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Introduction

* LAC holds 60% of global terrestrial
biodiversity as well as a diverse
marine and freshwater flora and
fauna

* 6 of the most biodiverse countries

e Highly diverse in terms of
economy, geography and policy,
which determines the route of
development that the region has
followed




Introduction

* Development characterized
by examples of success in
sustainaBiIity as well as by
social and economic
challenges.

 Between 1990 and 2014
the total terrestrial area of
LAC under protection
increased from 8.8 % to
23.4 %

* Urban areas have been
growing




Introduction

* Between 1997 and 2011, the global value of ecosystem
services has decreased by an estimated $20 trillion/yr due
to land use change

1/3 of global GDP in 2011



Introduction
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Biome Area Unit values Aggregate Global Flow Value Change in Value
(e6 ha) Change 2007%/halyr Change e12 2007$/yr e12 2007Skyr
1997 2011 2011107 1997 2011 2011-1997 1997 2011 2011 2011 1997 unit values 2011 unt values
Marine 36,302 36,302 0 796 1,368 572 28.9 60.5 29.5 0.6 (10.9)
Open Ocean 33,200 33,200 0 348 660 312 11.6 21.9 11.6 - -
Coastal 3,102 3,102 0 5,592 8,944 3,352 17.3 38.6 18.0 0.6 (10.9)
Estuaries 180 180 0 31,509 28916 -2,593 5.7 5.2 57 - -
Seagrass/Algae Beds 200 234 34 26226 28,916 2,690 5.2 5.8 6.1 0.9 1.0
Coral Reefs 62 28 -34 8,384 352249 343,865 0.5 21.7 0.2 (0.3) (11.9)
Shelf 2,660 2,660 0 2,222 2,222 0 59 5.9 5.9 . -
Terrestrial 15,323 15,323 0 1,109 4,901 3,792 17.0 84.5 121 (4.9) (9.4)
Forest 4,855 4,261  -594 1,338 3,800 2,462 6.5 19.5 47 {(1.8) (3.3)
Tropical 1,900 1,258  -642 2,769 5,382 2,613 5.3 10.2 35 (1.8) (3.5)
Temperate/Boreal 2,955 3,003 48 417 3,137 2,720 1.2 9.3 1.3 0.0 0.2
Grass/Rangelands 3,898 4,418 520 321 4,166 3,845 1.2 16.2 1.4 0.2 22
Wetlands 330 188  -142| 20,404 140,174 119,770 6.7 36.2 3.4 (3.3) (9.9)
Tidal Marsh/Mangroves 165 128 -37| 13,786 193,843 180,057 23 32,0 1.8 (0.5) (7.2)
Swamps/Floodplains 165 60 -106° 27,021 25,681 -1,340 4.5 4.2 1.6 (2.8) (2.7)
Lakes/Rivers 200 200 0 11,727 12,512 785 2.3 25 23 - -
Desert 1,925 2,159 234 - - 0 - - - - -
Tundra 743 433 -310 - - ] - - - - -
Ice/Rock 1,640 1,640 0 - - 0 - - - - -
Cropland 1,400 1,672 272 126 5,567 5,441 0.2 7.8 0.2 0.0 1.5
Urban 332 352 20 - 6,661 6,661 - 2.2 - - o
Total 51,625 51,625 0_ 45.9 145.0 41.6 (4.3) (20.2)

Costanza et al, 2014






Scenario planning

* Goal: to present potential futures based on policy decisions
around influential and uncertain drivers

* Plausible rather than probable futures




Scenarios

» 3 existing sets of global scenarios were used to develop and
evaluate the future value of global ecosystem services
under four alternative land-use scenarios
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Scenarios

* The scenarios are a synthesis of prior scenario studies, but
are based around the four ‘Great Transition Initiative’ (GTI)
archetypes created by Raskin et al

* We estimated the implications of these scenarios for the
value of 55 ecosystem services to 2050
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Scenarios

Market Forces

(MF): an economic and
population growth
archetype based on

neoliberal free market
assumptions

Fortress World

(FW): an archetype in
which nations and the
world become more
fragmented, inequitable,
and head towards
temporary or permanent
social collapse

T

Policy Reform (PR):
a continuing economic
growth archetype, but

with
discipline/restraint/regul
ation based on
assumptions about the
need for government
intervention and
effective policy; and

T

Great Transition

(GT): a transformation
archetype based on
assumptions about limits
to conventional GDP
growth and more focus
on environmental and
social well-being and
sustainability
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Policy reform




Fortress Worlds




New Sustainability Paradigm —Great Transition
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Value changes in the scenarios

Change in area covered by each
ecosystem type

Changes in EESS value
due to 2 factors

Change in “unit value” due to
degradation and restoration



Scenarios
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Market Forces

(MF): 10% reduction in
unit values from their
2011 levels

[
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\
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Fortress World

(FW) 20 % reduction in
unit values from their
2011 levels

[
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\
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Policy Reform (PR):
no significant change in
unit values from their
2011 estimates

T
T~

\
T

Great Transition

(GT): 20% increase in
unit values from their
2011 levels




Mapping

* Global land use data layers (1km? res.) for 2011 and the 4
scenarios using an algorithm that distributed the percentage
changes in land-cover

 Modified version of the GlobCov data as base data for 2011

* For each scenario, each 2011 land-cover extent grew or shrank
based on the percentage changes of that land-cover in that
scenario’s projection.

* Precedence of land-cover transitions: urban, wetland, cropland,
forest, rangeland/grassland, and desert.






| Great Transition

Initiative (GTI) Market Forces  Fortress World Policy Reform  Great Transition
Costanza et al. 2014 Free Enterprise Str?qg : Coc?rdlnated Corn sy el
Individualism Action Being
Focus on Maintain Green and Conservation Fully

Batemaneral 2013 Market Growth Current Practices Pleasant Land Implemented
Population (e9) 5.9 7 9.08 9.53 8.68 8.08

— Urban pop (e9) 2.75 3.5 6.25 6.57 5.99 5.57

— Rural pop (e9) 3.15 3.5 2.83 2.96 2.69 2.51
Global GDP (e12 52007) 53 87 188 162 180 170
Inequality (Richest
10%/Poorest 10%) 16 294 53 14.9 7.1
Urban land (e6 ha) 332 350 554 675 490 397
Cropland (e6 ha) 1400 1672 1757 1782 1733 1676
Forest (e6 ha) 4855 4261 3450 3541 3989 4313
,(,5; ‘)’”/ gangelanaics 3898 4418 3991 3696 4219 4483
Desert (e6 ha) 1925 2159 3396 3494 2427 1924




Area (e6 ha)

Scenarios to 2050
1.MF | 2Fw | 3.PR | 4.GT
36,302| 36,302 36,302 36,302 :
Open Ocean 33,200| 33,200] 33,200 33,200] 33,200 660 594 528 660 792 21.8| 19.7] 175 219 26.3
Coastal 3,102| 3,102 3,102 3,102] 3,102 8.944| 8,050 7,155| 8,944| 10,733 277 183| 150| 277 36.0
Estuaries 180 180 180 180 180 28,916| 26,024| 23,133| 28,916]| 34,699 5.2 4.7 4.2 5.2 6.2
Algae Beds/Seagrag 234| 257| 262| 234 227 28,916| 26,024| 23,133 28,916] 34,699 6.8 6.7 6.1 6.8 7.9
Coral Reefs 28 5 0 28 35 352,249| 317,024| 281,799 352,249| 422,699 9.9 1.6 0.0 9.9 14.8
Shelf 2,660] 2.660] 2,660] 2.660] 2,660 2,222| 2000| 1,777] 2,222| 2,666 5.9 5.3 4.7 5.9 74
Terrestrial 14,822 14,822] 14,823 14822 14,822 4901| 4411| 3921| 4901| 5,881 720 493] 388 723 90.0
Forest 4225| 3,426| 3,574 4,037 4,269 3,800 3,420 3,040 3,800 4,560 16.1 118 11.0 154 193
Tropical 1,255] 1,070] 1,106] 1,206] 1,211 5382| 4844]| 4306] 5382| 6,458 6.8 5.2 4.8 6.5 7.8
Temperate/Boreal 2970| 2.356] 2.468] 2.831] 3,058 3,137| 2,823 2510 3,137] 3,764 9.3 6.7 6.2 8.9 1.5
w 4414 3,986 3,695 4,201 4,478 4,166 3,749 3,333 4,166 4,999 18.4 149 123 175 224
Wetlands 189 76 24| 226 289| |140,174| 126,157| 112,139| 140,174| 168,209 232 8.0 1.8] 24.0 30.7
Tidal Marsh/Mangro 109 a1 10 108 108| [193,843| 174,459| 155,074| 193,843| 232,612 21.1 7.2 16| 209 25.1
Swamps/Floodplain{ 80 35 14 118 181 25,681| 23,113| 20,545| 25,681 30,817 2.1 0.8 0.3 3.0 56
Lakes/Rivers 220| 220| 220] 220 220 12,512| 11,261 10,010 12,512| 15,014 28 25 22 28 33
Desert 1,690| 2,737| 2,791| 1,871| 1,436 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
Tundra 433| 433| 433| 431 424 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
Ice/Rock 1,640| 1,640| 1,640| 1,640 1,640 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0
Cropland 1,664| 1,749]| 1,777| 1,710] 1,670 5567| 5,010| 4,454 5567| 6,680 9.3 8.8 7.9 9.5 1.2
Urban 347| 555 669] 486 396 6661] 5995 5329] 6661] 7,993 2.3 3.3 3.6 3.2 3.2
Total 51,124 51,124| 51,125] 51,124] 51,124 1218] 87.3] 71.3] 1220] 1523
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Values in 2011

* The total terrestrial ecosystem service values (ESV) in 2011
in LAC was $15.3 trillion/year.

 Brazil had the largest ESV of USD $6.8 trillion/year due to
its size and extensive rain forest cover.

* Argentina and Bolivia with USD $2.2 and $1.3 trillion/year,
respectively.



Values in 2011

* The Caribbean has the highest per hectare values in the
region
* Bahamas: $23,000/ha/year
 Saint Vincent and the Grenadines: $20,000/ha/year
 Antigua and Barbuda: $18,000/ha/year

* In South America:
* Paraguay: $12,000/ha/yr
 Bolivia: $11,800/ha/yr.



Values in 2011

* In Mesoamerica, Costa Rica has the highest ESV per hectare at USD
$8,000/ha/yr.

* The differences in per hectare values is due to varying land use
management practices and policies in the countries and heterogeneity
distribution of ecosystem services across the region



Values in 2011

* In 2011 LAC represented 15.1% of the global terrestrial area,
8.3% of GWP, and 21.4% of the world’s ecosystem services
value.

* The majority of ESV comes from South America, which
makes up 19% of world’s ESV

* Brazil represents 49% of the total area of South America
(6.3% of the world’s), 60% of its GDP (3% of the world’s),
and 49% its ESV (9.4% of the world’s).



Values in 2011

* In Mesoamerica:

* Mexico: 72% of the ESV of Mesoamerica
* Nicaragua: 7.4%
e Honduras: 5.7%

* |n the Caribbean
* Guyana: 38% of this region’s ESV
* Suriname: 30%.



Future values of ecosystem services (regio
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Future values of ecosystem services (Suk

* The Caribbean will experience the most change in ESV in the
future under three of the four scenarios
* FW: 35% decrease
* PR:3% increase
* GT: 30% increase

* Under the FW, the ESV of South America is going to
decrease the most at 49%.



Future values of ecosyste

* Saint Vincent and the Grenadines show the greatest
potential ESV loss among the countries in the FW scenario
with a decrease of 79%.

* In Mesoamerica, Costa Rica is the country most affected
under the MF and FW scenarios with a decrease in the ESV
of 28% and 48% respectively

* In South America, Bolivia is the country with the highest
decrease of ESV also under MF and FW, with a loss of 50%
and 69% respectively.



Future values of ecosyste

* Under the PR scenario, the majority of the countries show
little change in their ESV except for Saint Kitts and Neuvis
which experiences a 16% decline.

* The GT scenario shows a similar increase of ESV among
Mesoamerican countries (between 19% and 22%), and the
highest increase occurs in the Caribbean with an
improvement of 37% in Guyana.

* The Caribbean is the region that will experience the greatest
volatility.



Mesoamerica

Belize 22,211 11,647 13,840 19%
Costa Rica 51,410 42,444 51,343 21%
El Salvador 20,680 14,953 18,217 22%
Guatemala 109,691 58,364 70,241 20%
Honduras 112,866 66,954 80,364 20%
Mexico 1,965,721 848,935 1,019,572 20%
Nicaragua 128,867 87,309 104,884 20%
Panama 74,595 51,622 62,196 20%
Total Mesoamerica 2,486,041 1,182,227.8 1,420,657 20%
Percent of world 1.84 1.65 2.09 2.32 1.66 1.58

South America

Argentina 2,787,501 2,212,877 2,698,339 22%
Bolivia 1,092,700 1,294,751 1,639,570 27%
Brazil 8,523,524 6,768,369 8,461,479 25%
Chile 745,770 298,938 390,255 31%
Colombia 1,142,733 717,015 934,161 30%
Ecuador 257,031 160,915 201,541 25%
Paraguay 400,675 496,869 599,140 21%
Peru 1,299,044 922,717 1,202,038 30%
Uruguay 178,378 125,929 152,939 21%
Venezuela 916,774 691,372 902,459 31%
Total South America 17,344,130 13,689,752.6 17,181,922 26%
Percent of world 12.87 19.1 18.5 17.8 19.2 19

Caribbean

Antigua and Barbuda 537 984.6 1,144 16%
Bahamas, The 12,204 28,623 35,302 23%
Barbados 448 322.3 388.9 21%
Cuba 109,710 68,757 82,987 21%
Dominica 778 586.1 716.6 22%
Dominican Republic 48,634 26,451 31,803 20%
Grenada 349 288.8 347.8 20%
Guyana 211,967 182,562 250,956 37%
Haiti 27,322 15,837 19,111 21%
Jamaica 11,094 6,156 7,396 20%
Saint Kitts and Nevis 198 201.1 243.4 21%
Saint Lucia 637 537.4 606.1 13%
Saint Vincent and the 343 692.5 852.2 23%
Suriname 145,973 141,562 185,120 31%
Trinidad and Tobago 5,038 6,016 7,995 33%
Total Caribbean 575,232 479,577.5 624,968 30%
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Future values of ecosystem services in det

* Brazil

* Colombia

* Costa Rica

* Dominican Republic
* Guyana

* Haiti

* Mexico

* Nicaragua

e Saint Vincent and the Grenadines



Future values of ecosyste

Count px

(km2)

Costa Rica

R ;
Vahiia/ha
vailue/na

Biome

Total Ecosystem Value

1 Coral Reefs 457923700
2 9504 90400 17523407200
4 2220 222000 1478742000
5 153 15300 191433600
6 7262 726200 5567 |Cropland 4042755400
7 269 26900 3137|Temperate/Boral Forest 84385300
8 21842 2184200 Tropical Forest 11755364400
10 18195 18158500 7580037000
13 646 64600 143541200
14 39 3900 2574000

43,260,163,800
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Conclusions

* Results are estimates and scenarios, not measurements and
predictions.

e Estimates are intended to help inform choices by making
the connection clearer between future human wellbeing
and the wellbeing of the rest of nature in quantitative terms

* Our scenarios can help decision makers deal with
uncertainty and design policies to improve the chances of
better futures actually occurring.

* They can also be used to engage the larger public in thinking
about the kind of future they really want.



Conclusions

* The approach in this study is simple and straightforward.

* However, the simplifying assumptions most likely lead to
underestimates of the true value of ecosystem services

* Scarcity and change in incomes



Special thanks to

In partnership with
A‘ E S ECOSYSTEM MARKETS

> A Community on Ecosystem Services ( <& §

Implementation Advances and Challenges




lnu SN 4

Ecosystem Services in the Anthropocene: Future
scenarios for Latin America and the Caribbean

- oo g
marcello.hernandez@anu.edu.au

o

> Australian
==, National

V9 N

=2 University

CRAWFORD SCHOOL CENTRO INTERNACIONAL DEPOLITICA ECONOMICA
OF PU BLIC POLICY FARA EL DESARROLLO SOSTENIBLE




