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The 84th East Jour Fixe focuses on “Long-run economic growth and 
development in Central, Eastern and Southeastern Europe (CESEE)”, a 
very timely topic, given that a lot of uncertainty surrounds the 
medium- to long-term growth outlook for the CESEE region. 





Global fossil CO2 emissions: 36.2 ± 2 GtCO2 in 2017, 63% over 1990 
Projection for 2018: 37.1 ± 2 GtCO2, 2.7% higher than 2017 (range 1.8% to 3.7%)

Estimates for 2015, 2016 and 2017 are preliminary; 2018 is a projection based on partial data.
Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

Global Fossil CO2 Emissions

Uncertainty is ±5% for 
one standard deviation 

(IPCC “likely” range)

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Atmospheric concentration

The global CO2 concentration increased from ~277ppm in 1750 to 405ppm in 2017 (up 46%)
2016 was the first full year with concentration above 400ppm

Globally averaged surface atmospheric CO2 concentration. Data from: NOAA-ESRL after 1980; 
the Scripps Institution of Oceanography before 1980 (harmonised to recent data by adding 0.542ppm)

Source: NOAA-ESRL; Scripps Institution of Oceanography; Le Quéré et al 2018; Global Carbon Budget 2018

http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://scripps.ucsd.edu/
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Shared Socioeconomic Pathways (SSPs)

The Shared Socioeconomic Pathways (SSPs) lead to a broad range in baselines (grey), with more aggressive mitigation leading 
to lower temperature outcomes (grouped by colours)

This set of quantified SSPs are based on the output of six Integrated Assessment Models (AIM/CGE, GCAM, IMAGE, 
MESSAGE, REMIND, WITCH). Net emissions include those from land-use change and bioenergy with CCS.

Source: Riahi et al. 2016; Rogelj et al. 2018; IIASA SSP Database; IAMC; Global Carbon Budget 2018

http://dx.doi.org/10.1016/j.gloenvcha.2016.05.009
https://www.nature.com/articles/s41558-018-0091-3
https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=welcome
http://www.globalchange.umd.edu/iamc/
http://www.globalcarbonproject.org/carbonbudget/


The IPCC Special Report on “Global Warming of 1.5°C”

Net emissions include those from land-use change and bioenergy with CCS.
Source: Huppmann et al 2018; IAMC 1.5C Scenario Database; IPCC SR15; Global Carbon Budget 2018

The IPCC Special Report on “Global Warming of 1.5°C” presented new scenarios:
1.5°C scenarios require halving emissions by ~2030, net-zero by ~2050, and negative thereafter

https://doi.org/10.22022/SR15/08-2018.15429
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/
https://www.ipcc.ch/report/sr15/
http://www.globalcarbonproject.org/carbonbudget/


Fossil CO2 emissions by continent

Asia dominates global fossil CO2 emissions, while emissions in North America are of similar size to those in Europe, and the 
Middle East is growing rapidly.

Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Fossil CO2 emissions by continent: per capita

Oceania and North America have the highest per capita emissions, while the Middle East has recently overtaken Europe. Africa 
has by far the lowest emissions per capita.

The global average was 4.8 tonnes per capita in 2017.
Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Breakdown of global fossil CO2 emissions by country

Emissions in OECD countries have increased by 5% since 1990,
while those in non-OECD countries have more than doubled

Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Historical cumulative emissions by continent

Cumulative fossil CO2 emissions (1870–2017). North America and Europe have 
contributed the most cumulative emissions, but Asia is growing fast

The figure excludes bunker fuels and statistical differences
Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Green Growth

• OECD: Green Growth Strategy & Indicators
• IEA: Ensuring Green Growth in a Time of Economic Crisis
• UNEP: accelerating structural change toward a green economy
• WEF-BCG study: some of the best emerging-world 

companies are combining profits with greenery



UNEP: Green Economy

• Increase in green investment
• Increase in quantity & quality of 

jobs in green sectors
• Increase in share of green sectors

in GDP

 Decrease in energy/resource use per unit 
of production
 Decrease in CO2 and pollution level/GDP
 Decrease in wasteful consumption



CO2 emissions and economic activity

The global economy continues to grow faster than emissions. A step change is needed in emission intensity improvements to 
drive emissions down.

CO2 = CO2 intensity×GDP

Source: Jackson et al 2018; Global Carbon Budget 2018

https://doi.org/10.1088/1748-9326/aaf303
http://www.globalcarbonproject.org/carbonbudget/


Green growth = Selective growth

• Limited expenditure: 50% GDP; relative intensity: 10; limited expenditure 
target: 10% in 2020;  -47% GHG

• Limited expenditure: 22% GDP; relative intensity: 10; limited expenditure 
target: 10% in 2020; +/- 0% GHG

• Limited expenditure: 22% GDP relative intensity: 4; limited expenditure 
target: 0% in 2020; +15% GHG

• Selective growth requires: limited expenditure to be large % of GDP; high 
relative intensity

Seite 15Quelle: P Victor 2010



Victor P 2008. Managing without Growth – Slower by Design not Desaster, Edward Elgar



Victor P 2008. Managing without Growth – Slower by Design not Desaster, Edward Elgar



Victor P 2008. Managing without Growth – Slower by Design not Desaster, Edward Elgar



Austria’s Economic Growth
Scale and Intensity 1990-2007
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Fossil CO2 emission intensity

Global CO2 emissions growth has generally resumed quickly from financial crises.
Emission intensity has steadily declined but not sufficiently to offset economic growth.

Economic activity is measured in purchasing power parity (PPP) terms in 2010 US dollars.
Source: CDIAC; Peters et al 2012; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://dx.doi.org/10.1038/nclimate1783
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Kaya decomposition

The Kaya decomposition illustrates that relative decoupling of economic growth from CO2 emissions is driven by improved 
energy intensity (Energy/GWP)

GWP: Gross World Product (economic activity)
Energy is Primary Energy from BP statistics using the substitution accounting method

Source: Jackson et al 2018; Global Carbon Budget 2018

https://doi.org/10.1088/1748-9326/aaf303
http://www.globalcarbonproject.org/carbonbudget/


Carbon budget for Austria

Quelle: Meyer, Steininger 2017 Das Treibhausgas-Budget für Österreich

https://wegcwww.uni-graz.at/publ/wegcreports/2017/WCV-WissBer-Nr72-LMeyerKSteininger-Okt2017.pdf


Fossil CO2 Emissions by source

Share of global fossil CO2 emissions in 2017:
coal (40%), oil (35%), gas (20%), cement (4%), flaring (1%, not shown)

Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Source: McGlade, C. and P. Ekins (2015). "The geographical distribution of fossil fuels unused when limiting global warming to 2 °C." Nature 517: 187.



Rising pressures

CO2 emissions are growing after pausing for a few years. Clean energy sources are 
beginning to replace fossil fuels, as their costs become more competitive.

Source: Figueres et al 2018; Global Carbon Budget 2018

https://www.nature.com/articles/d41586-018-07585-6
http://www.globalcarbonproject.org/carbonbudget/


Energy use by source

Renewable energy is growing exponentially, but this growth has so far been too low to offset the growth in fossil energy 
consumption.

This figure shows “primary energy” using the BP substitution method
(non-fossil sources are scaled up by an assumed fossil efficiency of 0.38)

Source: BP 2018; Figueres et al 2018; Global Carbon Budget 2018

http://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
https://www.nature.com/articles/d41586-018-07585-6
http://www.globalcarbonproject.org/carbonbudget/


Johan Rockström et al. Science 2017;355:1269-1271



2017–2020: NO-BRAINERS

• Annual emissions from fossil fuels must start falling by 2020. Well-
proven (and ideally income-neutral) policy instruments such as 
carbon tax schemes, cap-and-trade systems, feed-in tariffs, and quota 
approaches should roll out at wide scale. 

• Even these will be challenging in the emerging global political climate. 
• The European Union emissions-trading scheme requires kick-starting 

through an appropriate floor price (>$50/metric ton CO2).



2020-2030: HERCULEAN EFFORTS

• Economies must implement the no-brainer mitigation measures plus 
the first wave of smart and disruptive action. 

• Improving energy efficiency alone would reduce emissions 40 to 50% 
by around 2030 in many domestic and industrial cases



2030-2040: MANY BREAKTHROUGHS
• By 2040, oil will be about to exit the global energy mix. 
• Several vanguard countries (such as Norway, Denmark, and 

Sweden) should have completed electrification of all sectors and 
be entirely emissions-free or close to it. 

• Internal combustion engines for personal transport will have 
become rare on roads worldwide.

• Aircraft fuel should be entirely carbon neutral. Synthesized fuels, 
bio-methane, and hydrogen are established alternatives.

• After 2030, all building construction must be carbon-neutral or 
carbon-negative.

• Promising financial mechanisms to foster investments in necessary 
breakthroughs include sovereign wealth funds designed for 
transformation; effective international corporation tax regimes 
(11); and inheritance reforms that account for historical wealth 
generated by fossil fuels without compensation of externalities 
(12).



2040-2050: REVISE, REINFORCE

• Building on successes and learning from failures of 
previous stages, certain mitigationstrategies will be 
abandoned and others refined and amplified.

• All major European countries become close to net-zero 
carbon states early in the 2040s; market dynamics push 
North and South America and most of Asia and Africa to 
this goal by the end of the decade. Natural gas still 
provides some backup energy, but CCS ensures its 
carbon footprint is limited.

• Modular nuclear reactors may contribute to the energy 
mix in places.











Well-to-Wheels emissions of electric vehicles in the 
Member States of the European Union



From the socio-ecological basis to human wellbeing 
within biophysical limits

Source: Kettner, Köppl, Stagl 2015
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