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Reporting of the economic potential of technologies for efficient heating and cooling and heating and cooling with renewable energy identified by the cost-benefit analysis

Overall 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Surplus heat GWh/year 1332 1339 1339 1330 1326 1324 1323 1322 1324 1323 1322 1322 1324 1327 1323 1322 1322 1321 1321 1320 1319 1319 1318 1318 1317 1316 1316 1315 1315 1314
Waste energy cogeneration GWh/year 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890 7 890
Fossil cogeneration GWh/year 2951 2504 1822 1810 1772 1384 1247 1258 651 605 590 579 559 617 616 582 601 600 589 588 658 657 656 655 655 654 654 653 652 652
Renewable energy cogeneration GWh/year 15115 14 653 14 591 14523 14 468 14 438 14313 14 263 14769 14 663 14 639 14 604 14 580 14072 14088 12 240 12238 12213 12 207 12176 11529 11517 11504 11491 11479 11484 11472 11459 11 446 11434
Heat pump GWh/year 930 1946 2285 2388 2757 3258 3523 3586 3696 3911 3948 3996 4045 4354 4280 6229 6124 6165 6190 6230 6274 6268 6261 6254 6255 6240 6233 6226 6220 6213
Fossil boilers GWh/year 283 312 527 449 323 274 271 254 242 244 243 242 238 341 327 299 282 261 241 221 444 426 421 416 411 401 395 390 385 380
Renewable energy boilers GWh/year 7 603 7355 7231 7 340 7304 7 265 7199 7 146 7 106 6960 6933 6904 6 869 6757 6794 6712 6768 6728 6 695 6649 6 642 6636 6629 6622 6608 6 601 6594 6588 6581 6574
Other techniques GWh/year 540 567 819 698 515 458 462 446 425 444 444 443 445 562 573 589 609 626 643 671 959 976 980 984 988 987 991 995 999 1003
Households 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 L 2047 2048 2049 2050
Surplus heat GWh/year 872 877 876 871 868 867 866 865 867 866 866 865 867 869 866 866 865 865 865 864 864 863 863 863 862 862 862 861 861 860
Waste energy cogeneration GWh/year 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165 5165
Fossil cogeneration GWh/year 1932 1639 1193 1185 1160 906 816 824 426 396 387 379 366 404 403 381 393 393 385 385 430 430 430 429 429 428 428 427 427 427
Renewable energy cogeneration GWh/year 9896 9593 9553 9508 9472 9453 9371 9338 9 669 9 600 9584 9561 9 546 9213 9224 8014 8012 7996 7992 7972 7 548 7 540 7532 7523 7515 7519 7510 7502 7494 7 486
Heat pump GWh/year 609 1274 1496 1564 1805 2133 2306 2348 2420 2561 2585 2616 2649 2851 2802 4078 4010 4036 4052 4079 4108 4103 4099 4095 4095 4085 4081 4076 4072 4068
Fossil boilers GWh/year 185 204 345 294 211 179 178 167 158 159 159 158 156 223 214 195 185 171 158 144 291 279 276 272 269 262 259 255 252 249
Renewable energy boilers GWh/year 4978 4815 4734 4805 4782 4756 4713 4679 4652 4557 4539 4520 4497 4424 4448 4394 4431 4 405 4383 4353 4349 4344 4340 4336 4326 4322 4317 4313 4309 4304
Other techniques GWh/year 353 371 537 457 337 300 302 292 279 291 291 290 291 368 375 385 399 410 421 439 628 639 641 644 647 646 649 651 654 657
Services 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Surplus heat GWh/year 399 401 401 399 397 397 396 396 397 396 396 396 397 397 396 396 396 396 396 395 395 395 395 395 395 394 394 394 394 394
Waste energy cogeneration GWh/year 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364 2364
Fossil cogeneration GWh/year 884 750 546 542 531 415 373 377 195 181 177 174 167 185 185 174 180 180 176 176 197 197 197 196 196 196 196 196 195 195
Renewable energy cogeneration GWh/year 4528 4390 4371 4351 4334 4325 4288 4273 4425 4393 4385 4375 4368 4216 4221 3667 3666 3659 3657 3648 3454 3450 3446 3443 3439 3440 3437 3433 3429 3425
Heat pump GWh/year 279 583 684 715 826 976 1055 1074 1107 1172 1183 1197 1212 1304 1282 1866 1835 1847 1854 1866 1880 1878 1876 1874 1874 1869 1867 1865 1863 1861
Fossil boilers GWh/year 85 93 158 134 97 82 81 76 72 73 73 72 71 102 98 89 84 78 72 66 133 128 126 125 123 120 118 117 115 114
Renewable energy boilers GWh/year 2278 2203 2166 2199 2188 2176 2157 2141 2129 2085 2077 2068 2058 2024 2035 2011 2027 2015 2006 1992 1990 1988 1986 1984 1980 1978 1976 1974 1972 1970
Other techniques GWh/year 162 170 245 209 154 137 138 134 127 133 133 133 133 168 172 176 182 188 193 201 287 292 293 295 296 296 297 298 299 300

Derived heat GWh/year 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 40 40 40 40
Waste energy cogeneration GWh/year 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243
Fossil cogeneration GWh/year 91 77 56 56 55 43 38 39 20 19 18 18 17 19 19 18 18 18 18 18 20 20 20 20 20 20 20 20 20 20
Renewable energy cogeneration GWh/year 465 451 449 447 445 444 440 439 455 451 451 449 449 433 434 377 377 376 376 375 355 354 354 354 353 353 353 353 352 352
Heat pump GWh/year 29 60 70 73 85 100 108 110 114 120 122 123 124 134 132 192 188 190 190 192 193 193 193 192 193 192 192 192 191 191
Fossil boilers GWh/year 9 10 16 14 10 8 8 8 7 7 7 7 7 11 10 9 9 8 7 7 14 13 13 13 13 12 12 12 12 12
Renewable energy boilers GWh/year 234 226 223 226 225 224 222 220 219 214 213 212 211 208 209 207 208 207 206 205 204 204 204 204 203 203 203 203 203 202
Other techniques GWh/year 17 17 25 21 16 14 14 14 13 14 14 14 14 17 18 18 19 19 20 21 30 30 30 30 30 30 30 31 31 31
Other 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Surplus heat GWh/year 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Waste energy cogeneration GWh/year 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118
Fossil cogeneration GWh/year 44 37 27 27 26 21 19 19 10 9 9 9 8 9 9 9 9 9 9 9 10 10 10 10 10 10 10 10 10 10
Renewable energy cogeneration GWh/year 226 219 218 217 216 216 214 213 221 219 219 218 218 210 211 183 183 182 182 182 172 172 172 172 172 172 171 171 171 171
Heat pump GWh/year 14 29 34 36 41 49 553 54 55 58 59 60 60 65 64 93 92 92 92 93 94 94 94 93 93 93 93 93 93 93
Fossil boilers GWh/year 4 5 8 7 5 4 4 4 4 4 4 4 4 5 5 4 4 4 4 3 7 6 6 6 6 6 6 6 6 6
Renewable energy boilers GWh/year 114 110 108 110 109 109 108 107 106 104 104 103 103 101 102 100 101 101 100 99 99 99 99 99 99 99 99 98 98 98

Other techniques GWh/year 8 8 12 10 8 7 7 7 6 7 7 7 7 8 9 9 9 9 10 10 14 15 15 15 15 15 15 15 15 15



