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JRC analysis finds that submitted INDCs on climate policy can put the world on a path to
reduce emissions in a more anticipated manner compared to current policies.
Unconditional INDCs would lead to 56.6 GtCO-e in 2030 (excl. sinks; +17% 2010 with
42.2 GtCO.e) while conditional INDCs combined would lead to a clear peak shortly
before 2030 at 54.0 GtCO.e (+12% vs. 2010). These scenarios, if extended to 2050,
would already cover 30% to 44% of the emissions reductions needed to remain below a
2 °C temperature increase.

The results presented here provide an analysis of the INDCs' submitted by the countries to the
UNFCCC? (2015) in the preparation of the COP21°to be held in Paris (12/2015). They were
obtained with quantified modelling using the energy-economy model POLES-JRC* The
assumptions on data used are described in Table 2 (Annex 2).

This policy brief is based on an update of the work conducted in the Global Energy and Climate
Outlook 2015 (GEC0O2015) report that evaluated the transformation of the energy system and
the economic cost of GHG® emission trajectories compatible with the objective to remain below
a 2 °Cincrease (see Labat et al. 2015).

LINDC: Intended Nationally Determined Contribution, whereby countries announce their objectives
in terms of GHG emissions by 2025/2030

2 UNFCCC: United Nations Framework Convention on Climate Change

3 COP21: 21st yearly session of the Conference of the Parties to the 1992 United Nations Framework
Convention on Climate Change (UNFCCC) 30/11/2015 11/12/2015

5 GHG: Greenhouse Gas as defined in the Kyoto Protocol (CO2, CH4, N20, SF6, PFCs, HFCs) 1
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https://ec.europa.eu/jrc/en/scientific-tool/poles-prospective-outlook-long-term-energy-systems

The following scenarios were modelled®:

e No Policy: Assumes no climate action in the future, including a relaxation of currently
existing policies before 2020.

e Reference: Assumes announced policies for 20207 and a relaxation of policies after 2020;
emissions are driven by income growth, energy prices and expected technological evolution
with no supplementary incentivizing of low-carbon technologies. Emissions continue to grow
at a decelerated pace but reach no peak by 20508

e Global Mitigation: Assumes a rapid intensification of policies across several world
countries from 2015, leading to a peak in emissions as early as 2020. A progressive
convergence of underlying carbon prices after 2030, depending on their per capita income,
leads to a "below 2 °C-compatible" emissions profile by 2050.

e INDC-low: All INDCs expressed unconditionally are implemented; countries where the
Reference already lead to emissions at or lower than their INDCs, as well as countries with
no INDCs or conditional-only INDCs, do not implement additional policies. No commitment
was assumed for low-income African countries. Beyond 2030, regional carbon prices
increase, including for countries that previously had no climate policies, and progressively
converge, at a speed that depends on their per capita income; on average, the world GHG
intensity over 2030-2050 decreases at the same rate as for 2020-2030.

e INDC-high: Similar to INDC-low, but all INDCs are implemented, including all conditional
contributions.

The 120 countries that submitted INDCs as of October 13 2015 represented 88.0% of global
GHG emissions in 2010 (excluding world bunkers; metrics using World Resources Institute's
CAIT WRI 2014). Most of the INDCs were used in the modelling (see Table 1 in Annex).

Global emissions continue to rise in the Reference scenario throughout 2050, whereas the
implementation of INDCs and a prolonged effort after 2030 result in curbing emissions and a
peak in 2035 (INDC-low) or 2030 (INDC-high). The emissions in the two INDC scenarios result
in a global temperature increase of around 3 °C°.

The decrease of emissions intensity per unit of GDP marks a break from the historical trend
(-1.8%/year) in all climate policy scenarios:

e it is slightly above the historical average in the Reference (thanks to the deployment of
renewables technologies that is expected to take place even without strong climate policies);

e it more than doubles in the ambitious Global Mitigation scenario;
e it ranges from -3 to -3.3%/year in the INDC scenarios.

The aggregate level of ambition of the INDCs by 2025 and 2030 thus represents a significant
deviation from historical trends and will require efforts to implement current and new policies.
This will mean a significant transformation of the energy sector and land use policies.

6 All scenarios share the same macroeconomic assumptions.
7 Derived from Elzen M. den et al. (2015); announced policies in 2020 across the world are not
always reached in our Reference.
8 The Reference scenario falls in the range defined by Representative Concentration Pathways RCP6.0
and RCP8.5; see IPCC's Fifth Assessment Report (IPCC 2014) WG III Figure TS.8 and TS.2.2,
9The INDC scenarios fall in the middle of the range defined by Representative Concentration
Pathway RCP4.5, corresponding to a likelihood of "staying below 3 °C over the 21st century” of
"likely" and "more likely than not"; see IPCC's Fifth Assessment Report (IPCC 2014) WG I1II, Figure
TS.8 and Table TS.1
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Nevertheless, emissions in both INDC scenarios are above least-cost pathways to limit the
global temperature increase below 2 °C (illustrated by the Global Mitigation scenario).

Emissions from world marine and air bunkers continue to rise in all scenarios, as they are not
subject to an international climate policy to curb their emissions. They rise at an average of
2.4%/year over 2015-2030 (2.9%/year over 1990-2015), driven by international mobility and
trade, and increase from 1.4 GtCO, in 2013 (i.e. 3% of global emissions) to about 2.1 GtCO; in
2030 (3.5-4% of global emissions in the INDC scenarios).
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Figure 1: World emissions (GtCO:ze, total excluding sinks) and percent change in emission intensity per
unit of GDP

Source: POLES-JRC model
For a comparison with other studies see for instance PBL (2015)

The total emissions in 2030 are 3.5 GtCO,e lower in the INDC-low versus the Reference case,
and conditional INDCs lead them 2.5 GtCOe lower. The majority of emissions reductions are
achieved in the power sector (51% from Reference to INDC-high), followed by CO, in other
energy sectors (19%), non-CO, greenhouse gases in energy and industry (13%), non-CO; in
agriculture (119%) and CO; in LULUCF (6%; the effect of sinks!® has not been taken into account
here) — see Figure 2.

10 CO; sinks are defined as negative emissions
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Figure 2: Sectoral contributions to differences between Reference and INDC-low scenarios, and between

INDC-low and INDC-high scenarios, world, 2030 (MtCO:e, excluding sinks)

Source: POLES-JRC model

In order to reach the objective of remaining below 2°C, parties will need to implement more
drastic policies beyond 2030 and increase the intensity of the effort (see below the INDC-high-
2C scenario). A different option would be to decrease the gap to the Global Mitigation scenario
before 2030, by strengthening the ambition of the INDCs dynamically over 2015-2030.
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Figure 4: Global share of non-fossil fuels in the electricity and the total primary energy mix

Source: POLES-JRC model

The global share of non-fossil fuels in the energy mix (renewable energies and nuclear)
increases over time for all scenarios, including in the No Policy scenario, due to the increase in
the competitiveness of these technologies. The implementation of INDCs could push their
contribution to the power generation to rise to nearly 50% in 2030.
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Figure 5: Global indicators of final energy and power generation

Source: POLES-JRC model

The INDCs have a slight influence on the decrease of energy intensity of GDP and on the
electrification of the final demand. But they lead to a significant reduction of the carbon
content of electricity production (see also Figure 2), that is, by 2030, 17% lower in the INDC-
high than in the Reference scenario.



References

BGR (German Federal Institute for Geosciences and Natural Resources) (2014). Energy Study 2014.
Reserves, resources and availability of energy resources. 131 p. Hannover. Available on (10-10-2015):
http://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie 2014 en.pdf;jsessionid=58620B
9D6745E49CF8C958860FD70212.1 cid331? blob=publicationFile&v=3

BP (2015). Statistical Review of World Energy 2014. Available on (15-05-2015):
http://www.bp.com/en/global/corporate/about-bp/energy-economics/statistical-review-of-world-

energy.html
Dellink, R., Lanzi, E., Chateau, J., Bosello, F., Parrado, R., de Bruin, K. (2014). “Consequences of Climate

Change Damages for Economic Growth: A Dynamic Quantitative Assessment”, OECD Economics
Department Working Papers, No. 1135, OECD Publishing. http://dx.doi.org/10.1787/5jz2bxb8kmf3-en

EC (European Commission) (2015). The 2015 Ageing Report: Economic and budgetary projections for
the 28 EU Member States (2013-2060). Available on (06-10-2015):
http://ec.europa.eu/economy_finance/publications/european _economy/2015/ee3 en.htm

EC-JRC (Joint Research Centre) (2014). ETRI 2014 Energy Technology Reference Indicator projections
for 2010-2050. Report EUR 26950 EN. ISBN 978-92-79-44403-6. doi: 10.2790/057687

EC-JRC (2015). Emissions Database for Global Atmospheric Research (EDGAR), v4.2 and v4.2 FT2010.
Available on (10-10-2015): http://edgar.jrc.ec.europa.eu/

EIA (US Energy Information Administration) (2015). Petroleum and other liquids. Data, Spot prices.
Available on (10-2015): http://www.eia.gov/dnav/pet/pet pri spt sl d.htm

Elzen, M. den et al. (2015), Enhanced policy scenarios for major emitting countries. Analysis of current
and planned climate policies, and selected enhanced mitigation measures, The Hague: PBL Netherlands
Environmental Assessment Agency. http://www.pblnl/sites/default/files/cms/publicaties/pbl-2015-
enhanced-policy-scenarios-for-major-emitting-countries 1631.pdf

Enerdata (2015). Global Energy & CO2 Data. Available on (05-2015):
http://globaldata.enerdata.net/global-energy/database/

FAO (Food and Agriculture Organisation of the United Nations) (2015). FAOSTAT Emissions Land Use
database. Database available on (10-10-2015): http://faostat3.fao.org/faostat-gateway/go/to/home/E

Havlik, P., Valin, H., Herrero, M., Obersteiner, M., Schmid, E., Rufino, M.C., Mosnier, A., Thornton, P.K,,
Bottcher, H., Conant, R.T,, Frank, S., Fritz, S., Fuss, S., Kraxner, F., Notenbaert, A. (2014). Climate change
mitigation through livestock system transitions. PNAS, March 11 2014, vol. 111, no. 10, 3709-3714.
DOI: www.pnas.org/cqi/doi/10.1073/pnas.1308044111

IEA (International Energy Agency) (2015). IEA online energy statistics. Database available on (10-
2015): http://www.iea.org/statistics/

IMF (International Monetary Fund) (2015). Uneven Growth: Short- and Long-Term Factors, April 2015.
Database available on (accessed on 01-07-2015):
http://www.imf.org/external/pubs/ft/weo/2015/01/weodata/index.aspx

IPCC (Intergovernmental Panel on Climate Change) (2014). AR5: Assessment Report 5, Working Group
11, Technical Summary. Available on (24-03-2015): http://www.ipcc.ch/pdf/assessment-
report/ar5/wg3/ipcc wg3 ar5 technical-summary.pdf

Labat, A, Kitous, A, Perry, M., Saveyn, B., Vandyck, T., and Vrontisi, Z. (2015). GECO2015. Global Energy
and Climate Outlook. Road to Paris. JRC Scientific and Policy Reports, EUR 27239 EN. Available at:
http://dx.doi.org/10.2791/198028



http://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie_2014_en.pdf;jsessionid=58620B9D6745E49CF8C958860FD70212.1_cid331?__blob=publicationFile&v=3
http://www.bgr.bund.de/EN/Themen/Energie/Downloads/energiestudie_2014_en.pdf;jsessionid=58620B9D6745E49CF8C958860FD70212.1_cid331?__blob=publicationFile&v=3
http://www.bp.com/en/global/corporate/about-bp/energy-economics/statistical-review-of-world-energy.html
http://www.bp.com/en/global/corporate/about-bp/energy-economics/statistical-review-of-world-energy.html
http://dx.doi.org/10.1787/5jz2bxb8kmf3-en
http://ec.europa.eu/economy_finance/publications/european_economy/2015/ee3_en.htm
http://edgar.jrc.ec.europa.eu/
http://www.eia.gov/dnav/pet/pet_pri_spt_s1_d.htm
http://www.pbl.nl/sites/default/files/cms/publicaties/pbl-2015-enhanced-policy-scenarios-for-major-emitting-countries_1631.pdf
http://www.pbl.nl/sites/default/files/cms/publicaties/pbl-2015-enhanced-policy-scenarios-for-major-emitting-countries_1631.pdf
http://globaldata.enerdata.net/global-energy/database/
http://faostat3.fao.org/faostat-gateway/go/to/home/E
http://www.pnas.org/cgi/doi/10.1073/pnas.1308044111
http://www.iea.org/statistics/
http://www.imf.org/external/pubs/ft/weo/2015/01/weodata/index.aspx
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_technical-summary.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_technical-summary.pdf
http://dx.doi.org/10.2791/198028

NREL (National Renewable Energy Laboratory) (2013). Global CFDDA-based Onshore and Offshore
Wind Potential Supply Curves by Country, Class, and Depth (quantities in GW and PWh). DOE Opendata,
OpenEl. Available on (15-05-2015): http://en.openei.org/datasets/dataset/global-cfdda-based-onshore-
and-offshore-wind-potential-supply-curves-by-country-class-and-depth-q

OECD (Organisation for Economic Co-operation and Development) (2013). Economic Outlook No 93,
Long term Baseline Projections, June 2013. Database available on (07-07-2014):
http://stats.oecd.org/Index.aspx?DataSetCode=EQ9S5 LTB

OECD (2014). Uranium 2014: Resources, Production and Demand. A Joint Report by the OECD Nuclear
Energy Agency and the International Atomic Energy Agency. © OECD 2014, NEA No. 7209. Available on
(04-2015): https://www.oecd-nea.org/ndd/pubs/2014/720S-uranium-2014.pdf

PBL (Netherlands Environmental Assessment Agency) (2015). PBL climate pledge INDC tool. Available
on (14/10/2015): http://infographics.pbl.nl/indc/

Pietzcker, R.C, Stetter, D., Manger, S., Luderer, G. (2014). Using the sun to decarbonize the power sector:
The economic potential of photovoltaics and concentrating solar power. Applied Energy 135, 704-720.
doi:10.1016/j.apenergy.2014.08.011

UN (United Nations) (2015). Department of Economic and Social Affairs, Population Division. World
Population Prospects: The 2015 Revision. Data available on (10-08-2015): http://esa.un.org/wpp/Excel-
Data/population.htm

UNFCCC (United Nations Framework Convention on Climate Change) (2015). INDCs as submitted by
Parties. Available on (accessed 09/10/2015);
http://www4.unfccc.int/submissions/INDC/Submission%20Pages/submissions.aspx

USGS (US Geological Survey) (2013). World Petroleum Assessment. Available on (24-03-2015):
http://energy.usgs.gov/QOilGas/AssessmentsData/WorldPetroleumAssessment.aspx and
http://pubs.usgs.gov/dds/dds-069/dds-069-ff/

WEC (World Energy Council) (2013a). World Energy Resources: 2013 Survey. ISBN: 978 0 946121 29 8.
Available on (15-05-2015): http://www.worldenergy.org/data/resources/resource/coal/

WEC (2013b). World Energy Perspective, Cost of Energy Technologies: 2013 Survey. ISBN: 978 0
94612 130 4. Available on (15-05-2015): http://www.worldenergy.org/publications/2013/world-energy-
perspective-cost-of-energy-technologies/

World Bank (2015). World data bank, World development indicators. Available on (07-07-2014):
http://databank.worldbank.org/data/home.aspx

WRI, CAIT (World Resources Institute, Climate Analysis Indicators Tool) (2014). Climate Analysis
Indicators Tool: WRI's Climate Data Explorer. Washington, DC: World Resources Institute. Available at:
http://cait2.wri.org



http://en.openei.org/datasets/dataset/global-cfdda-based-onshore-and-offshore-wind-potential-supply-curves-by-country-class-and-depth-q
http://en.openei.org/datasets/dataset/global-cfdda-based-onshore-and-offshore-wind-potential-supply-curves-by-country-class-and-depth-q
http://stats.oecd.org/Index.aspx?DataSetCode=EO95_LTB
https://www.oecd-nea.org/ndd/pubs/2014/7209-uranium-2014.pdf
http://infographics.pbl.nl/indc/
http://esa.un.org/wpp/Excel-Data/population.htm
http://esa.un.org/wpp/Excel-Data/population.htm
http://www4.unfccc.int/submissions/INDC/Submission%20Pages/submissions.aspx
http://energy.usgs.gov/OilGas/AssessmentsData/WorldPetroleumAssessment.aspx
http://pubs.usgs.gov/dds/dds-069/dds-069-ff/
http://www.worldenergy.org/data/resources/resource/coal/
http://www.worldenergy.org/publications/2013/world-energy-perspective-cost-of-energy-technologies/
http://www.worldenergy.org/publications/2013/world-energy-perspective-cost-of-energy-technologies/
http://databank.worldbank.org/data/home.aspx
http://cait2.wri.org/

Annex 1

Table 1: Modelled regions and countries INDCs used to inform each region's emissions targets
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Annex 2

Table 2: Sources and models used for both historical data and for the projections

Seres T listoricaldata | Projections |
UN (2015) UN (2015, medium fertility)

GDP, growth EC (2015), IMF (2015),
M. oo g

Other Value added WB (2015)

Aty Mobility, vehicles, POLES-JRC model
drivers households, tons of Sectoral databases
steel

Energy 0il, gas, coal BGR (2014), USGS (2013), WEC (2013a), sectoral databases

resources OECD (2014)
EU: Green-X model?
Non-EU: GLOBIOM model®
Enerdata (2015)
NREL (2013), PIK (2014)*

Energy Reserves, production BP (2015), Enerdata (2015), IEA
balances (2015)

Demand by sector

and fuel, POLES-JRC model
transformation Enerdata (2015), IEA (2015)

(including. power),

losses

Energy International prices, EIA (2015), Enerdata (2015), IEA POLES-JRC model
prices prices to consumer (2015)
GHG Energy CO2 Derived from POLES-JRC energy POLES-JRC model
emissions balances

Other GHG Annex 1 POLES-JRC model,

Other GHG Non-

EDGAR (EC-JRC 2015), national POLES-JRC model,
Annex 1 {excl. sources (GLOBIOM model3)
LULUCF)
LULUCF Non-Annex 1 . POLES-JRC model,
_ FAO (2015), national sources (GLOBIOM model?)
Technology costs Own estimates based on specialised
literature & market monitoring, POLES-JRC model based on
including but not only: EC-JRC endogenous learning curves
(2014), IEA Technology Roadmaps, from aforementioned sources

WEC (2013b), TECHPOL database®

Notes:
1 OECD: see also Dellink at al. (2014)
2 Information from Green-X is used as an input to POLES-JRC; University of Vienna: http.//www.green-x.at/

3 Information from GLOBIOM is used as an input to POLES-JRC; lIASA: http.//www.globiom.org/ ; see also Havlik et
al. (2014)

4 PIK: see Pietzcker et al. (2014)

5 developed in several European research projects: SAPIENT, SAPIENTIA, CASCADE MINTS - see for instance:
http.//cordis.europa.eu/result/rcn/47819 en.html
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