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Research Context and Objectives



 

Research Architecture and Approaches



 

Results and Key Messages

OUTLINE



Source: by Hugo Ahlenius, UNEP/GRID-Arendal, available at: http://maps.grida.no/go/graphic/historical-trends-in- 
carbon-dioxide-concentrations-and-temperature-on-a-geological-and-recent-time-scale

RESEARCH CONTEXT: GLOBAL WARMING





 

IPCC (2007) reported that if global mean 
temperature exceed 2-3°C within this century, this 
will result in changes of:


 

species distribution,


 

population sizes, 


 

the timing of reproduction or migration events,


 

the frequency of  pest and disease outbreaks


 

increased probability and risk of forest fire


 

…..

Estimate of Area of Vegetation Destroyed Annually by Fire by Region

RESEARCH CONTEXT: CLIMATE CHANGE 
IMPACTS ON ECOSYSTEMS



 

Forests sequester the largest fraction of the 
terrestrial ecosystem carbon stocks, recently 
estimated at 1,640 billion tons of carbon (Sabine et 
al., 2004);



 

Forest fire will transform forests directly from carbon 
sink to carbon source.



Loss of biodiversity with 
continued agricultural 
expansion, pollution, 
climate change and 
infrastructure 
development. 

Source: GLOBIO - Alkemade et al., 
2009.

RESEARCH CONTEXT: CLIMATE CHANGE 
IMPACTS ON BIODIVERSITY





 

Increased Ecosystem Vulnerability:


 

Extreme weathers and storm events


 

Threatened systems


 

……



 

Long-term and Irreversible Impacts on Forest 
Ecosystem Services:


 

Wood forest products


 

Cultural value of forests


 

…...



 

Directly or Indirectly Relate to Human Livelihoods

RESEARCH CONTEXT: CLIMATE CHANGE 
IMPACTS ON HUMAN LIVELIHOODS



CLIMATE ECONOMICS, ECOSYSTEM 
APPROACH ON THE TOP OF POLICY AGENDA





 

Understanding the overall magnitudes of climate 
change impacts on European forest ecosystems



 

Understanding the regional and global welfare impacts 
of altered European forest ecosystems



 

Identifying cost-effective policies for SFM to cope with 
both climate change threats and biodiversity 
degradation in Europe

WHY IS THIS RESEARCH RELEVANT TO 
POLICYMAKING IN EUROPE?



Ecosystem

Biodiversity

ECOSYSTEM	SERVCIES	ECOSYSTEM	SERVCIES	

Provisioning	ServicesProvisioning	Services

Cultural	ServicesCultural	Services

Regulating	ServicesRegulating	Services

CONSTITUTENTS	of	WELLBEING		CONSTITUTENTS	of	WELLBEING		

Security	Security	

Basic	material	for	lifeBasic	material	for	life

Health	Health	

Good	social	relationsGood	social	relations

Direct	drivers	of	changes:
Change in local land use and 
driver 
Species introduction and removal
Harvest and resource consumption

Direct	drivers	of	changes:
Change in local land use and 
driver
Species introduction and removal
Harvest and resource consumption

Source: adapted from (MEA, 2005)

Ecological	
Production
Functions

Economic	
Valuation

CLIMATE CHANGECLIMATE CHANGE

RESEARCH OBJECTIVES



Valuing forest ecosystem 
service (ES) across 34 

European countries. 

Valuing forest ecosystem 
service (ES) across 34 

European countries.

Creating a new composite 
biodiversity indicator to 
measure CC impacts. 

Creating a new composite 
biodiversity indicator to 
measure CC impacts.

Scaling up:
Regional CC impact -> global 

welfare effects 

Scaling up:
Regional CC impact -> global 

welfare effects

Mapping biodiversity 
resources and vulnerable 

groups. 

Mapping biodiversity 
resources and vulnerable 

groups.

Step 1  

Step 2

Step 4

Step 3

RESEARCH ARCHITECTURE



Welfare Impacts of Climate Change on 
European Forests by 2050



MA Approach

1. Geo-Climate Mapping

Geographical 
groupings

Latitude 
classification

Mediterranean 
Europe

Latitude N35-45°

Central-Northern 
Europe

Latitude N45-55°

Northern Europe Latitude N55-65°

Scandinavian 
Europe

Latitude N65-71°

Ecosystem  
goods and 

services (ESG)

Provisioning

Regulating

Supporting

Cultural
Geographical 

groupings
Predominant  
forest biomes

Mediterranean 
Europe

Mediterranean 
Forests

Central-Northern 
Europe

Temperate 
Deciduous

Northern Europe Temperate 
Deciduous

Scandinavian 
Europe

Boreal

2. Projections of 
Ecosystem 
Services

Output:
Forest 

area (ha)
Changed 

flows of EGS

IPCC Storylines - 2050
A1FI A2 B1 B2

Final output
Value gains/losses ($) 
due to climate change 

impacts on forest EGS in 
different geoclimatic 

regions by 2050

3. Economic 
Assessment 

VALUATION FRAMEWORK



Source: IPCC Special Report: Emission Scenarios(2000) 

A1 
(Rapid and successful economic 

development)
• Population (106): 376
• High savings and high rate of investments 
and innovation at national & international 
level
• Cumulative CO2 (ppm): 779
•ΔTemperature (ºC): 4.4 
• Precipitation Europe(%): -0.5

A2 
(A differentiated world)

• Population (106): 419 
• Eonomic growth is uneven in the 
world
• Income per capita: largely increased
•Cumulative CO2 (ppm): 709
•ΔTemperature (ºC): 2.8
•ΔPrecipitation Europe(%): 0.5

B1 
(Global sustainable development)

•Population (106): 376
• High investment in resource efficiency
• Distribution Efficiency: Hgih
• Cumulative CO2 (ppm): 518
•ΔTemperature (ºC): 3.1 
•ΔPrecipitation Europe(%): 4.8

B2 
(Local and regional sustainable 

development)
• Population (106): 398
• Human welfare, equality, and 
environmental protection
• Cumulative CO2 (ppm): 567
•ΔTemperature (ºC): 2.1
•ΔPrecipitation Europe(%): 2.7

Global Regional

Economic

Environmental

Note that for the purpose of creating 

 
emissions scenarios as a result of this 

 
development, the IPCC assumes that 

 
no intentional action is taken in 

 
response to global warming. 

IPCC SCENARIO FAMILIES



RESULTS I: WFPS



RESULTS II: STOCKED CARBON



RESULTS III: CULTURAL VALUE



Scenario EGS European Regions Better-Off

A1: Global 
Economic 
Development

WFPs Scandinavian Europe

Stocked Carbon Scandinavian Europe

Cultural Value Scandinavian Europe

B1: Global 
Sustainable 
Development

WFPs Mediterranean Europe

Stocked Carbon All European regions 

Cultural Value All European regions

B2: Regional 
Sustainable 
Development

WFPs Med. Central (Average Europe)

Stocked Carbon All European regions

Cultural Value All European regions

A SUMMARY OF THE REGIONAL WELFARE 
IMPACTS OF CLIMATE CHANGE IMPACTS BY 
2050



Other Key Findings



GLOBAL IMPACTS
(measured in Billion USD, at real prices in 2005 )



• Key Messages:

Carbon sequestrated by European forest 
ecosystems can reduce the pressure of global 
warming and considerably affect economics in 
different world regions.
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• Key Messages:

Depending on the region and type of EGS, better 
managed biodiversity and forest ecosystems can:

1.Mitigate negative CC impacts 

2.Help to enhance local livelihoods



MAPPING BIODIVERSITY, EGS AND HUMAN 
LIVELIHOODS



CONTRIBUTION OF FORESTS, WETLANDS/ 
FRESHWATER AND COASTAL ECOSYSTEM 
SERVICE VALUES TO EUROPEAN COUNTRIES’ 
GDP





• Key Messages:

1.Highest values of biodiversity and ES value over 
GDP are concentrated in low-income economies in 
Europe. 

2.Conservation activities have a large potential to 
improve the local economies and livelihoods 
through: 

• Creating employment opportunities, 
• Sustaining the utilization of EGS.
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