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How will climate change and climate 
change policies affect our economies?
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GHG emissions drive the ongoing climate change
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… and it will have economic consequences

The EC PESETA study projects economic losses that could severely 
affect the long-term welfare growth of EU

• Only considering 4 market damaging mechanisms, up to halving long-term 
growth potential

• Including natural disasters and other non-market damages, estimates go up to 
20% of GDP (Stern report)
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GHG emission reduction  driven by energy sector
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Source: POLES (JRC-IPTS), G4M (IIASA), Image (PBL)

Global GHG emissions have to peak by 2020 under appropriate global 
action scenarios for not trespassing the +2°C threshold

In baseline, the bulk of emission growth come from the energy and industrial CO2

The same sectors will have to assume most of the future emission cuts

Presenter
Presentation Notes
Global emissions, excluding LULUCF, increase by 57% over the period 1990-2020. They increased in the modelled baseline by 23% over the period 1990-2005 and are projected to increase by a further 28% over the period 2005-2020. The best estimate[1] of resulting global average temperature increase in the baseline in 2050 is projected to be already around 2C above pre-industrial level and continues to further increase afterwards. In developed countries that are Annex I parties under the UNFCCC GHG emissions, excluding LULUCF, decline by 2% in 2005 compared to 1990. Afterwards, baseline emissions increase again to 1% above 1990 levels by 2020.

Emissions, excluding LULUCF, in developing countries are assumed to have increased by 63% over the period 1990 to 2005 and are projected to increase by a further 50% compared to 2005 until 2020. In total, this represents an increase of 145% over the entire period 1990-2020.



Emissions including those from deforestation peak before 2020. Emissions, excluding deforestation, level off around 2020 at around 25%[1] above 1990 levels.

In developed countries, emissions from energy, industry and agriculture reduce by 22% in 2020 compared to 1990. To achieve the 30% target for developed countries, an equivalent of 8% of 1990 emissions would need to be acquired through offsetting mechanisms.

Emissions in developing countries from energy, industry and agriculture can grow up to 17% below baseline in 2020. Taking into account the fact that developed countries need to offset 8% of their 1990 emissions, developing countries will need to limit the growth of their emissions to 11% below baseline. Taking into account also the reduction from deforestation, emission growth will be limited to 19% below baseline in developing countries in 2020. �[1]	They are 27% above 1990 levels in 2020.
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The mitigation bill: the role of carbon markets

Depending on the organisation of the international carbon markets 
the macroeconomic welfare cost of an “appropriate reduction 
pathway” can range between  -1.2% and +0.1%

This reduction pathway implies that developed countries would reduce on aggregate 
terms by -30% by 2020 with respect to 1990 emission levels, and developing countries 
would have objectives to curb their emission paths according to GDP/cap, 
Emissions/GDP and demographic trends to lead to a 450 ppmv stabilization level

Source: JRC-IPTS, GEM-E3

The price that carbon emissions could reach for consumers in developed countries 
depend on the structure of the global emissions trade: 

A perfect, global market with no frictions would yield an carbon price around 22 €/tCO2
An organization without trade between developed and develping countries would deliver 

a carbon price around 72 €/tCO2
A gradually implemented, imperfect carbon market with transaction costs would deliver 

a price around 44 €/tCO2

A well organized global emission system can significantly lower the total 
mitigation costs

Presenter
Presentation Notes
 Perfect market (no transaction costs) deliver global optimal costs, but demands intensive contribution from Developing countries who can sell their emission cuts at relatively low prices, therefore affording comparatively opportunity high costs.

 No market deprives Developed countries from cheap offseting credits in developing countries and limits the costs of Developing to the cheapest part of their marginal abatement cost curve.

 Gradual market implementation provides significant cost savings with respect to the No Trade scenario, represents a more realistic view of the deployment of carbon price signals and delivers an equitable burden sharing.
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Source: JRC-IPTS, POLES

Appropriate Global Action Scenario: Technologies
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The 450 ppmv-stabilization scenarios provide hints on the role of the different 
technologies in decarbonizing the economy

DEVELOPEDDEVELOPING

Presenter
Presentation Notes
All sectors have technological options to improve energy efficiency (both supply and demand sectors). The POLES model simulates the realisation of this reduction potential through improving the global energy intensity through such policies at no or low cost, whose effective implementation of these measures is considered within the POLES model by the like Autonomous Energy Efficiency Improvements (AEEI) factors for the industrial sectors and by fuel efficiency standards in the road transport sector.
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Energy technologies: what for?

To promote:
• climate stability
• but also security of supply 
• …and rationalising productive structures
In a sector:
• not favouring disruptive innovations
• capital intensive
• with very long investment payback times
• perceived as a field of global geopolitical confrontation
• with high regulatory uncertainties
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•

•

Source: JRC-IPTS, POLES

Massive investments in power sector are expected
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Financing requirements would amount around 450 Billion€/yr at global level in the next two decades
(~300 Billion€/yr in developing countries, ~150 Billion€/yr in developed countries, out of which 
~55 Billion€/yr in the EU27

Presenter
Presentation Notes
The Appropriate global action scenario implies an accelerated decommissioning of carbon-intensive technologies and its replacement by low-carbon, climate-friendly ones. The latter typically exhibit higher investment costs, therefore higher investment flows are required. However, while the costs of single investments are higher, a carbon constrained world also entails more efficient end-use of energy and therefore a lower total final energy demand requiring less power plants overall. This affects all final energy carriers, but most especially the power generation sector, which is the one expected to contribute a significant share to the overall decarbonisation of the energy sector 
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This translates into opportunities for EU industry

…although non-OECD producers are taking off:
Wind: Of the 2007 totals of 19 GW new capacity, about four were installed in the United 
States, three in China and between 8,5 in Europe. It is the fastest growing part of the 
energy sector.
PV: The Chinese manufacturers will soon absorb 1/3 of the global market.

PV Production trends, 1990-2007Wind Global Additional Capacity, 1990-2007

Source: PV Status Report, JRC-IE 2008
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Source: OECD/ IEA, 2008

Energy RTD effort declining over the 80’s – 90’s…
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Energy technologies: how to make it happen?

Fostering the emergence of a new technological landscape 
requires:

• Minding the investors: a review of the regulatory framework 
of the sector at the broadest possible level

• Providing sustained public RTD support (SET-Plan, DoE)
• Developing a competitive & innovation-oriented sector
• Promoting capital investments, but even more knowledge 

investments 
• Favour Schumpeterian competition...
• ...with global (and fair) agreements with emerging 

economies
• All this will lead to capital attraction and sector take-off
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For more information

my e-mail
antonio.soria@ec.europa.eu

the IPTS home page
http://ipts.jrc.ec.europa.eu

Thanks for your attention!

http://ipts.jrc.ec.europa.eu/
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