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LEARNING SERIES

Payments for Ecosystem Services
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about
this session

This session will provide participants the opportunity to
explore the concept of a water fund and its 3 key
characteristics - bringing together diverse stakeholders,
sustainability and benefits for water quality and quantity. It
will then provide insights into financing watershed
conservation in Latin America and the Caribbean through
FONAG. Finally, the session explores the return on investment
in Water Funds, discussing the methodological approach to
modeling future ecosystem service scenarios and economic
benefits. Participants will explore insights from Peru's MERESE
mechanisms and a case study on the Return on Investment in
Nature-Based Solutions for Quito's Water Fund.

Keywords: Water funds, return on investment, nature-
based solutions, Quito's Water Fund, FONAG
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Session 3: Ecosystem Service Assessments for

Boris Ochoa-
Tocachi

ATUK Consultants
@ boris@atuk.com.ec

Boris F. Ochoa-Tocachi, PhD in Hydrology, is the CEO of
ATUK Consultoria Estratégica and founder of the
Institute for Applied Sustainability Research (iiasur). He
specializes in  mountain  hydrology, hydrological
monitoring, and ecosystem service management. As a
scientific advisor for Forest Trends, he works on the
‘Natural Infrastructure for Water Security” project in Peru.
Boris has published 40+ scientific articles, delivered
100+ presentations, and received 10 prizes and awards.
His current research focuses on nature-based solutions,
natural infrastructure, and engineering options for water

security.

learning
objectives

e Understand water funds, various types of PES, and
changing expectations and benefits.

e Explore international case studies challenging
traditional cost bearers and promoting innovative
financing.

e Discuss the economic valuation of ecosystem
services and potential conflicts in monetization.

e Gain insights into payments for results and its impact
on sustainable conservation practices.

e Develop critical thinking skills for integrating
economics into environmental management.
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OBJECTIVES CONTENT

* Show examples from water funds, WHAT IS A WATER FUND
types of PES, shifting paradigms
around benefits and expectations,

payments for results.
LEARNINGS FROM QUITO’S WATER FUND - FONAG

e Highlight examples from other
countries: water funds, break barrier
about who has to pay (especially for

' those ES that are more direct or

presumed to always be there and
free). RETURN ON INVESTMENT IN A WATER FUND

NATURE-BASED SOLUTIONS

* |nitiate a discussion around the
economic value of ES and the conflicts LEARNINGS FROM PERU’s MERESE MECHANISMS
and interests that will rise when
money involved and when there is a

need to pay for something that was KEY MESSAGES AND REMAINING QUESTIONS
not used to be paid for before.
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@ THE WORLD BANK
E




What is a water fund?

Communication,

el Sustainable economic
environmental education alternatives Water Funds are stable ,
P !:u‘) \"y/ N transparent, and long-term
(water, biodiversity, climate change) il financial mechanisms that gather
e * various water stakeholders to

find solutions to a common
Conservation actions
EbA, NbS e water problem.

They are based on the use of or
nature-based solutions for
water: natural infrastructure
with an integrated water
resource management approach.

@, THE WORLD BANK AquaNature, 2018
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Key characteristics of a water fund

Brings together a variety Sustainability Benefits: water quantity
of stakeholders and quality
Public-private Long term mechanism

Co-benefits: Carbon, biodiversity,
National-local social
including secure water for the

Domestic, hydropower historically disadvantaged

agricultural industrial users

Environmen t, Natural Resources & Blue Economy
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Water Funds in Latin America
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Stages of Development
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Partnership in Place

Feasibility

Design

Business Case

Implementation

Maturity
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Financial mechanism

! y

Constituents Other donors
l_ EPMAPS @ (2752 pNature(l tesalia Y cbe N gnuecns ([N .w k Asgion wsaaa
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Financial patrimony in millions of US Dollars
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Implementation budget (US Dollars)

$ 4.000.000

$ 3.500.000

B Financial performance
$3.000000—————— W 30% new contributions
B Leveraged other funding

$ 2.500.000

$2.000.000.

$ 1.500.000.

$1.000.000.

$500.000

YEAR i) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

USAID support
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FONAG-EPMAPS priority areas

Water Funds can take advantage, in a flexible way, of
existing conservation and restoration mechanisms:

Populated areas — Quito and other settlements

FONAG's priority intervention area — 155,100 ha

O A Water abstraction points

| National Water Conservation Areas (SENAGUA) — 4,200 ha

FONAG, 2020
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With a corps of
guardaparamos
(paramo rangers)
we manage about
20,000 ha of
"own" land
FONAG-EPMAPS




@ 2 to 5 years *with exceptions

.‘ 765 famili
. milies

No cash payments are made. Incentives are

@ based on sustainable alternatives such as:
community tourism, productive reconversion,

among others.

=5

Agreements are made with private and
community landowners, irrigation associations,
among others.

We establish
conservation
agreements based
on trust, will, and
commitment



We restore
degraded and
historically
overgrazed

pdramos
(moorlands) .

Restoration
pdramo

(moorland)

Restoration
forest

in

Native plant
production in
community
nurseries







Global Peatlands R e L : =
Assessment: The State S T P — -
of the World's Peatlands ;i 7 copstal ; et

EVIDENCE FOR ACTION TOWARD THE CONSERVATION, RESTORATION,
AND SUSTAINABLE MANAGEMENT OF PEATLANDS

MAIN REPORT

g
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Adaptation

Restorations and
recovery of wetlands

Avoiding degradation more
(cost-)effective than restoration

Success story in
atin America and-
“the*Caribbean. :

‘-\/‘ (W

we contribute to
the fight against
climate change

l1ha of preserved paramo (moorland) is capable of
storing between 119 y 125ha tC/ha, in the first 20
cm of soil depth, while the restoration of 1ha of
vegetation cover (herbaceous and shrub) of the
pdramo ecosystem is capable of capturing
between 8 and 33 tC/ha.

(o

(FONAG

FONDO PARA LA PROTECCION DEL AGUA

r‘ ECUADOR
@ CARBONO CERO




MAPA DE ECOSISTEMAS DEL DISTRITO
METROPOLITANO DE QUITO 2022 A ESCALA 1:10.000

Leyenda

Bosque siempreverde montano aito de Cordiiera Oocidental de Ios Andes:
B0sqUe SiEmpreverde montano aito de Cordliera Oriental d2 105 Andes
Bosque siempreverde montano aito del Norte d (3 Cordiiera Orintal d Ios Ands
BOsqUe SiEmpreverde montano byo de Cordiera Ocodantal de los Andes.
Bosque siempreverde montano de 13 Cordilera Occidental d2 los Andes

1| Bosque siempreverds plemontano d Cordllera Occidental de los Andes
Bosque y Artustal semidecidun del Norte de os Valles

Map of

ecosystems

We generate
relevant
hydrometeorological
, social and
environmental
information for
decision-making.

Hydrometeorological
monitoring
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Una iniciativa de: /

EPMAPS

. i AGUA DE QUITO
ESTACION CIENTIFICA

AGUA Y PARAMO | ‘(FON,
Link with
universities







Return-on-
iInvestment

 Water funds are devised as

long-term financial

mechanisms to invest in a
B portfolio of watershed
interventions with the aim
of ensuring adequate water
availability for a diverse set
of stakeholders.

Environment, Natural Resources & Blue Economy
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several stakeholders contribute to a fund
1 2 [

portfolio of interventions

o, |

®
direct supporting
(conservation, — (human resources,
restoration, etc.) monitoring, etc.)

\-. Impact on water

quantity and quality

|
beneﬁts
ROI=—

SN\

indirect
(environmental education,
capacity building, etc.)

__—’

$\ o a
I nvestments

Ochoa-Tocachi et al., 2021; Return-on-investment in nature-based solutions for water .l
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Methodological A

approach

A.  Water quantity and water
quality change with time under
projected scenarios.

B. The combination of quality and
quantity of water determines
the costs of water use, for
instance, production costs for
human water supply or for
hydroelectric generation.

C. The reduction in costs under
the SEM scenario are only
possible through the
investment in watershed
interventions.

THE WORLD BANK
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Ecosystem service performance

Qa

worse performance

Ochoa-Tocachi et al., 2021; Return-on-investment in nature-based solutions for water .l

Ecosystem service performance

Ca

A-B curve: ‘business-as-usual’ (BAU) scenario
A-C curve: ‘nature-based solutions’ (NBS) scenario
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Scenario projection

A. FONAG's interest area in the Quito Metropolitan District
(QMD) covers approximately 6,884 km2, from which 2,366
km2 supply water for human water consumption. FONAG
implements nature-based solutions (NBS) in 1,551 km2,
including 71 km2 that are under community conservation
agreements and 200 km2 that are private conservation
areas owned by the public water utility of Quito (EPMAPS)
and FONAG. 70% of the NBS investments are directed to the
latter areas.

B. The BASE scenario represents the current land-use mosaic in
the study area and is used to calibrate a hydrological model
to provide a comparative baseline.

C. The business-as-usual (BAU) scenario considers current
trends in land-use degradation (from a multi-temporal
analysis between 2007 and 2014) until 2080 and the
absence of NBS interventions in source-water protected
areas.

D. The NBS scenario considers the implementation of NBS
during 2016—2020 in FONAG's priority conservation areas
and their maintenance from 2021 to 2080 in addition to the
degradation trends occurring simultaneously in the areas
that are not intervened.

THE WORLD BANK
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Financial performance
of NBS for water

Hydrological modelling:

e Performance of NBS peaks in 2030. Then, the
effect of business-as-usual trends can be
considerable. The NBS scenario is still better
than the BAU scenario on the long-term.

Financial performance:

e USD 11.8M are invested in NBS interventions
between 2016 to 2020. Another USD 30M
are invested in NBS maintenance until 2080.
Net benefits sum USD 52.5M.

THE WORLD BANK
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ROl in NBS for water
and uncertainty

Return on investment:

* There are net benefits and thus a positive
ROI by 2080. The payback year is ~2032.

B Uncertainty:

e Considering diverse alternative scenarios, for
example, quicker degradation trends or
underperforming NBS, we obtain a range of
ROI results and payback years that provide
greater context and valuable decision-making
information.

Environment, Natural Resources & Blue Economy
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Return on investment

Payback Profit

................

BAU rate x2
r=0%
NBS costs x1/2

NBS peak 2025

DDR to 0.5%
1% inf. tariff
Original assumptions

NBS peak 2040

BAU rate x1/2
NBS costs x2

no tariff increase

r=9%

T T T T T T T
2020 2030 2040 2050 2060 2070 2080
Year




Atk (FONAC EPMAPS
HERRAMIEN DE MONETIZACION DE BENEFICIOS HIDRICOS
INSTRUCCIONES

ATUK’s hydroeconomic analysis tool for FONAG

Bienvenido a las herramientas offline de ATUK Cloud® para el calculo del retorno sobre la inversién (ROI) de soluciones basadas en la
naturaleza. La herramienta de "Monetizacién de beneficios hidricos" permite procesar los datos obtenidos con el modelo FONAG 2.1 by
ATUK para calcular los costos e ingresos de tratamiento de agua potable y obtener valores de balance anual para la EPMAPS.
Solamente las celdas amarillas pueden ser editadas para modificar los calculos realizados con la herramienta. Por ejemplo:
FO EPMAPS
Enla - AGUA DE QUITO
FON .
ingre] HERRAMIENTA DE CALCULO DE FLUJO FINANCIERO Y ROI
enru
Eni INSTRUCCIONES
e cq
zorCf Bienvenido a las herramientas offline de ATUK Cloud® para el calculo del retorno sobre la inversion (ROI) de soluciones basadas en la
918‘ naturaleza. La herramienta de "Calculo de flujo financiero" permite procesar los datos obtenidos con la herramienta "Monetizacion de
2n w beneficios hidricos" para calcular las inversiones, beneficios brutos y netos, y el retorno sobre la inversion de la EPMAPS en el FONAG.
Enld Solamente las celdas amarillas pueden ser editadas para modificar los célculos realizados con la herramienta. Por ejemplo:
de sq
i Vi
el tie ON EPMAPS
crecl Enla - AGUA DE QUITO
sistel | igrig " .
ENFREEEN ANALISIS DE SENSIBILIDAD DEL RETORNO SOBRE LA INVERSION
decd |dela
finan
el [ena INSTRUCCIONE
parte
Enlg [dem Bienvenido a las herramientas offline de ATUK Cloud® para el célculo del retorno sobre la inversion (ROI) de soluciones basadas en la
deur [delPp! naturaleza. La herramienta de "Analisis de sensibilidad del retorno sobre la inversion" permite probar diferentes hipétesis alternativas
delo| [usua para el calculo del retorno sobre la inversién de la EPMAPS en el FONAG y compararlas simultdneamente.
diferq |CON €
Enla Solamente las celdas amarillas pueden ser editadas para modificar los calculos realizados con la herramienta. Por ejemplo:
Los rf
ingre| |(reco [ 1.465460 |
escal [PO' Iq
pestd deprt |gnia pestafia 1.1 Bal M IBAU y 1.2 Bal M I SBN ingrese los resultados de la monetizacién de beneficios hidricos
dela para los escenarios BAU y SBN, respectivamente, a escala mensual. Se da la opcién de ingresar dos resultados complementarios por
La pd cada escenario que luego son sumados para obtener el efecto total del escenario evaluado. Esto permite, por ejemplo, considerar el
increl |efecto de las diferencias entre los escenario SBN-BASE y el escenario SBN-BAU que se complementan para generar el efecto total
finand |SBN- Ingrese también aqui los factores de escalamiento mensuales utilizados para crear estos balances.
La pd En la pestafia 2.1 Inversiones SBN se muestran los presupuestos anuales de inversién en soluciones basadas en la naturaleza por
Aqui parte del FONAG para los afios 2016 a 2020. De esta lista de elementos, se han identificado aquellos que se consideran como costos
acum de mantenimiento en color amarillo como guia. Se recomienda obtener valores promedio entre los 5 afios analizados para los rubros
fiuio f del presupuesto marcados con el fin de determinar los costos de inversién promedio para los afios siguientes. Sin embargo, el usuario
i tiene la opcion de considerar otros valores de la lista del presupuesto u otras estadisticas (por ejemplo, maximos o minimos) con el fin
de determinar los costos de inversion que desea usar en el calculo del flujo financiero.
En la pestafia 3.1 Suposiciones y Alternativas ingrese: el afio para el cual se desea calcular el valor actual neto (VAN) del dinero
(recomendado, afio 2020 0 2021); la tasa de descuento para convertir el dinero futuro en VAN (recomendado, 3.46%, el cual es usado
T por la EPMAPS en sus proyectos de inversion en infraestructura hidraulica); la tasa de inflacion para considerar incrementos en costos
E de produccion de agua y de mantenimiento de SBN (recomendado, 1% siguiendo un valor promedio nacional); y la tasa de incremento
de la tarifa de agua potable cada 5 afios, siguiendo los planes estratégicos de la EPMAPS (recomendado 5% cada 5 afios).
Ingrese también aqui dos suposiciones alternativas para las cinco variables que seran evaluadas en el analisis de sensibilidad. Estas
son: Escenario BAU (= 1a'y 1b), Escenario SBN (Alternativas 2a y 2b), Costos de inversion en SBN (Alternativas 3a y 3b), Tarifa de
agua potable (Alternativas 4a y 4b), Tasa de descuento (Alternativas 5a y 5b).

K v

EPMAPS

AGUA DE QUITO

Afio inicial 2021 Valores
Intervalo de analisis | = e | |

| Afio final [ 2080
| Valor actual neto | Ao | 2020 | 2020 El valor actual neto se calcula para un afio "presente" especifico. Representa el valor del dinero en dicho afio.
| Tasa de descuento | Estandar I 3.46% | 3.46% La tasa de descuento se utiliza para representar el valor cambiante del dinero en el futuro. El dinero vale mas ahora que luego de algunos afios.
| Tasa de il i | Promedio | 1.00% | 1.00% La tasa de inflacién, usualmente un promedio nacional, representa el incremento de los costos de vida, produccién y gasto.

Tasai tarifa | Incremento | 5.00% | 5.00% La tarifa de agua potable puede incrementar para costos de ion. No aumenta at i sino plar

| Cada # aios | 5 | 5
ISuposiciones originales I Suposiciones alternativas |
La degradacion avanza a una tasa constante durante 60 afios (hasta 1a. Latasa de degradacion en el escenario BAU es 1b. La tasa de degradacion en el escenario BAU es
el 2080) en el escenario BAU. mayor y alcanzaria su maximo en: menor y alcanzaria su maximo en: m
Las SBN alcanzan su maximo efecto a escala completa en 10 afios (al 2a. Los efectos de las SBN son menores y alcanzan su 2b. Los efectos de las SBN son mejores y alcanzan su _
2030) en el escenario NBS. maximo desempefio en: méximo desempefio en: m
Los costos de mantenimiento de las SBN estan estimados en USD 3a. Los costos de mantenimiento de las SBN son 3b. Los costos de mantenimiento de las SBN son 50.00
928263.757 y se incrementan con la inflacién (1%). mayores de lo estimado, equivalente a: menores de lo estimado, equivalente a: %
La tarifa de agua se incrementa 5% Incremento siguiendo los planes 4a. La tarifa de agua potable se incrementa un 4b. La tarifa de agua potable no se incrementa o se
estratégicos de la empresa de agua potable. porcentaje anual, usualmente la inflacion: incrementa menos, cada # afios: “
Una tasa de descuento de 3.46% empleada por la empresa de agua 5a. Una tasa de descuento muicho mayor utilizada para m 5b. Una tasa de descuento decreciente (2021-2080)

potable para evaluar proyectos de infraestructura.

UPOSICIONES ORIGINALE

inversiones de alto riesgo:

% desde 3.46% hasta:

Vi
HAtUK onvic s

Ao Factor de descuento
2016 1.0000
2017 1.0000
2018 1.0000
2019 1.0000
2020 1.0000
2021 0.9666
2022 0.9342
2023 0.9030
2024 0.8728
2025 0.8436
2026 0.8154
2027 0.7881
2028 0.7618
2029 0.7363
2030 0.7117
2031 0.6879
2032 0.6649
2033 0.6426
2034 0.6211
2035 0.6004
2036 0.5803
2037 0.5609
2038 0.5421
2039 0.5240
2040 0.5065
2041 0.4895

2 FLUJO FINANCIERO

Factor de incremento

Factor de inflacién

de tarifa de agua

COSTOS DE COSTOS INV EN SBN Costos B
INVERSION EN SBN (desc. & infl.)
$1,609,709.55 $1,609,709.55
$1,956,869.69 $1,956,869.69
$2,566,958.09 $2,566,958.09
$2,531,206.22 $2,531,206.22
$2,386,176.22 $2,386,176.22
$928,263.76 $906,192.15 -$23,041.9
$928,263.76 $884,645.34 -$36,318.3:
$928,263.76 $863,610.86 -$97,460.6°
$928,263.76 $843,076.52 -$155,575.5
$928,263.76 $823,030.43 -$178,572.5
$928,263.76 $803,460.98 -$190,313.1
$928,263.76 $784,356.85 -$254,528.0
$928,263.76 $765,706.96 -$215,493.3
$928,263.76 $747,500.51 -$546,492.2
$928,263.76 $729,726.96 -$244,345.7
$928,263.76 $712,376.02 -$487,411.9
$928,263.76 $695,437.64 -$557,079.4
$928,263.76 $678,902.00 -$475,129.4
$928,263.76 $662,759.54 -$437,714.7
$928,263.76 $647,000.91 -$623,967.5
$928,263.76 $631,616.97 -$627,157.4
$928,263.76 $616,598.82 -$581,670.0
$928,263.76 $601,937.76 -$903,715.1
$928,263.76 $587,625.30 -$588,709.0
$928,263.76 $573,653.16 -$890,001.5
$928,263.76 $560,013.23 =$918,165.3
892826376 §54669763 $416,421.5
B 3 $819,233.6
$928,263.76 $521,008.71 047,142,
$928,263.76 $508,620.53 -$955,098.0



MERESE PAYMENT
SERVICES

PERU MEGA DIVERSE
COUNTRY

* Population: 33.4 million (2022)
* Area: 128521560 km2
* GDP: 2233 billion (2021)

* Natural Resources: Minerals, hydrocarbons,
fisheries, coffee, cocoa, blueberries, others.

* Biodiversity:
- Estimated expenditures (BIOFIN): $2.6 billion
{2015-2020, 1% of GDP)
- 18.8m Ha degraded ecosystems that need to be restored.
= 17.1m Ha for conditioning territories in water
seeding/harvesting systems.
= 221m Ha with potential to support the sustainable
use of biodiversity.
10% of species of flora globally.
1,847 species of birds (second world ranking);
= 32 species of amphibians and 523 species of mammals
{third world ranking).
= $42m in total annual investment to maintain NPA

\
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* MERESE incorpoerated in Natural
Infrastructure projects in risk
management initiatives, 190k Ha.

INVIERTE.PE

* Generated employment and
entrepreneurship, contributing to social
and envircnmental well being.

IMPACTS

* EBA Amazon: Sustainable production
model to increase family income in
indigenous communities from $45 to $170.

r
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BIOFIN, 2023; FINANCE SOLUTION: Increasing Public Investment for Biodiversity ‘Biodiversity Finance Solutions Exhibition - 5th BIOFIN Global Conference’

This poster is part of an series of all BIOFIN countries and showcases the innovative (existing or potential) finance solutions and work of the countries and
partners. As part of the 5th Global Conference on Biodiversity Finance, held from May 9th to May 11th, 2023, these posters provided an additional platform for
BIOFIN countries to discuss and network with participants outside of formal sessions. Each poster highlights the finance solutions that already exist or are being
planned in the respective country.




BIOFIN, 2023; FINANCE SOLUTION: Increasing Public Investment
for Biodiversity ‘Biodiversity Finance Solutions Exhibition - 5th
BIOFIN Global Conference’.

\

\

* Accelerated execution of green PIP.

* |nstitutional arrangements for project
financing through WfT and MERESE.

¢ Simplified procedures, increasing the
efficiency of public entities.

* Public-private partnerships for resource
mobilization in biodiversity, for at least
£18m.

IMPACTS

* Protection and recovery of ecosystems and
their services.

(
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IMPLEMENTATION PHASES:

(

Portfolio of
potential projects

1. Presentation of BIOFIN potential
portfolio in biodiversity, registered
from the Data Base of the Ministry
of Finance.

'\d “G/RC/(O Pﬂvato /

> (o
:? Investment °3 ‘ Ecosystem Ecological
= o Services Zonification
-g @ H ﬂ 5 74 projects 2 projects
$122M $37M
e agreement
Species Ecosystem Control
WORK 16 projects and Surveillance in NPA
Contact $23M 27 projects
FOR 2l $97M
TAXES . Water @ Forestation
Harvesting and Reforestation
O c°'7;°° Supervision pr‘?/.eo 62 projects 83 projects
& % ’Q $210M $3IM
; E ; % Ecosystems Sustainable Use
g - 112 projects 74 projects
(Y g $512M $168M
v
[+
\ TOTAL: 450 PROJECTS / $1200M
Project’s expression of interest
from private companies /
Financial institutions

1. Mapping interest from private
companies/financial institutions.

2. Presentation of counterpart
interest to private companies
ffinancial institutions.

3. Review and selection of projects.
Formal willingness for financing.




-

A diverse,
integrated,
portfolio of
interventions is
required (e.g. not
only a mega
reforestation

program). >

Improvement of iy
effectiveness and
generation of
evidence through
thorough impact
monitoring

>

N
Main limitations

for scaling up not
necessarily
financial:
implementation
capacity and
effectiveness of
investments

>
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