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Outline

• The background: our development path
• Policy tools to provide ES
• An example: the EU Carbon Removal 

Certification (CRC) Regulation 
• A golden rule with 3 implementation criteria

The presentation can be downloaded from the web.  
Search with “pettenella”
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The overall objectives of the present 
strategies
Decarbonizing our society 
protecting, and possibly increasing, biodiversity

Kunming-Montreal
Global Biodiversity

FrameworkParis Agreement
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The New Green Deal: the EU-way towards 
the decarbonization-biodiversity 
objective

How?
Different perception of 

the economy 
(“circular bioeconomy”)
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• Bioeconomy (BE) à a 
sub-part of the nation’s total 
economy

Economy with a process of 
internal change

BE

A difference that is not outspoken nor 
defined (Staffas et al., 2013)

Current total economy
• Bio-economy (BE) as a 

radical change of our 
model of material 
consumptionà an economy 
where renewable resources 
instead of fossil ones and mineral 
constitute feedstocks for both 
energy, food, feed and materials 

BE
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Changing our life-style
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My impression
We are defining strategic documents, making 
statements, defining targets, that refer to the 
second vision:
2030: - 55% carbon emission (in 6 years and 3 
months!)
2050: 0 net carbon emission 

In reality, we are in a slow process of 
decarbonization, still consuming natural capital 
and reducing biodiversity (i.e. we are running 
along the first vision)
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Demand for land for biomass 
production on the rise (dependency)

Source: Cadillo-Benalcazar et al., 2020

The same applies for water, fertilizers, pesticides, habitat 
use, soil consumption, labor…

Imported (green) and domestic (blue and red boxes) land use for EU countries 
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Biodiversity loss

Source: Fritsche et al., 2020

More than 1/3 
of biomass 
inputs for the 
EU bioeconomy  
are sourced 
and imported 
from extra-UE
areas
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Associated risks: embodied deforestation 
(agriculture and forest commodities)

Source: Pendrill et al., 2019 
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Wood harvesting in the EU-27: no signs 
of significative changes (also considering 
recent extreme events)
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Launch of the New Green Deal
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Source: Material Economics
(2022). EU Biomass Use in a 
Net-Zero Economy.A course
correction for EU biomass

A growing gap 
between 
biomass 
consumption 
and 
production in 
the UE
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Decarbonization could before or later be 
reached, but at the expenses of the 
natural capital and biodiversity 
protection
• There is very significant growth in demand not only for 

provisioning services (i.e. products with market prices) 
but also for unpriced cultural and regulatory services. 

• In the case of unpriced services, suppliers are often not 
motivated to keep or increase the supply. 

• Even in cases where the supply of unpriced services is a 
spillover of market ones (e.g., the protection of 
biodiversity as a spillover of the semi-natural forest 
management), the services are provided at sub-optimal 
levels, i.e. much less than social demand.

24



9/26/23

8

A title for IUFRO WPs 4.05 & 9.05.03 
2031 Conference "Deal for Green? 
Why we have not been able to get the 2030 
decarbonization/biodiversity objectives"

And, in the case I will be wrong: 

2031 Conference "Deal for Green? 
How we have been able to get the 2030 
decarbonization/biodiversity objectives”
Padova, September 2031
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Certification (CRC) Regulation 
• A golden rule with 3 implementation criteria
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Soft 
tools
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Instruments for supporting the provision of 
non-priced Environmental Services

27

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) 
• Statement of the Ministerial Meeting on forests (Rome, Italy, 14 

March 2005) 
• 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 

• International Tropical Timber Agreement (Geneva, Switzerland, 
27 January 2006)
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Great attention to MBI, with special focus 
to PES

New EU Forest Strategy for 2030

30
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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)”.

!

31

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
Cultural Aversion to paying for ES, Lack of trust, Terminology
Equity Perceived unfairness

Source: modified from DEFRA, 2011
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Legal problems: cost of provision and 
high baselines

• 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)
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If PES (i.e., free market voluntary 
transactions) are not a solution, 
which alternative approaches? 

Public institutions define the 
frame rules (indicators, thresholds, 
procedures, institutional actors, M&V 
systems, …) for managing 
environmental (forest) 
resources

An approach consistent 
with the principles of the 

“Nudges economics”)
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Which role of the State? 
"The devil is in the details"…
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"The devil is in the details"…
Minimum criteria for sustainable finance in forestry
(first draft forest Taxonomy – not approved)

41

Which role of the State? 

"The devil is in the details"…

Source: EU Forest strategy 2003

Public institutions tends to forget all the initiatives 
already promoted by civil society in many field of ES 
provision, organized a zero costs for the public 
sector

42



9/26/23

15

Area of policy 
action

The regulatory initiatives 
by the EU

Private initiatives that have 
previously covered the area of EU’ 
policy action 

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

EUTR – European Union Timber 
Regulation

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

Sustainable finance Taxonomy GABV, FEBEA and INAISE networks’ 
activities

Sustainable use of wood 
biomass 

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

Legal origin of 7 rough 
natural products and 
their CoC

EUDR – European Union 
Deforestation and forest degradation 
Regulation

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

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

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

Carbon credits 
generation

CRC – Carbon Removal Certification 
Regulation

National Schemes and private certification 
schemes and standards

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. 
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Certification (CRC) Regulation 
• A golden rule with 3 implementation criteria
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VER 
Verified Emission 

Reduction

ERU-CER
Emission Reduction Unit 

Certified Emission Reduction 

Compliance
Mandatory

(institutional)

Voluntary
(OTC - Over the 

Counter)

Source: https://www.icroa.org/
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Standard Web site Logo
VCS-Verra https:/cosystem /verra.org/

The Gold 
Standard

https://www.goldstandard.org/

CCB www.climate-standard.org

Plan Vivo www.planvivo.org

Carbon Fix www.carbonfix.org

Social Carbon www.socialcarbon.org

Climate action 
reserve

www.climateactionreserve.org

Main standards in the voluntary carbon market

> 80% of the market
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5,900 companies reporting their Carbon commitments 
(2020), a figure rapidly increasing.

Almost 2,000 companies have adopted or are adopting 
an internal pricing systems of their Carbon emissions 
(median internal price: 25 US$/tCO2 eq)
Source: Putting a price on carbon. The state of internal carbon pricing by corporate globally - 
CDP Report 2021

à Demand for Carbon offset is potentially higher than 
supply 

The main driver: the commitments 
towards zero net C emissions of the 
companies 
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Forest credit generation also by forest 
companies

https://investor.weyerhaeuser.com/2023-09-20-Weyerhaeuser-Announces-Approval-of-First-Forest-Carbon-Project

Weyerhauser:
from 20.200 ha
à 30 000 mtCO2e

In the long run, from the 
same area, 475 000 
credits are expected.
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In this context, for a smooth development of 
the market, there is a need for common, 
transparent, rigorous, shared rules

• A task that several national and regional public 
bodies, in partnership with private individuals, have 
set themselves in recent years the development of 
voluntary national schemes

51

National schemes for carbon markets in the primary 
sector, 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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National schemes (cont.)
• 6 out of 10 of the European schemes concern the forestry 

sector
• Plantations are the most frequent investment
• Different definitions of additionality, but no support for the 

maintenance (or prevention of degradation processes) of the 
existing forests

• Still a long way from a common market!

Prices (2017
€/t CO2 eq )

Land-use projects in 
the int. voluntary

market (2017)

All projects in the int. 
voluntary market)

Land use projects 
in Europe

Average price 4.6 2.7 13
Range from 2 to 72 from 0.4 to 72 from 6 to 110

Fonte: Domestic carbon standards in Europe https://www.i4ce.org/wp-core/wp-
content/uploads/2020/02/0218-i4ce3153-DomecticCarbonStandards.pdf
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https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
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In this context, for a smooth development 
of the market there is a need for 
common, transparent, rigorous, shared 
rules.
• A task that several national and regional public 

bodies, in partnership with private individuals, 
have set themselves in recent years the 
development of voluntary national schemes

• These developments have made central 
coordination even more necessary: Carbon 
Removal Certification initiative (draft Regulation 
approved at the end of November 2022)
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Motivations

GHG projections for climate neutrality 1990 GHG emissions = 100
Source: EU 2030 Climate Target Plan

Drastically
reduce

emissions

Roughly
double 
carbon

removals

Climate 
neutrality

Source: slides on CRC by DGEnv

Hard to abate emissions
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The 3 sectors considered by the CRC
(former “Carbon Framing Initiative”)

Source: EC DGEnv

PERMANENT STORAGE CARBON FARMING CARBON STORAGE IN 
PRODUCTS

E.g. Bioenergy with Carbon 
Capture and Storage (BECCS), 
Direct Air Carbon Capture and 

Storage (DACCS)

E.g. Af-/re-forestation, improved 
forest management, 

agroforestry, soil carbon 
sequestration, peatland 

restoration 

E.g. Use of wood-based 
materials in construction, 

long-lasting Carbon Capture 
and Utilisation (CCU)

Bio-char included

An ambitious task: 3 interest groups with 
some contrasting aims put together in the 
same frame of rules 
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CRC contents
• Regulation will be operational in 2024 (before the election?)
• The EU standard and certification system will work like other 

schemes (third-party audits of accredited bodies) 
• Not a single binding system for the EU market (as in the case of 

organic products) but coexistence of different certification schemes 
in the voluntary market. The EU will strong support its adoption in 
line with other tools (Environmental Claims, Taxonomy, RDP 
measures, ...)

• Until 2030 no hypothesis of possibility of selling credits in the 
ETS market. Possible further development of a parallel market 
similar to the ETS reserved for landuse sector credits
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QU.A.L.ITY: standards setting criteria

Source: EC DGEnv

QUANTIFICATION ADDITIONALITY LONG-TERM STORAGE SUSTAINABILITY
Carbon removal activities are 

measured accurately and 
deliver unambiguous benefits 

for the climate

Carbon removal activities go 
beyond market practices and 

what is legally required 

Certificates clearly account 
for  the duration of carbon 
storage and distinguish 
permanent storage from 

temporary storage

Carbon removal activities do 
not harm the environment or 

even benefit other 
environmental objectives 

such as biodiversity

Risk management?
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• An expert group will elaborate the general criteria for the 
different certification schemes of the 3 sectors 

• The EC, with the support of the expert group ,will develop “will 
develop tailored certification methodologies”

• Public and private entities will propose their own 
certification schemes in accordance with the criteria

• The EC will approve them
• Member States will monitor the implementation of the 

Regulation

Some problems of indipendence for the 
Member States, which are responsible for 
national certification scheme and their 
monitoring

QU.A.L.ITY: standards setting criteria
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Source: EC DGEnv

QUANTIFICATION ADDITIONALITY LONG-TERM STORAGE SUSTAINABILITY
Carbon removal activities are 

measured accurately and 
deliver unambiguous benefits 

for the climate

Carbon removal activities go 
beyond market practices and 

what is legally required 

Certificates clearly account 
for  the duration of carbon 
storage and distinguish 
permanent storage from 

temporary storage

Carbon removal activities do 
not harm the environment or 

even benefit other 
environmental objectives 

such as biodiversity

Open question:
Early comers, i.e. operators who already have ongoing carbon 
removal practices that are above the average of the territory, will be 
allowed to sell credits (e.g. organic farmers). Risks of perverse 
incentives

QU.A.L.ITY: standards setting criteria
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Source: EEC DGEnv

QUANTIFICATION ADDITIONALITY LONG-TERM STORAGE SUSTAINABILITY
Carbon removal activities are 

measured accurately and 
deliver unambiguous benefits 

for the climate

Carbon removal activities go 
beyond market practices and 

what is legally required 

Certificates clearly account 
for  the duration of carbon 
storage and distinguish 
permanent storage from 

temporary storage

Carbon removal activities do 
not harm the environment or 

even benefit other 
environmental objectives 

such as biodiversity

Open question:
It will be a very differentiated internal market in terms of 
prices in relation to the duration of storage (centuries-old for 
CCS, a few years – how many at least?? – for agriculture).

QU.A.L.ITY: standards setting criteria
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Source: EC DGEnv

QUANTIFICATION ADDITIONALITY LONG-TERM STORAGE SUSTAINABILITY
Carbon removal activities are 

measured accurately and 
deliver unambiguous benefits 

for the climate

Carbon removal activities go 
beyond market practices and 

what is legally required 

Certificates clearly account 
for  the duration of carbon 
storage and distinguish 
permanent storage from 

temporary storage

Carbon removal activities do 
not harm the environment or 

even benefit other 
environmental objectives 

such as biodiversity

Open questions:
It will be a very differentiated internal market also in terms of co-
benefits (high for forests, peatlands and agriculture, almost zero for 
CCS). 
Integration with the ETS complex (impossible?)

QU.A.L.ITY: standards setting criteria
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• An example: the EU Carbon Removal 

Certification (CRC) Regulation 
• A golden rule with 3 implementation 

criteria
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• The market and the voluntary instruments (MBI) 
whenever possible,

• The regulative instruments only when absolutely 
needed

A golden rule

But which operational criteria for defining the 
limits and functions of public authorities, the 
interaction between State and civil society?
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Interaction à Subsidiarity

3 aspects of the subsidiarity principle:

Vertical s.    Horizontal s.     Circular s.

Public 
org.

Public 
org.

Public 
org.

Private 
org.

Public 
org.

Public 
org.

Private 
org.

Private 
org.
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Policy matters should be handled by 
the smallest, lowest or least 
centralized competent authority 
à a central authority should perform 
only those tasks which cannot be 
performed effectively at a more local 
level.

Vertical subsidiarity (Art.5(3) EU Treaty)

Public 
org.

Public 
org.

?

*
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It addresses the specific question of choices at the 
same level: whether the allocation and exercise of 
competences by public institutions or by the social 
partners is preferable, granting the preference to 
individuals and private organizations and 
legitimizing their actions when directed towards 
accomplishing the same ends with higher efficiency or 
effectiveness

Horizontal subsidiarity

Private 
org.

?
Public 

org.

*
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Circular subsidiarity

Circular s.: the idea that action for public goods is the 
responsibility not only of public bodies, but is based 
on the mutual recognition of responsibilities, skills 
and operational capabilities between the various 
subjects, public and private

Public 
org.

Public 
org.

Private 
org.

Private 
org.

à Actions not only promoted through the 
contribution of civil society, but together 
with it = sharing of policies and related 
processes of co-programming, co-
creation and co-management (PPP 
public-private partnership)
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“What has been will be again, 
what has been done will be done again; 
there is nothing new under the sun”

 (Ecclesiastes 1:9)

• Pure PES are not able to activate all the non-priced ES 
needed by society

• We need regulative public interventions, but we run some 
risks when they are not limited to soft tools like monitoring, 
valuation, and information actions: non adequate thresholds, 
bureaucratic controls that are increasing the transaction costs, 
displacement of civil society’s initiative,  dissatisfaction by 
operators, …

• This is the ongoing risks that we are facing in this moment of 
active role of European public institutions 

• This new role of public institutions seems to re-creating in a 
different version the traditional role of a strong State that 
regulates and manages the market, reducing the role and 
responsibility of civil society.

Take home message
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