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emissions sources  1832
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costs  168
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emissions  1182

energy sector emissions  619–620, 619, 620
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265–268, 266, 267, 1743–1744
fossil fuel and industry related (CO2-FFI)  6, 

6n, 7, 7, 8, 9, 10–11, 159, 159n, 160, 
161, 163, 217, 218, 223, 225, 228, 229, 
229, 230–231, 233

fugitive emissions  28, 620, 647, 796
future CO2 emissions  16, 219, 265–268, 

266, 267
residual CO2 emissions  268–269, 268

energy return of investment (EROI)  647
energy with CCS  24–25, 615, 646, 647, 648, 

693, 699, 700, 1743
energy without CCS  24–25
enhanced recovery  642
environmental impacts  647
extraction costs  647
fossil fuel-dependent countries  624–625, 1746, 

1747, 1748, 1771
fuel switching  1182
hydrogen production  647
infrastructure  219, 265–269, 615, 693, 697, 698, 

1743–1744, 1743, 1771
international cooperation  1505–1506, 

1593–1594
investment and finance  615, 694, 697, 1409, 

1566–1567
levelised costs of electricity (LCOE)  662
long-term goal compatible mitigation pathways  

299
low-carbon energy transition  647, 698–700
methane emissions and mitigation  646, 647
net-zero energy systems  672–674
phase-out  16, 624–625, 625–626, 647, 693, 

699, 705, 1567, 1593–1594, 1742–1749, 
1743, 1771
international cooperation  1593–1594
scenarios and pathways  309, 312, 313

public support  648
removal of subsidies  1387–1388
resource rich countries  1769–1770
resources and extraction  646–647, 698, 1394
revenues  1746, 1747, 1748
scenarios and pathways  267, 309, 312, 313, 

323–324, 341, 438, 625–626, 698–700
stranded assets  615, 647, 1744–1745, 1747
subsidies  465–466, 629, 629, 648, 1359, 1383, 

1387–1388, 1388, 1567
substitution  751
technology and innovation  647, 1655
transport  251
see also coal; stranded assets*

France  256, 432, 436, 438, 990, 995, 1090, 1373, 
1503

frequently asked questions (FAQs)
1.1: What is climate change mitigation?  194
1.2: Which greenhouse gases (GHGs) are 

relevant to which sectors?  194

1.3: What is the difference between ‘net zero 
emissions’ and ‘carbon neutrality’?  194

2.1: Are emissions still increasing or are they 
falling?  274

2.2: Are there countries that have reduced 
emissions and grown economically at the 
same time?  274

2.3: How much time do we have to act to keep 
global warming below 1.5 degrees?  274

3.1: Is it possible to stabilise warming without 
net negative CO2 and GHG emissions?  385

3.2: How can net zero emissions be achieved 
and what are the implications of net zero 
emissions for the climate?  385

3.3: How plausible are high emissions scenarios, 
and how do they inform policy?  386

4.1: What is to be done over and above 
countries’ existing pledges under the Paris 
Agreement to keep global warming well 
below 2°C?  477

4.2: What is to be done in the near term to 
accelerate mitigation and shift development 
pathways?  477

4.3: Is it possible to accelerate mitigation in the 
near term while there are so many other 
development priorities?  477

5.1: What can every person do to limit warming 
to 1.5°C?  572

5.2: How does society perceive transformative 
change?  572

5.3: Is demand reduction compatible with 
growth of human well-being?  572

6.1: Will energy systems that emit little or no 
CO2 be different than those of today?  707

6.2: Can renewable sources provide all the 
energy needed for energy systems that emit 
little or no CO2?  707

6.3: What are the most important steps to 
decarbonise the energy system?  707

7.1: Why is the Agriculture, Forestry and Other 
Land Uses (AFOLU) sector unique when 
considering GHG mitigation?  831

7.2: What AFOLU measures have the greatest 
economic mitigation potential?  831

7.3: What are potential impacts of large-scale 
establishment of dedicated bioenergy 
plantations and crops and why is it so 
controversial?  831

8.1: Why are urban areas important to global 
climate change mitigation?  927

8.2: What are the most impactful options cities 
can take to mitigate urban emissions, and 
how can these be best implemented?  927

8.3: How do we estimate global emissions from 
cities, and how reliable are the estimates?  
927

9.1: To which GHG emissions do buildings 
contribute?  1018

9.2: What are the co-benefits and trade-offs of 
mitigation actions in buildings?  1018

9.3: Which are the most effective policies and 
measures to decarbonise the building 
sector?  1018

10.1: How important is electromobility in 
decarbonising transport and are there major 
constraints in battery minerals?  1120

10.2: How hard is it to decarbonise heavy 
vehicles in transport like long-haul trucks, 
ships and planes?  1120

10.3: How can governments, communities and 
individuals reduce demand and be more 
efficient in consuming transport energy?  
1121

11.1: What are the key options to reduce 
industrial emissions?  1224

11.2: How costly is industrial decarbonisation 
and will there be synergies or conflicts with 
sustainable development?  1224

11.3: What needs to happen for a low-carbon 
industry transition?  1224

12.1: How could new technologies to remove 
carbon dioxide from the atmosphere 
contribute to climate change mitigation?  
1322

12.2: Why is it important to assess mitigation 
measures from a systemic perspective, rather 
than only looking at their potential to reduce 
GHG emissions?  1322

12.3: Why do we need a food systems approach 
for assessing GHG emissions and mitigation 
opportunities from food systems?  1322

13.1: What roles do national play in climate 
mitigation, and how can they be effective?  
1413

13.2: What policies and strategies can be applied 
to combat climate change?  1413

13.3: How can actions at the sub-national level 
contribute to climate mitigation?  1413

14.1: Is international cooperation working?  
1517

14.2: What is the future role of international 
cooperation in the context of the Paris 
Agreement?  1517

14.3: Are there any important gaps in 
international cooperation, which will need to 
be filled in order for countries to achieve the 
objectives of the Paris Agreement, such as 
holding temperature increase to well below 
2°C and pursuing efforts towards 1.5°C 
above pre-industrial levels?  1517

15.1: What’s the role of climate finance and the 
finance sector for a transformation towards 
a sustainable future?  1610

15.2: What’s the current status of global climate 
finance and the alignment of global financial 
flows with the Paris Agreement?  1610

15.3: What defines a financing gap, and where 
are the critically identified gaps?  1610

16.1: Will innovation and technological changes 
be enough to meet the Paris Agreement 
objectives?  1701

16.2: What can be done to promote innovation 
for climate change and the widespread 
diffusion of low-emission and climate-
resilient technology?  1701
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16.3: What is the role of international technology 
cooperation in addressing climate change?  
1701

17.1: Will decarbonisation efforts slow or 
accelerate sustainable development 
transitions?  1772

17.2: What role do considerations of justice and 
inclusivity play in the transition towards 
sustainable development?  1772

17.3: How critical are the roles of institutions 
in accelerating the transition and what can 
governance enable?  1772

Fridays for Future  1375, 1508, 1765
frugal innovations  1648
fuel poverty*  1001–1002, 1003
fuels  1052, 1053

alternative fuels  677–678, 679, 1064–1068, 
1064, 1066, 1067

ammonia  1052, 1068, 1094–1095, 1096
carbon-based  677
carbon taxes  270
costs  1088, 1148
diesel  1068, 1074, 1078, 1079, 1080
emissions factors  1145–1146, 1145
final energy demand per fuel  970–971, 971
fuel efficiencies  1146–1147
fuel switching  1188

co-benefits for SDGs  1211
industry scenario analysis  1203
policy approaches and strategies  1213
policy packages for cooking fuels  569

fuelwood harvest  770–771, 782
household and cooking  548, 559, 567, 569, 

622–623, 623–624, 629, 705, 1000–1001, 
1003–1004

hydrogen (and derivatives)  1053, 1184
fuel cells  656, 1070–1071, 1079, 1088
liquid hydrogen (LH2)  1088–1089
shipping fuel  1094–1095, 1096

methanol  1095
mitigation potential  1094–1095, 1096
natural gas  1065, 1082, 1095
net-zero emission fuels  677–678, 679
power to fuels (PtX)  656, 675, 1184
regional variation in fuel type use  622–623
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synthetic fuels  1052, 1068, 1071, 1080, 1088, 

1094
traditional biomass  622–623, 623–624, 629, 

644, 970–971, 972
transport  1052, 1064–1073, 1075, 1080, 1081

aviation  1087–1089, 1113, 1118–1119
road and rail freight  1083, 1084–1085, 

1085
shipping  1094–1095, 1096, 1113, 

1118–1119
see also biofuels*; fossil fuels*; gas

fugitive emissions (oil and natural gas 
systems)*  28, 620, 647, 796

G
gap indicators  425–426

see also emissions gap; implementation gap
gas  646, 647–648

energy sector emissions  247, 619–620, 620
final energy demand per fuel  970–971, 971
liquefied natural gas (LNG)  623, 647, 1065, 

1080, 1095, 1098
liquefied petroleum gas (LPG)  458, 548, 559, 

569, 624, 629, 1005, 1399
low-carbon transition  699, 699
production and demand trends  622, 622
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gasification  647, 657
gender equity*  465, 507, 525–527, 1003–1004, 

1609–1610, 1748
general-purpose technologies (GPT)  1249–1250, 

1314, 1321
geoengineering  168, 1488
geothermal energy*  648–649, 648
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costs and potential  648
final energy demand per fuel  970–971, 971
levelised costs of electricity (LCOE)  662
synergies and trade-offs with SDGs  1761
trends in electricity generation  627
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accelerated mitigation pathways  436, 438, 440
buildings mitigation potential  989, 990
climate governance and institutions  1367
climate laws  1363
coal use and phase-out  626
energy sector  436, 628
energy system  1743
energy transition policies  700
industrial waste management  1180
industry policy  1215, 1215–1216
low emission strategies  433, 434
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net zero targets  432
REDD+  1503
renewable electricity generation  437
renewable energy policies  569
solar power  557, 1387
sufficiency  990, 995
technological change  257
transport  440, 1060
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Ghana  828–829, 1746, 1755
GHG Content Certifications  1219
Global Carbon Budget (2020)  240–242, 241, 242, 

243, 760
Global Climate Action  158
Global Climate Litigation Report: 2020 Status 

Review (UNEP 2020)  172
global commons  156–157
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Global Environment Facility (GEF)  1471, 1484
global innovation systems (GIS)  1660–1661

global mean surface air temperature (GSAT)*  
1880, 1890

global mean temperature  316–318, 317
global models  417, 418, 750, 752, 760–762, 761, 

762–763
global multiregion input-output (GMRIO)  239
Global North  251, 457, 534, 914, 1296
Global Roadmap scheme  769
Global South

buildings sector emissions  251
climate change policies  1405
electrification  900
emissions embodied in trade  245
energy efficiency  534
investment and finance  1603
transnational networks  914, 1296

Global Stocktake  415, 693, 762, 762–763
global temperature change potential (GTP)  

226–228
global transport energy models (GTEM)  1098–

1099, 1100, 1101, 1103, 1106, 1110–1111, 
1853, 1854

global value chains  1248, 1318–1319
global warming*
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exceeding 1.5°C  14
individual contribution to limit to 1.5°C  572
likelihood of limiting  14–16, 18–20, 21, 21–22, 

23–24
limiting to 2°C  6–7, 14–16, 28, 1322, 1742
limiting with system transformations  17–39, 

18–20, 21–23, 26–27
projected outcomes  17–24, 18–20
scenarios  21–23
scenarios and pathways  316–318, 317, 325, 
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1881–1882
global warming potential (GWP)*  6n, 217n, 222, 

226–228, 319, 1089, 1830, 1831, 1833, 1833
governance*  154, 190, 1729

accelerating mitigation and shifting 
development pathways  461–462, 465

accelerating sustainable transitions  1735–1736, 
1767–1768, 1772

actors and agency in public process  1373–1375
adaptation and mitigation  468, 1404–1405
AFOLU sector  773, 825, 828–829, 1750
bioeconomy  1310–1311
buildings sector  956, 1015–1016
carbon dioxide removal (CDR)  1248, 1277–

1279, 1277–1278, 1488, 1495
community climate action plans  1511
critical minerals  1116–1117
cross-sector social partnerships (CSSPs)  

1510–1511
cross-sectoral  1248, 1295–1296, 1296–1297
demand-side measures/mitigation  521–525, 

564
developing countries  956, 1767
and digitalisation  1654
economic  1501
enabling environments for climate finance  1586
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enabling shifting development pathways and 
accelerated mitigation  412

energy system  700–701, 1504–1506, 1747
food systems  1248, 1295–1296, 1296–1297
framework laws  1361, 1363
global energy governance  1504–1506
integrated governance  1405, 1406
international technology cooperation  1685–

1688, 1689
and just transitions  1747
land-based mitigation  1248
land-related impacts of mitigation options  

1303–1304
local autonomy  912
local governments  879–880, 1370, 1510–1511
low-emission technology in developing countries  

1685
mega-regional trade agreements  1501
national climate strategies  1363–1365
networks  1378–1379
participatory governance*  461–462, 525, 556, 

564, 1304, 1406
policy effectiveness  569
political change  468
political systems  1371–1372
polycentric governance  1304
positive feedbacks  522
public-private partnerships (PPPs)  1509–1510
renewable energy  1304
solar radiation modification (SRM)  1493–1494, 

1494–1495
structural factors  1370–1373
sub-national  1367
sub-national actors  1378–1381
sub-national institution building  1369–1370
sustainability transitions  1767–1768
sustainable development and land-use  1750
technological change  1691, 1696
transnational governance  914
urban systems  879–880, 896, 898, 911–917
see also climate governance*; multilevel 
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Gradual Strengthening (IMP-GS)  309–313, 

310–312, 334, 334, 357, 1200, 1200, 1201, 
1877–1879
characteristics  175, 331, 338
cross-cutting implications  893
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174–175, 174
physical and transition risk  1585
quantitative scenario selection  1879
storyline  175, 1878
warming levels  307, 309, 331

grasslands  783–785, 788–789
grassroots innovations  1648
green bonds  915–916, 1484–1485, 1550, 1579, 

1598–1600, 1605, 1606
green certificates  1004, 1013, 1677, 1680
Green Climate Fund (GCF)*  158, 169, 1471, 1484, 

1487, 1503
green economy  177–178
green growth  177
green industrialisation  1754

green infrastructure*  1403, 1404
and active transport  908
adaptation co-benefits  903, 903–904, 905
co-benefits  875, 876, 877, 878
economic co-benefits  876
green roofs, green walls and greenways  

907–908
SDG linkages  903, 903–904
urban trees and forests  905, 905–907

green labelling see standards and labelling
Green New Deals  474, 1408–1409
green paradox  1319–1320
green public procurement  1213, 1294, 1392, 

1673
green quantitative easing (QE)  1586
green stimulus packages  1408–1409
greenhouse gas emission metric*  6n, 63–64, 

222, 225–226, 226–228, 319, 417, 1824, 1825, 
1830, 1831

greenhouse gas neutrality*  329, 1363
greenhouse gases (GHGs)*  217–219, 221–238

AFOLU emissions  753, 771, 799, 821–822
AFOLU emissions and removals  755–766, 756, 

757, 758, 759, 761, 762–763, 764, 765
AFOLU regional emissions  806–807, 806
AFOLU total net GHG flux  756–758, 756, 757
atmospheric lifetime  1831
buildings emissions  955, 957, 963–967, 

963–964, 966, 1018
climate legislation and emissions  1362, 1363, 

1364
contribution to warming  225, 226, 226–228
COVID-19 pandemic and emissions  511–512
current policies and emissions  219, 298
defining  220n
demand for GHG intensive products  513
development pathways and emissions  452–453
digitalisation, impact on emissions  1652–1654
economic development and emissions  178–180, 

179
emission pathways  17, 18–20, 26–27, 298
emissions datasets  1831–1837, 1832–1833, 

1834–1836
emissions growth rates  6, 8
emissions inventories  221–222
emissions modelling methods  1849
energy sector emissions  28–29, 620, 620, 685
FAQs  194
food system emissions  1280–1285, 1281, 1282, 

1283, 1284
global emissions  863, 885

buildings  955, 957, 963, 965
regional contributions to  9, 10–11
transport  1055–1056, 1055
trends  153, 155, 159, 160, 228–232, 229, 

230, 231, 274
global warming potential (GWP)  1831
historical emissions  231–232, 231
household emissions  9, 531–532, 532
hydropower emissions  671, 1303
Illustrative Mitigation Pathways (IMPs)  26, 811
industrial emissions  1163, 1165–1176, 1166, 

1167, 1168, 1170, 1173, 1174, 1175

inventories  65, 329, 750, 752, 756, 758
land-atmospheric GHG fluxes  754, 755
lifecycle GHG emissions  1193

buses and passenger rail  1079–1080, 1081
light-duty vehicles (LDVs)  1074, 1075, 1076, 

1077
long-term emissions savings  1178
mitigation policies and emissions  1479–1481
Nationally Determined Contributions (NDCs)  

416
net emissions  6n
non-CO2 warming contribution  349–350, 350
per capita emissions  863, 885, 885, 1283–1285, 

1284
production-based emissions  9, 10–11
projected emissions  14–17, 14, 15–16
reducing energy sector emissions  28–29
regional emissions  806–807, 806, 863, 885, 886
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transport  1055–1056, 1055
trends  159–162, 161, 233–236, 234–235, 

236, 238
residential energy emissions  967–968
sectoral emissions  8
sectoral emissions trends  236–237, 237, 238
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short-term emissions savings  1178
sources  755, 1831–1837, 1832–1833, 

1834–1836
territorial emissions  167, 221–238, 239, 
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urban emissions  885, 885
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reduction  897–899
transport  1058–1059, 1058, 1059
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and accelerated mitigation  411
development pathways and emissions  452
energy sector emissions  622
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impact on climate finance  1557
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247, 251
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habitat conservation  1497
halocarbons*  955, 963, 1496, 1831
harmonisation  1875, 1879, 1889
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and air pollution  233, 368, 376–377, 1002, 
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climate change impacts  376
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COVID-19 pandemic  925–926
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mitigation pathways and sustainable 

development  375–377, 376
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regional policy costs  362–363
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climate technology  1689
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1675, 1685, 1687–1688
technological change and energy transition  
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technology development and transfer  
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sectoral agreements and institutions  1503–
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shifting development pathways  459
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sustainable development  1453, 1454, 1497–
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trade agreements  1499–1501
transnational business partnerships  1511
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transnational public-private partnerships  1506, 

1509–1512
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triangular cooperation (TrC)  1501–1502
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reference scenarios  1251–1252
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food system policies  1293
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modelling methods  1846
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internationally transferred mitigation outcomes 
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1555–1556, 1580–1585, 1590
assessments  1567, 1580
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collective actions  1561
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COVID-19 recovery packages  164, 1550, 
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cross-sectoral considerations  1248
cross-sectoral implications  1320–1321
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disaster risk reduction finance  1554, 1566
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financing gaps  1549, 1555, 1574–1579, 1580, 
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food system transitions  1293
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fossil fuel-related and transition  1566–1567
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green stimulus packages  1408–1409
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innovation and technology  219, 1216–1217, 
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innovative financing approaches  1550, 
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international cooperation  1482–1485, 1485, 
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international transfers  363
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just transitions  1549, 1603
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losses and damages  1579
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mitigation finance  1554
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multilateral initiatives  1588–1589
nature-based solutions  1607–1609
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new markets and technologies  1578, 1587
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pathways and scenarios  300
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scenarios and pathways  158–159, 300, 
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sustainability transitions  1767
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technical assistance/partnerships  1603, 
1604–1605, 1606
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transparency  1550, 1584, 1586, 1598–1599, 
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urban mitigation and adaptation  879–880, 912, 
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international cooperation  1455
investment and finance  1554
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mitigation pathways  415
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IPCC Special Report on Climate Change and 
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adaptation and mitigation  468
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adaptation and mitigation  468
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buildings  992
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land use and mitigation  1297
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near to mid-term mitigation and development 
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sustainable development  468, 1732
urban systems and other settlements  866
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accelerated mitigation pathways  435, 437, 438, 
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buildings  439, 440, 989, 990
coal use and phase-out  625
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1740
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energy sector  437, 439
green-city initiatives  1756
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hydrogen transport  658
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low emission strategies  433–434
net zero energy buildings  440
net zero targets  432
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R&D funding  1674
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academic literature  433
accelerated mitigation and shifting development 
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national development plans  453
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organisations and movements  469, 473, 474, 
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private investors  1603
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sustainability transitions  1768–1769
transformative justice  1407
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Kaya identity*  246, 256

AFOLU sector  253
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1092, 1506
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land-based mitigation  751, 753, 755, 774–805, 
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and adaptation  469–471, 1757–1758
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costs and potentials  1274
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biofuels  1066
biomass production  1301, 1302
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Illustrative Mitigation Pathways (IMPs)  811, 812
land availability  825–826
modelling methods  1855

land use, land-use change and forestry 
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CO2 emissions  160, 161
CO2 fluxes  760–761, 761, 762
economic mitigation potential  809
emissions and removals  756
Nationally Determined Contributions (NDCs)  
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land-use pathways  1297–1298
Latin America and Caribbean  1823, 1824

accelerated mitigation pathways  435, 438
adaptation and mitigation  1402
AFOLU emissions  252–253, 253, 254, 756, 756, 
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AFOLU mitigation pathways  806, 807
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buildings mitigation potential  989, 991
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emissions embodied in trade  244
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emissions trends and drivers  233, 234–235, 236, 

238, 246, 248, 249
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energy sector emissions  248, 620, 621
financial flows and stocks  1562, 1563
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fossil fuel-dependent countries  1746
IMP for energy system transformation  689, 691
industry emissions  248, 249
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land cover change  807
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1100, 1101
urban adaptation and mitigation  1758
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urban emissions scenarios  891, 892
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energy investment needs  1572
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financial flows and stocks  1562, 1563
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levelised cost of conserved energy (LCCE)  1827
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fossil energy  662
geothermal energy  648, 662
hydropower  638, 639, 662
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institutional  189, 696, 1768
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transport  894, 1059
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co-benefits, synergies and trade-offs  301, 368, 
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CO2 and GHG, role of  318–324, 318, 320–322, 
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benefits of avoided climate impacts  
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co-benefits and trade-offs  368
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distributive effects  369
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emissions reductions  299, 329, 337, 349–351, 
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climate change impacts  335
mitigation strategies  332–334
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socio-economic drivers  313–315, 314
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impact of COVID-19 pandemic  316
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mitigation strategies  332–334
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and near- to medium-term emissions reductions  
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pathway types and modelling  303–313
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sectoral analysis  299, 336–348, 336
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temperature outcomes  315–334, 315, 317, 
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timing of mitigation action  347, 349–358, 357, 
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timing of net zero emissions  322, 324, 325–329, 
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net-zero GHG emissions*  162, 174, 191, 325, 
327–329, 430–432, 431–432, 433, 435, 441, 
914–915
buildings  31
carbon dioxide capture and utilisation (CCU)  

1186
degree to which possible  1260
energy systems  671–672
hydrogen, role of  1184
industry  29, 1166, 1167, 1184, 1196, 1754
long-term goal compatible mitigation 

pathways  299, 385
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pathways and scenarios  23–24
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timescales  1262–1263
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urban systems  30

pathways  1204, 1206
scenarios  535, 536
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1359
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net-zero energy (NZE) buildings  440, 981, 982
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100% renewable  674, 675–676
alternative fuels  677–678, 679
barriers  677–678
carbon dioxide removal (CDR)  681
characteristics  672, 673–674
costs  677–678, 704
definitions  619
difficult-to-electrify sectors  677–678, 678
electricity emissions  674–675
electrification of end uses  676–677
energy efficiency and demand reduction  

679–680
fossil fuels  672–674
governance and institutions  681–682, 682
hydrogen  677–678, 679, 684
Illustrative Mitigation Pathways (IMPs)  689–691
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timing of net-zero emissions  686, 687–688

net-zero energy targets  439–440, 440
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bioenergy policies  818
buildings  994–995
climate litigation  1376, 1376, 1377
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energy supply transitions  256
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services for well-being  515
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carbon markets  813–814
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food system emissions  803
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765, 771, 793–794, 795–796, 806–807, 
806, 821

AFOLU emissions reduction  346, 346
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emissions uncertainties  222, 224
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global warming potential (GWP)  1831
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812
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scenarios and pathways  17, 24, 318, 319
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sources  755, 1832–1833
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North America  1823, 1824

accelerated mitigation pathways  435
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AFOLU mitigation potential  781, 782, 784
AFOLU removals  760
buildings emissions  250, 250, 251, 964, 965, 

966, 968
embodied emissions  978
reduction potential  970

buildings energy demand  971, 973, 973, 974
buildings mitigation potential  955, 988, 989, 

989, 991
climate change impacts on energy supply  667, 

668
coal use and phase-out  624, 626
consumption-based emissions  243
emissions embodied in trade  245
emissions trends and drivers  233, 234–235, 236, 

238, 246
energy investment needs  1571
energy sector emissions  248, 620, 621, 622
energy system  246, 247
fire regimes  770
forest and forestry  767, 770, 817
grassland conversion  784
industry emissions  248, 249
nuclear power  640
per capita floor area  969
renewable energy capacity  627
transport  251
transport demand  1101–1103, 1102
transport emissions  252, 1055, 1056
transport modal trends  1104
trends in energy use  623
urban land use trends  883, 884
urban population and urban expansion  883, 883
voluntary offsets  814
see also Canada; United States of America (USA)

North-South technology transfer and 
cooperation (NSTT)  469, 1502

Norway  256, 270, 1373, 1501, 1503, 1766
nuclear power  438–439, 639–641

costs  640, 662
governance and institutions  681
land occupation, impacts and risks  1303
levelised costs of electricity (LCOE)  640, 662
safety risks and public support  640–641
synergies and trade-offs with SDGs  1761
trends in electricity generation  627

O
ocean acidification  1269–1270, 1271
ocean albedo change (OAC)  1489, 1490, 

1493–1494
ocean alkalinisation/ocean alkalinity 

enhancement*  1270–1271, 1275
ocean-based CDR methods  1247, 1268–1273, 

1272, 1275
ocean fertilisation*  1269–1270, 1272, 1275, 1495
Oceania  767, 770, 814
OECD countries

AFOLU mitigation pathways  806, 807, 807
AFOLU mitigation potential  810–811, 810
coal use and phase-out  624
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emissions trends and drivers  245, 247, 251, 
254, 1176

regulatory measures  816
supply chains and embodied emissions  1176
transport modal trends  1104

officetel (office-hotel)/officetelschool concept  
956, 960

offset (in climate policy)*  813–814, 814, 
914–915, 1089, 1115, 1506–1507

oil  647–648
energy sector emissions  619–620, 620
final energy demand per fuel  970–971
international agreements and cooperation  1505
low-carbon transition  699, 700
production and demand trends  622, 622

oil companies  1746
One-Stop Shop (OSS) approach  994–995, 1013
organic carbon (OC)  225, 232–233, 232, 1269
organic farming*  796–798
Organisation for Economic Co-operation and 

Development (OECD)  1471–1472, 1565
organisational procurement  1294
overshoot pathways*  15, 15–16, 17, 18, 307, 

327, 353, 354–355, 424–426
ozone-depleting substances (ODS)  271, 1496
ozone (O3)*  221, 271, 441–442, 1491, 1496

P
Pacific Climate Warriors  1508–1509
Pakistan  1741
palm oil  818, 1293–1294, 1295, 1750
Papua New Guinea  783
Paris Agreement  13, 48, 153, 155, 156, 158–159, 

165, 167, 172–173, 1453, 1455, 1462, 
1732–1733
1.5°C temperature goal  1745
accountability  1468–1469
agriculture and sustainable development  816
ambition cycle  1464, 1465, 1475, 1478
arguments for and against  1462–1463, 1513
aviation emissions  1092–1093
co-benefits  1477
compliance  1700
context and purpose  1464–1466
cooperative approaches  1470–1471
differences to Kyoto Protocol and UNFCCC  

1461, 1462
distributive outcomes  1477
economic performance  1477–1478
effectiveness  1459, 1476–1478, 1515, 1516
engagement of financial sector in Climate 

Agenda  1555–1556
environmental effectiveness  1476–1477
equity, fairness and just transitions  423, 474, 

1465, 1468
FAQs  1517
framing concepts for assessing  1456–1458
GHG mitigation targets  431, 431–432
global stocktake  1469, 1475
implementation and compliance  1474
institutional strength  1478, 1515

international shipping and aviation emissions  
1506

investment and financing strategies  1471–1472, 
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key features  1463–1464, 1463, 1474–1475
long-term goal  424–426
loss and damage  1498
means of implementation and support  

1471–1474, 1481, 1482
capacity building  1473–1474, 1487–1488
finance flows  1471–1472, 1482–1485, 

1485, 1487
market-based mechanisms  1488
technology development and transfer  

1472–1473, 1485–1487
meeting goals  477, 1738–1739, 1771
mitigation and adaptation  1497–1498
mobilising capital  1602–1606
multi-level, multi actor governance  1495–1496
multilevel governance  912–913
national net zero targets  1465–1466
Nationally Determined Contributions (NDCs)  

1464, 1465, 1466–1468, 1467, 1474–1475, 
1478

negotiation context and dynamics  1455, 
1462–1463

non-state actors  1508–1509
Paris Rulebook  1466, 1468, 1469, 1472–1473, 
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supplementary means and mechanisms of 
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and sustainable development  1471
technology development and transfer  1701
temperature goal  1453, 1454, 1464–1465, 

1474, 1478, 1489–1490, 1504, 1517
transformative potential  1477
transparency framework  1464, 1468–1469, 

1472, 1473, 1475, 1478
transport  1115
see also Nationally Determined Contributions 

(NDCs)
Paris Committee on Capacity-building (PCCB)  

1687
participatory governance*  461–462, 525, 556, 

564, 1304, 1406
particulate matter (PM)*  441, 873, 1077, 1491, 

1740
path dependence*  188, 350–351, 696, 697–698, 

1767
pathways*  17–37, 156, 174

accelerated action  298, 356–358, 357
accelerating sustainable transitions  1739–1742
carbon dioxide removal (CDR) in  24–25
climate-resilient pathways*  1401, 1757, 1758
cross-sector linkages  336–341
following NDCs  298, 327, 349, 351, 352, 353, 

355–356, 358
immediate action  298, 349, 353, 354, 356, 357, 

358, 360–361
limiting to 1.5°C  298–299, 300, 324, 325, 326, 

327, 328, 329, 332, 337, 349

limiting to 2°C  236, 298–300, 324, 325, 326, 
327, 328, 329, 332, 337, 349, 351

long-term temperature pathways  424–426
low carbon development pathways  1739–1742
low energy and resource demand  535–538, 

536–537
national emission pathways  431, 432, 433–435, 

434
participatory  535
reference pathways  309
sectoral analysis  342–348
sustainable development  178, 179
sustainable development pathways for 

decarbonisation  1739–1742
transition pathways  411, 506, 535, 1729, 

1748–1749, 1770
distributional effects  412
sustainable  705, 1734

see also specific sectors
payment for ecosystem services (PES)  815–816
peak warming  1874–1875
peatlands  785–786

carbon emissions  760
costs and potentials  1274
restoration  786, 1274, 1276, 1750

perfluorocarbons (PFCs)  221, 224, 229, 1390
peri-urban areas*  263, 910, 1079
permafrost thaw  785
permanence  821
personal carbon footprint (PCF)  255, 452, 872
Peru  785
Philippines  262, 452, 626, 905
plastics  1163, 1179, 1186, 1192, 1193, 1194, 1204
Poland  626, 870
policies (for climate change mitigation and 

adaptation)*  13–14, 125–131, 156, 269–271, 
1358–1359, 1381–1384, 1412
accelerating mitigation  412–413, 444, 460, 461
accelerating transition  564, 1735–1736, 

1764–1770
acceptance and support for  446, 466, 556, 

1372–1373, 1384, 1389
adaptation and mitigation  469
adverse side-effects  1383–1384, 1383
attribution analysis  1479–1481
for behavioural change  565, 566–567, 566
behavioural instruments  1295
bioenergy  818
CDR governance and policies  1277–1279, 

1277–1278
co-benefits  1359, 1383–1384, 1383, 1385, 

1387, 1400–1403
for coal transition  1743, 1744
coherence  1221–1222, 1733, 1736, 1769
complementarity  507
comprehensive multinational evaluations  

269–270
consumption-based emissions policy applications  

239, 239–240
consumption-oriented instruments  1391
coordinated policy approaches  42, 1249
costs  362–363
coverage  13, 1382, 1382



2017

Index
Index

cross-sectoral implications  1248, 1316–1317
cross-sectoral integration  910–911
cross-sectoral policies  42
current policies, NDCs and projected emissions  

14–15, 14, 15–16, 411, 416–423, 419–420, 
421–422, 424–426

development  45–46, 812–815, 813
distributional effects  445–446, 1383–1384, 

1383, 1386, 1387
drivers and politics  1670, 1671
economic see economic/market-based policy 

instruments
economy-wide approaches  1359, 1408–1409
effectiveness  1382–1386, 1396–1397, 1397, 

1398
in emissions assessment models  417–418
enabling food system transformation  1291–

1295, 1291, 1296–1297
energy systems  697
enforcement  1016
evaluation and assessment  1381–1394

economic effectiveness  1383–1384, 1383, 
1385–1386

economic instruments  1384–1388
environmental effectiveness  1383–1384, 

1383, 1385
evaluation criteria  1383–1384, 1383
regulatory instruments  1388–1391, 

1390–1391
stringency  1382–1383, 1383

failure  471
future policy  701
and gender equity  525–527
GHG emission metrics  226–228
and global emissions  155
housing policy  466–467
ideas, values and beliefs  1372–1373
impacts  171–172

on emissions  13, 269–273
on GHG mitigation  1479–1481
on global mitigation  1380–1381
on national development objectives  

442–446
on stakeholders  1015–1016

implementation  45–46, 525, 1373–1374
industrial decarbonisation  1211–1223
informal sector  564–565
informative instruments  1010, 1294–1295, 

1391–1392
innovation instruments see innovation policy 

instruments
institutional requirements  1383–1384, 1383
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interactions  701, 1396–1397, 1396–1397

cross-sectoral perspectives  1316–1317, 
1317–1318

international interactions of national policies  
1393–1394

sectoral policy interactions  1316–1317, 
1317–1318

international policymaking process  1732–1734
land-use planning and policy  815–818, 

1379–1380
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litigation  1375–1377
low-carbon technology  256
low-carbon urban development  913
market-based instruments see economic/market-
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media and policy process  1377–1378
natural ecosystems  785
non-climate policies  271–273
opposition to  1374, 1375
other policy instruments  1380, 1381, 

1391–1392
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policy design  444, 463, 507, 569
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actors and agency in  1373–1375, 
1378–1379

approaches to policymaking  1394–1395, 
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structural factors and  1370–1373
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public policies  460, 464, 467–468
public procurement and investment  1392
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sectoral  270–273, 700, 1316–1317
sequencing  569–570, 1397
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1399–1400

short-term policies  1397
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socio-technical transitions  1359
soft policy instruments  1670, 1671
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427–428
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for sustainable low-carbon transition  1395–
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synergies and trade-offs  1316–1317, 1317–

1318, 1359, 1400–1403, 1401, 1404, 1406
systemic transformations  1667–1669, 

1667–1668
for technological change  256, 1386, 1670, 1671
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1387, 1392, 1394
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transformative potential  1383–1384, 1383
transition support policies  1391
understanding mitigation response strategies  

186–187
urban mitigation strategies  900
voluntary actions and agreements  818, 1392
for well-being  521–524
see also national and sub-national policies and 

institutions; specific sectors

policy-action gap  878–879
policy attribution  1479–1481
policy classification (scenarios)  1889, 1891
policy integration  272, 1221–1222, 1248, 1359, 

1394–1398, 1399–1400
accelerating mitigation  461, 464–468, 471, 

1359, 1394
accelerating transition  1731, 1733, 1736, 1758, 

1759, 1769
climate change and sustainable development  

1732–1734
enabling conditions  412, 460, 461
food system transformation  1291, 1292, 

1296–1297
frameworks  1736
implementation  1758, 1759
integrated climate-development action  1400–

1405, 1401, 1402, 1403–1404, 1406
for mitigation and multiple objectives  1359
near- to mid-term mitigation and development 

pathways  450, 457, 458, 461, 465–468
for shifting development pathways  412, 461, 

464–468
and sustainable development  1405, 1732–1734, 

1736
policy packages  46–47, 569–570

buildings sector  31, 956, 1007–1008, 1017
combining climate and development policies  

460–461, 464–468, 471
economy-wide  46–47
innovation and low-emission technology  11
investment and finance  1587–1588
low-carbon energy transition  700–701
mitigation and multiple objectives  1359, 1394, 

1397–1398, 1399–1400
political actors  1373
political economy*  169–170, 186, 1685

accelerating sustainable transitions  1735–1736, 
1743, 1748, 1768, 1770

carbon pricing  189, 467, 628, 1588
energy system policy mixes  701
fossil fuels and low carbon transition  1567, 

1581
pollution see air pollution*
polycentric governance  190, 524, 1015, 1304, 

1495, 1513
population

global trends  160
growth  217, 245–247, 452, 622, 773, 827
projections  313, 314
scenarios  308, 309

Portugal  803, 908
poverty*  162, 163, 180, 824–825

climate governance  1405
COVID-19 pandemic  512
development pathways and emissions  453
distributional effects of mitigation  445–446
just transitions  474
pathways and scenarios  372–373
urban areas  876

power sector
accelerated decarbonisation  436–439, 436–437
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COVID-19 pandemic and emissions  230–231, 
230

decommissioning fossil fuel infrastructures  267, 
268–269

emissions  16, 230–231, 230
emissions trends and drivers  230–231
future CO2 emissions from fossil fuel 

infrastructure  267
integration with industry  1206–1207
integration with transport  1115
land occupation, impacts and risks  1298, 

1302–1303
net negative emissions  433–434
policy impacts  270
thermal power plants  665, 668
thermoelectric power generation  1752–1753

power to fuels (PtX)  656, 675
primary energy*

accounting  1828
decarbonising  688–689, 688
fossil fuels use and phase-out  698–700
Illustrative Mitigation Pathways (IMPs)  

333–334, 333, 334
scenarios and pathways  341, 342, 342
total primary energy supply (TPES)  622, 622, 

623
transition indicators  693

private procurement  1218–1219
production-based emissions*  9, 10–11, 235, 

239, 240
decoupling  242–244, 242, 243
electric vehicles (EVs)  1076
emissions embodied in trade  244–245, 244
internal combustion engine (ICE) vehicles  1076
urbanisation and  255

Property Assessed Clean Energy (PACE)  1012
property rights see land and property rights
prosumers*  521, 900, 1014
psychology  185–186, 1729, 1736–1737
public policies  460, 464, 467–468
public-private partnerships (PPPs)  1510, 

1511–1512, 1597
public support/acceptance  1358–1359

bioenergy  646
carbon capture (CCU and CCS)  642–643
fossil fuels  648
geothermal energy  649
hydropower  639
low-carbon technological change  1696
mitigation policies  446, 466, 556, 1372–1373, 

1384, 1389
nuclear power  640–641
solar energy  633
for sub-national climate institutions  1369
wind energy  637

pulp and paper industry  1164, 1195–1196, 1197
pumped hydroelectric storage (PHS)  654
pyrolysis  658, 1301–1302

R
radiative forcing*  271, 377, 1872, 1874, 1880

from aviation  1086, 1087

from HFCs  439
hydropower and albedo  1303
from shipping  1094
SLCFs uncertainties  1496
solar radiation modification and  1493, 1494
urban emissions  875

rapid energy transitions  218–219
rapidly growing economies  260, 262
rebound effects*  246, 263, 531, 532, 1007

digitalisation  538, 539–540, 540, 1645, 1760
sharing economy  543, 544
technology and innovation  1644

recombinant innovations  1651
recycling  545, 909–910

batteries  1053, 1069, 1120, 1744
building materials  902
chemical recycling of plastics  1193
electrification technology  901
extended producer responsibility (EPR)  1220
industrial sector  1170–1171, 1179, 1193
material recycling  901, 1170–1171
photovoltaic (PV) modules  632–633
wastewater  876
see also circular economy*

REDD+ (Reducing Emissions from Deforestation 
and Forest Degradation)*  812–813, 815–816, 
1404
biodiversity and ecosystem co-benefits  1497
co-benefits and trade-offs  1402, 1402, 1497
international cooperation  1503–1504
investment and finance  1608
Nationally Determined Contributions (NDCs)  

421
Paris Agreement  1469–1470, 1503
public-private partnerships (PPPs)  1510

redox flow batteries (RFBs)  656
‘Reduce, Reuse, and Recycle’  1181–1182
reduced complexity climate modelling  316, 317, 

1856–1857, 1859
Reducing Emissions from Deforestation and 

Forest Degradation see REDD+
reference scenarios* see baseline/reference 

scenarios*
Reference Technology Scenario (RTS)  1201, 1202
reforestation*  323, 780–781, 826

see also afforestation/reforestation (A/R)
Reforming Economies of Eastern Europe and 

the Former Soviet Union (REF)  806, 807, 807, 
810, 811

refrigeration  1280–1281, 1290, 1662–1663
regenerative agriculture*  798
regional innovation systems (RIS)  1660
regreening  816, 820
regulatory analysis  1391
regulatory carbon markets  814–815
regulatory policy instruments  46, 1008–1010, 

1293–1294, 1359, 1379, 1381, 1388–1391, 
1390, 1670, 1671
accelerated action pathways  358
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fuel efficiency  1677–1678
land use regulatory approaches  816–818

see also standards and labelling
relative decoupling  242, 243, 243, 247, 452, 

512–513, 923
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remote sensing  760–761, 826
renewable energy (RE)*  167, 168

100% renewable energy systems  332–333, 616, 
674, 675–676, 707

accelerated mitigation pathways  436, 436–437
adaptation and mitigation  1401
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climate finance  1564
climate governance and institutions  1367
co-benefits and side-effects  1743
cost reductions  258, 1589
costs  165, 168
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cross-sectoral implications  1317–1318
decentralised  1766, 1767
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for electrification of urban energy systems  873, 

875
energy system models  1847
feed-in tariffs  1013–1014, 1387, 1388, 1587, 

1676, 1736
and fossil fuel phase-out  1742–1744, 1743, 

1745, 1771
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impact of climate change  1752–1753
impact on climate  670–671
international cooperation  1500, 1505, 1506, 
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investment and finance  1013–1014, 1505–

1506, 1589, 1656
investment gap  1576
land occupation  1298–1299, 1302–1303, 1304
levelised cost of energy (LCOE)  1589
novel technologies  1766
penetration  675, 676, 1742–1744, 1743, 1745, 

1771
policies  1387, 1388, 1389, 1682, 1683, 1767
policy impacts  171
policy implementation  1015
policy sequencing and packaging  569
production and demand trends  622, 622
regulatory instruments  1387, 1388, 1389
replacing coal  624
rural areas  1769
scenarios and pathways  341
solar PV  557
subsidies  628, 629, 1387
technology  623
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international cooperation  1684
investment and finance  1568, 1664, 1665, 

1665–1666
systemic failures  1661, 1662
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