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My chargeMy charge

Importance of biodiversity to human livelihoods, Importance of biodiversity to human livelihoods, 
following Millennium Ecosystem Assessmentfollowing Millennium Ecosystem Assessment

What is happening to biodiversity and how are What is happening to biodiversity and how are 
these changes affecting human livelihoodsthese changes affecting human livelihoods

To what extent biodiversity loss driven by climate To what extent biodiversity loss driven by climate 
change, now and in the futurechange, now and in the future

How does biodiversity contribute to protecting or How does biodiversity contribute to protecting or 
strengthening livelihoods threatened by climate strengthening livelihoods threatened by climate 
change eventschange events

What is the importance of ensuring that mitigation What is the importance of ensuring that mitigation 
and adaptation measures deliver wider and adaptation measures deliver wider 
environmental, biodiversity and livelihood coenvironmental, biodiversity and livelihood co--
benefits?benefits?



The Millennium Ecosystem The Millennium Ecosystem 
AssessmentAssessment

Viewed ecosystems in terms of benefits (ecosystem services) Viewed ecosystems in terms of benefits (ecosystem services) 
delivered to societydelivered to society

Provided a typology of these servicesProvided a typology of these services
Assessed the direct and indirect drivers of changes to Assessed the direct and indirect drivers of changes to 

ecosystem services ecosystem services 
Linked the delivery of services to human well beingLinked the delivery of services to human well being
Documented how the delivery of services has changed Documented how the delivery of services has changed 

through time through time 
Provided scenarios of future demands on servicesProvided scenarios of future demands on services
Evaluated past societal responses to threats to services and Evaluated past societal responses to threats to services and 

policy needs for a more hopeful futurepolicy needs for a more hopeful future



The main messagesThe main messages

We are having increasingly larger impacts on We are having increasingly larger impacts on 

ecosystems and their servicesecosystems and their services

Many segments of society have benefited from Many segments of society have benefited from 

the mining of ecosystem services but the the mining of ecosystem services but the 

sustainability of these services is at risksustainability of these services is at risk

Scenarios of the future show do not show Scenarios of the future show do not show 

substantial abatement of degradationsubstantial abatement of degradation

But we have options to build but more But we have options to build but more 

favorable trajectories but these will take favorable trajectories but these will take 

substantial new actionssubstantial new actions



Millennium Ecosystem Assessment

Human Wellbeing 
and 

Poverty Reduction

Indirect Drivers
Of Change

Direct Drivers
Of Change

Life on Earth:
Biodiversity

Ecosystem 
Services

Indirect Drivers of Change
� Demographic
� Economic (globalization, trade, 

market and policy framework)
� Sociopolitical (governance and 

institutional framework)
� Science and Technology
� Cultural and Religious

Direct Drivers of Change
� Changes in land use or land cover
� Species introductions or removals
� Technology adaptation and use
� External inputs (e.g., irrigation, 

fertilizer use, pest control)
� Harvest and Resource 

Consumption
� Climate Change
� Natural physical and biological 

drivers (e.g., volcanoes, evolution)

Human Wellbeing and 
Poverty Reduction
� Material minimum for a good 

life
� Health
� Good Social Relations
� Security
� Freedom and Choice

MA Framework



Regulating
Benefits obtained 
from regulation of 
ecosystem processes

Cultural
Non-material 
benefits from 
ecosystems

Provisioning
Goods produced or 

provided by 
ecosystems

Ecosystem services

Purdue University

WomenAid.org

LSUP

NASA

CEH Wallingford



An evaluation of a particular landscape



The balance sheet

ProvisioningProvisioning

Regulating Regulating 

CulturalCultural

Crops
Livestock
Aquaculture
Carbon sequestration

Capture fisheries
Wild foods
Wood fuel
Genetic resources
Biochemicals
Fresh Water
Air quality regulation
Regional & local climate 

regulation
Erosion regulation
Water purification
Pest regulation
Pollination
Natural Hazard 

regulation
Spiritual & religious 
Aesthetic values

Timber
Fiber
Water regulation
Disease regulation
Recreation & ecotourism

Enhanced Degraded Mixed

Bottom Line:  60% of Ecosystem 
Services are Degraded

Background Findings Impact



We are losing diversity at all levelsWe are losing diversity at all levels ----
genetic, species, populations and genetic, species, populations and 

ecosystemsecosystems



Change in Species Diversity-Additions and 
Subtractions
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Background Findings Impact





Temperate Broadleaf Forest

Tropical Dry Forest

Tropical Grasslands

Tropical Coniferous Forest

Mediterranean Forests

Tropical Moist Forest
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Source: Millennium Ecosystem Assessment

Temperate Grasslands & 
Woodlands



Community
structure

Functional

groups

Ecosystem
services

Ecosystem
functioning

Biodiversity

Temporal and
spatial distribution

and abundance of
organisms

The types of functional
roles present, e.g.

producers,

decomposers, etc

Clean water,

disease protection,
recreational

opportunities

Capture, processing
and loss of energy

water and nutrients

The kinds and
numbers of
organisms

Ecosystem
Service

Inputs

Metrics



Life on Earth:  BiodiversityLife on Earth:  Biodiversity

Ecosystem ServicesEcosystem Services

Provisioning
� Food
� Water
� Fiber
� . . .

Provisioning
� Food
� Water
� Fiber
� . . .

Regulating 
� Climate regulation
� Disease regulation
� Water purification
� . . .

Regulating 
� Climate regulation
� Disease regulation
� Water purification
� . . .

Cultural
� Spiritual
� Religious
� Aesthetic
� . . .

Cultural
� Spiritual
� Religious
� Aesthetic
� . . .

Supporting 
� Nutrient 

Cycling
� Soil Formation
� Primary 

Production

Supporting 
� Nutrient 

Cycling
� Soil Formation
� Primary 

Production

Constituents of Well-BeingConstituents of Well-Being

Security
� Personal safety
� Resource access
� Secure from 

disasters

Security
� Personal safety
� Resource access
� Secure from 

disasters
Material
� Livelihoods
� Food
� Shelter

Material
� Livelihoods
� Food
� Shelter

Health
� Strength
� Feeling well
� Clean air and water

Health
� Strength
� Feeling well
� Clean air and water

Freedom of 
Choice and 

Action 
Opportunity to be 
able to achieve 

what an 
individual values 
doing and being

Freedom of 
Choice and 

Action 
Opportunity to be 
able to achieve 

what an 
individual values 
doing and being

Social Relations
� Social cohesion
� Mutual respect
� Ability to help others

Social Relations
� Social cohesion
� Mutual respect
� Ability to help others

Linking Ecosystem Services to Human Well-
Being



Changes the perception that development objectives 
are at odds with environmental objectives

Provides a framework that makes it easy to ID and 
assess benefits & trade offs to achieving the MDGs

Tools to see how environmental change links to 
services & human well-being

Shows environmental degradation may worsen and 
affect achievement of all MDGs

Main findings of the MA-MDG’s







Assessing 
ecosystem services 
at the village level 
in South Africa



Fuelwood supply less demand
ENERGY



Regional synthesis

Suggests link between 
ecosystem service 
degradation & declining 
well-being
Likely to be two-
directional pathway



An example of climate change, An example of climate change, 
feedbacks and human wellfeedbacks and human well --beingbeing



Chapin et al. 2005



Torre Jorgenson
A collapsing arctic ecosystem with climate feedbacks



“I don’t want to live in permafrost no more,” 47 year-old Alaskan. NYT 5-27-07

Netwok, Alaska



Annual fire frequency of fires greater than 400 
ha in the western US mapped against mean 
March to through August temperature for the 
same region. From Westerling, et al., 2006 
Science 313: 940





Global changes

Climate

change

Atmospheric

change

Land use

change

New Opportunities for Invaders

Ecological impacts

Fire Regime-Biogeochemistry-Hydrology

Ecological Services

Commerce

Thuiller, et al. 2007

Global Changes and Invasive Species

Feedbacks, tipping 
points and regime 
shifts



After 3 fires in 12 years 
system converted to weed 
patch -Steve Davis



On climate predictions and On climate predictions and 
species distributionsspecies distributions

““By the end of the 21By the end of the 21stst century, large portions of the Earthcentury, large portions of the Earth’’s s 
surface may experience climates not found at present, surface may experience climates not found at present, 
and some 20thand some 20th--century climates may disappearcentury climates may disappear””

““There is a close correspondence between regions of There is a close correspondence between regions of 
globally disappearing climates and previously identified globally disappearing climates and previously identified 
biodiversity hotspotsbiodiversity hotspots””

Williams, John W. et al. (2007) Proc. Natl. Acad. S ci. USA 104, 5738-5742



Copyright ©2007 by the National Academy of Sciences

Williams, John W. et al. (2007) Proc. Natl. Acad. S ci. USA 104, 5738-5742

A2 and BI are IPCC SRES climate responses to two emission 
scenarios by 2100 and dissimilarity indices to present climates



Prepare for an uncertain futurePrepare for an uncertain future
A world of rapid change in climate and A world of rapid change in climate and 

vegetation with unique combinations arising vegetation with unique combinations arising 
with complex feedbackswith complex feedbacks

A world of increasing extreme eventsA world of increasing extreme events
A world of weeds and diseasesA world of weeds and diseases
A world of regime shiftsA world of regime shifts
A world of rising seas and acidifying oceansA world of rising seas and acidifying oceans
A world that has been diced and A world that has been diced and replumbedreplumbed
A world of increasing carbon, nitrogen and A world of increasing carbon, nitrogen and 

phosphorus redistributionphosphorus redistribution
A world of venture capital moving quickly A world of venture capital moving quickly 

among nations to places of investment among nations to places of investment 
““opportunityopportunity”” and often environmental and often environmental 
sensitivity (shrimp farms, sensitivity (shrimp farms, biofuelsbiofuels, etc), etc)



The job is urgent and has just begunThe job is urgent and has just begun

We need a follow up biodiversityWe need a follow up biodiversity--ecosystem ecosystem 
assessmentassessment——to keep the focus, keep the momentum to keep the focus, keep the momentum 
(MA2(MA2--IMOSEB), and to engage practitioners and IMOSEB), and to engage practitioners and 
policy makerspolicy makers

We need to develop a host of tools to make ecosystem We need to develop a host of tools to make ecosystem 
service assessments and applications practical and service assessments and applications practical and 
more quantitative at all levelsmore quantitative at all levels——from local to globalfrom local to global

We need to foster approaches and innovations, from We need to foster approaches and innovations, from 
global to local, for conserving vital ecosystem global to local, for conserving vital ecosystem 
services and to overcome barriers to progressservices and to overcome barriers to progress



Promising responses need to applied Promising responses need to applied 
in many sectorsin many sectors

InstitutionalInstitutional

EconomicsEconomics

Social and behavioralSocial and behavioral

TechnologyTechnology

EducationEducation


