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About half of the cumulative anthropogenic CO2 emissions 
between 1750 and 2010 have occurred in the last 40 years.

IPCC, 2014
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GHG emissions growth has accelerated despite 
reduction efforts.

IPCC, 2014
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Between 2000 and 2010 global GHG emissions increased by 
2.2% p.a.; at a higher rate than any decade since 1970.

IPCC, 2014 5
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GHG emissions rise with growth in GDP and population: 
long-standing trend of decarbonisation of energy reversed.

IPCC, 2014 6
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Limiting warming to 2°C involves substantial 
technological, economic and institutional 

challenges.



3CSEP

Stabilization of atmospheric GHG concentrations requires 
moving away from business as usual.

Based on Figure 6.7
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Lower ambition mitigation goals require similar reductions 
of GHG emissions.

~3°C

Based on Figure 6.7
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Climate tipping points



Climate impacts in Europe and 
the region
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Projected changes in 
annual mean temperature (°C)

Source: European Environment Agency (EEA)

Projected changes are 
for 2071-2100, 

compared to 1971-
2000

Annual average land 
temperatures over 

Europe are projected 
to continue 

increasing by more 
than the global 

average 
temperature.

The largest 
temperature 

increases are 
projected over 

eastern and northern 
Europe in winter, and 

over southern 
Europe in summer. 

EEA, 2012 12
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The region will be particularly hit by 
climate impacts
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Increasing heat waves
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Projected changes in 
annual precipitation (%)

Projected changes are 
for 2071-2100, 

compared to 1971-
2000

Source: European Environment Agency (EEA)

Annual precipitation 
is generally projected 

to increase in 
northern Europe and 

to decrease in 
southern Europe.

EEA, 2012
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Longer dry spells
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Projected changes in 
relative sea level (m)

Relative sea level 
in 2081-2100

compared to 1986-
2005

for the medium-
low emission 

scenario RCP4.5 
based on an 
ensemble of 

CMIP5 climate 
models

Data: ICDC 
University of Hamburg

Source: European Environment Agency (EEA)
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Climate Impacts in Europe:
high emissions and no adaptation scenario

 heat-related deaths would reach about 200 000 per year; 
 the cost of river flood damages would exceed EUR 10 

billion/year;
 every year forest fires would affect an area about 800 000 

ha;
 people affected by droughts would increase by a factor of 

seven to about 150 million per year;
 welfare loss due to sea-level rise would more than triple 

to EUR 42 billion/year

Ciscar et al., 2014; JRC PESETA II. Project 18
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Storm floods Balkans, 
Serbia declares emergency

“A massive storm has
dumped record rainfalls on
the Balkans, causing severe
flooding, especially in Serbia,
and parts of Bosnia. Schools
have been closed in Serbia,
where several people have
drowned. Croatia is on alert.”

15.05.2014, Deutsche Welle

Elvis Barukcic
AFP, Getty Images
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Key observed and projected impacts from 
climate change for the main regions in Europe

Source: European Environment Agency (EEA) 20
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Central and eastern Europe

Increase in warm temperature extremes
Decrease in summer precipitation
Increase in water temperature
Increasing risk of forest fire
Decrease in economic value of forests

Source: European Environment Agency (EEA) 21
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Mediterranean region I.

Temperature rise larger than European 
average

Decrease in annual precipitation
Decrease in annual river flow
Increasing risk of biodiversity loss
Increasing risk of desertification
Increasing water demand for agriculture
Decrease in crop yield

Source: European Environment Agency (EEA) 22
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Mediterranean region II.

Increasing risk of forest fire
Increase in mortality from heat waves
Expansion of habitats from southern 

disease vectors
Decrease in hydropower potential
Decrease in summer tourism and 

potential increase in other seasons

Source: European Environment Agency (EEA) 23
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Risk of decreasing water 
availability in West Balkan

24
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Western Balkans
Agriculture

 In the Western Balkans, the increasing occurrence of droughts 
has been identified as a major threat to agricultural production under 
climate change (Giannakopoulos et al. 2009b; Gocic and Trajkovic
2013, 2014; Kos et al. 2013; UNDP 2014). 

 The risk of increasing droughts for this region was also cited in the 
latest IPCC publication (Kovats et al. 2014). 

 The dominance of rain-fed agriculture in the Western Balkans 
makes the agricultural sector especially vulnerable to changing 
precipitation patterns and increasing temperatures. 

 The increasing appearance of extreme rain and flood events also 
poses risks to agriculture in the region (Sutton et al. 2013a).

The World Bank (2014) Turn Down the Heat 25
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Western Balkans
Food security

 The availability of suitable arable land and water resources is 
expected to decline simultaneously, changes in the type and 
intensity of pests and diseases will occur, influencing the 
available productive and adapted crop varieties and animal 
breeds (Meyers et al. 2012).

 Heavy rainfall events and storms may occur more often, 
increasing the risk of erosion from wind and water and leading 
to the degradation and desertification of scarce, valuable 
arable land (Christmann et al. 2009).

The World Bank (2014) Turn Down the Heat 27
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Western Balkans
Energy systems

 It has been projected that decreased production 
and power generation disruption induced by 
lower runoff and increased air and water 
temperatures will lead to an increase in 
electricity prices (McDermott and Nilsen 2014). 

As the majority of the countries in the region are 
strongly dependent on thermal electric production, 
climate change is projected to increase their 
vulnerability by affecting the supply of electricity to 
both households and industry.

The World Bank (2014) Turn Down the Heat 29
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energy
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Human health
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It is not too late to act
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Meeting the 2C target is still possible

Mitigation cost estimates vary, but do not 
strongly affect global GDP growth.

33
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Nothing is lost yet

Meeting the 2°C (even 1.5°C) target is still possible.

Mitigation is affordable, meaning a 0.04-0.14% loss 
in annual GDP growth (business-as-usual baseline: 
1.6-3.0% GDP growth).

Delay makes mitigation more costly, less likely to 
succeed and leaves less options.

Feiler, 2015; ECRAN Training 34
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Delay in peaking of 
emissions
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Delaying mitigation is estimated to increase the difficulty 
and narrow the options for limiting warming to 2°C.

Based on Figures 6.32 and 7.16
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Delaying mitigation is estimated to increase the difficulty 
and narrow the options for limiting warming to 2°C.

Current Cancún Pledges imply increased 
mitigation challenges for reaching 2°C.

Based on Figures 6.32 and 7.16
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Opportunities in mitigation
 Economic growth and climate mitigation can be achieved together. We 

do not need to choose.
 A growing number of businesses, cities and countries are 

demonstrating this. Recent technological and policy developments 
mean that even more opportunities are available today.

 About US$ 90 trillion will be invested in infrastructure to 2030 – need to 
choose if it is low-carbon and climate resilient. Low-carbon would not 
cost much more, and fuel savings could fully offset additional 
investment costs. 

 But if we lock-in the wrong path, we risk significant economic and social 
impacts of climate change. Need to act urgently.

 There are multiple economic benefits of action, e.g. reduced health 
costs from air pollution, less congestion & road deaths, enhanced 
energy, water and food security. In many cases these will outweigh the 
costs of action.

The New Climate Economy Report 38
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Source: IEA, 2013: Energy Efficiency Market Report 2013 – Market Trends and Medium-Term Prospects

The New Climate Economy Report

EFFICIENCY: Energy efficiency can be the biggest (and 
cheapest) energy “source”

39
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INVESTMENT: Infrastructure capital spend is estimated to be 
marginally higher in a low-carbon scenario

Source: OECD (2006, 2012), IEA ETP (2012), modelling by Climate Policy Initiative (CPI) for New Climate Economy, 
and New Climate Economy analysis.

The New Climate Economy Report 40
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POLICIES: There are significant subsidies to the high-carbon 
economy

Sources: OECD (2013), Inventory of Estimated Budgetary Support and Tax Expenditures for Fossil Fuels; IEA (2013), 
World Energy Outlook; IEA (2013), OECD (2014, forthcoming)

The New Climate Economy Report 41
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Substantial opportunities in 
mitigation

Co-benefits of energy-efficiency measures are 
substantial:
 increased national energy security/self-sufficiency, 
 less exposure to price volatility and supply 

disruptions
Eliminated fuel/energy poverty
decreased poverty
 improvements in air quality and related public-health 

benefits

Feiler, 2015; ECRAN Training 42
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Climate change is a global commons problem
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International cooperation

It requires international cooperation, with
equitable effort-sharing and effective national
and subnational policy implementation.

Effective mitigation will not be achieved if
individual agents advance their own interests
independently.

Feiler, 2015; ECRAN Training 44



Thank you for your attention

Diana Ürge-Vorsatz Diana 
Center for Climate Change and Sustainable Energy Policy (3CSEP), CEU

http://3csep.ceu.hu www.mitigation2014.org
Email: vorsatzd@ceu.hu
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ADDITIONAL SLIDES
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TURNING DOWN THE HEAT

ADDITIONAL SLIDES TO THE BALKANS IMPACT SECTION
PARTLY OVERLAPS WITH SLIDES 16-23
OVERLAPS WITH SLIDES 24-31
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Western Balkans
Water resources

Under a regional warming of ~2°C by the 2050s, 
the impacts of climate change on the natural 
flow characteristics of most Balkan rivers will be 
“medium”; 

for the rivers of southern Serbia, Kosovo, and 
FYR Macedonia, the impacts will be “severe” 
(Schneider et al., 2013). 

The World Bank (2014) Turn Down the Heat 48
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Western Balkans
Water resources

Dakova (2005) projected a decrease in long-
term annual mean runoff for Serbia of 

approximately 12 percent, by 2025, and 

approximately 19 percent by 2100, 

due to a projected decrease in annual 
precipitation and an increase in temperatures.

The World Bank (2014) Turn Down the Heat 49
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Western Balkans
Water resources

Albania’s water resources are projected to 
decline by between 14 percent (Chenoweth et 
al. 2011) and 40 percent (Dakova 2005) by the 
end of the 21st century.

The World Bank (2014) Turn Down the Heat 50
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Western Balkans
Water resources

Results from a global study show severe 
decreases in annual discharge in the Western 
Balkans of 

up to 15 percent in a 2°C world and

more than 45 percent in a 4°C world 
(Schewe et al. 2013).

The World Bank (2014) Turn Down the Heat 51
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Western Balkans
Agriculture

In the Western Balkans, the increasing 
occurrence of droughts has been identified as 
a major threat to agricultural production under 
climate change (Giannakopoulos et al. 2009b; 
Gocic and Trajkovic 2013, 2014; Kos et al. 2013; 
UNDP 2014). 

The risk of increasing droughts for this region 
was also cited in the latest IPCC publication 
(Kovats et al. 2014). 
The World Bank (2014) Turn Down the Heat 52



3CSEP

Western Balkans
Agriculture

The dominance of rain-fed agriculture in the 
Western Balkans makes the agricultural sector 
especially vulnerable to changing precipitation 
patterns and increasing temperatures. 

The increasing appearance of extreme rain and 
flood events also poses risks to agriculture in 
the region (Sutton et al. 2013a).

The World Bank (2014) Turn Down the Heat 53
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Western Balkans
Food security

The various threats to food security from climate 
change in Central Asia and the Western Balkans 
are indicated in the literature as follows:
Increasing temperatures and changes in 

precipitation and patterns of river runoff are 
serious risks for agricultural production (Meyers 
et al. 2012).

The World Bank (2014) Turn Down the Heat 54
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Western Balkans
Food security

The various threats to food security from climate 
change in Central Asia and the Western Balkans 
are indicated in the literature as follows:
The availability of suitable arable land and 

water resources is expected to decline 
simultaneously, changes in the type and 
intensity of pests and diseases will occur, 
influencing the available productive and 
adapted crop varieties and animal breeds 
(Meyers et al. 2012).

The World Bank (2014) Turn Down the Heat 55
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Western Balkans
Food security

The various threats to food security from climate 
change in Central Asia and the Western Balkans 
are indicated in the literature as follows:
Heavy rainfall events and storms may occur 

more often, increasing the risk of erosion from 
wind and water and leading to the degradation 
and desertification of scarce, valuable arable 
land (Christmann et al. 2009).

The World Bank (2014) Turn Down the Heat 56
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Western Balkans
Food security

The various threats to food security from climate 
change in Central Asia and the Western Balkans 
are indicated in the literature as follows:
Sensitivity thresholds of crops might be 

exceeded more often with rising average 
temperatures and the increased risk of 
temperature extremes (Lioubimtseva and 
Henebry 2012; Teixeira et al. 2013)

The World Bank (2014) Turn Down the Heat 57
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Western Balkans
Food security

The various threats to food security from climate 
change in Central Asia and the Western Balkans 
are indicated in the literature as follows:
Eastern Europe and parts of the Balkan region 

will suffer from decreasing water availability, 
leading to yield reductions (Meyers et al. 2012)

The World Bank (2014) Turn Down the Heat 58
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Western Balkans
Energy systems

 It has been projected that decreased production 
and power generation disruption induced by 
lower runoff and increased air and water 
temperatures will lead to an increase in 
electricity prices (McDermott and Nilsen 2014). 

As the majority of the countries in the region are 
strongly dependent on thermal electric production, 
climate change is projected to increase their 
vulnerability by affecting the supply of electricity to 
both households and industry.

The World Bank (2014) Turn Down the Heat 59
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Western Balkans
Energy systems

In addition, economic development and a 
growing population are expected to increase 
energy demand, thereby putting thermal electric 
power plants under increasing pressure. 

In the absence of adaptation measures, 
climate change, economic development, and 
population growth may together contribute to a 
rise in electricity prices and increase the risk of 
electricity shortages in the region.

The World Bank (2014) Turn Down the Heat 60
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Western Balkans
Human health

Dengue fever and Chikungunya fever, 
transmitted by Aedes mosquitoes, are already 
present in Europe (ECDC 2013). 

The World Bank (2014) Turn Down the Heat 61
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Western Balkans
Human health

Climatic conditions in the Balkans have become 
more suitable over the last two decades for one 
of the potential vectors of dengue and 
Chikungunya, A. albopictus, also known as the 
Asian tiger mosquito (Caminade et al. 2012).

The World Bank (2014) Turn Down the Heat 62
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Western Balkans
Human health

It is currently found in most of Albania and 
Montenegro, and in northwestern areas of 
Serbia and Bosnia and Herzogovina. 

This is related to wetter and warmer conditions 
favoring the winter survival of the mosquito. 

The World Bank (2014) Turn Down the Heat 63
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Western Balkans
Human health

A study from the European Centre for Disease 
Prevention and Control (2012), points to 
increasing climatic suitability for A. albopictus
in the Western Balkans with climate change. 

Caminade et al. (2012) also projected an 
increased suitability from 2030–2050 in the 
Balkans with about 1.5°C global warming, and 
an associated lengthening of the mosquito’s 
activity window.
The World Bank (2014) Turn Down the Heat 64
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Western Balkans
Human health

Heat waves can impact human health in direct 
ways (e.g., heat stress) and indirectly (e.g., 
aggravating respiratory and cardiovascular 
conditions). 

In the Western Balkans, Albania and FYR 
Macedonia are considered particularly 
vulnerable to heat waves (ENVSEC and UNEP 
2012).

The World Bank (2014) Turn Down the Heat 65
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Western Balkans
Security and migration

The projected increase in the intensity and 
frequency of natural catastrophes (e.g., forest 
fires, heat waves, floods and landslides) (Adger
et al. 2014) is likely to result in population 
movements that, in turn, could generate frictions 
in such politically sensitive countries as Albania, 
Bosnia and Herzegovina, and Kosovo (Maas 
et al. 2010).

The World Bank (2014) Turn Down the Heat 66
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Western Balkans
Security and migration

If it is assumed that the Western Balkans will 
exhibit similar reactions to those of Southeast 
and Eastern Europe, the increased risk of 
disasters will result in decreasing economic 
opportunities and provide incentives for 
migration (Maas et al. 2010). 

The World Bank (2014) Turn Down the Heat 67
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Western Balkans
Rural-urban migratory patterns

Migration in the Western Balkans has already 
led to severe demographic changes; coupled 
with the general demographic trend toward an 
aging population, this is expected to cause 
increased regional climate change sensitivity 
and decreased adaptive capacity as an aging 
population is more sensitive to heat (EEA 2012).

The World Bank (2014) Turn Down the Heat 68
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Turkey

The WB report contains hardly any specific 
information on Turkey.

The World Bank (2014) Turn Down the Heat 69
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IPCC AR5 SLIDES: 
MAPS

ADDITIONAL SLIDES FOR THE FIRST SECTION: THE GLOBAL 
PERSPECTIVE (I.E. SLIDES 1-16)
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IPCC, 2014
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IPCC AR5 SLIDES: 
SUMMARY TABLES

ADDITIONAL SLIDES TO THE EUROPE SECTION (SLIDES 16-
23)
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IPCC AR5 WG2 SPM
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IPCC AR5 WG2 SPM
Observed impacts attributed to climate change reported in the scientific literature since the AR4
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IPCC AR5 SLIDES:
PHOTOS
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THE GLOBAL COMMISSION ON 
THE ECONOMY AND CLIMATE

THESE SLIDES ARE GOOD FOR THE “NOTHING IS LOST 
YET”/MITIGATION SECTION OF THE ORIGINAL PRESENTATION

SLIDES 73 AND 83 MIGHT BE THE MOST USEFUL FROM THIS 
SECTION

82
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Main findings of the Commission
 Economic growth and climate mitigation can be achieved together. We 

do not need to choose.
 A growing number of businesses, cities and countries are 

demonstrating this. Recent technological and policy developments 
mean that even more opportunities are available today.

 About US$ 90 trillion will be invested in infrastructure to 2030 – need to 
choose if it is low-carbon and climate resilient. Low-carbon would not 
cost much more, and fuel savings could fully offset additional 
investment costs. 

 But if we lock-in the wrong path, we risk significant economic and social 
impacts of climate change. Need to act urgently.

 There are multiple economic benefits of action, e.g. reduced health 
costs from air pollution, less congestion & road deaths, enhanced 
energy, water and food security. In many cases these will outweigh the 
costs of action.

The New Climate Economy Report 83
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Key drivers of growth and climate performance

RESOURCE
EFFICIENCY

INNOVATION

INFRASTRUCTURE 
INVESTMENT

HIGH QUALITY, RESILIENT, INCLUSIVE = BETTER GROWTH

ENERG
Y

LAND 
USECITIES

WIDER 
ECONOMY

The New Climate Economy Report 84
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INVESTMENT: Infrastructure capital spend is estimated to be 
marginally higher in a low-carbon scenario

Source: OECD (2006, 2012), IEA ETP (2012), modelling by Climate Policy Initiative (CPI) for New Climate Economy, 
and New Climate Economy analysis.

The New Climate Economy Report 85
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POLICIES: Actions with economic benefits could deliver most of 
the greenhouse gas abatement needed by 2030

Source: Emissions estimates: IPCC AR5; New Climate Economy analysis based on expert input and multiple data sources

The New Climate Economy Report
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POLICIES: There are significant subsidies to the high-carbon 
economy

Sources: OECD (2013), Inventory of Estimated Budgetary Support and Tax Expenditures for Fossil Fuels; IEA (2013), 
World Energy Outlook; IEA (2013), OECD (2014, forthcoming)

The New Climate Economy Report 87
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SOURCE: This map was taken from the State and Trends of Carbon Pricing report 
2014, developed by the World Bank and Ecofys, and published in May 2014.

POLICIES: Global growth of carbon pricing
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POLICIES: Energy R&D as a percent of GDP has been falling in 
most developed countries since the 1980s

Source: R&D figures and split from International Energy Agency (2013), Tracking 
Clean Energy Progress 2013, OECD/IEA, Paris, GDP figures from World 
Development Indicators 2014, adjusted for inflation from 2005 to 2010

Energy R&D as % of GDP in 
IEA member countries1
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The New Climate Economy Report 89
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Climate performance off track: next 15 years critical

Source: IPCC

The New Climate Economy Report 90
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A different growth pathway

CARBON 
BUBBLE

TODAY

LIMITS TO
GROWTH

Growth 
performance

Good

Bad

Bad Good
Climate performance

NEW CLIMATE 
ECONOMY

The New Climate Economy Report 91
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Next steps
The Global Commission recommends 10 transformative actions

Source: NCE. For details please see the NCE Global Action Plan (2014)

1 Integrate climate risk into strategic decisions

Secure a strong international climate agreement

End perverse subsidies

Price carbon to send a clear market signal

Scale-up low-carbon innovation

Reduce the cost of capital for low-carbon investment

Move toward connected and compact cities

End deforestation

Restore degraded lands

Phase out unabated coal fast

2

3

4

5

6

7

8

9

10

The New Climate Economy Report 92
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The inertia of the system

In the long term, the magnitude and rate of
climate change will depend on future global
GHG emissions.

However, even if GHG emissions were to stop
today, climate change would continue for many
decades as a result of past emissions and the
inertia of the climate system.

IPCC, 2013 93
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Mitigation involves 
substantial upscaling of low-carbon energy

IPCC, 2014 94
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Mitigation involves 
substantial upscaling of low-carbon energy

IPCC, 2014 95



3CSEP

Top priority

We are facing a serious problem, which 
requires immediate action.

At the same time, due to the magnitude of the 
task at hand, thorough planning is of 
paramount importance in addressing climate 
change.

96
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Global costs rise with the ambition of the mitigation goal.

Based on Table SPM.2

97



3CSEP

Substantial reductions in emissions would require large 
changes in investment patterns and appropriate policies.

Based on Figure 16.3
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Without more mitigation, global mean surface temperature 
might increase by 3.7° to 4.8°C over the 21st century.

IPCC, 2014 99
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Stabilisation of atmospheric GHG concentrations requires 
moving away from business as usual.

IPCC, 2014

~2°C
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Lower ambition mitigation goals require 
similar reductions of GHG emissions.

IPCC, 2014

~3°C

~2°C
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Delaying mitigation is estimated to increase the difficulty and 
narrow the options for limiting warming to 2°C.

“Immediate Action”

“Delayed Mitigation”

IPCC, 2014 102
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Climate Impacts in Europe

The European Union is committed to limiting global 
temperature increase to below 2 °C above the pre-
industrial level. 

However, the projected rise in global average 
temperatures over the 21st century is 
0.3 °C–1.7 °C for the lowest emission scenario, and 
2.6 °C–4.8 °C for the highest emission scenario.

IPCC, 2013 103
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Climate Impacts in Europe

According to a recent study (JRC PESETA II.
Project), under a high-emission scenario and in
the absence of adaptation actions, some climate
impacts would roughly double by the end of this
century.

Ciscar et al., 2014; JRC PESETA II. Project 104
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Mountain areas

Temperature rise larger than European 
average

Decrease in glacier extent and volume
Upward shift of plant and animal species
High risk of species extinction in Alpine 

regions
Increasing risk of soil erosion

Source: European Environment Agency (EEA) 105



3CSEPSource: European Environment Agency (EEA)

Key observed and projected impacts from 
climate change for the main regions in Europe
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3CSEPSource: European Environment Agency (EEA)

Key observed and projected impacts from 
climate change for the main regions in Europe
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Western Balkans
Food security

The various threats to food security from climate 
change in Central Asia and the Western Balkans 
are indicated in the literature as follows:
Sensitivity thresholds of crops might be 

exceeded more often with rising average 
temperatures and the increased risk of 
temperature extremes (Lioubimtseva and 
Henebry 2012; Teixeira et al. 2013)

The World Bank (2014) Turn Down the Heat 108
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Western Balkans
Energy systems

In addition, economic development and a 
growing population are expected to increase 
energy demand, thereby putting thermal electric 
power plants under increasing pressure. 

In the absence of adaptation measures, 
climate change, economic development, and 
population growth may together contribute to a 
rise in electricity prices and increase the risk of 
electricity shortages in the region.

The World Bank (2014) Turn Down the Heat 109
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Nothing is lost yet
Increases in emissions can be counteracted by reducing 
the carbon and energy intensity of the economy.

Increasing energy efficiency:
makes supply-side transformation easier,
 reduces the required pace of low-carbon supply 

deployment, 
 avoids lock-in effect, 
 increases the cost-effectiveness of transformation;
maximises co-benefits. 

Feiler, 2015; ECRAN Training 110
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