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BackgroundBackground

• Since the Brundtland Report (1987) and the Rio 1992 Earth Summit, 
tropical conservation has gradually headed in a more people-orientedtropical conservation has gradually headed in a more people oriented 
direction

• Conservation would become sustainable only if poverty was alleviated• Conservation would become sustainable only if poverty was alleviated

• Integrated Conservation and Development (ICDPs) and Sustainable 
F t M t d i lt l t i l l iForest Management emerged simultaneously to increase local incomes 
and conserve environment

• Neither approach has achieved major shifts in tropical land-use trends 
or silvicultural practices

• Much debate around the need for new conservation paradigms has 
emerged (the concept of ecosystem services/payment for environmental 
services)



A few definitionsA few definitions

Ecosystem • A dynamic complex of plant, animal, andy A dynamic complex of plant, animal, and 
micro-organism communities and the non-
living environment interacting as a 
functional unit

Biodiversity • The variability among living organisms
– Within species & populationsWithin species & populations
– Between species
– Between ecosystems

Ecosystem 
services

• The benefits people obtain from 
ecosystemsy

• The “services of nature”



What are Ecosystem ServicesWhat are Ecosystem Services 





Provisioning services:  Goods produced or provided by 
ecosystemsy



Regulating services:  Benefits obtained from control of natural 
processes by ecosystems



Cultural services:  Non-material benefits obtained from 
ecosystems 



Why the Recent
Surge in Interest in ES and PES?g

• Growing numbers of natural calamities that burden society with great costs in 
terms of lives and moneyterms of lives and money

• The financial consequences of floods fires droughts landslides and extremeThe financial consequences of floods, fires, droughts, landslides and extreme 
storms are bringing into focus the costs of environmental degradation 



Why the Recent
Surge in Interest in ES and PES?g

•Public appreciation of services’ value: As human demands grow and natural 
resources become more scarce, those who bear the cost of degradation are exploring 
opportunities to reduce risks and costs by financing  environmental conservation

•New sources of revenue: The interest of reducing costs, increasing income and 
expanding conservation is placing markets for ecosystem services at the center stage



Human Capital
(Health, education/knowledge, 

liberty, etc)liberty, etc)

N t l C it lSustainable
Human

Wellbeing

Social Capital
(Institutions, social services,

Neighborhoods, Friends, familyetc)

Natural Capital
(Water, air, climate
fish, forests, etc)

Built Capital
(Factories,cities, parks, waste,

transportation, utilities, etc)

These forms of capital are interdependent and to a large extent complementary  in 
contributing to real and sustainable human well-being







Why should we care about ES and PES?

Jared Diamond identified what he considered to be the 12 most serious 
environmental problems facing past (and future) societies, problems that 
often have led to the collapse of historical societies:
1) Loss of habitat and ecosystem services,
2) Overfishing,
3) Loss of biodiversity,
4) Soil erosion and degradation,
5) Energy limits,
6) Freshwater limits,
7) Photosynthetic capacity limits,
8) Toxic chemicals,
9) Alien species introductions,
10) Climate change,
11) Population growth, and
12) Human consumption levels.

More importantly, Diamond, and several other authors before him 
emphasized that the interplay of multiple factors is almost always more 
critical than any single factor. Systems that lose resilience are vulnerable 
to shocks from several sources



Why Rwanda should care about ES and PES?

This figure tracks the per-person resource demand (Ecological Footprint) and 
resource supply (Biocapacity) in Rwanda since 1961



Why Rwanda should care about ES and PES?

Our economy  is dependent on natural and healthy environment:

L l f i i ll d d l l f i l d•Local farmers critically depend upon local ecosystems for survival and are 
directly affected by changes in availability of ecosystem goods and services 
(agriculture, water, medicinal plants, firewood, building materials etc.)

•Almost 50% of the agricultural land shows signs of soil erosion indicating a 
reduction in the capacity of the land to produce food and fiber

•Rwanda has one of the most severe nutrient depletion rates in Africa, with on 
average -54 kg N, -20 kg P2O5, and -56 kg K2O per ha per year (Stoorvogel and 
Smaling 1990)g )



Why Rwanda should care about ES and PES?

• Due to reduced water flows the generation of electricity from two hydropower stations, 
Ntaruka and Mukungwa, has declined from 11.25 MW to 2.5 MW and from 12.45 to 
5 MW respectively in the last two decades (Safari, 2010). 

• Increased sedimentation resulting from erosion due to the cultivation of the Gishwati 
forest led to rising treatment costs of drinking water and higher maintenance costs of 
water and hydropower plantswate a d yd opowe p a ts

The cost of energy per kWh hasThe cost of energy per kWh has 
increased from 7.5 cents USD in 
1997 to 20 cents USD in 2005 
(NELSAP, 2006).



Why Rwanda should care about ES and PES?
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Africa’s market share of global international tourism is projected to be 5% by 2020,most likely a
figure that is dependent upon the maintenance of ecosystems and biodiversity as well as the 
ability of the hospitality industry to offer increasingly environmentally friendly practices



What is Payments for Ecosystem Services (PES)W s y e s o cosys e Se v ces ( S)

A mechanism to improve the provision of indirect environmental services in whichA mechanism to improve the provision of indirect environmental services in which
• Those who provide environmental services get paid for doing so (‘provider gets’)
• Those who benefit from environmental services pay for their provision (‘user pays’)
• Payments are conditionalPayments are conditional 
• Participation is voluntary

Service

Service providers Service users

Payment



Market and Payment Types

Environmental commodities comprising 
current PES programs

Environmental commodities comprising 
current PES programs Major market typesMajor market types

Carbon
• Payments for carbon sequestration or 

storage for climate change mitigation

Compliance market: Driven by regulation 
and enforcement

V l t k t D i l l b CSR
Water

• Payments for management activities that 
improve the flow and/or quality of water

Voluntary markets: Driven largely by CSR 
and/or the threat of future regulation

Government-mediated markets: 
G t th t bli

Biodiversity
• Payments to maintain habitats (offsets or 

for scenic beauty) or species (i.e. tourism, 
di t t i b ki )

Government run  programs that use public 
funds to pay individuals for ecosystem 
service management

direct payments or species banking) or 
payments for wild harvested products (i.e. 
Wildlife Friendly Enterprises)



Core Requirements for
Successful PESSuccess u S

• Discrete providers Can’t pay everyone!

• Discrete beneficiaries Can’t charge everyone!

• Perceived scarcity and value of the service Why pay for what has 
always been free?

• Mechanism for providers and sellers to agree on price

• Procedures for implementation, oversight and dispute resolution

•• Robust “business case” or driver of demand (voluntary, regulatory)Robust “business case” or driver of demand (voluntary, regulatory)( y, g y)( y, g y)



Procedures for implementation,
oversight and dispute resolutionoversight and dispute resolution

• Importance of metrics

– What am I paying for? What am I getting?

• Low transaction costs

i i i i i ?– Will the monitoring or dispute resolution costs exceed the payments?



Robust business cases

P ibl b i f bPossible business cases for buyers

Business • Decrease operational risk cost-effectively
L l t i k• Lower regulatory risk

• Strengthen reputation / brand
• Meet CSR goals 
S ti f l ti• Satisfy regulations

Government • Improve environmental quality for citizens
• Foster rural sustainable livelihoods
• Implement lower cost option vs. engineered 
solution
T l i h l i• Try alternative approach to regulation

NGOs / foundations • Fulfill mission



Ex: Business casesEx: Business cases

Economic costsEconomic costs 

S i l tSocial costs



Ex: Business cases

Small hydropower which is generally available at or near tea estates can provide a
clean and reliable source of renewable energy while reducing costs to tea factories at theclean and reliable source of renewable energy while reducing costs to tea factories at the 
same time????



Payments for ecosystem services - key success factors

SupplyDemand Supporting 
infrastructure

Clear buyer(s) Correct science Awareness & capacity

s uc u e

Robust “business case”
Agreed, measurable unit of 
trade Benefits of PES must 

exceed opportunity cost 
of other uses

Trusted quantification 
methodology

Monitoring & verification

Legal/regulatory framework 
( )(e.g., tenure)

Low transaction costs



Institutional, legal and policy frameworks, g p y

• Institutions or rules: typically sectoral based legislation (land, water, 
wildlife, forestry) that are not integrated and are primarily control 
based

• Legislation that stimulates (e.g .New York): National law gives 
government authority to compensate farmers for converting eligible g y p g g
cropland to more resource conserving-land uses

• Legislation that leads (Costa Rica): National law gives governmentLegislation that leads (Costa Rica): National law gives government 
authorities to pay landowners for ecosystem services provided by their 
land



Case Studies 

Case example Motivation for watershed 
effort

Source of funds

Costa Rica: A National Payment for National law gives government Tax on fossil fuels World Bank loanCosta Rica: A National Payment for 
Environmental Services Program

National law gives government 
authorities to pay landowners for 
ecosystem services provided by their 
land

Tax on fossil fuels, World Bank loan, 
GEF grant, sale of carbon credits

Quito, Ecuador: Watershed Trust 
Fund

Protect quality and supply drinking 
water, as well as ancillary 
biodiversity and conservation 

Voluntary contributions from water 
supplier, electricity supplier, and 
NGOs; user fees

benefits

Cauca Valley water-user 
Associations, Colombia

To ensure water flows for dry-season 
irrigation

Water-user fee, collected through 
associations

Perrier Vittel: Direct payments by 
the company to farmers

Protect its source for high-priced 
bottled spring water, thereby 
increasing profits

Perrier Vittel



Key Issues/Challengesy g

• Limited awareness: What is PES? How does it work? How should it be 
designed?

• Lack of homegrown capacity/institutions: high dependence on external g p y g p
experts – very costly

• Who should be paid? – Property rights not always clearWho should be paid? Property rights not always clear

• Lack of start up capital to cover the transaction costs

• Very few Government led efforts –though that is changing with REDD



Building Blocks for Ecosystem Services 
P t d M k t

DRAFT – FOR INTERNAL DISCUSSION PURPOSES

C t S ti

Payments and Markets

Create Supportive 
Legal / Regulatory 

Context
(includes establishing 

tenure / rights)

Identify 
Ecosystem Services, 

Buyers & Sellers

(includes assessment of 
both buyers’ and sellers’ 

Launch
Markets & 
Payments 

For
Ecosystem 

Develop the Rules 
for the Market           

or Trading
(includes determining what 

is being sold, who is 
i f h t t )

y
goals / motivations 

to ensure that they are 
complementary)

Services
Establish 

Supporting 
Organizations &

Services

paying for what, etc.)

(includes verification 
services, etc.)

0
Adapted from Brand, David. 2002. “Investing in the Environmental Services of Australian Forests,” in S. Pagiola, J. Bishop, and N. Landell-Mills (editors).  
Selling Forest Environmental Services: Market-Based Mechanisms for Conservation and Development.  London, U.K.: Earthscan Publications.



PES in RwandaPES in Rwanda 

• Scattered initiatives without coordination (MINAGRI, RDB, REMA, 
MININFRA etc.)

• Creation of a national PES Technical Task Force (TTF)( )

The main roles of the TTF:
-Advise, guide and provide technical leadership in the development 
of a national framework for developing and implementing PESof   a national framework for developing and implementing PES 

-Assess legal, institutional and policy needs, opportunities, 
strategies and constraints to PES developmentstrategies and constraints to PES development



 
Task 4 Task 5 Task 6

Block of tasks necessary to operationalize Payment for Ecosystem 
Services

Task 1: Map Rwanda’s ecosystems 

- Map all Rwanda’s ecosystems 
- Map watershed ecosystems supplying water 

‘within’ and ‘outside’ protected area 
- Map those with ‘demand’ for water 

Task 4:

Share relevant 
international 
practices of 
protected PES

Task 5: 
Create 
awareness 

Task 6: 
Document the 
PES process in 
Rwanda 

- Establish willingness of those ‘supplying’ & 
‘demanding’ water to enter PES (and their related 
pricing) 

- Map intermediaries, and those with means to 

Task 2: Assess the adequacy of the policy, legal and 

protected PES 

 

- List 
incentives 
iq y p y, g

institutional framework for PES 

- Review policies, strategies and legislation for 
incentives for PES 

- Identify existing  incentives  
Identify GAPS

given
- Assess their 

relevance to 
Rwanda 

- Assess 
opportunities 
f PES i- Identify GAPS 

- Identify options to fill the GAPS and their SWOT 
Analysis 

- Prioritize choices with PES Technical Taskforce

Task 3: Propose Investments and action plan for addressing the following 

for PES in

Future work

- Incentive framework 
- Policy and legal framework 
- Institutional framework

Market the recommendations among the polic makersMarket the recommendations among the policy makers

Distill their recommendations and draft a policy and legal framework for PES 

Implementation of PES 



Payments for Ecosystem Services: Some key questions

1. What are the motivations for establishing the PES scheme? 

(Conservation, pro-poor/livelihoods, development?)( , p p , p )

2. Is the PES the right policy instrument? 

3. Are there any other PES projects in your region?   Country?y p j y g y

4. What kind of PES scheme would seem to be feasible, or what kind 

of scheme would you like to have a feasibility study?    y y y

5. What would be the scale of the PES scheme? Watershed, landscape, 

or larger scale? 



Thank you!Thank you!



DRAFT –FOR INTERNAL DISCUSSION PURPOSES

Essential Components for 
EcosystemServicesMarket Growth

Open Trading Self-Organized 
Private Deals

Public Payment 
Schemes

IdentifiedEcosystemServices

Ecosystem Services Market Growth

Identified Ecosystem Services
(includes: ecosystem services for available for both current andfuture payments / markets)

Enabling Legal, Regulatory, & Administrative Context
(includes: supportive context for ecosystem service payments andmarkets)

Component 1

Component 2

SupportingInstitutions

Engaged Local Communities & Stakeholders
(includes: communities, NGO’s, financial institutions, businesses, government, etc.)

Flow of Market Information

Component 4

Component 5

Supporting Institutions
(includes: public or private entities that facilitate / oversee public funds, regulate private trade, etc.)Component 3

Technical Assistance
(to sellers, buyers, and other market actors, which includes training, education, and advising)

Financing 
(for all neededcomponents including: ecosystemmanagement costs transactioncosts etc )

Component 6

Component 7

Standards and Guidelines 

Support Services For Market Actors  
(such as: brokering, legal advice, measurement and valuation of ecosystem services, 

3rd party verification, accounting, etc.)

(for all needed components, including: ecosystem management costs, transaction costs, etc.)

Component 8

Component 9

2

for Ecosystem Service Payments or Markets

Awareness of Ecosystem Service Values, Payments & Markets 
(among policymakers as well as potential sellers and buyers)

Co po e t 9

Component 10



Critical steps
Step 1.  Ecosystem Services Assessment

1. What are the critical - ecosystem services provided by your landscape 

(the ones most likely to be a source of risk and opportunity for 

businesses affect/improve local livelihoods)?businesses, affect/improve local livelihoods)?  

2.  What are the conditions and trends of the selected ecosystem services? 

Are the ecosystem services scarce or declining?

3. What are the major threats to the ecosystem services in your landscape? 

4. What activities or initiatives are underway to protect those? 

5.  Are there economic activities linked to the ES?  How do you rate their 

relative importance to the region or country?

6.  Do these ecosystem services serve as inputs or do they enable/enhance 

conditions for successful businesses/economic/agricultural 

performances in your region (e.g. timber is an input for wood product 

manufacturers and freshwater is an input for beverage companymanufacturers and freshwater is an input for beverage company, 

hydropower producer, and agriculture production through irrigation? 



Step 1.  Ecosystem Services Assessment Cont. 

7. If yes, to question 1.6. Do these ecosystem services have cost 

effective substitutes? (For instance hydroelectric facilities are ( y

highly dependent upon freshwater. Gas and oil are substitutes to 

hydroelectricity but they are expensive in some countries).  

8. Is there a strong link between land use actions and watershed 

service? How is this demonstrated?



Example Valuation Techniques

•Avoided Cost (AC): services allow society to avoid costs that would have been 
incurred in the absence of those services; flood control provided by barrier islands 
avoids property damages along the coast. 
•Replacement Cost (RC): services could be replaced with man-made systems; 
nutrient cycling waste treatment can be replaced with costly treatment systemsnutrient cycling waste treatment can be replaced with costly treatment systems.
•Factor Income (FI): services provide for the enhancement of incomes; water 
quality improvements increase commercial fisheries catch and incomes of 
fishermen. 
 •Travel Cost (TC): service demand may require travel, whose costs can reflect 
the implied value of the service; recreation areas attract distant visitors whose 
value placed on that area must be at least what they were willing to pay to travel 
to it. 
• Hedonic Pricing (HP): service demand may be reflected in the prices people 
will pay for associated goods: For example, housing prices along the coastline w pay o assoc ated goods: o e a p e, ous g p ces a o g t e coast e
tend to exceed the prices of inland homes. 
•Marginal Product Estimation (MP): Service demand is generated in a dynamic 
modeling environment using production function (i.e., Cobb-Douglas) to estimate 
value of output in response to corresponding material input.  
•Contingent Valuation (CV): service demand may be elicited by posing•Contingent Valuation (CV): service demand may be elicited by posing 
hypothetical scenarios that involve some valuation of alternatives; people would 
be willing to pay for increased preservation of beaches and shoreline. 
•Group Valuation (GV):  This approach is based on principles of deliberative 
democracy and the assumption that public decision making should result, not 
from the aggregation of separately measured individual preferences, but from 
open public debate.  

 



Step 2 Payments for Ecosystem Services Assessment Cont

6. What are the potential risks and opportunities of using different 

market instruments? Have you ever put in place any market

Step 2. Payments for Ecosystem Services Assessment Cont.

market instruments?  Have you ever put in place any market 

instruments?   Is there a business or financial plan for your 

landscape with ideas on revenue generation?

7. Do you see any market potential for ES?  If so, who would pay 

whom for the service?  What form should the payment take? 

(Individual monetary payment, improvements in public services, 

local infrastructure development)?



Step 3. Stakeholders Assessment

1. Who are the potential stakeholders in the PES schemes? Potential sellers, p ,

buyers, intermediaries and donors?

2. Are there multiple suppliers who will compete to provide the service?

3. Who are the main stakeholders and what is their level dependency and/ 

impacts on selected ecosystem services?

4 Whi h f th b fi i i h th illi d th bilit t ?4. Which of the beneficiaries have the willingness and the ability to pay?  

5. Are there tools/mechanisms in place to convince the beneficiaries to pay? 

Wh h i d i i i d b i iWhat are their needs, motivations, expectations and barriers to engage in 

PES? 

6. What is the level of awareness of ES valuation and PES in your 

region/country?



Step 4. Institutional and Legal Framework Assessment

1. Does a national or regional regulatory framework exist to support 

PES?

2. Does a national or regional regulatory framework inhibit PES?

3. Do landowners have clear, legal rights to ES and thus able to sell 

them?them?

4. Do community organizations or concessionaires have rights to 

sell/approve/reject deals?

5. Are there government agencies that regulate and manage the ES?

6. Is there proper coordination between relevant authorities- Who are 

they? 

7. Have government agencies or institution expressed any interest in 

PES?  If so what has been attempted (or not attempted) and with 

what results?    If there has been no progress, what have been the 

institutional constraints?





WCS PES InitiativesWCS PES Initiatives

Number of Countries with PES programs: 
Asia=6; Africa=8; Latin America=9



Examples of PES Projects in Development or Underway at WC

WCS Examples PES

Wildlife Friendly COMACO Consumers pay a premium price for aWildlife Friendly 
Enterprises or 
Specialty Certified 
Products

COMACO
Ibis Rice/Cambodia 

Consumers pay a premium price for a 
provisioning service that also ensures other 
ecosystem services are being provided 
(wildlife conservation)

Payments for Water 
Services

Rwanda Under development. Tea and utilities 
(hydro) companies will pay for watershed 
services provided by Nyungwe NPservices provided by Nyungwe NP  

Payments for Carbon 
Storage (REDD) 

Makira/Madagascar;  
Cambodia/Seima 
Protected Area

Communities may be paid to  reduce 
deforestation and WCS may receive 
funding to manage a protected area as partProtected  Area funding to manage a protected area as part 
of the core project area

Conservation Tarangire National Tour  operators pay communities not to 
Easement Park, Tanzania convert grasslands into agriculture but to 

maintain them for wildlife grazing



ES and PES: What should we do next?

Fundraising: Help raise funds to support work at Scapes related to ES and 
PES

Provide Technical Support:
•Spread and leverage knowledge skills and guidance materials on development of ESSpread and leverage knowledge, skills and guidance materials on development of ES 

and PES projects across the organization and externally
•Support the development and progress of ES/PES programs at Scapes

•Adapt and development of new tools and ideas such as tools for assessing Ecosystem p p g y
Services across a Scape and assessing PES feasibility

Dissemination: Document and disseminate WCS case studies and experiences with 
ES d PES j f i fl i li i WCS k i hi dES and PES projects for influencing policy, promoting WCS work in this area and 
supporting fundraising for Scapes

Other Ideas???


