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Economics of Ecosystems & Biodiversity

|. But what 1s natural capital?
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2/13. Sustainable management of natural capital for sustainable

development and poverty eradication

The United Nations Envirowment Assembly,

Recalling General Assembly resolution 70/1 of 25 September 2015, “Transforming our world:
the 2030 Agenda for Sustainable Development”, and the Sustainable Development Goals and targets,

Recalling also paragraph 2 of Governing Council decision 27/8 and resolution 1/10 adopted by

the United Nations Environment Assembly, which acknowledge that United Nations Member States
have developed different approaches, visions, models and tools in order to achieve sustainable

development and poverty eradication,

Acknowledging that natural capital is a concept whose meaning is still under discussion, and
that, for the purposes of this resolution, natural capital assets have different intrinsic values and are

subject to national jurisdiction and sovereigaty,
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A working definition

@ “Natural Capital” is understood as assets in their
role of providing inputs and services for economic

consumption and production which also requires
maintenance.

teebweb.org
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Il. The Origins of TEEB
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TEEB initiative (2008-2012)

G8+5 “Potsdam Initiative — Biological Diversity 2010”
Potsdam
::> 2007 The economic significance of the global loss of biological diversity....

Importance of recognising, demonstrating & responding to values of nature...

@ TEEB End User " ¢eBD

Reports Brussels COP11

Interim Report C"“"j;;f:”es 2009, London 2010 India
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literature
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CBD COP 9
Bonn 2008

Input to
UNFCCC
2009 India, Brazil, Belgium,
Japan & South Africa
Sept. 2010
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Externalities
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What did we learn from TEEB Phase I?

1. Metrics for biodiversity are much more complex
and multi-dimensional than those for climate
change

@ c.f. CO2-equivalents, ppm
@ Post-2020 agenda — apex indicators
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What did we learn from TEEB Phase I?

2. Valuing biodiversity in and of itself is fraught with
difficulties/controversy
@ ‘commodification’ of nature
@ Intrinsic versus instrumental values

@ We will never be able to nor should we put a monetary
value on all the instrumental values of nature, let alone

Intrinsic values
@ Value does not equal price

teebweb.org
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What did we learn from TEEB Phase I?

3. Most of what TEEB was/is doing was valuing
ecosystem services/Nature’s Contribution to
People (NCP under IPBES)
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What did we learn from TEEB Phase I?

4. For some decision-makers, values in monetary
terms do matter
@ will be the only evidence that will ‘'swing’ a decision
@ But recall value estimates will be incomplete teebweb.org.



What did we learn from TEEB Phase I?

5. Marginal changes are meaningful, total values less
SO

Contints lsts available 8 Sclanceliisc

Global Environmental Change R '
journsl homepage: www eslsevier comilocate/glosnvcha
Changes in the global value of ecosystem services @ i

Robert Costanza™*, Rudolf de Groot ", Paul Sutton “, Sander van der Floeg ",
Sharolyn ]. Anderson , Ida Kubiszewski *, Stephen Farber®, R, Kerry Turner'

* Craulsrd Schos! of Public Policy, Ausradbion Marisea? Universiy, Conberma, Ausiralio
'| srviem Anal Wageningen. The Metherinnds

Unrwersity of Petsburph. Unifed States
" Uniwersity of East Anglie Norwich, UK

Using the same methods as in the 1997 paper but L:: a5

with updated data, the estimate for the total global

ecosystem services in 2011 is $125 trillion/yr {assuming Human

updated unit values and changes to biome areas) and Capleal
$145 trillion/yr (assuming only unit values changed), v
both in 2007 $US. From this we estimated the loss of beatural Capetal

eco-services from 1997 to 2011 due to land use change
at 4.3-20.2 trillion/yr, depending on which unit values
are used

Costanza et ol [2014) Global Envirenmenmital Change 26: 152 I

Renato Casagrandi, Politecnica di Milano https//ds.doi . org/10.1016/9.gleenveha.2014. 04,002
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What did we learn from TEEB Phase I?

6. There was and is an appetite to apply TEEB at
Country level
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What did we learn from TEEB Phase I?

6. There was and is an appetite to apply TEEB at
Country level
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TEEB studies can help countries answer these questions:
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IIl. TEEB Country studies
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The TEEB Six Step Approach

STEP 1. Refine the objectives of a TEEB Country Study by  specifying and agreeing on the key
policy issues with  stakeholders

STEP 2: Identify the most relevant ecosystem services
STEP 3: Define information needs and select appropriate ~ methods
STEP 4. Assess and value ecosystem services

STEP 5: Identify and outline the pros and cons of policy options, Including distributional
Impacts

STEP 6: Review, refine and report: Produce an answer to each of the questions




TEEB Bhutan: implementation of integrated watershed

management to benefit maximum from hydropower

1. Policy objective: re-allocating part of the energy revenues to local
environmental preservation

2. Policy relevance: Hydropower is Bhutan’s largest export (India buys; min.
5000 MW by 2020)

3. Ecosystem services prioritized: sedimentation control, habitat for species,
regulation of carbon sequestration and storage, biological control, timber
production

environment

Ligrgesms Wminegue hisk: Irestiurte foa Congarsation and
Ervdrcnmesial Reseansh (UWICER Carpartmnient of Forerta and Pari Sardboes



Spatial modelling objectives (InVEST):

1. Understand how upstream land use
changes impact the quality of water
delivered to hydropower stations

2. Inform the financing of targeted up-

"” stream land use management
= programs (PES)

. " _;:.- " - :::-‘T:: | : ‘L_J _-..i'_'_ 1:-"-: .
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IC o truction of roml in
Hliutan leads 1o lmds Hide
mnal Lot ol egradarion




Combine (i) spatial planning tools and biophysical ecosystem service models, (ii)
socioeconomic models based on System Dynamics, and (iii) nonmarket
environmental valuation methods , leading to (iv) an integrated model

Source: Knowledgl



Hydropower construction without restoration measures leads
to a loss of 34 million USD by 2030, but conversely, by putting

restoration measures in place, Ecosystem Services worth 5
million USD are generated by 2030 (mostly sediment control

and carbon).

20 -

10 4

I t I | Biological | Timber

W Scenario | and I

USD (Millions)

=10 -

O=cenario | and Il

=30 4

Ecosystem Services

-0 -

Ecosystem services that will be affected in all drainage basins of study area

http://www.uwice.gov.bt/admin uwice/publications/publication files/Reports/2018/TEEB Factsheet.pdf

Caveat: model did not look at
aquatic fauna and the
environmental costs of
dismantling the dam.



http://www.uwice.gov.bt/admin_uwice/publications/publication_files/Reports/2018/TEEB_Factsheet.pdf
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TEEB — Bhutan

Recommendations:

= Instfute sustairable funding for targeted q:»—suum
land-use

within the frameworc of Royal Gmlmmﬂﬂ of
Bhutar’s Five Year Plans;

A follow up study 1o identsfy the source of sediments
[mines, quaries, transmission bnes, mods, ag-
ricuiture eta) and targets for its maragement should
be underizken; and
Evalunte ond strengthen water monagemaent plans
that affect or are offected by hydropower

Wangrhock sttt for
Figal Govemment of Shutan

Limits#on of the study The study i based on modaling

study forecasis the dais hased on [sndese and lend cover

angl it e plans
ond programs. implementasion, manforing  and
evahuation of these plans should be inchuded in the
mandote of the existing rver basin mansgement
oommifbess.

change

frim systom dymamics maocel

Ui Wi niga hiseks Inistitute for Congareartion and
Erwironmenial Research (UWICER)

This podicy bried is @ result of The Beonomics of Ecogysiam

Foost ot infoormmiistion: Pongs: e we, sl o 0 e P b i ity st il Bkt

&

IMPLEMENTATION
OF INTEGRATED
WATERSHED
MANAGEMENT TO
BENEFIT MAXIMUM

FROM HYDRO-POWER
IN BHUTAN

Infroduction
| Government of Bhadan confirmed Bhutan's parti-
Fioyal

UN® meszs

environment

. Glmnll Hydrupm[ﬁllmtulnnpl

capation os ane af the pilot oountries for the
Commission funded peoject for The Economics of
Ecosystems and Biodiversity (TEEE) rational implemen-
taan study. As port of TEEB country study, o scoping
workshop was held in 2014 which recommended TEER

= [Bhuton 1o assess changes in eoosysiem services pro-
wisioning with hydropower development.

The shady used spotial models to wnderstand how
umhﬂmmmpﬂﬁuwdhﬁm
stobions in Bfwran. Spatial

captured to genernte moee realissa kand use scenarios.

Three scenarics were locked at with the base year as
20N0 and projected £l 2030 1o study ecosysiem services
that may be affected by hydropower development. Eight

plants were cansidered for the study [3
comenissioned; 2 under-construction and 3 planned for
construction].

Hydropower plants conssdered:

* Kuri | Hydropawer [Kurichhu drainage]

*  Punatsangohihu Hydropower [Punatsangohhu
drainage]

‘ecosysiem
hydropower plams. The study

. Mllwﬂmﬁum

Feverue ted ond maoimerance  expenses

incurred data from the commissioned plants [Chhukha

Hydropower, Kuwichhu Hydropower and Degachhu

Kydropower] wene used as reference dota o project
services likely to be affected for the §

projected whele dminage

basin's ecosysiemn servioes unlike the specific areas

ulhbﬂﬂhnpﬂhpmm]mldﬂ:. Threz
scenanos were considered for the shudy:

Soenario | - Business as usunl scenario

Soerario Il - Hydropowes dam canstruction

Eoenaric Il = Hydropower dam construction but with up-

watian thrt
20 percent of the 1 peroent eleciricity sale revenve s
invested in up-stream land-use management activities.

The study compared ecosystern services between:
Soeraric | and I and Scenario | and 11l for following
SETVIOES

‘BCOSysiEm
*  Sedimentation contral

*  Habitot for species

*  Regulotion of carbon sequestation and stomge:
+  Bialogical Control

+ Timber Production.
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TEEB — Bhutan

Sly Ao Bt e s hwing deaisge besin of the ekt byt sl A

Koy Results

* Five dminage basine may conlribite ecosyslem services worth fiive

servces] of USD S million in 2030 € scenana il is followed;

Jusi by constructing hydopower plants wishowt underiaking watershed

manogement practices [Soenaro ] these five dminage bosing may lose:

U= 34 million worth of ecosystem services by 2030; and

= Sedimentation control end carbon seguestration stands cod o be the
mast signficant ecosysiem system servions ot will bring significant
shifis by adopting soenaria L

Conchmsion

The mnalysis shows St meollocating part of the revenues 1o local
emionmental presenation can owold most of the negatve mpocls
forecasted. imwestmients in reforestation, smong other options, would swoid
the reducBanof fonest coves, thereby reducing sediment export and increasing
carbon seguestration, providing habstat for speces and genotic resouroes, as
wedl 2z Supparting soonomic aclivities (e.g. Smber production). The resuhs
from the shudy dearly showed macked effect on the sedément load; hab@nt
quelity ond carbon sequestrution by adopting hydrapower dewalopment with
up-stream land use moragement.

The study showed the importance of initiofing targeled up-stream lond wse
mansgemem programs through the smmoduction of Payme for Ecosystem
Services. [PES) and to undertobe. sustarable developmental activities with
mindmum destruction 1o forest cover. Articke 12.4 of the Sustairable Hydr-
power Development Policy 2008 of the Royel Governmend of Bfuian also
necessimes 1% of the revenue genemted from the enengy sectar to be paid
1o Miniksiny of Agriculiune and Forests to pursue integrated sustainable water
rescuroes mansgement. Since the Royal Govermment of Bhutan &5 using fes
plough bock mechanism 1o subsidize electricny 1o the rural commenities,
the shudy looked at what [ only 2% of the 1% plough back revenue could
be spent on instifuling PES. The model suggests that insStuficnalizing such
machanism would mean increaze in economy and environmental benefits
and s could help in the development of hydro-power pland for fhe country.
Thaugh, Shere could be marked ecosysiom destruction of the construction
sifes during the intinl phase of developmeent, in the longer run following Sce-
nama Wl would in-foct prove | Howeser, iz in no way is & stoe-

i e

Evompshim s Ul will be ffocted i ol dnege bakis of iy s

ment suggesting to dam moee rivers os the moded didn’t
look ot the aguatic fauna and the aftermath of bringng
down the dam ofler fts shelf-ife. Thus, stodies should
Be pursued 1o look from bath economy and ecosystem
servioes aspects o obtoin holistic understanding on
Frydeo-power construction: de-commissioning of doms;
and alwo the ecosysiem servces which are affected a1
earier stnge of development and at loter stage of com-
misskaning the hydropower.

The study demanstrated the importanoe of considering
the study ot watershed level during fhe DFH or Ecosystem
and Socal Impact Assessmen (ESAI study for ony
Fydropower developmental works unlike the curment
trend of focusing within the project sies. The study
shawed the need bo undertalos Broader kevel of study fo
clearly project the problems and 1o suggest mitigaian
measures for hetterment of both the power plams and
envinanment.




No Payment for
Ecosystem Services
scheme introduced, but
government provides 100
unit of electricity free to
rural communities

Institutionalization of
valuation has increased
at various levels

teebweb.org
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TEEB - The Philippines

THE LAS PINAS — PARANAQUE CRITICAL HABITAT AND ECOTOURISM AREA
(LPPCHEA) AND ECOSYSTEMS OF MANILA BAY

 TEEB Country Study A

s

i LEGEND

MMMMM
mmmmm

. o . i g .
8 ool it ol gl LPPCHEA
b E Y e

Waterbird Congregations (Foresho ra)
@ 5548
@ ssas-amTr
Waterbird Congregations |Shoreline)
2.000 - 4,999
5,000 - 9,999

10,000 - 14,995

15,000 - 19,998

20,000 - 24,889

25,000 - 29,999

Watlands International,
ILCH-Metharlands, GEBCO

NAMRIA, GoogleEarth

nnnnnnnnnnnnnnnnnnnnnnnn

MAP OF PROPOSED RECLAMATION PROJECTS OVERLAYED WITH ECOSYSTEMS PRESENT IN MANILA BAY
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TEEB - The Philippines

THE LAS PINAS — PARANAQUE CRITICAL HABITAT AND ECOTOURISM AREA
(LPPCHEA) AND ECOSYSTEMS OF MANILA BAY
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TEEB - The Philippines

THE LAS PINAS — PARANAQUE CRITICAL HABITAT AND ECOTOURISM AREA
(LPPCHEA) AND ECOSYSTEMS OF MANILA BAY

1. The sustainable management of Manila Bay has
became a political priority

2. May 2019 - TEEB analysis feeds into the development
of a Master Plan for Manilla Bay that is being drafted.

3. The incoming mayor of Manila has already expressed
that he will not approve any application for reclamation,
with evidence from the TEEB report

teebweb.org
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V. TEEB for Agriculture and
Food (TEEBAgriFood)




TEEB for Agriculture & Food
TEEB for Business

e ‘

NATURAL CAPITAL AT RISK:

THE TOP 100 EXTERNALITIES OF BUSINESS

Joshua Bishop




7.1.2 THE GLOBAL 20 REGION-5ECTORS

Ranking of the 20 region-sectors with the greatest total impact across the 6 EXPIs when measured in monetary terms.

Why select the Agriculture sector?

1 COAL POWER GENERATION EASTEAN ASIA 4528 2431 10
2 SOUTH AMERICA 3538 166 188
3 COAL POWERGENFRATION 7 NORTHERN AMERICA 316.8 2467 13
P wheat pamming. | SOUTHERN ASIA 2666 e B4
5 SOUTHERM ASIA 2356 658 36
5 RON AND STEELMILLE EASTERN ASIA 2356 604.7 04
7 SOUTHERN ASIA 163.0 1740 08
8 "CEMENT MANUFACTURING EASTERN ASIA 1470 58 23.0
3 WATER SUPPLY SOUTHERM ASIA 117 141 79
1w MORTHERN AFRICA 1001 74 136
1 RICE FARMING EASTEAN ASIA 93,3 812 11
12 WATER SUPPLY WESTERN ASIA 867 184 47
_1'3—F_'_"— GLOBAL 85.1 1360 06
14 RICE FARMING NORTHERN AFRICA 342 12 96
15 CORN FARMING NORTHERN AFRICA 804 17 478
16 RICE FARMING E!CI'LI'H'I'EAET'EH.H ASIA 79.7 410 19
17 WATERSUPPLY NORTHERN AFRICA 764 34 m2
SOUTHERN AS1A 756 &0 125
PETROLEUM AND MATURAL GAS EXTRACTION
19 {exctudes water and fand use) EASTERN EUROPE 726 3716 0.2
20 MNATURAL GAS POWER GENERATION NOATHERN AMERICA 694 1227 1.0




‘The Good’

+ Agriculture employs 1 in 3 of the world’s
economically active labour force, or about 1.3 billion
people. For the 70 per cent of the world's poor living In
rural areas, agriculture is the main source of income
and employment.

+ Smallholder farms (i.e. less than 2 hectares)
represent over 475 million of the world’s 570 million
farms and, in much of the developing world, they
produce over 80 per cent of the food consumed.

+ Food production systems produce approximately
2,800 calories per person per day which is enough
to feed the world population.

teebweb.org

teeb.agfood@unep.org



- Eighty per cent of new agricultural land has
replaced tropical forests since the 1980s, a trend
resulting in significant biodiversity loss and ecosystem
degradation.

- Crop and livestock farming produce between five
and six billion tons of CO,-equivalent in greenhouse
gas (GHG) emissions each year, mostly in developing
countries where the agricultural sector has expanded in
recent years.

- The agricultural sector utilizes 70 per cent of the
water resources we withdraw from rivers, lakes
and aquifers, raising serious concerns in terms of

: - : teebweb.org
sustainability and security. g e—




The TEEBAgriFood study is

designed to:

1. provide a comprehensive
economic evaluation of the ‘eco-
agri-food systems’ complex

2. demonstrate that the economic
environment in which farmers

operate is distorted by significant SyA

externalities, both negative and
positive, and a lack of awareness
of dependency on natural and
social capital
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Drying red chillis under the sun provides one of the few sources of employment for women in an area of Bangladesh.

Fix food metrics

For sustainable, equitable nutrition we must count the true global costs and benefits
of food production, urge Pavan Sukhdev, Peter May and Alexander Miiller.
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HUMAN SYSTEMS

(Agro)tourism

Food and nutrition

.Inputs .Outputs .Invisible positive flows -Invisible negative flows
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HUMAN SYSTEMS

M Cultural Heritage
Access to recreation
Bio-Technology

AGRICULTURE & FOOD SYSTEMS

(Agro)tourism

: Moderation of

Erosion control Pest control extreme events
: . Genetic Freshwater
Soil formation provisioning

Pollination Climate regulation
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HUMAN SYSTEMS

Health Impacts

Breeding Cultural Heritage Food and nutrition
Pesticides (Agro)tourism

Access to recreation
Bio-Technology

AGRICULTURE & FOOD SYSTEMS

Erosion control Pest control

Soil erosion

Habitat
encroachment

extreme events

Freshwater
provisioning

Genetic
diversity

Pollution
(air, land & water)

Soil formation

Loss of ecosystem
complexity

BIODIVERSITY & ECOSYSTEMS

Pollination

Climate regulation

[ioputs [ outputs [ invisible positive flows || invisible negative flows
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2014-2016 ‘Exploratory studies’

o ) Q ) (D) teebweborgagniond home eplonton- shudres L & 02

TEEBAgriFood Information Materials Events Media Team Contact

Exploratory studies

Agroforestry Inland Fisheries Livestock

Palm Qil Rice

teebweb.org
teeb.agfood@unep.org




Agro-forestry study

« Agroforestry Is a practice involving the deliberate
Integration of trees or shrubs in farming landscapes
Involving crops or livestock in order to obtain benefits
from the interactions between trees and/or shrubs the
tree and crop or livestock component




Selection

criteria

Trend of

agroforestry
system

Number of
people
benefiting
from the

system

Contribution
to national
economy

Cocoa agroforestry
Ghana

Increased by about twice the

Increased by 100% since the

gro-forestry case studies

Coffee agroforestry
Ethiopia

Ngitili system
Tanzania

Increased from

area in the 1990s to about 1990s to about 520,000 ha 600 ha in 1986 to
1.6 million ha (FAOSTAT 2013) =350000 ha in 2003
(FAOSTAT 2013) [Mlenge 2004)
Between 1.9 million 7 million to No data available, but
(Coulombe & Wondon 2007) ‘ 15 million E:_euE]e \ estimated about 1500
to 6 million people (Petit 2007): 93% of the households employed in
(Anthonio and Aikins, 2009) coffee produced by Shinyanga's formal and

- 700,000 smallholder

smallholder farmers

informal forestry sector, in

farmers About 4.5 million which ngitili products play a
(Kolawalli & Vigneri 2011) smallholder farmers major role
(Central Statistical
Agency 2013}
18.9% of the agricultural 36% of national export No data available but
GDP; 8.2% of the Ghana's income in 200607 estimated to contribute

GDF and 30% of total export
earnings [GAIN, 2012)

(Ejigie 2005)
Approximately 10% of

national GDP [Economic
Report on Africa 2013)

approximately 0.43% of
Shinyanga region’s GDP

www.teebweb.org/agriculture-andt€




TEEB for Agriculture & Food
Developing scenarios

@ In Ethiopia, the rate of deforestation is estimated
at 1-1.5% per year (Teferi et al. 2013), mostly
driven by smallholder coffee expansion (Davis et
al. 2012)

@ Coffee profitability is very low in smallholder
agroforestry systems in Ethiopia, mostly due to
volatility in global market prices

@ Climatic predictions show that areas bioclimatically
suitable for coffee production may reduce by 65%

(Davis etal. 2012)
teebweb.org
teeb.agfood@unep.org



TEEB for Agriculture & Food
Developing scenarios

Scenarios plausible?

[: Conversion to maize monocrop - drivers include price
volatility, climate change, allocation of land to investors for
biofuel

[I: Conversion existing agroforestry coffee to heavy shade
grown coffee — drivers: ongoing Climate Resilience Green
Growth Strategy, the national REDD+ program, certification
programs and improvements in land tenure conditions.

[II: Conversion and further expansion of heavy shade grown
coffee — drivers: contingent on success of scenario II

teebweb.org
teeb.agfood@unep.org




TEEB for Agriculture & Food
Agro-forestry:
Scenarios and modelling

e The WaterWorld model was also used to

model ecosystem services change
— freshwater provision and runoff

— Increased water quality

— above ground carbon stock

— reduction of soil erosion




Agro-forestry valuation methods

Ecosystem Service Agroforestry System
Cocoa Coffee Ngitili

Provisioning

Cash Crops o o N/A

and C['DP'\E F*kF *¥E *kF

Tree Crop Products o o N/A

Medicines * * wE

Wild Food and all other NTFP *
Timber and Poles FkE

Energy (Wood fuel and *
Charcoal)

Regulating and Supporting

5oil and biomass C stocks HEE
Erosion control ND
Soil fertility (Soil N also Pand K = **18
where available)

Biclogical Pest Control **
Pollination **
Biodiversity **

Avian Diversity **
Vegetative Diversity **

Other mammalian diversity **

*¥¥
*¥E

*¥E

*kE

*kE

*¥
*¥
*¥

*¥k

*¥

ND

*kF
*kF

*kF

*kE

ND

*kE

ND
N/A
E L

*k

*%k

ND

Valuation Method

Market pricel®

Market price

Market price

Shadow pricel?, replacement cost
Shadow price

Market price

Market price, shadow price,
replacement cost

Market price, avoided cost
Contingent valuation, replacement cost
Replacement cost

Insufficient data for benefit transfer
Insufficient data for benefit transfer
Insufficient data for monetary
valuation

Insufficient data for monetary
valuation

Insufficient data for monetary
valuation

Insufficient data for monetary
valuation

##* Sufficient data for biophysical quantification and monetary valuation;
** Quantitative biophysical data available, but insufficient data for monetary valuation:

* Qualitative information available; ND No relevant data available; N/A No applicable




TEEB for Agriculture & Food
Agro-forestry

Scenario analysis

Ecosystem service Scenario 1: Scenario 2: Scenario 3:
Converting to Maize Canopy cover = 30% [due to REDD+ or Canopy cover = 30% & expansion of
monoculture certification incentive] (million $/y) agroforestry to all areas bar: (I) urban;
(million $/y) (I) priority land use such as forests;
and (II1) wildlife reserves (million $/y)

Increase in system extent (ha) -202,342 0 +286,852
Provisioning -38.4 No change 73.4
Coffee -115.9 No change +143.9
Maize +90.5 No change -128.3
Other ES (fuel wood, honey) -13.0 No change +57.9
Carbon regulation -435 +292 +655

Other regulating

Water yield

Soil erosion

www.teebweb.org/agriculture-and-food/agrofor kR pweb.org



Agro-forestry
Scenario analysis

$1,000
é $800
0 % $600
=
SE 400
; Eé $200
o % E
384, ¥
2 27 5200
o0
OS5  -$400
o
2 -$600
-$800

B Maize

W Coffee

M Other provisioning ES
(fuel wood, honey)

M Carbon regulation

W Water yield

M Erosion control

Scenarios

www.teebweb.org/agriculture-and-food/agroforestry _



TEEB for Agriculture & Food

O m (i) teebweb.org *

TEEB for Agriculture & Food

Aninitiative of 'The Economics of Ecosystems and Biodiversity'
(TEEB)

TEEBAgriFood Information Materials Events Media Team TEEB Contact

Scientific and Economic Foundations

Scientificand Economic Foundations Report Measuring what matters in agriculture and food systems
TEEB FOR AGRICULTURE & FOOD MEASURING WHAT MATTERE & ©
IN AGRICULTURE AND 4

FOOD SYSTEMS
A sprptesis 3f the e v

teebweb.org



Figure 2.1 Capital stocks and value flows in eco-agri-food systems (Source: Hussain and Vause 2018)
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TEEB for Agriculture & Food
Applying the TEEBAQgriFood
Framework

|. Evaluate the full value chain:

o0 Production

o Manufacturing / Processing
o Distribution / Marketing

0 Household consumption

Il. Measure stocks of all four capitals:

o Natural capital
o0 Produced capital
0 Human capital
o Social capital

I1l. Measure all classes of flows or “impacts”

0 Ag, forest, livestock output

o0 Purchased inputs

o0 Ecosystem services

o “Residuals” (Pollution and waste)

teebweb.org



TEEB for Agriculture & Food
Agro-forestry:
Phase | ‘landing page’

Value Consumption
chain stages Production Processing and Distribution {and
Visible and (and associated waste) (and associated waste) as=ociated
invisible flows waste)
Industry’
F generated at the Landscape Infrastn.lt:turl? and Farm Wholesale F and Retail Household/
level of Manufacturing Beverage Hos pitality

Value Captured by System off

In fr ield
Mational Accounts (SHA) come rom y e

Yield

AP . Fresh water
Frovisioning 5 ervices

(M aterials, Energy. etc.) Timber, fuelwood,
honey

Medicinal plants

Freshwater quality

Carbon storage and
Sequestration

Soil erosion
Regulation and Maintenance
Sewices (Soil, Water, Saoil fertility
Habitat for biodiversity, etc.)

Biodiversity

Follination

Fest control

Cultural Sendces (Heritage,
Recreation, etc.}

Health Impacts (Mutrition,
Lifestyle diseases, Antibiotic
resistance, stc.)

Pollution Impacts (Mitates,
Festicides, Heavwy metals,
eto. )

GHG Emissions (CO2Z, CH4,
eto )

Social values (Food security,

Food ity /
Gender equality, stc.) ood security /faccess

Risks and uncertainties
(Fesilience, Health, etc. )

Monetary estimates
Duar?tlte?twe _estlma_tes I:ll'g
Qualitative discussion



TEEB for Agriculture & Food
Agro-forestry Phase Il

COVERAGE OF IMPACTS AND VYalue chain
DEPENDENCIES BEING ASSESSED IN . . R
COCOA YALUE CHAINS IN GHANA AND Agricultural Manufacturing & Diztribution & Household
COFFEE VALUE CHAINS IN ETHIOPIA production processing mark.eting consUmption
Stocks ! Dutcomes [change in capital
‘W ater [incl. quality, quantity) kS b
Sail [inal. quality, quantity] b
Matural — Aijr b * b -
capital  ‘egetation cower and habitat quality ®
Eiadiversity kS b
Orther
Buildings
Machinery and equipment ® ®
Produced  Infrastructure
capital  Fesearch and development
Finance b = b
COither
Education { skills
Human  Health X b3 b
capital  Warking conditions [decent work) - - - -
Otker
Land accessftenure [private, public and communal)
Food security [access, distribution) “
Opportunities For empowerment (gender and
Social  minority)
capital  Socisl cooperation (inel network sunions) kS kS *
Institutions
Laws and requlations [e.q. child labar) -
Other
Flows
Agricultural Agricultural and Food products b
and faod  Income: value added, operating surplus b = b kS
outputs  Subsidies, takes and interest
Labour inputs [inel zkills] kS b kS
Purchased ntermediate consumption [produced inputs
inputs  such as water, energy, kertilizers, pesticides, - b4 -
animal health and veterinary inputs)
FProwizsioning [2.q. biomass growth, freshwater) ®
Ecoszystem Fegulating (2.9 pallination, pest cantral, W w
sepwices  nuatrient cycling)
Cultural [2.9. landscape amenity)
Agricultural and Food waste kS b kS *
GHG emizsions b " b
Fesziduals  Other emissions to air, soil and water b
‘Wastewater ®
Solid waste and other residuals

teebweb.org



Economics of Ecosystems & Biodiversity

V. Policy mainstreaming and
SEEA-EEA




Economics of Ecosystems & Biodiversity

What is do we mean by policy
mainstreaming?

A change in outcomes:

@ Reduced impacts of anthropogenic activities on
ecosystems and biodiversity




Economics of Ecosystems & Biodiversity

What is do we mean by policy
mainstreaming?

Achieving these changes in outcomes:
@ Influencing the behaviors of change agents




Economics of Ecosystems & Biodiversity

What is do we mean by policy
mainstreaming?

Mainstreaming SEEA-EEA:

%)

Establishing an environment such that change agents use
the evidence and information provided by SEEA-EEA as an
Input to determining their behaviors, and in turn reducing
Impacts

teebweb.org



Economics of Ecosystems & Biodiversity

What is do we mean by policy
mainstreaming?

Mainstreaming SEEA-EEA:

@ Establishing an environment such that change agents use
the evidence and information provided by SEEA-EEA [other
competing frameworks or tools] as an input to determining
their behaviors, and in turn reducing impacts




Economics of Ecosystems & Biodiversity

What does SEEA-EEA bring to the table?

1. The only statistical framework that is endorsed
by the UN Statistical Commission

@ Same agencies (National Statistical Offices) that are
charged with providing System of National Accounts
(SNA) and GDP measures, I.e. credibllity

@ Like the SNA, continuity of data collection

@ Transactions costs of establishing the mechanisms to
collect the data for the first time versus lower on-going
costs of continuing to do so year-on-year




Economics of Ecosystems & Biodiversity

What does SEEA-EEA bring to the table?

2. Links to achieving global commitments

@ Sustainable Development Goals
@ Aichi Biodiversity Targets




Economics of Ecosystems & Biodiversity

What does SEEA-EEA bring to the table?

3. A framework that can support spatially-
specific decision-making
@ The vast majority of economic/political choices
have a spatial dimension




Economics of Ecosystems & Biodiversity

Agro-forestry:
How could SEEA-EEA have helped?

1. Researchers from ICRAF/WCMC used whatever aata were availaole to them. A centralized
repository of data in a standardized form (i.e. via SEEA-EEA) might have thus improved the
modelling




Economics of Ecosystems & Biodiversity

Agro-forestry:
How could SEEA-EEA have helped?

2. This is ultimately a policy decision on ecosystem extent (agro-forestry versus maize) and one
that affects/is affected by ecasystem conaition (canopy cover). The unit of account was
changes in Ecosystem Services provisioning. This is the SEEA-EEA space...




Economics of Ecosystems & Biodiversity

Agro-forestry:
How could SEEA-EEA have helped?

3. If National Statistical Offices were to be involved then that might change the porential for
policy uptake, if they linked with other line Ministries




The Economics of Ecosystems & Biodiversity

Thank You!

Dr Salman Hussain
salman.hussain@unep.org

UNEP TEEB Office
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