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Executive summary 
 

Where are we? 
 

Current climate policies are inconsistent with the objectives of the Paris Agreement. ¢ƘŜ tŀǊƛǎ !ƎǊŜŜƳŜƴǘΩǎ 

objectives to hold the increase of global mean temperature to well below 2 °C relative to pre-industrial levels 

and pursue efforts to limit warming to even 1.5 °C, requires a rapid reduction of greenhouse gas emissions 

world-wide. Currently implemented climate and energy policies, however, imply that emissions are still 

expected to rise in many G20 countries. In fact, in nearly all countries projected emissions by 2030 do not meet 

national mitigation pledges submitted under the Paris Agreement as part of the Nationally Determined 

Contributions (NDCs).  

 

The NDCs are projected to lead to global greenhouse gas emissions in the range of 52-58 GtCO2-eq by 2030. These 

emissions levels would very likely lead to more than 1.5 °C warming by mid-century. 

 

The differences between current policies trends and the emissions levels consistent with the Paris Agreement 

amount, at the global level, ǘƻ ŀƴ Ψemissions ƎŀǇΩ from NDCs of approximately 15 and 22 GtCO2-eq by 2030 for 

well below 2 °C and 1.5 °C respectively. This consists of an ΨƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƎŀǇΩ (current policies do not meet 

the NDCs) and an ΨŀƳōƛǘƛƻƴ ƎŀǇΩ όǘƘŜ emissions reduction resulting from the NDCs is not sufficient to meet the 

tŀǊƛǎ !ƎǊŜŜƳŜƴǘΩǎ ƭƻƴƎ-term goals). It will be necessary to take action in the short-term to keep the Paris 

objectives within reach. 

 

The current gaps go beyond emissions. The gap between current policies and what is needed for the Paris 

objectives can be seen in many different dimensions, including investments, introduction of renewable energy 

sources, and efficiency improvements. In order to meet these targets, it will be necessary to rapidly scale up the 

use of emissions-free energy technologies, increase energy efficiency, reduce emissions of non-CO2 greenhouse 

gases and change land-use trends.  

 

Not ratcheting up ambition for 2030 would require an even faster pace of decarbonisation after 2030, and/or the 

deployment of larger amounts of carbon dioxide removal (CDR) technologies in the long term to still meet the 

Paris temperature targets by the end of the century after a significant overshoot. More rapid emission reduction 

after 2030 is associated with higher transitional and long-term economic costs. Moreover, CDR is often 

associated with higher technological, ecological, social and climate risks.  
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Figure ES.1: Global greenhouse gas emission pathways that limit global warming to well below 2 °C (global 

carbon budget 1000 GtCO2 over 2010-2100) and 1.5 °C (global carbon budget 400 GtCO2), starting cost-optimal 

mitigation in 2020, versus full implementation of conditional NDCs and current national policies trajectories. 

Figure source: Roelfsema et al. (submitted) 

 

Where do we want to go? 
 

Scenarios limiting global warming to well below 2 °C or 1.5 °C project global emissions peaking by 2020, and 

declining rapidly afterwards to reach net zero CO2 emissions between 2070 and 2090 (2 °C) or between 2040 and 

2060 (1.5 °C). In the second half of the century, sustained net negative emissions may be needed, but its scale 

and nature depends on progress in other areas such as energy demand reduction, expansion of renewable 

energy, efficiency improvement and anthropogenic enhancement of carbon storage on land. The energy sector 

is a main contributor to emission reductions through electrification and replacing fossil fuels with renewable 

and other low-carbon energy sources. Sustainable land use management is critical to bring land use CO2 

emissions to net zero and eventually use the land to remove CO2 from the atmosphere by, e.g., afforestation, 

soil carbon enhancement and natural land restoration. 

 

It is important to have a near-zero emissions vision as orientation for long-term planning, both for individual 

regional entities such as countries, regions or even cities, and for individual sectors. It is clear that the Paris 

Climate targets require CO2 emissions to go to zero in the next couple of decades. This is a massive challenge 

that requires planning and a redirection of policies in all sectors already now. Having a clear long-term vision 

might help to gear such redirection. So far, only a few front-runner countries have formulated decarbonisation 

targets and there still are methodological questions. 

 

A cost-optimal carbon neutral global energy system might still imply that certain sectors or countries have residual 

CO2 emissions that are compensated by net negative CO2 emissions elsewhere. Net negative CO2 emissions, 

however, can be associated with several risks. Most techniques and processes that can lead to negative 

emissions are associated with risks including for land use, possibly high costs and uncertainties with respect to 

storage capacity. As a result, the potential for sustainable use of net negative emissions is limited. Some studies 
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have looked into the question how to minimise the use of negative emissions. This is possible, although it seems 

not likely that very stringent targets can be reached without negative emissions.  

 

Climate policies need to be integrated with broader sustainable development policies. In addition to the Paris 

!ƎǊŜŜƳŜƴǘΩǎ ŎƭƛƳŀǘŜ ƎƻŀƭǎΣ ǘƘŜ ¦b !ƎŜƴŘŀ нлол ŜǎǘŀōƭƛǎƘŜŘ мт {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜlopment Goals (SDGs). To 

maximise the synergies between these global agendas, ambitious yet carefully designed climate policy is 

needed. Other sustainability dimensions can therefore pose additional constraints on future net-zero energy 

and land-use systems. Alternative scenarios show that the scale of carbon dioxide removal can be significantly 

reduced if a number of other mitigation options are dramatically scaled up. Major changes on the energy and 

food demand side offer the biggest lever for reducing the need for the deployment of carbon dioxide removal 

on the supply side. Importantly, these scenarios characterised by high energy efficiency and limited use of CDR 

technologies imply co-benefits for multiple sustainable development goals.  

 

 

Figure ES.2: CO2 emissions (%) by 2030 and 2050, relative to 2010, per sector. Red bars: model median, error 

bars: 10th - 90th percentile range (note that the axis is cut off at -200%, while the error bar for AFOLU in 2050 

reaches -266% in 2 °C and -292% in 1.5 °C). Values left from the dashed vertical line at -100% imply net negative 

ŜƳƛǎǎƛƻƴǎΣ ǿƘƛƭŜ ǾŀƭǳŜǎ ǘƻ ǘƘŜ ǊƛƎƘǘ ƛƴŘƛŎŀǘŜ ǊŜǎƛŘǳŀƭ ŜƳƛǎǎƛƻƴǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ΨLƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎΩ ŎƻǊǊŜǎǇƻƴŘ 

ǘƻ Lt// ŎŀǘŜƎƻǊƛŜǎ н!Σ .Σ /Σ 9Σ ǿƘƛƭŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ΨLƴŘǳǎǘǊȅΩ ǊŜƭŀǘŜ ǘƻ ŦǳŜƭ ŎƻƳōǳǎǘion in industry (IPCC category 

1A2). Based on CD-LINKS database (McCollum et al., 2018) 
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How do we get there? 
 

Analysis shows that there are several opportunities to strengthen current climate policies. We identified emission 

reduction pathways at the global but also at the national level that are consistent with the Paris Agreement. 

Although these policies will require a massive redirection of current trends, they are feasible from a technical 

and economic perspective. 

 

If all countries were to implement sectoral climate policies similar to successful examples as observed in some 

countries (good practice policies), annual GHG emission levels could reach approximately 50 GtCO2e by 2030, 

compared to 60 GtCO2e in the current policies scenario. Three examples of successful policies that can be 

replicated elsewhere and with potentially large benefits include: the German feed-in tariff for renewable 

energy, the carbon tax in Norway to reduce flaring and venting, and the Action Plan for Deforestation in Brazil. 

 

The massive transformation of global energy, industry, and land-use systems required to achieve the 1.5 and well 

below 2 °C global warming goals depends critically on policies that incentivise changes in investment patterns, 

technology uptake and household/business and community behaviour. In both the 2 °C and 1.5 °C cases, the GHG 

emission peak in 2020 is followed by a steep emissions reduction. This is initially realised by a rapid 

decarbonisation of the power sector, spearheaded by a phase-out of unabated coal power plants (i.e., those not 

equipped with carbon capture and storage: CCS). As a result, near-carbon neutrality of the power sector is 

expected to be reached around 2050. Energy demand-side emissions reduction efforts can be broadly 

categorised into energy demand savings, replacing combustible fuels by electricity or hydrogen, and moving 

toward very low carbon intensities of these advanced energy carriers. To compensate for the residual 

greenhouse gas emissions in the demand sectors, most scenario studies point to the need for large scale carbon 

dioxide removal (CDR) in the second half of the century. This is true for the 2 °C case, but even more so in the 

1.5 °C scenario.  

 

The 2 °C and 1.5 °C pathways exhibit a shift from fossil (especially coal) to low-carbon and energy efficiency 

investments. Policies promoting deep decarbonisation through a global energy system transformation would 

require an increase in total energy system investments, but above all a redirection of already planned 

investments. The low-carbon and energy efficiency investment gap in 2030 is projected to be 130 billion 

US$/year for NDCs, 300 billion US$/year for 2 °C and 460 billion US$/year for 1.5 °C. ¢ƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 

economies have already agreed that spurring low-carbon energy investments should be placed high on their 

collective priority list and G20 countries have reemphasised the previously agreed commitment of wealthy 

countries to jointly mobilise 100 billion $/year (during the period 2020-2025) for mitigation actions in 

developing countries. This would go a long way toward fulfilling the NDC commitments; however, it would not 

nearly close the investment gap for a 2 °C- or 1.5 °C-consistent future. 
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Figure ES.3: Key characteristics of decarbonisation pathways, based on Luderer et al. (2018). WB-2C: well below 

2 °C scenario. Ψ/ƻŀƭ ǇƘŀǎŜ-ƻǳǘΩ ǊŜŦŜǊǎ ǘƻ ǇƘŀǎŜ-ƻǳǘ ƻŦ ŎƻƴǾŜƴǘƛƻƴŀƭ Ŏƻŀƭ όǿƛǘƘƻǳǘ //{ύΦ ΨwŜǎƛŘǳŀƭ ŜƳƛǎǎƛƻƴǎΩ ǊŜŦŜǊ 

to long-lived GHG emissions.  
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Chapter 1: Where do we want to go? 
 

Paris Agreement requires rapid reduction of global greenhouse gas emissions 
 

Scenarios consistent with the targets of the Paris Agreement show rapid reductions of global emissions. In the 

Paris Agreement, governments worldwide agreed on global goals to limit global warming to well below 2 °C and 

possibly 1.5 °C above pre-industrial levels (Article 2). Article 4 sets a goal to peak global greenhouse gas (GHG) 

emissions as soon as possible and to achieve a balance between anthropogenic emission sources and removals 

by sinks of GHGs in the second half of the century. Scenarios developed with Integrated Assessment Models 

(IAMs)1 show possible pathways towards these goals, based on various assumptions. Figure 1 shows global cost-

optimal greenhouse gas emissions under scenarios that limit global warming to well below 2 °C and 1.5 °C with a 

likely chance2 starting from 2020.  

 

Most cost-optimal scenarios consistent with targets of the Paris Agreement rely on carbon dioxide removal in the 

second half of the century. Cost-optimal scenarios reduce emissions where and when it is cheapest to do so, 

thereby minimising global mitigation costs. Net negative emissions in the second half of the century are 

attractive to minimise costs. However, there are also important limitations to the use of carbon dioxide removal 

technologies, including risks related to land use, possibly high costs and uncertainties with respect to storage 

capacity. Scenarios that use less or even no net negative emissions also exist. These scenarios assume a 

combination of larger energy efficiency in demand sectors, more rapid electrification of energy end-use sectors 

based on renewable energy, lifestyle changes, and additional reduction of non-CO2 greenhouse gas emissions.  

 

 

                                                                 
1 The findings presented in this policy brief are largely based on work done under the CD-LINKS (Linking Climate 
and Development Policies ς Leveraging International Networks and Knowledge Sharing) and COMMIT (Climate 
pOlicy assessment and Mitigation Modeling to Integrate national and global Transition pathways) projects, 
financed by the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ǳƴŘŜǊ ƎǊŀƴǘ ŀƎǊŜŜƳŜƴǘ 
No. 642147 (CD-[LbY{ύ ŀƴŘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ 5D /[IMA and EuropeAid under grant agreement No. 
21020701/2017/770447/SER/CLIMA.C.1 EuropeAid/138417/DH/SER/MulitOC (COMMIT). 

2 The two classes of mitigation pathways presented in this policy brief were designed to (a) hold global warming 
below 2 °C with a two-in-three chance throughout the 21st century and (b) returning global warming to 1.5 °C by 
the end of the century with a one-in-two chance after a temporary overshoot of 1.5 °C. The degree of overshoot 
will depend on whether cost-effective mitigation action is adopted in 2020 or only in 2030. More recent insights 
on carbon budgets, given the IPCCΩs special report on 1.5 °C, might mean a higher probability of meeting the 
temperature targets can be assigned to these pathways. 

https://www.cd-links.org/
http://www.pbl.nl/commit-project
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Figure 1: Global greenhouse gas emission pathways that limit global warming to well below 2 °C (global carbon 

budget 1000 GtCO2 over 2010-2100) and 1.5 °C (global carbon budget 400 GtCO2), starting cost-optimal 

mitigation in 2020, versus full implementation of conditional NDCs and current national policies trajectories. 

Figure source: Roelfsema et al. (submitted) 

 

Operational targets: emission reductions, peak years, and phase-out years 
 

Cost-optimal scenarios have been developed using global and national models. These show significant emission 

reductions for all regions. Cost-optimal 2 °C scenarios show median GHG emission reductions of 16% by 2030 

and 65% by 2050 for China, 33% by 2030 and 66% by 2050 for the EU, 37% by 2030 and 75% by 2050 for the 

USA, and an increase of 10% by 2030 followed by a reduction of 51% by 2050 for India, relative to 2010 and 

including LULUCF emissions. For the 5 aggregated regions, emission reductions by 2030 are projected to be 11% 

for Asia, 30% for Latin America, 10% for Middle East and Africa, 35% for OECD90+EU and 25% for reforming 

economies. Achieving the aspirational 1.5 °C target would require a further acceleration of GHG emission 

reductions for all countries. Various studies have calculated emission allowances by applying different equity 

principles to global emissions pathways consistent with achieving 2 °C or 1.5 °C. These studies show larger 

reductions targets for OECD countries. 

 

There are important differences between long-term emissions reductions among the various regions in global 

models, among others based on reduction potential. As global greenhouse gas emissions need to reach net zero 

in the second half of the century, either all countries would need to reach net zero emissions, or, more likely, 

some countries with larger emission reduction potential compensate for others with smaller reduction 

potential. In model-based projections, this is generally the case. Their cost-optimal scenarios limiting global 

warming to 2 °C show that many countries are projected to peak emissions by 2020 (noting some have already 

peaked, such as the EU and Russia), after which first CO2 and then total greenhouse gas emissions are projected 

to be phased out: by 2050 for CO2 and 2060 for total GHG emissions at the earliest. Brazil, Latin America, and 

the USA are projected to reach net zero greenhouse gas emissions earlier than the global average, due to 

relatively large potential for carbon dioxide removal (e.g. from biomass with CCS). Regions with larger shares of 

non-CO2 emissions or less potential to deploy carbon dioxide removal generally need more time to reach net 

zero greenhouse gas emissions. 
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There are many open questions with respect to country-level targets corresponding to the Paris goals. Critical 

questions that define the ambition at the global scale include the overall target, the ambition with respect to 

the likelihood of achieving the target and the choice with respect to the use of carbon dioxide removal. At the 

national scale, also the distribution of commitment among countries plays an important role. Finally, also the 

allocation and accounting rules matter when looking at regional phase-out years. In models, carbon dioxide 

removal by biomass with carbon capture and storage (BECCS) is assigned to the region applying BECCS, i.e. at 

the power plant. Alternatively, carbon dioxide removal by BECCS could be assigned to the region producing 

biomass for energy use and exporting it (such as Brazil). Still, for most countries it can be assumed that the Paris 

objectives would require reaching net zero CO2 emissions in the next few decades. 

 

In some sectors, reaching zero emissions is relatively difficult. In the scenarios some sectors never reach net zero, 

while other sectors compensate for these remaining emissions by phasing out greenhouse gas emissions by 

2050 and maintaining net negative emissions thereafter (Figure 2). The sectors that are relatively hard to abate 

include non-CO2 emissions from agriculture, freight and air transport and specific industry sectors such as steel 

and cement. 

 

Figure 2: Three indicators for possible country-level operational targets under 2 °C scenarios starting cost-

optimal mitigation in 2020 (red bars and circles: model median, error bars: 10th - 90th percentile range). a) 

Greenhouse gas emission reductions by 2030 and 2050, relative to 2010, b) greenhouse gas emissions peak 

years, c) phase-out years (CO2 emissions reaching net zero). Aggregated regions shown are reforming economies 

of the former Soviet Union, OECD (1990) + EU, Middle East + Africa, Latin America and Caribbean, and Asia. 

Panel d) further shows the contribution of net negative emissions (yellow line) to reaching net zero greenhouse 

gas emissions (blue line), globally. Source: CD-LINKS database, McCollum et al., 2018.  
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Energy supply sector could be a major contributor to emission reductions 
 

In cost-optimal mitigation scenarios3, the energy supply sector and in particular electricity generation is projected 

to be the largest contributor to greenhouse gas emission reductions, with a near complete decarbonisation by 

2050. Figure 3 shows emission reductions per sector. The model calculations identify low-cost potential to 

mitigate greenhouse gas emissions in all countries, with the largest contribution in absolute terms coming from 

China, the US and India. The largest contribution comes from the energy sector (mostly electricity production): 

here, many options exist to reduce emissions at relatively low costs. The industry and transportation sector also 

have potential for further emission reductions, with accelerated electrification and a more limited reduction of 

carbon intensity of fuel use. The buildings sector offers more limited potential for further decarbonisation until 

2050. Regional differences in mitigation potential arise from differences in the development stage, existing 

differences in energy systems and economic structure, differences in energy resource potentials (renewable and 

fossil energy resources), and existing expertise and specialisation.  

 

                                                                 
3 These scenarios were developed in the CD-LINKS project, with both global and national models. Country-
specific carbon budgets were determined in an iterative dialogue between national and global modeling teams, 
taking into account regional budget estimates from global cost-effective 2 °C pathways (assuming that emissions 
reductions after 2020 are made where they are cheapest), as well as national objectives and capabilities for 
implementing mid-century emissions strategies. 
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Figure 3: a) CO2 emissions in 2010, by 2050 under current policies, and by 2050 under a 2 °C scenario starting 

cost-optimal mitigation in 2020 (following current policies until 2020, upper panel) or 2030 (following NDCs until 

2030, lower panel). Elements in between the second and last bar show sectoral contributions to emission 

reductions (energy supply, industry, residential and commercial buildings, and transportation), also broken down 

by region. The coloured bars represent the results from national models (with the exception of ROW), while the 

grey bars and box-plots show the aggregate results of scenarios from global models, illustrating the high level of 

compatibility between the national deep decarbonisation scenarios with strengthening before 2030 and a global 

2 °C trajectory. Figure source: Kriegler et al. (under review). b) Sectoral CO2 emissions over time in 1.5 and well 

below 2 °C scenarios (median and 10-90th percentile range), c) CO2 emission (%) by 2030 and 2050, relative to 

2010, per sector. Note that the axis is cut off at -200%, while the error bar for AFOLU in 2050 reaches -266% in 2 

°C and -292% in 1.5 °C. Values left from the dashed vertical line at -100% imply net negative emissions, while 

values to the right indicate residual emissionsΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ΨLƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎΩ ŎƻǊǊŜǎǇƻƴŘ ǘƻ Lt// 

ŎŀǘŜƎƻǊƛŜǎ н!Σ .Σ /Σ 9Σ ǿƘƛƭŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ΨLƴŘǳǎǘǊȅΩ ǊŜƭŀǘŜ ǘƻ ŦǳŜƭ ŎƻƳōǳǎǘƛƻƴ ƛƴ ƛƴŘǳǎǘǊȅ όLt// ŎŀǘŜƎƻǊȅ м!нύΦ 
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Chapter 2: Where are we going? 
 

Implementation and ambition gaps 
 

There is a significant gap between the aggregate effect of current policies and Nationally Determined 

Contributions (NDCs) and the ambition of the Paris Agreement. This gap (based on cost-optimal scenarios towards 

ǘƘŜ tŀǊƛǎ !ƎǊŜŜƳŜƴǘΩǎ ǘŀǊƎŜǘǎύ ƛǎ ŀōƻǳǘ 15-20 GtCO2-eq in 2030. The gap between the NDCs and the cost-optimal 

pathways is sometimes referred to as the ambition gap. As result, the total required additional emissions 

reductions amount to 15.3 GtCO2eq for well below 2 °C and to 21.9 GtCO2eq for 1.5 °C in 2030 (Roelfsema et al., 

submitted). 

 

Currently implemented policies are insufficient to reach the level of the NDCs. In many G20 countries, emission 
ǊŜŘǳŎǘƛƻƴǎ ōȅ нлол ǳƴŘŜǊ ŎǳǊǊŜƴǘ ǇƻƭƛŎƛŜǎ Ŧŀƭƭ ǎƘƻǊǘ ƻŦ b5/ ǘŀǊƎŜǘǎΣ ǘƘŜ ΨƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƎŀǇΩΦ The difference 
between the aggregate effect of current policies and the targets formulated in the Nationally Determined 
Contributions is about 7.7 GtCO2eq in 2030. Global greenhouse gas emissions would need to be reduced much 
more quickly and deeply in order to meet the long-term targets than currently included in national policies. The 
results of integrated assessment models can be used to explore such emission trajectories.  

 

In contrast to cost-optimal scenarios, based on currently implemented climate and energy policies4, emissions are 
projected to rise in many G20 countries. The exceptions to this observation are the EU and Japan, which show 
declining emissions under current policies. Energy-related CO2 emissions are the main contributors to total 
greenhouse gas emissions in many countries, with Brazil being a notable exception (with high AFOLU5 and non-
CO2 emissions). Current policies scenarios show increasing emissions from energy supply, except in Australia, 
the EU, China (after 2050), Japan, and Russia (second half of the century). Of the G20 countries, only Japan 
shows declining demand sector CO2 emissions (industry, transportation and residential and commercial 
buildings) under current policies, consistently across models. CO2 emissions from land-use change are projected 
to decline in almost all G20 countries under current policies. Under current policies, CH4 emissions are projected 
to rise in most G20 countries. N2O emissions are projected to decline in the EU and Japan, in current policies 
scenarios. Finally halogenated greenhouse gases are projected to rise in most G20 countries, except Japan, 
Russia, Republic of Korea, China, and the EU (according to some models).  

 

Gaps go beyond emissions. Based on the model output, it is possible to show where current policies are 
insufficient. For instance, the share of renewable energy sources in the power generation mix will need to 
increase (figure 4b). China, EU, India, Japan, Russia and USA all have potential to scale up renewable energy 
deployment according to the models, with USA projected to reach 95% low-carbon energy by 2050, EU 85% and 
Japan 70%. India and OECD countries are leading in scaling up solar and wind power, while China and Russia 
lead in scaling up nuclear power. Ratcheting up of short-term ambitions in different policy areas is necessary to 
keep the Paris climate goals in reach. 

 

  

                                                                 
4 An inventory is available from http://www.climatepolicydatabase.org/index.php/CDlinks_policy_inventory. 
These policies were implemented in the integrated assessment models participating in the CD-LINKS project, to 
create the current policies scenario. 

5 Agriculture, Forestry and Other Land Uses 

http://www.climatepolicydatabase.org/index.php/CDlinks_policy_inventory
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a) National greenhouse gas emissions by 2030, per sector 

 

 

Figure 4: Gaps: Current policies to NDCs and NDCs to Paris, in terms of global emissions (see figure 1), regional 
and sectoral emissions (panel a, dots show total Kyoto GHG emissions), and renewable electricity share (panel b). 
Renewables include hydropower, biomass, geothermal, solar and wind. In panel c, the 2 °C bar shows the 
increase from the NDC scenario to the 2 °C scenario. 
































