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Introduction

According to Wunder (2015), the market
for carbon credits generated by forestry in-
terventions and actions falls within the cat-
egory of Payments for Ecosystem Services
(PES), a voluntary transaction where a
well-defined ecosystem service (ES) is be-
ing “bought” by an ES buyer from an ES
provider if and only if the ES provider se-
cures ES provision (conditionality).

The forest carbon credit market is one of
the main tools for combating climate
change. In fact, forests contribute to cli-
mate change mitigation by absorbing
about 12% of annual carbon emissions glob-
ally (net sink: +1.1 + 0.8 Pg C year" - Pan et
al. 2011), and 13% in Europe (Nabuurs et al.
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The carbon market for the forestry sector is internationally recognized as a
policy tool to reduce greenhouse gas emissions, to support afforestation and to
improve forest management activities, which would not be economically vi-
able without the sale of carbon credits. The international market is regulated
by standards based on Guidelines for national greenhouse gas inventories, and
in many countries, domestic markets are emerging, managed by governments
whose credits can be used to meet national climate targets under the UNFCCC.
In Italy, the market is currently unregulated, despite the approval of a law to
establish a national registry for agriculture- and forest-based carbon credits.
An analysis of the voluntary carbon credit market for the Italian forestry sec-
tor from 2011 to 2024 revealed an active market, with credit transactions
priced in line with other European domestic markets. Although volumes are
lower, they have been growing in recent years and peaked in the period 2021-
2022. Monitoring by the Carbon Monitoring Unit highlighted critical issues and
verified the impact and future prospects of the market if it is regulated by the
introduction of National Guidelines and the National Registry of agriculture
and forestry carbon credits.
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2015). The carbon market may provide an
economic incentive to maintain or improve
forest sequestration capacity by rewarding
forest owners and other actors.

The core unit of this market is the “car-
bon credit”, which represents the removal
or reduction of emissions equivalent to
one ton of CO,, resulting from a carbon
mitigation project that includes additional
activities compared to the so-called base-
line or reference scenario (UNIDROIT
2024).

The voluntary carbon credit market for
the forestry sector is active internationally
following the emergence of the regulated
market established by the Kyoto Protocol,
with an increasing number of stakeholders
and implemented projects (Forest Trends
Ecosystem Marketplace 2024). Transac-
tions take place through direct bilateral
agreements between buyers (companies,
individuals, public and private entities, etc.)
and sellers (both public and private forest
owners or managers), or through interme-
diaries or brokers, formalised through con-
tracts in the voluntary market, where the
buyer provides financial compensation to
the credit producer for the increased car-
bon storage or avoided emissions and the
forgone profit resulting from the imple-
mentation of sustainable silvicultural prac-
tices beyond the baseline (Forest Trends
Ecosystem Marketplace 2020a, World Bank
2024).

Certified carbon credits, in accordance
with Regulation (EU) 2024/3012, will help
achieve the net greenhouse gas absorption
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target of 310 MtCO,eq set by Regulation
(EU) 2018/841 on land use, land use change
and forestry (LULUCF), with an absorption
target for Italy of -35.8 MtCO,eq.

The Paris Agreement (Dec. 1/CP:21 par.
136) recognizes the role of carbon markets
from economic, social, and environmental
perspectives. Moreover, these markets as-
sume great importance in the context of
the “Green New Deal” and “Farm to Fork”
strategy (Michaelowa et al. 2022).

During COP29, held in Baku in 2024, it was
agreed that the accreditation mechanism
for Article 6.4 of the Paris Agreement will
implement the new standard, Require-
ments for activities involving removals un-
der the Article 6.4 mechanism (V01.0), de-
veloped by the Paris Agreement Monitor-
ing Body, which contains requirements for
activities involving removals under the Arti-
cle 6.4 mechanism.

During COP30, in Belém in 2025, the Par-
ties took note of the Baku-to-Belém Road-
map to 1.3T, a framework built in collabora-
tion with the COP29 Presidency to scale cli-
mate finance flows to at least USD 1.3 tril-
lion annually by 2035.

The European Union has approved Regu-
lation (EU) 2024/3012, which establishes a
certification framework for quantifying,
monitoring, and verifying the Union’s car-
bon removals. This regulation is going to
regulate the process of certifying and con-
tribute to achieving the targets proposed
by the “Fit for 55” package (Erbach et al.
2021), presented by the European Commis-
sion on July 14, 2021, which envisages a re-
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Fig. 1- Interna-
tional voluntary
carbon market 200
related to the
sector Land Use,
Land-Use
Change and For-
estry: volume
and price (Proc-
ton et al. 2025).
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duction of net greenhouse gas emissions
of at least 55% by 2030 compared to 1990
levels and climate neutrality in 2050.

For carbon credits to be generated from
forestry activities, a certification issued by
an external body adds value by confirming
that the activity has been performed, the
actual amount of CO, absorbed, and con-
verting this into corresponding saleable
credits (Van Der Gaast et al. 2016).

According to a study conducted by Sylv-
era (2023), companies that buy credits re-
duce emissions twice as fast as those that
do not. This is because the main interna-
tional standards require buyers to first re-
duce emissions and then offset the remain-
ing emissions.

After a strong initial growth, further ex-
pansion of the voluntary carbon market
has been stymied for over a decade. The
outlook has changed only recently. Since
2018, the voluntary carbon market (VCM)
has seen increases in both market value
and volume (Forest Trends Ecosystem Mar-
ketplace 2020a, Forest Trends Ecosystem
Marketplace 2020b. Kreibich & Hermwille
2021). However, after two years of rapid
growth, transaction volume and market
value in the VCM declined in the period
2022-2024 (Forest Trends Ecosystem Mar-
ketplace 2023, 2024 - Fig. 1). For the
“Forestry and Land Use” category, transac-

2015

2020 2025

Year

tion volume in 2024 was 37 million tonnes
of CO,e (MtCO,e). Furthermore, for the
second consecutive year, prices declined
from their 2022 peak of $10.14/tCO.e. In
2024, credit prices remained at around $9/
tCO,e, nearly double the average credit
price in 2020, despite a slight 8% decline
from 2023 to 2024. Due to decreases in
both transaction volume and prices, the av-
erage value of the VCM decreased by 8%, to
$342.5 million in 2024 (Procton et al. 2025).

Domestic markets are voluntary, national-
scale markets, subject to rules set by gov-
ernments that act as market regulators.
Governmental bodies establish procedures
and appoint regulatory agencies to con-
duct audits and issue certifications.

The first global voluntary carbon credits
were traded in the Over The Counter (OTC)
market, i.e., an unregulated market where
transactions take place directly between
the parties involved, followed by the devel-
opment of other domestic markets world-
wide. In recent years, domestic markets
have emerged across Europe (Cevallos et
al. 2019, Chiti et al. 2024 - Tab. 1)

Despite these efforts and policy tools to
encourage and regulate carbon markets,
there remain persistent risks that inappro-
priate initiatives could negatively impact
the sector as a whole. A distorted use of
green marketing actions can lead to the

Tab. 1- Main domestic markets in Europe. Italy is not included in the table because the
market is not yet active (Cevallos et al. 2019, Chiti et al. 2024).

Country Market name maYr?(aertZZart Sector
United Kingdom  Woodland Carbon Code 2011 Forests Land use
Germany Wald-Klimastandard (WKS) 2023 Forests
Spain Registro de Huella de carbono 2014 Forests Land use
Switzerland Max.Moore 2015 Forests Land use
Netherlands Green Deal 2019 Forest Land use
Renewable energies
France Label Base Carbone 2019 Forests Land use
Renewable energy
Sweden, Finland, Puro.earth 2019 Agriculture Durable
and Belgium wood products
Denmark Klimaskovfunden (KSF) 2020 Forests Land use
220

risk of “greenwashing”, i.e., an unjustified
appropriation of environmental virtues by
organizations, aimed at creating a positive
image (Walker & Wan 2012). These regula-
tory and financial instruments were intro-
duced for the purpose of regulating carbon
removals, and avoiding greenwashing in re-
sponse to scientific articles questioning the
credibility of the market, such as those
published in the journal “Science” (West et
al. 2023) and in Daily press “The Guardian”
(Greenfield 2023) that strongly questioned
the environmental integrity of credits gen-
erated by Reducing Emissions from Defor-
estation and Forest Degradation projects
(REDD).

In both international and national mar-
kets, it is crucial to clarify market rules and
verify their effectiveness in combating cli-
mate change. For Italy, it is necessary to as-
sess the reliability of the credits sold on the
market and the mechanisms that made
them available for trading. It is also neces-
sary to define the role the market could
play as a policy tool to incentivize decar-
bonization and achieve the Paris Agree-
ment’s reduction targets.

One of the main challenges facing the na-
tional forestry sector is the limited area of
forest under continuous forest manage-
ment. Evidence of this lack of management
is found in the area subject to planning,
which constitutes only 16.5% of the national
forest area (Gasparini et al. 2022).

The costs of silvicultural activities often
exceed the revenues they generate. Rev-
enue from the sale of carbon credits can
help offset the costs of sustainable forest
management activities that cannot be cov-
ered by revenue or public subsidies.

Moreover, the market, which is currently
free of regulatory constraints, will be regu-
lated by national law that provides for the
activation of the “Public Registry of carbon
credits generated on a voluntary basis by
the national Agro-Forestry Sector,” pur-
suant to Law no. 21 of April 2023.

This law provided for the approval of two
other implementing decrees: the first was
approved by the Ministry of Agriculture,
Food Sovereignty and Forests (MASAF) on
15 October, in agreement with the Italian
Ministry of Environment and Energy Secu-
rity (MASE), and was published in the Offi-
cial Gazette (see Appendix 1in Supplemen-
tary material) on 18 November 2025, while
the second is currently being drafted by
MASAF.

Given that a voluntary market for forestry
carbon credits is already active in Italy, the
aim of this regulation is to establish a gov-
ernance tool to guide this market.

Despite the existence of descriptive anal-
ysis of the Italian voluntary carbon credit
market for the forestry sector, a lack of
systematic scientific evaluation remains,
which would investigate in an integrated
manner: (i) the dynamics of price and vol-
ume formation; (ii) the governance struc-
ture and certification mechanisms that reg-
ulate market access; (iii) the degree of reli-
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ability and transparency of transactions,
also in relation to recent criticism of the
credibility of forest credits at international
level.

This assessment is of fundamental impor-
tance because it would stimulate the eco-
nomic recovery of a national sector in
which the development costs of silvicul-
tural activities exceed the value of timber
and non-timber forest products without
public subsidies (Motta 2007).

The available literature focuses mainly on
descriptive aspects and on annual monitor-
ing, carried out since 2011 by the Carbon
Monitoring Unit (CMU), but does not pro-
vide a critical analysis of the performance
of the national market or an assessment of
the potential impacts of the introduction
of the public register of agroforestry cred-
its provided for by Italian legislation.

In light of this, this study aims to answer
the following research questions: (1) What
are the structural characteristics, develop-
ment dynamics, and methodological criti-
calities of the Italian voluntary forest car-
bon credit market? (2) What effects could
the introduction of the National Public
Registry have on the transparency, gover-
nance, and credibility of the market, and
how could the introduction of a national
standard have a positive impact on both
the economic and environmental aspects
of the Italian market?

By answering these questions, this study
aims to make an original scientific contribu-
tion to understanding how the voluntary
forest carbon credit market works in Italy
and to support the development of effec-
tive governance tools.

Materials and methods

Since 2011, the CMU has been conducting
annual monitoring of forestry projects re-
lated to the voluntary carbon credit mar-
ket, which enables transactions involving
credits generated by forestry activities
(CMU-CREA 2011). The CMU collects and
analyses data on forestry projects aimed at
conserving and improving ecosystem ser-
vices, with a particular focus on CO, ab-
sorption, involving Italian actors operating
both nationally and internationally.

The data collected annually by the CMU
has enabled the analysis and monitoring of
trends in the voluntary forestry carbon
credit market, with annual reports on mar-
ket trends published and available for
download on the CMU website (https://
www.nucleomonitoraggiocarbonio.it/it/).

Data collection is based on an online sur-
vey, distributed once a year between Feb-
ruary and April, supplemented by valida-
tion interviews and other document re-
quests. The survey consists of four sec-
tions: (i) respondent’s personal details and
role within the organization; (ii) project in-
formation (location, type of forestry opera-
tion, certification standards); (iii) informa-
tion on carbon credits (prices, volumes,
contract types); (iv) other ecosystem ser-
vices generated by the project. The survey
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consists mainly of closed questions, multi-
ple-choice questions, and open fields for
additional notes and comments.

The reference population consists of Ital-
ian actors (proponents, managers, brokers,
buyers) operating in the voluntary carbon
credit market for the forestry sector, both
in Italy and abroad. The total population
cannot be observed because in an unregu-
lated market, transactions occur through
bilateral agreements between the parties.
For this reason, multi-channel coverage
sampling was adopted. The surveys were
distributed in three ways: through the
CMU website, the CMU social media chan-
nels, and by email, with the aim of obtain-
ing a sample as representative as possible
of projects carried out in Italy and abroad
by Italian organizations. The invitation out-
lined the purpose of the study, the time
frame for completion, and the conditions
for data processing.

Only forestry projects carried out in Italy
or abroad that involved at least one Italian
actor and generated carbon sequestration
during the survey period were included in
the survey. All non-forestry projects, unre-
solvable duplicates, and incomplete or mis-
sing responses, even after interviews, were
excluded.

Responses were collected digitally and, in
cases where information was missing or in-
consistent, online interviews or document
exchanges were conducted. When multiple
reports were received for the same proj-
ect, priority was given to the source with
the most documentary evidence to avoid
duplication.

The questionnaires were distributed an-
nually from 2012 to 2024, yielding 187 valid
responses. Given that we are analyzing a
voluntary, unregulated market and that
questionnaire responses are voluntary, it is
not possible to determine the population
from which the sample is drawn. Conse-
quently, we cannot state that the sample is
representative of the population; rather,
we can only observe that it is as similar to
the population as possible, within these
constraints.

The data contain information on: (i) price
and transaction volumes; (ii) location of
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projects; (iii) type of forestry activities en-
visaged by the project; (iv) certifications
used in the project; (v) use of registers for
the cancellation of sold credits; (vi) addi-
tional ecosystem services generated and
monitored by the project.

The data collected enabled the study of
the characteristics of the national forestry
VCM and allowed for a comparison with in-
ternational and domestic markets to iden-
tify its strengths, weaknesses, and areas
for improvement.

Respondents provided informed consent
for the scientific use of the data; the pub-
lished information is aggregated and anon-
ymized.

The market’s voluntary nature and lack of
regulation, which make it fragmented and
unclear, imply potential self-selection bi-
ases and incomplete coverage. The ab-
sence of an official sampling frame limits
the ability to estimate the absolute re-
sponse rate.

To adjust for price distortions associated
with the length of the data observation pe-
riod, prices were deflated using an appro-
priate price deflator. In particular, the Har-
monized Index of Consumer Prices (HICP)
published by Eurostat was employed.

Results

CMU’s market monitoring confirms that
the VCM in Italy is unregulated, with vari-
ous public and private actors playing dis-
tinct roles: project developers, intermedi-
aries, sellers, and buyers.

The market’s criticality lies in the fact that
each of these actors uses different meth-
ods to generate, certify, and sell credits,
and sometimes even operates without cer-
tification and fails to register credits in the
consultable registers.

This market is characterized by significant
price and volume fluctuations and is far
from mature. The total volume of credits
purchased from 2011 to 2024 is 3.3 million
tonnes of CO,, with transactions peaking in
2021-2022, that indicates a significant mar-
ket growth (Fig. 2). The price trend analysis
was conducted for the period up to 2020,
given the peak in tonnes sold in 2021,
which may have affected price dynamics,
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from -2.10 to -0.04 (Fig. 3).

Source 3 df Ms Number of ohs = 98 In 2022, the average price reached €28
F(1, 96) " 4.27 per tonne of CO, (Maluccio et al. 2020,

Model | 1139.20884 1 1139.20884 Prob > F = 0.0415 2024). Over the 2023-2024 period, the mar-
Residual 25620.8331 96 266.883678 R-squared = 0.0426 ket recorded a contraction in traded vol-
Adj R-squared = 0.0326 umes alongside a modest decline in prices

Total 26760.0419 97 275.876721  Root MSE & 16.337 (Maluccio et al. 2025). This trend can be

plausibly attributed to a natural market
correction following the transaction peak

prezziH Coefficient Std. err. t P>|t] [95% conf. interval] observed in 2021-2022 (Maluccio et al.

2024). Overall, these developments are

anno | -1.071632 .5186868  -2.67 0.042  -2.101218 -.0420473 consistent with the prevailing dynamics of

_cons 2179.573  1045.748 2.08  0.040 103.78  4255.366 the international voluntary carbon market
(Fig. 1, Fig. 2).

Over the last 14 years, during which the
market has been monitored, buyers have
preferred to purchase carbon credits gen-
as well as the widespread effects of the negative price trend, with an estimated erated abroad, particularly in developing
COVID-19 pandemic on the prices of goods beta coefficient of -1.07. The effect is statis- countries. In the two-year period 2023-
and services in subsequent years. tically significant, with a p-value of 0.042, 2024, only 10% of the tonnes of CO,e traded

The results of the trend test indicate a and the 95% confidence intervals ranging came from projects on national territory,
and this percentage was even lower (5%) in
the previous two-year period. The average
price of credits generated in Italy between
2011 and 2024 was €29/tC0O,e, whereas the
average price of those generated abroad is
€9.3/tCO,e (Fig. 4).

Despite issues related to credit quality
and a lack of market regulation, more orga-
nizations in Italy are involved in generating
and selling carbon credits. The number of
projects carried out both in Italy and
abroad has also increased over the last two
years (Fig. 5).

The certifications used in the market,

from 2011 to 2024, can be classified into
three types: (1) First-party certification: cer-
tificates issued by the brokerage agency or
project developers based on internal first-
party standards (declaration of conform-
ity). (2) Second-party certification: certifi-
cates issued by external bodies based on
internal second-party standards (conform-
ity check). (3) Third-party certification: cer-
tification conducted by independent, ac-
credited third-party bodies based on third-
party standards (actual certification).
Variable - Partcipants - Projects Out of 108 projects analyzed, 66 (61%)
had an accredited third-party certification,
9 projects (8%) were certified by an exter-
nal body that verified the correct applica-
tion of a standard, and 33 projects (31%)
had a declaration of conformity (Fig. 6).

The relationship between prices and the
use of project certification was analyzed by
grouping Second-party and Third-party cer-
tifications together and comparing them
with First-party certifications. The latter
cannot be considered genuine certifica-
tions, as they merely represent self-decla-
rations of compliance with standards with-
out verification by an independent external
certification body. The correlation analysis
reveals a slightly negative association (r =
-0.3), suggesting that prices tend to be
lower for projects associated with certifica-
tion. However, this result should be inter-
preted with caution, as the observed rela-
Fig. 5 - Number of participants and projects implemented in the carbon credit market,  tionship does not imply causality and may

from 2011 to 2024 (Maluccio et al. 2025). be influenced by structural and geographi-
cal factors. All non-certified projects were

Fig. 3 - Trend test with confidence intervals for carbon credit prices over the years.
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implemented in Italy, where prices are rela-
tively higher, averaging €29/tCO2e, where-
as projects with third-party certification are
predominantly implemented in developing
countries, where credit prices are substan-
tially lower, averaging €9.3/tCO,e. There-
fore, the negative correlation is likely to re-
flect differences in project location and
market context rather than the direct ef-
fect of certification itself.

We calculated the average price of car-
bon credits by project type. The results in-
dicate that afforestation projects imple-
mented in Italy are associated with the
highest average prices (€40.9/tCO.e). Car-
bon credits generated by GFS and agro-
forestry projects, implemented both in
Italy and abroad, exhibit lower average
prices of €16.4/tCO,e and €14.5/tCO,e, re-
spectively. The lowest prices (7.9 €/tCO,e)
are observed for carbon credits from af-
forestation projects in developing coun-
tries.

These findings should be interpreted with
caution, as the observed price differences
may be influenced by contextual factors
such as project location, market maturity,
regulatory environments, and cost struc-
tures, rather than by project typology
alone. Consequently, the results highlight
associations rather than causal relation-
ships between project characteristics and
carbon credit prices.

Discussion

The analysis of data from the voluntary
carbon credit market in Italy from 2011 to
2024, reveals that forest carbon credit
transactions have fluctuated significantly in
price and volume (Fig. 2). These fluctua-
tions are mainly attributed to the market’s
immaturity, stemming from the absence of
clear rules and guidelines, which leads to
low transparency and quality in the carbon
credits being sold. Investing in the unregu-
lated market increases the risk of fraud or
unfair competition, discouraging continued
investment and transactions. A survey con-
ducted by Conservation International and
the We Mean Business Coalition, involving
more than 500 business executives from
North America and Europe, revealed that
fear of greenwashing was a notable barrier
for firms considering participation in volun-
tary carbon markets (Ranjan 2024).

Italian buyers tend to prefer purchasing
carbon credits generated in developing
countries, where credits are produced at
lower costs and are often accompanied by
third-party certification. These certified
credits can therefore be used by compa-
nies to obtain corporate sustainability cer-
tifications, which may help improve their
ESG ratings. In contrast, forestry carbon
credits generated in Italy have been less at-
tractive in the market so far due to the lack
of third-party certification. Moreover, they
come with higher prices due to elevated
production costs, such as carbon seques-
tration estimates, design costs, certifica-
tion costs, credit transaction costs, and

iForest 19: 219-225
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project monitoring costs.

The average selling price of forestry car-
bon credits generated in Italy is about
three times higher than the price of credits
generated abroad. However, due to high
production costs, the profit for sellers re-
mains very low. To make the market eco-
nomically sustainable, it will be necessary
to increase the selling price and reduce
production costs.

Higher prices are also recorded in the
markets of other European countries. If we
consider only the domestic markets in Eu-
rope, the average is around 33 €/tCO,e (Ce-
vallos et al. 2019), compared with an aver-
age price of forest credits in the voluntary
market of 9.27 $/tCO,e (Procton et al.
2025).

The average prices by project type reveal
that location affects prices; for example, in
the case of afforestation, there is a differ-
ence of €33/tCO,e between projects carried
out in Italy and those carried out in devel-
oping countries. This difference may be
due to the higher costs of forestry activi-
tiesin Italy.

The results presented above illustrates a
market in which the low use of certification
tools and registers could be influenced by
the entry into force of the National Guide-
lines (NGLs) and the activation of the Na-
tional Public Registry of Carbon Credits
(see Appendix 1 in Supplementary mate-
rial).

The establishment of the Registry will
make the national voluntary market more
transparent and credible. It is a tool to sup-
port voluntary actions, providing clear and
reliable references for businesses and in-
vestors. Carbon credits are generated by
projects certified by an external certifica-
tion body, traded at a market-determined
price, and cannot be resold to third parties
or abroad. However, regulations such as
the requirement to obtain third-party certi-
fication could prove burdensome, particu-
larly for small forest owners. For this rea-
son, the legislation also provides for group
certification to offset the high costs of cer-
tification. A voluntary carbon market that
aims to be effective in the fight against cli-
mate change must account for its potential
risks and challenges. The market with well-

Fig. 6 - Features
of certification
used, from 2011
t0 2024.

Category

a Internal guidelines
Second part certification
Third part certification

defined rules, with the presence of a public
body acting as guarantor and with certifica-
tion issued by an independent and accred-
ited third party, may be able to induce in-
vestors to finance projects carried out in
Italy or locally, rather than subsidize proj-
ects in developing countries, which in re-
cent years have also been criticized for
their lack of effectiveness in combating cli-
mate change.

Despite its potential, VCM has faced
growing criticism over concerns about
greenwashing and carbon scandals. Stud-
ies have highlighted that weak regulation,
lack of transparency, and fraudulent activi-
ties within VCM have led to declining trust,
financial losses, and reputational risks for
firms (Probst et al. 2024, International
Swaps and Derivatives Association 2024,
Sasaki 2025). The absence of uniform certi-
fication processes and inadequate monitor-
ing mechanisms further exacerbates these
issues, affecting both voluntary and com-
pliance-based carbon markets. In addition,
carbon scandals involving the overestima-
tion of emission reductions and the sale of
misleading or ineffective carbon credits
have further compromised the credibility
of these markets. The risk of market failure
remains high, necessitating stronger verifi-
cation standards, greater transparency,
and better-aligned financial incentives to
restore confidence in VCMs and enhance
their role in climate mitigation (Sasaki
2025).

In countries with active regulated domes-
tic markets, numerous projects have been
established to generate and sell very large
volumes of carbon credits. For example, in
the United Kingdom, the Woodland Carbon
Code (2024) has been active since 2011, and
as of 31 March 2024, 621 projects have been
validated, covering 34,000 hectares and se-
questering 11.3 million tonnes of carbon
dioxide over the entire lifetime of the proj-
ects. If we consider only Woodland Carbon
Code transactions in 2024, the volume of
credits sold amounts to approximately
278,000 tonnes of CO, from forestry proj-
ects at an average price of €26.9/tCO,e. In
the same year in Italy, 40,000 tonnes of
CO, were sold at an average price of €24.2/
tCO,e in a free market, without a national
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reference standard or a national registry.
The total value achieved by the two mar-
kets in 2024 is approximately €970.000 in
Italy and over £7.5 million in the UK (Wood-
land Carbon Code 2024).

Another issue highlighted by the monitor-
ing is the low use of registers in Italy. The
monitoring shows that 29% of projects gen-
erate credits registered in private, non-con-
sultable registers, 58% use public, search-
able registers, and only 13% use registers
created in accordance with international
standards.

Using non-consultable registries or not
using them is the main cause of “double
selling”, i.e., selling the same carbon unit
to different parties. Conversely, if the car-
bon credits sold are retired, they are no
longer saleable to other entities, thereby
increasing market transparency and relia-
bility for buyers.

Conclusions

Despite the current lack of regulation, the
voluntary carbon credit market represents
an important economic sector for individu-
als and companies who, while seeking to
offset their emissions, find an ethical com-
mitment and ample marketing opportuni-
ties.

The regulated market, in accordance with
the NGLs, will create the conditions neces-
sary to activate an economically sustain-
able voluntary market. NGLs require proj-
ect proponents to generate credits and
submit a forest management plan. There-
fore, this prerequisite could increase the
area of managed forests, providing addi-
tional income to forest owners and man-
agers. In turn, this would enhance carbon
storage, improve the provision of other
ecosystem services, and reduce the im-
pacts of climate change and extreme
weather events. All of this will have to take
into account the baseline, which repre-
sents the carbon sink that would have oc-
curred in the absence of the project activ-
ity, net of any negative externalities. This
baseline must also consider the geographi-
cal context, including local soil, climate,
and regulatory factors. However, in the
Italian context, the lack of harmonized,
high-quality data suitable for calculating
this standardized baseline represents a sig-
nificant challenge.

The regulated market will address critical
issues that have emerged in the previously
unregulated voluntary market, including:
(i) the lack of sustained investment from
credit buyers; (i) the limited use of third-
party certification and registers; (iii) the
risk of greenwashing and unfair competi-
tion in the market; (iv) the shift of funding
to projects in developing countries with
minimal environmental value.

If buyers of carbon credits domiciled in
Italy are willing to pay up to three times
the price for credits generated domesti-
cally compared with those originating from
developing countries - despite the fre-
quent absence of certification for Italian
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credits - it is anticipated that, within a reg-
ulated framework, both the pricing and
transaction volumes of domestically gener-
ated credits will experience a significant in-
crease.

The primary objective of this study was to
analyze market dynamics and explore po-
tential future developments. Nonetheless,
further research will be required to assess
the actual feasibility and operational effec-
tiveness of the proposed market frame-
work. In particular, a comprehensive eco-
nomic evaluation of forest ecosystem ser-
vices such as carbon sequestration, is es-
sential, given their substantial economic
potential in mitigating climate change (Rai-
han et al. 2019) and contributing to the
achievement of emission reduction targets
(Vass & Elofsson 2016). Moreover, such ser-
vices can provide valuable synergies for
policymakers, enabling the attainment of
policy goals at the lowest possible net eco-
nomic and social cost (Sampson & Sedjo
1997, Verma & Ghosh 2024). Future analy-
ses will therefore aim to assess the socio-
economic and environmental impacts of
market implementation by quantifying as-
sociated costs and benefits.

Accurate carbon price forecasts have be-
come essential for policymakers and in-
vestors involved in related initiatives
(Huang & Zhang 2024). It will be necessary
to predict potential increases or decreases
in credit prices by identifying key determi-
nants from both internal and external mar-
ket variables.

The European regulation on corporate
sustainability statements (REG 2024/3005)
and the Greenwashing Directive (2024/825)
will encourage companies to be more cau-
tious and compliant in their disclosure,
demonstrating their commitment to sus-
tainability and improving their ESG rating.
Offsetting through the purchase of carbon
credits helps improve the environmental
look and ESG rating of companies and in-
vestment funds. However, it is essential
that credits are certified by an external, ac-
credited certification body in accordance
with a standard recognized by the Euro-
pean Union, as stipulated in Regulation
(EU) 2024/3012.

NGLs stipulate that domestic private and
public investors wishing to acquire carbon
credits must first commit to an emissions-
reduction pathway before they can offset
residual emissions through carbon credits.
The NGLs are an essential governance tool
for regulation, ensuring credibility and
maximizing the effectiveness of Italy’s vol-
untary forest carbon market.

The aim of this article was to explore the
voluntary carbon credit market in the
forestry sector, to gain insights into market
dynamics and highlight potential critical is-
sues, including the possible introduction of
a regulatory instrument such as a national
registry. Our findings suggest that the
methodological approach adopted in this
study may not be sufficient to fully identify
the underlying drivers of price variation. In

particular, a more comprehensive analyti-
cal framework is required to account for
the simultaneous interaction of multiple
variables influencing carbon credit prices.
Similarly, regarding the assessment of the
potential impacts of introducing the reg-
istry, our results indicate that a dedicated
cost-benefit analysis would be more appro-
priate for adequately addressing this re-
search question.
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