013;Nr:122&comp=122%7C2013%7CCOM

States have legislation in place covering combustion plants below 50 MW that
exempt plants if they operate a low number of hours (e.g. <300 hours per year). The
aim of this is to exempt back-up and emergency plants from having to make costly
upgrades (and incurring administrative burden) with limited environmental benefit.
Exempting plants with low operating hours and/or low overall emissions would
have the potential to substantially reduce overall costs without impacting as much
on the overall benefits. In order to assuring that any potential health benefits are
safeguarded less strict measures could be still required for certain pollutants (e.g.
less strict ELVs for PM).

Based on data provided by the Member States, 10-25% of MCP operates less than
300 hours per year. The analysis assumes, therefore, that 17.5% of plants (mid-
point of the range 10-25%) would be exempted. This results in a reduction in costs
in equal proportion (17,5%), while emissions are estimated to increase by only 1%
due to the low number of operating hours.

4.3.6.5. Financial support

Reducing disproportionate burden on SMEs, while safeguarding delivering the
policy objectives may also be achieved through the provision by Member States of
financial support to particular companies (e.g. SMES), in order to help meet the
regulatory requirements. Such financial support may be direct (e.g. loans or support
schemes) or indirect (e.g. reduced fees). Under these approaches, compliance costs
for SMEs would be reduced, with no impact on benefits. Costs to Member States
through the provision of financial support would be higher, depending on the
specific support measures adopted.

4.3.6.6. Non-financial support

Support could be provided by the Commission and/or Member States in the form of
guidance, template application/reporting forms and/or help desks to help companies
understand how to comply with regulatory requirements and to make decisions on
what actions are necessary. It might be possible and helpful to establish an
approved abatement technology supplier list that companies could easily consult
e.g. via a dedicated website. While not explicitly targeting SMEs, it is expected that
SMEs would benefit most from such support, as they have fewer resources at their
disposal to understand and implement new regulatory requirements. This approach
would slightly reduce the transaction costs companies incur to meet the regulatory
requirements, although it would entail some costs for competent authorities and/or
the Commission (depending on who produced, delivered and administered the
support scheme). The environmental benefits would be likely to increase slightly as
regulatory compliance rates would increase and companies could possibly
implement the necessary changes sooner.

4.3.6.7. Conclusion on mitigation measures

The mitigation measures selected as appropriate for a regulatory measure to control
air pollutant emissions from MCP are listed in Table A12.19; where action would
be at EU level these measures have been integrated in the design of certain policy
options.
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Table A12.19: Selected mitigation measures

Mitigation measure Description
Included in options 7D and 7E:
Phased implementation New plants need to comply with set ELVs as of 2018,

existing in 2022.

Included in options 7D and 7E:

Derogations for existing ELVs for new plants are set stricter than the one for

installations - .

existing plants.

Included in options 7D and 7E:
Exemptions or derogations Exemption for existing combustion plants which do
based on operating hours not operate more than 300 hours per year (for PM

emission an upper “safeguard” limit could be set).

Included in options R2, R3, R4:

Option R2 takes into consideration a light permitting
regime, while no permit but only registration is
considered in option R3 and simply notification under
option R4.

Simplified permitting and
reporting obligations

Included in options (R1 to R4):

Lighter monitoring requirements than those set in the
Industrial Emission Directive are considered for all
Simplified monitoring the options (R1 to R4).

obligations In all the options (R1 to R4) lighter monitoring
requirements are set for the smaller plants: every three
years for plants in the categories 1-5 and 5-20MW,
annually for 20-50 MW plants.

Financial and non- Financial and non-financial support could be
financial support envisaged by Member State.

4.3.7.  Impacts on intra-EU competition

Analysis of possible effects on competition (principally within the EU) of the
various options shows that the overall effect of the additional costs on competition
within and between sectors is relatively modest. This is because of the general
applicability of the options, which bring the requirements for MCP more in line
with those already imposed on larger installations. Clearly the absolute impacts
would differ under the various options, i.e. depending on the levels at which ELVs
are established and the regulatory approach taken. However, all of the options
should have only very limited effects on liberalisation rules, no significant effect
increasing barriers to entry and no effect on commercial rights. There is no one
dominant supplier or dominant approach across the installations concerned. It is not
envisaged that the options considered would impact on sectoral rules, unless
specific exemptions were proposed. Neither option would appear to interfere with
existing rules or corporate law. Member States will be affected in a similar way and
base assumption would be that starting from the same level each country’s average
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cost would be approximately the same, and that the differences are largely
attributable to levelling up from a low base rather than any intrinsic country effect.

4.3.8. Impacts on international competitiveness, trade, and investment flows

The majority of MCP are used in local contexts meeting local heat and/or energy
needs and those are unlikely to directly face international competition. There could
be however some significant impact on competitiveness for certain industry sectors,
particularly food and drink manufacturers and the greenhouse sector. These sectors
face stiff competition from outside the EU. It is likely that at least a sub set of these
users will have difficulty in passing on costs to their current markets and in the case
of greenhouses there are well established competitors ready to compete from
outside the EU. In food production the increasing commaoditisation of the industry
creates pressures for some producers and increases in costs will be difficult to pass
on. Possible mitigation could focus on actions targeted at those specific sectors and
are likely to be similar to the measures considered for reducing impacts on SMEs.
Applying exemptions to those sectors / uses facing the greatest international
competition could be an option and although quality and product differentiation
may protect food and industry from some of the competition those arguments may
be harder to make for greenhouses which compete with areas with abundant
sunshine and warmth.

4.4. Social Impacts

The implementation of the proposed MCP instrument on the one hand will lead to
costs for the companies that need to invest in pollution abatement equipment, but on
the other hand generates income for the firms that manufacture and install the same
equipment. The EU has a well-established abatement technology supply chain as
the majority of the technologies currently being applied by larger combustion plants
are also relevant for these smaller plants.

Where firms are able to pass on costs to downstream consumers, the additional
production costs can be expected to have a small negative effect on real income
through raising aggregate price levels, resulting in a reduction in consumption and
consequently in employment.

Although general equilibrium effects may tip the balance one side or the other, a
reasonable assumption is that that the overall effect would be fairly neutral.

It is acknowledged that certain specific sectors such as the food and drink sector
and greenhouses, that find it difficult to pass on costs to consumers in light of
international competition, could be adversely affected resulting in a reduction of
production and, therefore, employment within the EU.
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5. COMPARISON OF POLICY OPTIONS AND SELECTION OF PREFERRED
OPTION

The comparison of options is based on qualitative or quantitative criteria related to
the effectiveness, the efficiency and coherence in achieving the specific objectives
defined in section 4.3 of the impact assessment, as follows:

1. Effectiveness:
o Emission reduction;
2. Efficiency:
o Pollutant abatement cost;
3. Coherence:
o EU compliance with international obligations;
0 Administrative costs; Impacts on SMEs.

5.1. Emission reduction

The emission reductions of the options compared with "no EU action" in 2025 are (kt/y):

Option: TA 7B 7C 7D TE
S02 139 127 127 135 137
NOx 338 288 76 107 159
PM 45 42 42 45 45

All options have the potential to make a substantial contribution to reducing the emission of
pollutants.

5.2. Pollutant abatement cost

Table A12.20 summarises the pollutant abatement cost (€/t of pollutant reduced) for
the five emission level options 7A-7E. The average abatement cost is calculated as
the compliance cost divided by the associated emission reduction for each pollutant.
This is compared to the range of damage costs avoided by reducing the same
emissions (EMRC 2013, to be published). This shows that the abatement costs
compare favourably with the damage costs under all options except for NOx where
only options 7C, 7D and 7E are favourable from a cost-benefit perspective.

Table A12.20: Removal costs and avoided damage costs (€/t)

Abatement cost per ton of pollutant reduced (€/t) Damage costs
(€t
Emission
level 7A 7B 7C 7D 7E
option:
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Abatement cost per ton of pollutant reduced (€/t) Damage costs
(€/t)

Emission
level 7A 7B 7C 7D 7E
option:
SO2 2600 1400 1400 1400 1500 7600 — 21200
PM 5200 2900 2900 2500 2800 14750-41650*
NOx 7600 6300 500 800 2,900 5500-13900

* To allow comparison in this table, damage costs for PM2.5 (29500-83300€/t) have been reduced
by half to account for the complex relationship between PM and PM2.5 (see footnote 1 to section 1.3
of this annex)

However, the costs associated to option 7E have a high sensitivity to the reference
date chosen. Whereas for options 7A to 7D the costs for 2025 and 2030 are very
close, this is not the case for option 7E where very stringent standards apply to new
plants and costs increase with the rate of replacement of existing plants by new
plants. In 2025 it is assumed that 27% of the plants will have been replaced; further
replacement of existing plants by new plants after 2025 would entail significant
additional NOx abatement costs in the order of 200-300€/ton per boiler and
3,900€/ton per engine or turbine.

5.3. EU compliance with international obligations

Out of the three options 7C, 7D and 7E that have the most favourable cost-benefit
profile both options 7D and 7E allow the EU to fully comply with its international
obligations under the Gothenburg Protocol. Option C does not allow such
compliance for certain types of engines.

5.4. Administrative costs

The choice of the regulatory option has a limited impact on the cost-benefit ratio
but is an important driver for administrative costs. The requirement under
regulatory options R1 and R2 for each plant to have a permit would lead to higher
administrative costs representing 18-29% of total costs but would also allow the
consideration of the need for stricter conditions in order to ensure compliance with
local air quality standards. Administrative costs are significantly lower for R3
(registration) and R4 (general binding rules) representing 1-2% of total costs.
Unlike option R4, option R3 would allow mapping emissions of medium size plant
and therefore improving knowledge and emission inventories.

5.5. Impacts on SMEs

By combining the emission level of options 7C or 7D having the most favourable
cost-benefit profile with the low administrative cost regulatory options R3 or R4 the
impact on SMEs are limited to 0.1 — 2.4% of the GOS. With emission level option
7E the impact on SMEs would reach 0.2 - 5.2% of GOS.
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5.6.

Option comparision summary

The comparison of options for each of the identified topic areas is based on
qualitative criteria related to the effectiveness, the efficiency and coherence in
achieving the specific objectives defined in section 4.3 of the impact assessment.
The ratings applied are no effect (0), low (L), medium (M), high (H) and not

applicable (NA).

TA 7B 7C 7D 7E R1-R2 R3-R4
Effectiveness H H H H H NA NA
Efficiency L H H H M NA NA
Coherence L L M H M L H

The more detailed breakdown for the three criteria used to assess coherence is:

TA 7B 7C 7D TE R1-R2 R3-R4
Administrative
costs NA NA NA NA NA L H
EU compliance
W|th m_ternatlonal H L L H H NA NA
obligations
Impacts on SMEs L L H H L L H

In addition, unlike option R4, option R3 would allow mapping emissions of
medium combustion plants and therefore improving knowledge and emission
inventories, which would facilitate policy evaluation.

A summary table, showing the baseline and impacts of the options in 2025 is
presented below (figures refer to regulatory option R3)

No EU action Baseline 2025

SO2 emissions (kt/y) 174

NOx emissions (kt/y) 455

PM emissions in (kt/y) 48

Impact of policy options:

emissions TA 7B 7C 7D TE
SO2 emission reduction .

(ktly) 139 127 127 135(79) 137
NOx emission reduction 107

(Ktly) 338 288 76 (108) 159

360




PM* emission reduction .
45 42 42 45 (26 45

(ktly) (20)
Impact of policy options:
COosts TA 7B 7C 7D T7E
Compliance  costs  for
operators (MEly) 3296 2226 355 382 790
Impact of policy options:
total annual cost per
enterprise as a proportion
(%) of GOS 7A 7B 7C 7D 7E

1-56 MW 2.6 1.8 0.3 0.3 0.6
Small 5-20 MW 13.4 99 15 17 3.4
enterprises

20-50 MW 215 11.9 2.0 2.4 5.2

1-5 MW 0.6 0.4 0.1 0.1 0.2
Medium 5-20 MW 2.7 20 03 0.3 0.7
enterprises

20-50 MW 55 3.0 0.5 0.6 1.3

*for technical reasons this is expressed as total particulate matter; to be divided by a factor 2 to
convert to PM2.5

Number in brackets (xx)" are calculated by IIASA 6C*, PM emission have been multiplied by a factor
2 to convert from PM2.5

5.7. Preferred option

The comparison indicates that the most favourable approach is emission level
option 7D combined with regulatory option R3. This has a very favourable cost-
benefit profile, combines low compliance costs with low administrative costs,
allows the EU to fully comply with its international obligations, and limits the
economic impacts on SMEs. This combination also incorporates the mitigation
measures selected in section 3.3.6.7.

Whilst options 7D and R3 come out as most favourable for taking action at EU
level, in particular situations such as for instance air quality management zones in
non-compliance with the AAQD limit values, Members States and local authorities
might need to adopt stricter abatement measures, such as those reflected in the
emission level option 7E.

6. MONITORING AND EVALUATION
Monitoring of the implementation and impact of measures on MCP will be based on
streamlined and targeted reporting requirements on the Member States focusing on the
key data which are necessary to assess the extent to which the objectives of the
legislation are being achieved. The Commission will evaluate the results of this policy in
2023. On that basis the legislation will be revised as necessary.

The following indicators will be monitored:
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Objective Indicator How Responsible Reporting/review
monitored/calculated authority
Emission Sectoral Reporting of national Designated MS interim
reductions from | emissions of emission totals from MCP | national reporting in tri-
MCP S02, NOx, PM | estimated on the basis of | authorities annual reporting in
plant registrations (reported by the | 2020
MS)

Review in 2023
based on MS
implementation
reports
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APPENDIX 12.1 EMISSION VALUES FOR THE DIFFERENT OPTIONS

Emission values used for options 7A, 7B,and 7C

Option  Rated SO, (mg/Nm®) NOy (mg/Nm®) PM (mg/Nm®)
thermal
input Solid Other Liquid Other Solid Other Liquid Natural Other Solid Other Liquid
MW) Biomass  solid fuel gaseous | Biomass  solid fuel gas gaseous | Biomass  solid fuel
fuel fuel fuel fuel fuel

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of biomass and other solid fuels)

Option 1-5 200 200 200 5 200 100 120 70 150 8 50 5
TA

5-20 200 200 200 5 145 100 120 70 164 5 20 5
Most
stringent  20-50 200 200 200 5 145 100 120 70 164 5 20 5
MS
Option 1-5 200 400 350 35 300 300 450 100 200 30 30 30
7B:

5-20 200 400 350 35 300 300 450 100 200 30 30 30
LCP

20-50 200 400 350 35 300 300 450 100 200 30 30 30
Option 1-5 200 400 350 35 700 880 650 290 290 30 30 30
7C:

5-20 200 400 350 35 680 680 630 280 280 30 30 30
Primary
NOx 20-50 200 400 350 35 680 680 490 490 250 30 30 30

Engines and turbines (reference oxygen content: 15%)

Option 1-5 - - 200 5 - - 46 33 48 - - 3
A

5-20 - - 200 5 - - 46 33 33 - - 3
Most
stringent  20-50 - - 200 5 - - 46 33 33 - - 3
MS
Option 1-5 - - 350 35 - - 450 75 110 - - 30
7B:

5-20 - - 350 35 - - 450 75 110 - - 30
LCP

20-50 - - 350 35 - - 450 75 110 - - 30
Option 1-5 - - 350 35 - - 470 250 210 - - 30
7C:

5-20 - - 350 35 - - 560 250 210 - - 30
Primary
NOx 20-50 - - 350 35 - - 430 310 250 - - 30
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Emission values used for option 7D

SO, (mg/Nm®) existing combustion plants

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid fuels)

Rated SO, (mg/Nm’®)

thermal

input Solid Other Other liquid fuels Heavy Fuel Oil Gaseous

(MW) Biomass solid than HFO (HFO) fuels other than natural gas
fuels

1<50 200 400 170 350 35

Engines and gas turbines (reference oxygen content: 15%)

Rated SO, (mg/Nm’)

thermal

input Liquid fuels Gaseous

MW) fuels other than natural gas
1<50 - - 60 15

NOx (mg/Nm3) existing combustion plants

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid fuels)

Rated NOx (mg/Nm®)
thermal
input Solid Other Other liquid fuels Heavy Fuel Oil Natural Gaseous
(MW) Biomass solid than HFO (HFO) gas fuels other
fuel than natural
gas
1-<50 650 650 200 650 200 250
Engines and gas turbines (reference oxygen content: 15%)
Rated NOx (mg/Nm’®)
thermal
input Liquid fuels Natural Gaseous
(MW) gas fuels other
than natural
gas
Gas 1<50 - - - 190 190
Engines
Diesel 1<50 1,850 (construction commenced before - -
Engines 17 May 2006)
190 (construction commenced on or
after 18 May 2006)
Dual 1<50 1,850 380 380
fuel
engines
Gas 1<50 200 150 200
turbines
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PM (mg/Nm3) existing combustion plants

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid fuels)

Rated PM (mg/Nm®)

thermal

input Solid Other Other liquid fuels Heavy Fuel Oil

MW) Biomass solid than HFO (HFO)

fuels

1<50 30 30 30 30 -
Engines and gas turbines (reference oxygen content: 15%)

Rated PM (mg/Nm®)

thermal

input Liquid fuels

(MW)

1<50 - - 10 -

SO2 (mg/Nm3) new combustion plants

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid fuels)

Rated SO, (mg/Nm®)
thermal
input Solid Other Other liquid fuels Heavy Fuel Oil Gaseous
(MW) Biomass solid than HFO (HFO) fuels other than natural gas
fuels
1<50 200 400 170 350 35
Engines and gas turbines (reference oxygen content: 15%)
Rated SO, (mg/Nm®)
thermal
input Liquid fuels Gaseous
MW) fuels other than natural gas
1<50 - - 60 15
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NOx (mg/Nm3) new combustion plants

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid fuels)

Rated NOx (mg/Nm®)
thermal
input Solid Other Other liquid fuels Heavy Fuel Oil Natural Gaseous
MW) Biomass solid than HFO (HFO) gas fuels other
fuel than natural
gas
1-<50 300 300 200 300 100 200
Engines and gas turbines (reference oxygen content: 15%)
Rated NOx (mg/Nm’®)
thermal
input Liquid fuel Natural Gaseous
MW) gas fuels other
than natural
gas
Gas, 1<50 - - 190 95 190
Dual
Fuel and
Diesel
Engines
Gas 1<50 75 50 75
turbines

PM (mg/Nm3) new combustion plants

Boilers (reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid fuels)

Rated PM (mg/Nm®)
thermal
input Solid Other Liquid fuels
MW) Biomass solid

fuels
1<50 20 20 20

Engines and gas turbines (reference oxygen content: 15%)

Rated PM (mg/Nm®)
thermal
input Liquid fuels
(MW)
1<50 - - 10
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Emission values used for option 7E

(emission values for existing plants are the same as for option 7D)

Rated SO, (mg/Nm®) NOx (mg/Nm®) particulate matter
therma (mg/Nm®*)
1 input
(MW) Solid Coal, | Liqui | Gaseou Solid Coal, | Liqui | Natura | Gaseou Solid Coal, | Liqui
Biomas | lignit d S Biomas | lignit d 1 s Biomas | lignit d
S e and fuel fuel s eand | fuel gas fuel S e and fuel

other other other other other

solid than solid than solid

fuel natural fuel natural fuel

gas gas

Combustion plants other than engines and gas turbines

(reference oxygen content: 3% in case of gaseous and liquid fuels and 6% in case of solid biomass, coal, lignite and other solid

fuels)

1-5

5-20 150

20-50

200

200

200

145

100 120 70

70

70

Engines and gas turbines

(reference oxygen content: 15%)

1-50 -

60

33
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APPENDIX 12.2

EMISSION FOR 2025 AND 2030 FOR OPTIONS 7A, 7B AND 7C.

SO2 emissions (kt/year)

2010 2025 2030
Emission 1: 7B: TA: 1: 7B: TA:
level option: No EU LCP most No EU LCP most
action stringent action stringent
MS MS
1-5 MW 103 58 13 9 56 12 9
5-20 MW 130 67 17 12 65 16 12
20-50 MW 68 49 17 14 45 15 13
TOTAL 1-50 301 174 47 35 166 44 34
MW
NOx emissions (kt/year)
2010 2025 2030
Emission level 1: 7C: 7B: TA: 1: 7C: 7B: TA:
option: no primary LCP most no primary LCP most
EU NOx stringent EU NOx stringent
action MS action MS
1-5 MW 210 170 140 63 46 175 136 61 45
5-20 MW 227 188 149 62 47 192 147 61 47
20-50 MW 117 98 90 42 24 97 89 41 24
TOTAL
1-50 MW 554 455 379 167 117 463 372 163 116
PM emissions (kt/year)
2010 2025 2030
L. 1: 7B: TA: 1: 7B: TA:
Emission
level No EU LCP most No EU LCP most
option: action stringent action stringent
MS MS
1-5 MW 17 13 2 1 16 2 1
5-20 MW 20 20 2 1 19 2 1
20-50 16 15 2 1 13 2 1
MW
TOTAL 53 48 6 3 48 6 3
1-50 MW
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http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AND%202030;Code:AND;Nr:2030&comp=AND%7C2030%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AND%202030;Code:AND;Nr:2030&comp=AND%7C2030%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AND%207;Code:AND;Nr:7&comp=AND%7C7%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AND%207;Code:AND;Nr:7&comp=AND%7C7%7C

APPENDIX 12.3

OVERVIEW OF ANNUALISED COMPLIANCE COSTS (EM/YEAR) UNDER

OPTIONS 7C, 7B AND 7A (INCREMENTAL COSTS TO OPTION 1)

Pollutan Capacity 2025 2030
t class
7C: 7B: 7TA: 7C: 7B: 7TA:
Emissio primar LCP most primar LCP most
n level 3 5
ontion: y NOx stringen y NOx stringen
L tMS t MS
SO, 1-5 MW 90 90 210 86 86 188
5-20
MW 68 68 123 64 64 113
20-50
MW 27 27 44 25 25 40
TOTAL
1-50 185 185 377 174 174 341
MW
NOx 1-5 MW 27 821 1,119 27 811 1,075
5-20
MW 18 785 1,018 18 773 994
20-50
MW 3 311 543 3 314 534
TOTAL
150 48 e 2,680 48 189 2,603
MW
PM 1-5 MW 55 55 84 53 53 82
5-20
MW 41 41 77 41 41 75
20-50
MW 27 27 77 26 26 75
TOTAL
1-50 123 123 239 121 121 232
MW
Total 1-5 MW 171 966 1,413 166 950 1,345
5-20
MW 197 895 1,218 123 878 1,183
20-50
MW 57 365 665 54 365 649
TOTAL
2,22 2,19
1-50 355 5 3,296 343 3 3,176
MW
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http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AND%207;Code:AND;Nr:7&comp=AND%7C7%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AND%207;Code:AND;Nr:7&comp=AND%7C7%7C

APPENDIX 12.4  ANNUALISED COMPLIANCE COSTS (EM/YEAR) PER MEMBER STATE

UNDER OPTION 7D
com?)(l;:mce . coml\i)(l::nce . PM compliance .
costs TOTAL Option 7D costs TOTAL 1- Option 7D costss';‘(l\)/lT“QL 1- Option 7D
1-50 MW 2025 50 MW 2025 2025
(€m/yr) (€m/yr) (€m/yr)

AT 53 AT 0,7 AT 05
BE 78 BE 59 BE 48
BG 1,4 BG 3,7 BG 37
cY 0,6 cY 0,1 cY 0,2
cz 34 cz 0,3 cz 2,1
DE 63,9 DE 13,9 DE 18,8
DK 9,6 DK 4,0 DK 8,9
EE 4,7 EE 0,5 EE 29
EL 0,2 EL 0,4 EL 03
ES 8,1 ES 8,2 ES 6,4
FI 238 Fl 0,9 FI 1,9
FR 29,0 FR 9,2 FR 18,2
HU 35 HU 2,8 HU 2,2
IE 10,0 IE 3,1 IE 8,6
IT 24 IT 7,0 IT 1,2
LT 35 LT 15 LT 2,2
LU - LU 0,2 LU -
LV 09 LV 0,8 LV 3,8
MT 0,1 MT - MT -
NL - NL 0,4 NL 01
PL 138 PL 1,9 PL 9,2
PT 23 PT 0,7 PT 3,6
RO 2,6 RO 2,6 RO 4,0
SE 2,2 SE 2,7 SE 59
sl 0,1 sl 0,9 sl 1,2
SK 0,2 SK 0,4 SK 2,3
UK 4,6 UK 10,6 UK 26
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http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AT%205;Code:AT;Nr:5&comp=5%7C%7CAT
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AT%200;Code:AT;Nr:0&comp=0%7C%7CAT
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:AT%200;Code:AT;Nr:0&comp=0%7C%7CAT
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:CY%200;Code:CY;Nr:0&comp=CY%7C0%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:CY%200;Code:CY;Nr:0&comp=CY%7C0%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:CY%200;Code:CY;Nr:0&comp=CY%7C0%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:FR%2029;Code:FR;Nr:29&comp=FR%7C29%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:FR%209;Code:FR;Nr:9&comp=FR%7C9%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:FR%2018;Code:FR;Nr:18&comp=FR%7C18%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:MT%200;Code:MT;Nr:0&comp=0%7C%7CMT
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:PT%202;Code:PT;Nr:2&comp=PT%7C2%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:PT%200;Code:PT;Nr:0&comp=PT%7C0%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:PT%203;Code:PT;Nr:3&comp=PT%7C3%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:SE%202;Code:SE;Nr:2&comp=SE%7C2%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:SE%202;Code:SE;Nr:2&comp=SE%7C2%7C
http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=7995&code1=RMA&code2=&gruppen=Link:SE%205;Code:SE;Nr:5&comp=SE%7C5%7C
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