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S&T and Sustainable Development

•The impacts on human and ecological 
well-being of technological systems for 
energy, manufacturing, and agriculture are 
on rise

•Those same systems are required to meet 
the needs of growing populations as well 
as the needs of communities aspiring to 
reduce poverty or secure higher standards 
of living



Problem:  
Human demand for ecosystem goods and 
services is growing dramatically
We have made, and are making, changes to 
ecosystems of unprecedented magnitude

Essential that wise choices are made in the 
use and conservation of these systems.



Food production must increase to Food production must increase to 
meet the needs of additional 3 meet the needs of additional 3 

billion people in the next 30 yearsbillion people in the next 30 years



One third of the worldOne third of the world’’s population is now s population is now 
subject to water scarcity. Population subject to water scarcity. Population 

facing water scarcity will double over the facing water scarcity will double over the 
next 30 years.next 30 years.



Biodiversity underlies all other goods and services Biodiversity underlies all other goods and services 
and provides and provides ““goodsgoods”” in its own right. An estimated in its own right. An estimated 
1010--15% of the world15% of the world’’s species will be committed to s species will be committed to 

extinction over next 30 years.extinction over next 30 years.



Environmental ScorecardEnvironmental Scorecard
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Ecosystem Services: Ecosystem Services: 
The benefits people obtain from ecosystemsThe benefits people obtain from ecosystems

Regulating
Benefits obtained 
from regulation of 

ecosystem 
processes

• climate 
regulation
• disease 
regulation

• flood regulation
• detoxification

Provisioning
Goods produced 
or provided by 

ecosystems

• food 
• fresh water
• fuel wood

• fiber
• biochemicals

• genetic 
resources

Cultural
Non-material 

benefits obtained 
from ecosystems

• spiritual 
• recreational 

• aesthetic
• inspirational
• educational 
• communal
• symbolic

Supporting
Services  necessary for production of other ecosystem services.

• Soil formation
• Nutrient cycling

• Primary production



Millennium Ecosystem Millennium Ecosystem 
AssessmentAssessment

A 4-year international scientific assessment 
– Designed to meet a portion of the assessment needs of the CBD, CCD,

Ramsar Wetlands Convention and other partners
– Focused on ecosystem goods and services, the consequences of 

changes in ecosystems on human well being, and consequences on 
other life on earth

– Undertaken at multiple scales (local to global) 



Integrated assessment enables examination Integrated assessment enables examination 
of tradeof trade--offs among servicesoffs among services
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Source: Ayensu et al. 1999.  Science 286:685-686.



AssessmentsAssessments
– Assessment:  A social process to bring the findings of science 

to bear on the needs of decision-makers

Stakeholders: 
Governments
Private Sector
etc.Assessment

Monitoring Research



Assessment responds to user Assessment responds to user 
needsneeds

International 
Conventions & 
National 
Governments

Private Sector

Civil Society

Joint needs of multiple users



Goal:  
Create a mechanism to increase the amount, 
quality, and credibility of policy-relevant 
scientific research findings concerning 
ecosystems & human well-being used by 
decision-makers, particularly those involved in 
the ecosystem-related conventions.



Models:  
Intergovernmental Panel on 
Climate Change (IPCC) & 
Ozone Assessment

scientific credibility
political legitimacy
focus on user needs



Multiple Users Among Multiple Users Among 
ConventionsConventions

RamsarRamsarCCDCCDFCCCFCCC

IPCCIPCC

CBDCBD

MA

Research, UN Data, National and International Assessments

SBSTA SBSTTA STRPCST



Authorizing EnvironmentAuthorizing Environment
Convention on Biological Diversity

– COP authorization for Secretariat and SBSTTA Chair representation on 
Board

– Invitations to MA for specific assessment inputs

Convention to Combat Desertification
– MA “was fully supported by CST and the Parties recommended 

continuation of the activities of the Millennium Assessment in 
collaboration with the CCD Secretariat”

Ramsar Wetlands Convention– “The Standing Committee endorsed … participation in the development 



Additional AudiencesAdditional Audiences
– International organizations
– Private sector

Individual companies
WBCSD
“intermediaries”
trade organizations

– National & sub-national government ministries
– Local communities & civil society
– Media



The MA will focus on:The MA will focus on:
Ecosystem services (the conditions and processes 
supported by biodiversity through which ecosystems 
sustain and fulfil human life, including through the 
provision of goods)

• Provisioning: e.g. Food, Water, Fiber, Fuel, Other biological products
• Supporting: e.g. Biodiversity, Pollination, Waste Treatment
• Cultural: e.g. Cultural, Aesthetic, Social relations

The consequences of changes in ecosystems for 
human well being

The consequences of changes in ecosystems for 
other life on earth



DesignDesign

Local
Regional

Human Wellbeing & 
Poverty Reduction

Material minimum  for a good life
Health 
Good social relations
Security
Freedoms and choice

Indirect Drivers of Change
Demographic 
Economic (e.g.  globalization, trade, market, & 
policy framework)
Socio-political (e.g. governance, institutional, 
& legal framework) 
Science and Technology 
Cultural and Religious (e.g., consumption 
choices)

Global

Life on Earth

Ecosystem 
Services

Provisioning (food, water) 
Regulating (disease, water)
Cultural (spiritual, aesthetic) 
Supporting (primary 
production, soil formation)

Life on Earth: 
Biodiversity

Direct Drivers of Change
Changes in local land use and land cover
Species introductions or removals
Technology adaptation and use
External inputs (e.g., fertilizer use, pest control, 
irrigation)
Harvest and resource consumption
Climate change
Natural physical and biological drivers (e.g., 
volcanoes, evolution) uninfluenced by people

Conceptual FrameworkConceptual Framework

= Strategies and Interventions



DesignDesign



The MA is a multiThe MA is a multi--scale assessment, scale assessment, 
with multiple layers of nestingwith multiple layers of nesting

Regional

e.g. Southeast Asia

Users

Regional 
Banks, etc.

National
Government

Local 
Community

Global Assessment: Conditions, Scenarios, Response 
Options

Global Assessment: Conditions, Scenarios, Response 
Options

Sub-regional

e.g. Malaysia, 
Borneo island

Local

e.g. Penang

Sub-
Global



SubSub--Global AssessmentsGlobal Assessments

Global Assessment
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Sub-

Regional

Western
China
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LocalLocal
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…other
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Assessment OutputsAssessment Outputs
Conceptual Framework (2003)

Assessment Reports (2004)
– Sub-global Assessment 
– Condition/Trends Assessment
– Scenario Assessment
– Response Options Assessment
– Summary Volume (SPMs of 4 reports)

Synthesis Reports
– Biodiversity (2004)
– Desertification (2005)
– Wetlands (2005)
– Private Sector (2005)
– Human Well-being (2005)

Other Products
– Radio, documentaries, Internet
– Partnerships to enable distribution to broader audience



The MA should help decision-makers:
Identify options that can better 
achieve core human development 
and sustainability goals 

Better understand the trade-offs 
involved—across sectors and 
stakeholders—in decisions 
concerning the environment

Align response options with the level 
of governance where they can be 
most effective 



New MA Report:

Ecosystems and 
Human Well-being
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