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Innovative tools for 
generating payments for 

ecosystem services 
Davide Pettenella

1

ca
rr

ot
s

se
rm

on
s

st
ic

ks

Tools to activate the provision of Ecosystem Services
Passive: Command 
and Control Instruments

Taxes, constraints, permits, 
licenses, various obligations such 
as registers, licenses, ...

Active: Creation of new 
forms of remuneration

Tax relief: exemptions, deductions, 
deductions, ...

Capital or interest grants
Direct land acquisition 
ES payment schemes (PES and 
PES-like) 
Credits and related markets
SE Auctions
Development of standards, 
certifications, labels-brands
Env. Claims
Donations, sponsorships
Training, Technical Assistance, 
Communication, Information
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The values of
Ecosystem 
Services in 
forest 
ecosystems

Source: https://cinea.ec.europa.eu/programmes/life_en 
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ES value €/ha/year (2023)

Ecosystem Service

ES 
values 
€/ha/yr 
(2023) S.D.

NWFP Production 32 31.27

Timber production 120 107.36

Air quality 170 148.54

Biodiversity protection 360 247.98
Flood protection, 
erosion 486 408.87

Recreation & Tourism 505 1442.31

Carbon sequestration 1090 1895.75

Water flow control 1303 1173.7 With market

New MBI under 
development

Managed with 
command 

and control 
tools

Water flow
control

Carbon 
sequestartion

Recreation and 
tourism

Flood & erosion 
prevention

Biodiversity 
protection

Air quality

Wood production

NWFP production 
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A general trend:
from Command-and-Control (CAC)
to Market Based Instruments (MBI)

C&C Taxes, permits, limitations, … 
right/duty implementation 
“non to be done”

MBI Economic tools used to drive
human behavior 
“to be done” (on a voluntary basis)

Source: OECD 1994, Stavins 2001, Windle et al. 2005 
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Great attention to MBI, 
with special focus to PES
• 4th Ministerial Conference on the  Protection of 

Forests in Europe  (Vienna, Austria, 28–30 April 
2003) 

• UN Commission on Sustainable Development, 
13th Session on water, sanitation and human 
settlements (New York, 30 April 2004 and 11–22 
April 2005) 

• 9th Meeting of the conference of the contracting 
parties to the convention on wetlands (Kampala, 
Uganda, 8–15 November 2005) Resolution IX.3: 
Engagement of the Ramsar Convention on 
Wetlands in ongoing multilateral processes 
dealing with water
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Great attention to MBI, 
with special focus to PES

   New EU Forest Strategy for 2030
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Areas of action Private initiatives that have covered the area of action 
Sustainable finance GABV, FEBEA and INAISE networks’ activities; Basel 1 and 2

Sustainable products sold to final 
consumers

Ecolabels

Civil society initiatives related to MBI for the ES provision

7

Number of voluntary sustainability 
standards available on the market
(1940-2020)

Source: Marx e Fernandez de Cordoba, 2020  
VSS = Voluntary Sustainability Standards

1990-2010:
boom

1950-1990:
Exploratory phase

2010-2020:
consolidation
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www.ecolabelindex.com

Ecolabels 
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Areas of action Private initiatives that have covered the area of action 
Sustainable finance GABV, FEBEA and INAISE networks’ activities; Basel 1 and 2

Sustainable products sold to final 
consumers

Ecolabels

Sustainability reporting GRI, CDP, SASB, ISO 14001 EMS, SASCB, Carbon Trust 
Standard, Greenhouse Gas Protocol by the WRI and WBCSD,… 

Sustainable use of wood biomass Better Biomass, ISCC, SBP, … (see 
https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/voluntary-
schemes_en) 

Sustainable origin of the wood 
products and their CoC and criteria 
for SFM

CoC standards by FSC, PEFC, Naturaland, Plockhugget, …

Carbon credits generation National Schemes and private certification schemes and 
standards

Legal origin of 7 farm and forest  
products and their CoC

GFP, Rainforest Alliance, RTRS, RSB, RSPO, SAN, SBP + 
already mentioned forest related organizations

CDP: Carbon Disclosure Project, CoC: Chain of Custody, EMS: Environmental Management System, GCP: Global Coffee 
Platform, GRI: Global Reporting Initiative, ISCC: International Sustainability and Carbon Certification, RSB: Roundtable on 
Sustainable Biomaterials, RTRS: Round Table on Responsible Soy Association, RSPO: Roundtable on Sustainable Palm 
Oil, SAN: Sustainable Agriculture Network, SBP: Sustainable Biomass Program, SASB: Sustainability Accounting Standards 
Board, SASCB: Sustainability Accounting, Standards and Certification Board, WBCSD: World Business Council for 
Sustainable Development, WRI: World Research Institute. 

Civil society initiatives related to MBI for the ES provision
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Payments for Environmental Services (PES) 

Definition (Wunder, 2005):
“a voluntary (1) transaction where: 
§ a well-defined ecosystem service (2) (or a land-use likely 

to secure that service) 
§ is being bought by a (minimum one) ecosystem buyer (3)
§ from a (minimum one) ecosystem provider (4)
§ if and only if the ecosystem service 

provider secures ecosystem service 
provision” (5) (additionality)) (conditionality)”.

!
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Project 
developers/consultants

Forest or agriculture land 

    

Carbon Footprint 
Standards

Consultants

Registries/database

Project offset standards

Providers: economic actors able to
offer credits from their C offset
investments

Buyers: economic actors willing to
buy carbon credits from
offset investments

Offset Provider 
Quality Program

Certification bodies
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retailers/wholesailers/
brokers/aggregators
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Some barriers in the development of PES 
initiatives
Barrier category Challenges
Informational Lack of awareness among beneficiaries and providers
Technical Scientific uncertainty, Baselines, Leakage, ES valuation, 

Excludability and free riding, Shortage of skills and 
experience

Spatial Spatial variability of ES
Temporal Permanence, Time lags, Different time horizons
Financial Perceived risks, High start-up and Transaction costs
Institutional Perverse incentives, Complex policy environment
Legal Property rights and other issues
Equity Perceived unfairness
Cultural Aversion to paying for ES, lack of trust

Source: modified from DEFRA, 2011
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Legal problems: cost of provision and high 
baselines (and related problems of additionality 
definition)

• An alternative criteria: the value of the service à beneficiary’s WTP 
(normally higher than the cost of provision) 

• The prevailing approach by State actors à cost of provision (a 
robust framework adopted by EU Rural Development Program); high 
normative baselines is often a limitation

ES 
supply

Cost of provision

Normative 
baseline

ES 
supply

Cost of provision

Normative 
baseline

More room for 
compensations 
& stimulating 
ES suppliers
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Cultural problems: “financialization” and 
“commodification” of natural resources
A process whereby the natural functions and 
processes of forests, meadows, mountains and other 
natural areas become treated as a range of 
'ecosystem services’ including biodiversity, regulation 
and filtration of water, carbon storage and 
sequestration, the economic value of which can be 
calculated and expressed in monetary terms.

Financialization transforms both everyday 
perceptions and policy, and involves not only the 
framing and valuation of these natural spaces in 
economic terms via commodification, monetization, 
commercialisation, but also their integration into 
financial markets as a tradable asset (Kill, 2014)

15

Main actors involved in the C market
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https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe

Civil society initiatives: 
not always without 
problems and limitations
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October 16, 2023: A New Yorker article 
documents serious problems related to 
South Pole's activity in the Kariba project 
in Zimbabwe (REDD+ project on 750,000 
ha) 

The project generated approx. $100 
million in credits sold to Volkswagen, 
Delta Airlines, Ernst & Young, McKinsey, 
Gucci, Lidl and Greenchoice.

South Pole is the world's largest group in the brokerage of carbon credits 
in the voluntary market.

Verra, the certification body of the Kariba project, which has performed the 
vast majority of forest credit certifications globally, has suspended 
certification.

https://www.newyorker.com/magazine/2023/10/23/the-great-cash-for-carbon-hustle 
https://reddmonitor.substack.com/p/south-pole-and-the-kariba-redd-project
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Am example of PES-like: payment 
connected to hydropower generation in 
Italy
§ The first source of renewable energy in Italy (5.1% 

of total final consumption)
§ National frame law: no. 959 in1953
§ Payment is based on potential power of 

hydroelectric plants (>220 kW/h)
§ Beneficiaries: Municipalities, frequently organised in 

Consortia that have the catchment area or host the 
power plant (5.3 €/kWh)

§ Consortia: 69 BIMs; 1,684 Municipalities involved; 
252 dams; 518 power plants

   

19

• 10% flat rate shared equally among Municipalities
• 20% paid in relation to the territorial area of each 

Municipality
• 30% paid in relation to the population of each 

Municipality
• 40% paid in relation to the localisation of various 

infrastructures (dam, power plant, torrents, 
channels, …)

Criteria to distribute the payment among 
the Municipalities (Source: Decree Ministry of Public 
Works)
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Use of money raised by the PES 

§ Public works: infrastructures, social services, 
cultural events (recently: renewable energy 
generation and distribution) 

§ <5% administrative costs 

§ Local politicians are the decision makers (aim: to 
raise the voters’ consensus) 
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Public institutions define the 
frame rules (indicators, thresholds, 
procedures, institutional actors, M&V 
systems, …) for managing 
environmental services 
markets

An approach consistent 
with the principles of the

“Nudges economics”

Need for clear and shared rules

22
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Area of policy 
action

Private initiatives that have 
covered the areas of action 

The regulatory initiatives 
by the EU

Sustainable finance GABV, FEBEA and INAISE networks’ 
activities; Basel 1 and 2

Taxonomy

Sustainable products 
sold to final 
consumers

Ecolabels Green Claims Directive, Eco-design 
for Sustainable Products Regulation

Sustainability 
reporting

GRI, CDP, SASB, ISO 14001 EMS, 
SASCB, Carbon Trust Standard, 
Greenhouse Gas Protocol by the WRI 
and WBCSD,… 

CSRD (Corporate Sustainability Reporting 
Directive) and NFRD (Non-Financial Reporting 
Directive)

Sustainable use of 
wood biomass 

Better Biomass, ISCC, SBP, … (see 
https://energy.ec.europa.eu/topics/renewable-
energy/bioenergy/voluntary-schemes_en) 

REDII and REDIII 

Legal (sustainable) 
origin of the wood 
products and their 
CoC and criteria for 
SFM

CoC standards by FSC, PEFC, 
Naturaland, Plockhugget, …

EUTR – European Union Timber Regulation

Carbon credits 
generation

National Schemes and private 
certification schemes and standards

CRCF – Carbon Removal Certification 
Framework

Legal origin of 7 farm 
and forest products 
and their CoC

GFP, Rainforest Alliance, RTRS, RSB, 
RSPO, SAN, SBP + already mentioned 
forest related organizations

EUDR – European Union Deforestation and 
forest degradation Regulation
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An example: new credits markets in UK 
based on institutional rules

Source: https://finance.earth/wp-content/uploads/2023/08/Full-Nature-Markets-Principles-October-
2023.pdf
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«Biodiversity Metric 4.0» (Panks et al. 2022)

• For  each  habitat  patch  during  the  baseline  assessment:
– habitat  type and its area (ha), 
– distinctiveness (from  „very  low‟  to  „very  high‟), 
– strategic  significance (based  on its location  relative  to  

areas  identified  as  ecologically  valuable  in  local  nature 
strategies). 

– condition (from „very poor‟ to „very good‟, or N/A for 
urban and cropland areas)

• Use of some multipliers to increase the  number  of  
biodiversity units where  the  ecological  uncertainty  is  high,  
or if they  are being delivered further into the future 

• The biodiversity unit value for each habitat type is given by a 
simple multiple of these numerical scores.

https://publications.naturalengland.org.uk/publication/6049804846366720
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«Biodiversity Metric 4.0» (Panks et al. 2022)

https://publications.naturalengland.org.uk/publication/6049804846366720
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Criticism 
of the 
BNG
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Conventional economic 
incentives

PES, quasi-PES and other incentives

Innovative 
economic tools

Quasi-PES

PES

«Pure» PES, 2005

One or more key-PES criteria 
missing (e.g., public agro-
environmental schemes)

Market-Based Instruments (e.g.
Water Directive payments under 

the RDP, tradable permits, 
auctions,  ecolabelling 

&certification, …) 

Traditional tools 
(e.g. reforestation subsidies) 
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Conclusion

• Two problems of harmonization:
– systems of civil society initiatives with those promoted by the 

State(s)
– systems promoted by different public institutions (Regions, State, 

super-national institutions)
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National schemes for the carbon market, with related 
standards and control systems
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National schemes… (cont.)

Source: Domestic carbon standards in Europe 
https://www.i4ce.org/en/publication/domestic-carbon-standards-in-europe/
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Conclusion

• Are public institutions able to guarantee extra benefits with the 
new rules? And will they be able to effectively and efficiently 
carry out their new monitoring and control responsibilities 
avoiding unnecessary administrative costs?

• The new fields of action are particularly complex: the problem of 
defining metrics for benefits, also due to the presence of trade-
offs between co-benefits (e.g.: energy poverty-biodiversity)

• Two problems of harmonization:
– systems of civil society initiatives with those promoted by the 

State(s)
– systems promoted by different public institutions (Regions, State, 

super-national institutions)
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Let's avoid 
sterile 
contrasts
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https://www.iapbiocredits.org

A model example: 
International Advisory 
Panel on Biodiversity 
Credits
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