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Poverty Reduction
= Basic material for a good life
= Health
= Good Social Relations
= Security
= Freedom of choice and action

= Sociopolitical (governance and
:: :l institutional framework)

MA Conceptual Framework

Human Well-being and Indirect Drivers of Change

= Demographic
= Economic (globalization, trade,
market and policy framework)

= Science and Technology
= Cultural and Religious

|

Life on Earth:
Biodiversity

&

D Stateges and iverventions

Direct Drivers of Change
= Changesin land use
= Species introduction or removal
= Technology adaptation and use
= External inputs (e.g., irrigation)
= Resource consumption
= Climate change
= Natural physical and biological

drivers (e.g., volcanoes)




The Balance Sheet

Enhanced Degraded Mixed
Crops Capture fisheries Timber
Livestock Wild foods Fiber
Aquaculture Wood fuel Water regulation
Carbon Genetic resources Disease
sequestration Fresh Water regulation

Air quality regulation ~ Recreation &
Regional & local ecotourism

climate regulation
Erosion regulation
Water purification
Pest regulation
Pollination

Bottom Line: 60% of Ecosystem
Services are Degraded
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o Contributions of agriculture

Agricultural labor force accounts for 22% of the world’s
population and half the world’s total labor force

Agriculture accounts for 24% of GDP in low income
developing countries

O Market value of ecosystem-service industries
Food production: $980 billion per year
Timber industry: $400 billion per year
Marine fisheries: $80 billion per year
Marine aquaculture: $57 billion per year

Recreational hunting and fishing: >$75 billion per year in
the United States alone

Extent of Cultivated Systems
(24% of the terrestrial surface)

[ Cultivated Systems: i
Areas in which at least 4
30% of the landscape

is cultivated

oMore land Was“'é:onverted to cropland in the 30 years after
1950 than in the 150 years between 1700 and 1850.

Source: Millennium Ecosystem Assessment =




Global Trends in the Creation of Reactive
Nitrogen
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Gains and Losses from Ecosystem
Services

o Gains and Losses from e T .
Ecosystem Change : ; ;
Three major problems may

decrease long-term
benefits

Degradation of Ecosysterr.
Services

Increased Likelihood of
Nonlinear Changes

Exacerbation of Poverty
for Some People




MA Scenarios

World Development

Globalization Regionalization
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TechnoGarden Adapting Mosaic

Scenario Storylines

= Global Orchestration Globally connected
society that focuses on global trade and
economic liberalization and takes a
reactive approach to ecosystem problems
but that also takes strong steps to reduce
poverty and inequality and to invest in
public goods such as infrastructure and
education.

= Order from Strength Regionalized and
fragmented world, concerned with security
and protection, emphasizing primarily
regional markets, paying little attention to
public goods, and taking a reactive
approach to ecosystem problems.




Scenario Storylines

= Adapting Mosaic Regional watershed-
scale ecosystems are the focus of political
and economic activity. Local institutions are
strengthened and local ecosystem
management strategies are common;
societies develop a strongly proactive
approach to the management of
ecosystems.

TechnoGarden Globally connected world
relying strongly on environmentally sound
technology, using highly managed, often
engineered, ecosystems to deliver
ecosystem services, and taking a proactive
approach to the management of ecosystems
in an effort to avoid problems.

Modeling to quantify parts of
the MA scenarios

Model Outputs

IMPACT
World food
production

Provisioning Services
- Food (meat, fish, grain
production)
- Fiber (timber)
- Freshwater (renewable
water resources &
|:> withdrawals)
- Fuel wood (biofuels)

Model Inputs

Demographic |:>
Economic

Technological

AlM

Global change

Regulating
- Climate regulation (C flux)
- Air quality (NOx, S

Global change emissions)

Supporting

Storylines
primary production

Economic

WaterGAP

World water
resources

Optimism Techno
Garden, etc.
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Population Growth, MA Scenarios
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Per Capita Income Growth, MA Scenarios

Economic Growth Rates (percent per year)

Region Historic Techno Garden Adapting Mosaic

10710000 1995 | 2020- | 2050 | 1995- | 2020- | 2050- | 1995- | 2020- | 2050- | 1995- | 2020- | 2050-

2020 | 2050 | 2100 | 2020 | 2050 | 2100 | 2020 | 2050 | 2100 | 2020 | 2050 | 2100

FormersU | 0.4 350 | 491 | 314 | 294 | 449 | 314 | 224 | 264 | 272 | 2.60 | 4.03 | 3.08
Latin

! 1.2 280 | 428 | 224 | 236 | 393 | 224 | 1.78 | 220 | 177 | 2.06 | 2.99 | 2.23
America
Middle

East/North | 0.7 196 | 342 | 250 | 174 | 327 | 250 | 151 | 1.75 | 1.93 | 1.61 | 243 | 2.40
Africa

OECD 21 245 | 193 | 134 | 222 | 174 | 135 | 206 | 1.31 | 086 | 2.00 | 156 | 1.19

Asia 5.0 506 | 528 | 308 | 424 | 470 | 313 | 322 | 243 | 207 | 376 | 412 | 252

S“b/;?fi‘?:ra” 0.4 169 | 397 | 408 | 144 | 380 | 408 | 1.02 | 212 | 216 | 1.21 | 2.85 | 3.31
World




Climate Change in MA Scenarios
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Projected Global Per Capita Meat
Demand

1997 and projected 2050
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Projected Global Cereal Production

1997 and projected 2050

million metric tons

Per Capita Production in MENA

Per capita cereal production 1997 and projected 2050
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Sources of Growth, Global
Orchestration

percent per year

]

FSU GLOBAL

O Area Expansion O Yield Improvement

Sources of Growth, Order from
Strength

percent per year

LAC MENA ASIA FSU GLOBAL

O Area Expansion O Yield Improvement

12



Projected Fertilizer N Use
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Projected Biofuel Production, Asia
and Global, 2050
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Projected International Cereal &
Meat Trade

Global Trade in Cereals and Meat, 1997 and projected 2050
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Projected Number of Malnourished
Children
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“’“‘* Degradation of many services can be
§ reversed by 2050

&)

oln three of the four MA scenarios, many currently
degraded ecosystem services were enhanced by 2050

Changes in ecosystem services
in percentage
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Habitat Loss to 2090
under MA Scenarios
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Conclusions

o While ecosystem service provision, including
water, food and fiber will increase substantially,
adverse impact on ecosystems will also grow in
magnitude

o While in the coming decades most adverse
impacts on ecosystems will likely derive from land
use change, in the longer term, impacts from
climate change might likely be more decisive for
ecosystem changes

o Many poor people will still be food insecure by
2050, even with increased production seen under
all 4 scenarios

Conclusions

o The MA has shown significant tradeoffs among
ecosystem services, including tradeoffs among
increased food security and environmental
outcomes — and fertilizer use is at the center of
these tradeoffs

O The challenge of reversing the degradation of
ecosystems while meeting increasing demands
for their services involves significant changes in
policies, institutions and practices, that are not
currently under way

o More research and policy focus is needed for
land use change impacts on ecosystems and biodiversity
mitigation strategies for climate change

increasing water security

“Hot Spot” regions, in particular, MENA, SSA and South Asia




