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Ecosystem services Ecosystem services --
 

benefits of benefits of 
people from ecosystemspeople from ecosystems

Everyone in the world depends on nature and ecosystem services tEveryone in the world depends on nature and ecosystem services to o 
provide the conditions for a decent, healthy, and secure lifeprovide the conditions for a decent, healthy, and secure life



Ecosystem servicesEcosystem services



Contribution of ecosystems goods Contribution of ecosystems goods 
and services to national economies and services to national economies --

 examplesexamples
In Kenya wildlife tourism industry brings in appr. 200 In Kenya wildlife tourism industry brings in appr. 200 
million US$ per year million US$ per year 
In the Galapagos Islands, Ecuador, tourism raises up to In the Galapagos Islands, Ecuador, tourism raises up to 
60 million $ per year and provide income for around  60 million $ per year and provide income for around  
80% op the people living on the islands80% op the people living on the islands
Medicinal plants are worth 8,6 million $ annually to Medicinal plants are worth 8,6 million $ annually to 
Nepal where 1500 species are used in traditional Nepal where 1500 species are used in traditional 
medicines medicines 
Sales of certified organic coffee beans are currently Sales of certified organic coffee beans are currently 
growing faster than sales of any other speciality coffeegrowing faster than sales of any other speciality coffee



Biodiversity 
underpins ecosystem 
functioning



The 2010 Biodiversity TargetThe 2010 Biodiversity Target

““to achieve by 2010, a significant reduction of the current to achieve by 2010, a significant reduction of the current 
rate of biodiversity lossrate of biodiversity loss””

Adopted by the Convention on Biological Adopted by the Convention on Biological 
DiversityDiversity’’s 6th Conference of the Parties in 2002 s 6th Conference of the Parties in 2002 
and endorsed by Head of States at the World and endorsed by Head of States at the World 
Summit on Sustainable Development in 2002Summit on Sustainable Development in 2002



Background of the MABackground of the MA

Called for by UN Secretary General in 2000Called for by UN Secretary General in 2000
Authorized by governments through 4 Authorized by governments through 4 
conventions conventions 
Partnership of UN agencies, conventions, Partnership of UN agencies, conventions, 
business, nonbusiness, non--governmental organizations governmental organizations 
with a multiwith a multi--stakeholder board of directors stakeholder board of directors 
Carried out between 2001 and 2005Carried out between 2001 and 2005



MA processMA process

Prepared by 1360 experts from 95 countriesPrepared by 1360 experts from 95 countries
8080--person independent board of review person independent board of review 
editorseditors
Review comments from 850 experts and Review comments from 850 experts and 
governmentsgovernments
One overall synthesis report and synthesis One overall synthesis report and synthesis 
reports on biodiversity, desertification, reports on biodiversity, desertification, 
business and industry, wetlands and health business and industry, wetlands and health 



General features of the MAGeneral features of the MA

DemandDemand--drivendriven
Providing information requested by governments, Providing information requested by governments, 
business/industry, civil societybusiness/industry, civil society

Assessment of current state of knowledgeAssessment of current state of knowledge
A critical evaluation of information concerning the A critical evaluation of information concerning the 
consequences of ecosystem changes for human wellconsequences of ecosystem changes for human well--being for being for 
purposes of guiding decisions on complex public issues.purposes of guiding decisions on complex public issues.

Authoritative informationAuthoritative information
Clarifies where there is broad consensus within the scientific Clarifies where there is broad consensus within the scientific 
community and where important controversies remain. community and where important controversies remain. The The 
MA does itself conduct research!MA does itself conduct research!

Policy relevant not policy prescriptivePolicy relevant not policy prescriptive



Consequences of Ecosystem Change Consequences of Ecosystem Change 
for Human Wellfor Human Well--beingbeing



MultiMulti--scale assessmentscale assessment

In addition to a global assessment, the MA  includes In addition to a global assessment, the MA  includes 
information from 33 subinformation from 33 sub--global assessmentsglobal assessments



MA frameworkMA framework



Ecosystem Changes in Last 50 YearsEcosystem Changes in Last 50 Years

Over the past 50 years, humans have changed Over the past 50 years, humans have changed 
ecosystems more rapidly and extensively than in any ecosystems more rapidly and extensively than in any 
comparable period of time in human historycomparable period of time in human history
This has resulted in a substantial and largely This has resulted in a substantial and largely 
irreversible loss in the diversity of life on Earthirreversible loss in the diversity of life on Earth



Ecosystem Changes in Last 50 YearsEcosystem Changes in Last 50 Years

More land was converted to cropland in the 
30 years after 1950 than in the 150 years 
between 1700 and 1850.



Ecosystem Changes in Last 50 YearsEcosystem Changes in Last 50 Years

20% of the world20% of the world’’s coral reefs were lost and 20% s coral reefs were lost and 20% 
degraded in the last several decadesdegraded in the last several decades

Change in life coral cover across the Caribean basin (1977 Change in life coral cover across the Caribean basin (1977 ––

 

2002)2002)



Ecosystem Changes in Last 50 YearsEcosystem Changes in Last 50 Years

35% of mangrove area has been lost in the last 35% of mangrove area has been lost in the last 
several decadesseveral decades
Amount of water in reservoirs quadrupled since Amount of water in reservoirs quadrupled since 
19601960
Withdrawals from rivers and lakes doubled since Withdrawals from rivers and lakes doubled since 
19601960



Ecosystem Changes in Last 50 YearsEcosystem Changes in Last 50 Years

Since 1960:Since 1960:
Flows of biologically Flows of biologically 
available nitrogen in available nitrogen in 
terrestrial ecosystems terrestrial ecosystems 
doubleddoubled
Flows of phosphorus Flows of phosphorus 
tripledtripled

Human-produced Reactive Nitrogen
Humans produce as much biologically 

available N as all natural pathways and this 
may grow a further 65% by 2050



Ecosystem Changes in Last 50 Years Ecosystem Changes in Last 50 Years 

Ecosystems in some regions are returning to conditions Ecosystems in some regions are returning to conditions 
similar to their presimilar to their pre--conversion states conversion states 
However, rates of ecosystem conversion remain high or are However, rates of ecosystem conversion remain high or are 
increasing for specific ecosystems and regionsincreasing for specific ecosystems and regions



Species ChangesSpecies Changes

Humans have increased the species extinction rate Humans have increased the species extinction rate 
by as much as 1,000 times over background rates by as much as 1,000 times over background rates 
typical over the planettypical over the planet’’s history 10s history 10––30% of mammal, 30% of mammal, 
bird, and amphibian species are currently threatened bird, and amphibian species are currently threatened 
with extinctionwith extinction
The distribution of species on Earth is becoming The distribution of species on Earth is becoming 
more homogenous more homogenous 
The population size or range (or both) of the The population size or range (or both) of the 
majority of species across a range of taxonomic majority of species across a range of taxonomic 
groups is declininggroups is declining



Species changesSpecies changes

Trends in European common birds                          Trends Trends in European common birds                          Trends in populations of species worldwidein populations of species worldwide



Species changeSpecies change

Red List Index for birds in marine, freshwater and terrestrial ecosystems, 
and in forest and shrubland/grassland habitats (1988-2004)



Gains and Losses from Gains and Losses from 
Ecosystem ChangeEcosystem Change

Food production Food production 
has more than has more than 
doubled since doubled since 
19601960

Food production Food production 
per capita has per capita has 
growngrown

Food price has Food price has 
fallenfallen



Gains and Losses from Ecosystem Gains and Losses from Ecosystem 
ChangeChange

ButBut these gains have been achieved at growing these gains have been achieved at growing 
costs that, unless addressed, will substantially costs that, unless addressed, will substantially 
diminish the benefits that future generations diminish the benefits that future generations 
obtain from ecosystemsobtain from ecosystems



Degradation of ecosystem Degradation of ecosystem 
servicesservices

Approximately 60% (15 out of 24) of the ecosystem Approximately 60% (15 out of 24) of the ecosystem 
services evaluated in the MA are being degraded or services evaluated in the MA are being degraded or 
used unsustainablyused unsustainably
The degradation of ecosystem services often causes The degradation of ecosystem services often causes 
significant harm to human wellsignificant harm to human well--being and represents being and represents 
a loss of a natural asset or wealth of a countrya loss of a natural asset or wealth of a country



ServiceService StatusStatus

FoodFood cropscrops
livestocklivestock
capture fisheriescapture fisheries
aquacultureaquaculture
wild foodswild foods

Fiber Fiber timbertimber +/+/––

cotton, silkcotton, silk +/+/––

wood fuelwood fuel
Genetic resourcesGenetic resources
Biochemicals, medicinesBiochemicals, medicines
Fresh waterFresh water

Status of Provisioning ServicesStatus of Provisioning Services



Status of Regulating and Cultural Status of Regulating and Cultural 
ServicesServices

StatusStatus
Regulating ServicesRegulating Services

Air quality regulationAir quality regulation

Climate regulation Climate regulation ––

 

globalglobal

Climate regulation Climate regulation ––

 

regional and regional and 
locallocal

Water regulationWater regulation +/+/––

Erosion regulationErosion regulation

Water purification and waste Water purification and waste 
treatmenttreatment

Disease regulationDisease regulation +/+/––

Pest regulationPest regulation

PollinationPollination

Natural hazard regulationNatural hazard regulation

Cultural ServicesCultural Services
Spiritual and religious valuesSpiritual and religious values

Aesthetic

 

valuesAesthetic values



Loss of wealth due to ecosystem degradation is not Loss of wealth due to ecosystem degradation is not 
reflected in economic accountsreflected in economic accounts

Ecosystem services, as well as resources such as mineral Ecosystem services, as well as resources such as mineral 
deposits, soil nutrients, and fossil fuels are capital assetsdeposits, soil nutrients, and fossil fuels are capital assets
Traditional national accounts do not include measures of Traditional national accounts do not include measures of 
resource depletion or of the degradation of these resourcesresource depletion or of the degradation of these resources
A country could cut its forests and deplete its fisheries, and A country could cut its forests and deplete its fisheries, and 
this would show only as a positive gain in GDP without this would show only as a positive gain in GDP without 
registering the corresponding decline in assets (wealth)registering the corresponding decline in assets (wealth)
A number of countries that appeared to have positive growth A number of countries that appeared to have positive growth 
in net savings (wealth) in 2001 actually experienced a loss in in net savings (wealth) in 2001 actually experienced a loss in 
wealth when degradation of natural resources were factored wealth when degradation of natural resources were factored 
into the accountsinto the accounts



Sustainable management = economic benefits!Sustainable management = economic benefits!

The total economic value The total economic value 
associated with managing associated with managing 
ecosystems more sustainably ecosystems more sustainably 
is often higher than the value is often higher than the value 
associated with conversionassociated with conversion
Conversion may still occur Conversion may still occur 
because private economic because private economic 
benefits are often greater for benefits are often greater for 
the converted systemthe converted system



Nonlinear change Nonlinear change 



Fisheries Fisheries 

25% of commercially exploited 25% of commercially exploited 
marine fish stocks are marine fish stocks are 
overharvested (overharvested (high certainty)high certainty)

Trophic level of fish captured is declining in marine and 
freshwater systems

Marine fish harvest 
declining since the 

late 1980s



Level of poverty remains high and Level of poverty remains high and 
inequities are growinginequities are growing

Economics and Human DevelopmentEconomics and Human Development
1.1 billion people surviving on less than $1 per day of income. 1.1 billion people surviving on less than $1 per day of income. 
70% in rural areas where they are highly dependent on 70% in rural areas where they are highly dependent on 
ecosystem servicesecosystem services
Inequality has increased over the past decade. During the Inequality has increased over the past decade. During the 
1990s, 21 countries experienced declines in their rankings in 1990s, 21 countries experienced declines in their rankings in 
the Human Development Indexthe Human Development Index

Access to Ecosystem ServicesAccess to Ecosystem Services
An estimated 852 million people were undernourished in An estimated 852 million people were undernourished in 
20002000––02, up 37 million from the period 199702, up 37 million from the period 1997––9999
Per capita food production has declined in subPer capita food production has declined in sub--Saharan Saharan 
Africa Africa 
Some 1.1 billion people still lack access to improved water Some 1.1 billion people still lack access to improved water 
supply, and more than 2.6 billion lack access to improved supply, and more than 2.6 billion lack access to improved 
sanitationsanitation



Ecosystem services and poverty Ecosystem services and poverty 
reductionreduction

Degradation of ecosystem services harms poor peopleDegradation of ecosystem services harms poor people
Half the urban population in Africa, Asia, Latin America, and Half the urban population in Africa, Asia, Latin America, and 
the Caribbean suffers from one or more diseases associated the Caribbean suffers from one or more diseases associated 
with inadequate water and sanitationwith inadequate water and sanitation
The declining state of capture fisheries is reducing an The declining state of capture fisheries is reducing an 
inexpensive source of protein in developing countries.  Per inexpensive source of protein in developing countries.  Per 
capita fish consumption in developing countries, excluding capita fish consumption in developing countries, excluding 
China, declined between 1985 and 1997China, declined between 1985 and 1997
Desertification affects the livelihoods of millions of people, Desertification affects the livelihoods of millions of people, 
including a large portion of the poor in drylands including a large portion of the poor in drylands 



The degradation of ecosystem services could grow The degradation of ecosystem services could grow 
significantly worse and is a barrier to achieving the significantly worse and is a barrier to achieving the 

Millennium Development Goals.Millennium Development Goals.

Millennium Development GoalsMillennium Development Goals
GOAL 1:GOAL 1: Eradicate extreme poverty and hunger Eradicate extreme poverty and hunger 
GOAL 2:GOAL 2: Achieve universal primary education Achieve universal primary education 
GOAL 3:GOAL 3: Promote gender equality and empower women Promote gender equality and empower women 
GOAL 4:GOAL 4: Reduce child mortality Reduce child mortality 
GOAL 5:GOAL 5: Improve maternal health Improve maternal health 
GOAL 6:GOAL 6: Combat HIV/AIDS, malaria and other diseases Combat HIV/AIDS, malaria and other diseases 
GOAL 7:GOAL 7: Ensure environmental sustainability Ensure environmental sustainability 
GOAL 8:GOAL 8: Develop a Global Partnership for DevelopmentDevelop a Global Partnership for Development



The degradation of ecosystem services is a barrier to The degradation of ecosystem services is a barrier to 
achieving the Millennium Development Goals.achieving the Millennium Development Goals.

Many of the regions facing the greatest challenges in achieving Many of the regions facing the greatest challenges in achieving 
the 2015 targets coincide with regions facing the greatest the 2015 targets coincide with regions facing the greatest 
problems of ecosystem degradation problems of ecosystem degradation 
Although socioeconomic factors will play a primary role in Although socioeconomic factors will play a primary role in 
achieving many of the MDGs, targets are unlikely to be met achieving many of the MDGs, targets are unlikely to be met 
without improvement in ecosystem management for goals such without improvement in ecosystem management for goals such 
as: as: 

Poverty ReductionPoverty Reduction
HungerHunger
Child mortalityChild mortality
DiseaseDisease
Environmental Sustainability including access to waterEnvironmental Sustainability including access to water



Direct drivers growing in intensity Direct drivers growing in intensity ––
 

why the why the 
2010 biodiversity target will not be achieved2010 biodiversity target will not be achieved

Most direct Most direct 
drivers of drivers of 
degradation degradation 
in ecosystem in ecosystem 
services services 
remain remain 
constant or constant or 
are growing are growing 
in intensity in intensity 
in most in most 
ecosystemsecosystems



Summary of MA findingsSummary of MA findings
We are spending Earth’s natural capital, putting such strain 

on the natural functions of Earth that the ability of the planet’s 
ecosystems to sustain future generations can no longer be 
taken for granted

The degradation of ecosystem services could grow 
significantly worse during the first half of this century and 
would be a barrier to achieving the Millennium Development 
Goals

At the same time, the MA shows that the future really is in 
our hands. We can reverse the degradation of many 
ecosystem services over the next 50 years, but the changes in 
policy and practice required are substantial and not currently 
underway



What can we do about it?What can we do about it?

Improve policy, planning, and managementImprove policy, planning, and management
Get ecosystem and biodiversity protection higher on the politicaGet ecosystem and biodiversity protection higher on the political agenda!l agenda!
Integrate decisionIntegrate decision--making between different departments and sectors, as making between different departments and sectors, as 
well as international institutions, to ensure that policies are well as international institutions, to ensure that policies are focused on focused on 
protection of ecosystemsprotection of ecosystems
Mainstream  sound management of ecosystem services in all the poMainstream  sound management of ecosystem services in all the poverty verty 
reduction strategies being prepared by many developing countriesreduction strategies being prepared by many developing countries
Coordinate efforts to mitigate and adapt to climate change and pCoordinate efforts to mitigate and adapt to climate change and protect rotect 
ecosystems. A lot of the efforts are mutually supportive!ecosystems. A lot of the efforts are mutually supportive!
Empower marginalized groups to influence decisions affecting ecoEmpower marginalized groups to influence decisions affecting ecosystem system 
services, and recognize in law local communitiesservices, and recognize in law local communities’’ ownership of natural ownership of natural 
resourcesresources
Use all relevant forms of knowledge and information about ecosysUse all relevant forms of knowledge and information about ecosystems in tems in 
decisiondecision--making, including the knowledge of local and indigenous groupsmaking, including the knowledge of local and indigenous groups



What can we do about it?What can we do about it?

Change the economic background to decisionChange the economic background to decision--makingmaking
Make sure the value of all ecosystem services, not just those boMake sure the value of all ecosystem services, not just those bought and ught and 
sold in the market, are taken into account when making decisionssold in the market, are taken into account when making decisions

Remove subsidies to agriculture, fisheries, and energy that causRemove subsidies to agriculture, fisheries, and energy that cause harm to e harm to 
people and the environmentpeople and the environment

Introduce payments to landowners in return for managing their laIntroduce payments to landowners in return for managing their lands in nds in 
ways that protect ecosystem services, such as water quality and ways that protect ecosystem services, such as water quality and carbon carbon 
storage, that are of value to societystorage, that are of value to society

Establish market mechanisms to reduce nutrient releases and carbEstablish market mechanisms to reduce nutrient releases and carbon on 
emissions in the most costemissions in the most cost--effective wayeffective way



What can we do about it?What can we do about it?

Influence individual behaviorInfluence individual behavior

Provide public education on why and how to reduce consumption ofProvide public education on why and how to reduce consumption of
threatened ecosystem servicesthreatened ecosystem services
Establish reliable certification systems to give people the choiEstablish reliable certification systems to give people the choice to buy ce to buy 
sustainably harvested productssustainably harvested products
Give people access to information about ecosystems and decisionsGive people access to information about ecosystems and decisions
affecting their servicesaffecting their services

Develop and use environmentDevelop and use environment--friendly technologyfriendly technology

Invest in agricultural science and technology aimed at increasinInvest in agricultural science and technology aimed at increasing food g food 
production with minimal harmful tradeproduction with minimal harmful trade--offsoffs
Restore degraded ecosystemsRestore degraded ecosystems
Promote technologies to increase energy efficiency and reduce Promote technologies to increase energy efficiency and reduce 
greenhouse gas emissionsgreenhouse gas emissions



Impact of the MAImpact of the MA

The MA has had considerable impact on the work of The MA has had considerable impact on the work of 
the Convention on Biological Diversity and the the Convention on Biological Diversity and the RamsarRamsar
Convention on wetlandsConvention on wetlands
Also impact of the MA on donors (such as the Global Also impact of the MA on donors (such as the Global 
Environment Facility), NGOs and on  research Environment Facility), NGOs and on  research 
communitiescommunities’’ directions and prioritiesdirections and priorities
ButBut little impact on national policies including in little impact on national policies including in 
economically and politically important countries such as economically and politically important countries such as 
USA, Japan, Brazil and IndiaUSA, Japan, Brazil and India
Generally, not nearly as much impact as the IPCC Generally, not nearly as much impact as the IPCC 
reports on climate change!reports on climate change!



Follow up of the MA?Follow up of the MA?

Two important global initiatives: Two important global initiatives: 
1.1.

 

Proposal to establishProposal to establish
 

an Intergovernmental Sciencean Intergovernmental Science--Policy Policy 
Platform on Biodiversity and Ecosystem Services (IPBES).Platform on Biodiversity and Ecosystem Services (IPBES).

 The platform would provide scientific support to multilateral The platform would provide scientific support to multilateral 
environmental agreements, national governments and other environmental agreements, national governments and other 
decisiondecision--makers concerned with consequences of biodiversity makers concerned with consequences of biodiversity 
loss and ecosystem change. An IPCC for nature?loss and ecosystem change. An IPCC for nature?

2.2.

 

The Economics of Ecosystems & Biodiversity (TEEB) The Economics of Ecosystems & Biodiversity (TEEB) ––
 

a a 
gglobal study endorsed by G 8 Heads of States + 5  to be lobal study endorsed by G 8 Heads of States + 5  to be 
published at CBD COP 10 in Nagoya, 2010.published at CBD COP 10 in Nagoya, 2010.



““Many individuals are doing what they can. But real Many individuals are doing what they can. But real 
success can only come if there is a change in our societies success can only come if there is a change in our societies 
and in our economics and in our politics.and in our economics and in our politics.””

 David AttenboroughDavid Attenborough



Thank you for your attention!Thank you for your attention!
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