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In order to meet its Kyoto Protocol commitment targets, the Italian Govern-
ment has made relevant investments in forest projects in developing countries
through the Clean Development Mechanism. This paper investigates the Italian
participated afforestation/reforestation (A/R) projects under the Clean Devel-
opment Mechanism of the Kyoto Protocol, by considering the countries hosting
forestry projects, the project areas, the estimated emission reductions, the
use of tree species (native/non-native), the issuance of Carbon credits, and
the projects’ contribution to sustainable development and technology transfer
in general, as stated by the “Project Design Document” of each project. This
study utilizes the “Project Design Documents” and “Monitoring Reports” of
the registered projects in the United Nations Convention on Climate Change
database and data from the BioCarbon Fund database. Results show that, in
terms of number of projects, the A/R sector is a prominent component of the
Italian CDM portfolio. The financing of the 16 projects by the Italian govern-
ment, with a total of about 65 k ha planted and an estimated emission reduc-
tions of about 556 k tCO2 eq per year, are based on criteria that differ substan-
tially from the ongoing policy adopted for domestic forest interventions.
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Introduction
To  fulfill  their  commitments  to  limit

greenhouse gas emissions under the Kyoto
Protocol  (KP)  to the United Nations  Con-
vention on Climate Change (UNFCCC), ac-
cording to article 3, paragraph 3, and arti-
cle  3,  paragraph 4 of  the Kyoto  Protocol
(UNFCCC  2005b),  industrialized  countries
listed  in  the  KP’s  Annex  I  can  use  land-
based  activities,  such  as  reducing  defor-
estation,  establishing  new  forests  (affor-
estation and reforestation) and other vege-
tation  types,  and  managing  agricultural
and forest lands to maximize their function
as  a  “carbon  sink”  (Schlamadinger  et  al.
2007).

During  the  first  KP  commitment  period
(2008-2012)  the  Italian  Government  gave
land-use,  land-use  change,  and  forestry
(LULUCF)  activities  a  prominent  role.  Ac-
cording to the data  and information pro-

vided by the EEA (2014), Italy accounts for
the  largest  amounts  of  credits  to  be  ac-
counted from LULUCF activities within the
15 European Union member countries (EU-
15). This amounted to 75.3 gigagrams (Gg)
of  carbon  dioxide  equivalent  (CO2eq),
which is about 26% of the aggregated LU-
LUCF net removals of credits accounted by
EU-15 (293mGg CO2eq – EEA 2014).

In  addition  to  activities  within  Italy,  in
order to meet its KP commitment targets,
the Italian Government has also invested in
forest  projects  in  developing  countries
through  the  Clean  Development  Mecha-
nism  (CDM),  one  of  the  three  market-
based policy tools of the KP. This flexible
mechanism allows public and private enti-
ties from Annex I Parties to finance green-
house  gas  reduction  activities,  including
forest  activities  (UNFCCC  2005a),  in  non-
Annex  I  developing  countries.  In  return,

Annex I Parties obtain certified emission re-
ductions (CERs) that are countable against
emissions targets.

The CDM is also the main source of fund-
ing  for  the  UNFCCC  Adaptation  Fund,
which  according  to  UNFCCC  (2001) fi-
nances  adaptation  projects  in  developing
country that are particularly vulnerable to
the adverse effects of climate change. The
Adaptation Fund is financed by a 2% levy on
CERs issued by the CDM.

The  CDM  has  been  implemented  using
hundreds of different methodologies (UN-
FCCC 2013a), with more than 7600 emission
reduction  projects  registered  in  over  90
countries,  with  about  1.6  billion  CERs  is-
sued (UNFCCC 2011).

During the KP’s first commitment period
(UNFCCC 2005b), and so far also for the se-
cond commitment period (UNFCCC 2012a),
afforestation and reforestation (A/R)  pro-
jects were the only forest investment types
allowed in  CDM,  excluding activities  such
as  Reducing  Emission  from  Deforestation
and  Forest  Degradation  (REDD)  and  Im-
proved Forest Management (IFM).

Despite the success of the CDM, globally
the  number  of  registered  forestry-based
projects  under  this  mechanism  has  been
limited.  According  to  the  UNFCCC  (2011),
only 55 A/R projects were registered. In the
opinion of many stakeholders, one of the
main reasons for the failure of A/R in the
CDM has been the complexity of preparing
these  projects  (UNFCCC  2013b).  This  in-
cludes financial, administrative, and gover-
nance issues, such as the mechanism’s bu-
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reaucracy,  the  temporary  nature  of  for-
estry-based credits, and the length of time
an A/R CDM project takes to gain revenue.
As  a  result  A/R  CDM  project  have  high
transaction costs (Jindal  et al.  2008,  Tho-
mas et al. 2010) and constraints associated
with  knowledge  and  skills,  such  as  the
complexity  of  early  methodologies  and
other  social  factors  (Thomas  et  al.  2010,
World Bank 2011).

Other  reasons  include  the  restriction of
forestry projects to only A/R activities, and
their exclusion from the EU Emissions Trad-
ing  Scheme,  both  of  which  made CDM a
niche topic (Arens 2013).

In  addition  to  the  emission  reduction
objective,  the  other  complementary  goal
of  CDM  is  to  contribute  to  sustainable
development in the host countries. There is
still  no  universally  accepted  definition  to
determine whether a CDM project will con-
tribute  to  sustainable  development  (Cho-
mitz  2000,  Jung  2005,  UNFCCC  2012b).
Given  this  lack  of  an  agreed  operational
definition on how to assess the CDM con-
tribution  to  sustainable  development,  ac-
cording to  UNFCCC (2012b), two types of
assesment  are  possible  on  a  project-by-
project basis: (1) “how” a CDM project con-
tributes  to  sustainable  development;  and
(2) “how much” a CDM project contributes
to sustainable development (Olsen & Fen-
hann 2008, UNFCCC 2012b).

For the first type of assessment, a list of
sustainable  development indicators  to  be
matched to evaluate the nature of the pro-
ject contribution is required. The results of
such  assessment  performed  by  UNFCCC
(2012b) showed that  almost  all  CDM pro-
jects claim a number of sustainable devel-
opment benefits in the Project Design Doc-
uments  (PDDs),  but  the  sort  of  benefits
changes according to project type. For the
A/R  sector,  the  most  common  claim  is
“stimulation of the local economy through

employment creation and poverty  allevia-
tion”,  followed  by  “reduction  of  pollu-
tion”, and also “engagement of local popu-
lation” (UNFCCC 2012b).

A  potential  co-benefit  of  CDM  is  the
transfer  of  technology  and  know-how  to
the host countries (UNFCCC 2010). The In-
tergovernmental Panel on Climate Change
(IPCC)  defines  technology  transfer  “as  a
broad set of processes covering the flows
of  know-how,  experience  and  equipment
for  mitigating  and  adapting  to  climate
change  amongst  different  stakeholders
such as governments,  private sector enti-
ties, financial institutions, non-governmen-
tal  organizations  and  research/education
institutions” (UNFCCC 2010).

The CDM does not have an explicit tech-
nology  transfer  mandate,  but  it  can  con-
tribute to technology transfer by financing
emission  reduction  projects  that  utilize
technology  not  currently  available  in  the
host  countries.  Project  participants  are
requested  to  include  in  the  PDDs  the
description of how technology and know-
how is transferred to the host Party (UN-
FCCC  2006),  therefore  reflecting  the  im-
plicit  definitions  of  technology  transfer
made by the project participants (UNFCCC
2010). Technology transfer is a very hetero-
geneous concept across project types and
usually  involves  both  knowledge  and
equipment  (Seres  et  al.  2009).  According
to the UNFCCC (2010), A/R projects are less
likely  than average to  involve  technology
transfer, as compared to bioenergy, ener-
gy,  cement,  fugitive  gas,  and  hydro  pro-
jects.

For assessing “how much” a CDM project
contributes  to  sustainable  development,
“a number of indicators, a quantitative or
qualitative measure for each indicator, and
weights that allow the scores for the differ-
ent  indicators  to  be  aggregated  into  an
overall measure of the extent of the contri-

bution  to  sustainable  development”  is
needed (UNFCCC 2012b). Only a few stud-
ies  have  attempted  such  an  assessment,
and they concluded that despite the num-
ber of claims in the PDDs, the contribution
of the CDM to sustainable development in
the host countries has been limited (Sutter
& Parreño 2007,  Olsen 2007,  Gupta et  al.
2008, Bakker et al. 2011). In particular,  Sut-
ter & Parreño (2007) assessed the first 16
registered  CDM  projects  (which  includes
every  type  of  CDM),  finding  that  a  large
part  of  the projects likely led to real  and
measurable emission reductions, while less
than  1%  were  likely  to  contribute  signifi-
cantly  to  sustainable  development  in  the
host country, and none were fulfilling the
two objectives simultaneously.

The  responsible  party  in Italy  for  the  fi-
nancing of CDM projects is the Ministry for
the  Environment,  Land,  and  Sea.  In  2003
the  Ministry  entered  into  an  agreement
with the World Bank to create the “Italian
Carbon  Fund”  which  is  intended  to  pur-
chase greenhouse gas emission reductions
from projects in developing countries and
countries with economies in transition that
may be  recognized under  KP’s  CDM.  The
Fund is a public-private partnership admin-
istered  by  the  World  Bank.  The  forestry
sector does not enter in the scope of the
Italian Carbon Fund (World Bank 2003), but
is  part  of  another  carbon  fund  to  which
Italy  contributes,  know  as  the  BioCarbon
Fund (BioCF). The BioCarbon Fund, admin-
istered by  the  World  Bank is  a  public-pri-
vate sector  initiative  mobilizing  financing,
and  it  was  the  first  carbon  fund  in  the
world  to  focus  on  land  use  (World  Bank
2015). On behalf of its investors, the BioCF
purchases  carbon  emission  reductions
from  projects  in  developing  countries
through the so called Emission Reductions
Purchase  Agreements  (ERPAs).  The  emis-
sion  reductions  are  subsequently  trans-
ferred by BioCF to the participants pro rata
their  financial  participation  in  the  Fund
(World Bank 2011). The BioCF investors can
choose to use these reductions within the
Kyoto  Protocol  or  for  other  greenhouse
gas  emission  reduction  regimes  (World
Bank 2015). The payment benefits the pro-
ject stakeholders (that is, contractual part-
ners:  governments,  private  companies,
NGOs,  research institutions,  local  commu-
nities, and landowners) as per benefit-shar-
ing arrangements agreed with each individ-
ual project (World Bank 2015). The mecha-
nism works as illustrated in Fig. 1.

BioCF is divided in two tranches: Tranche
one started operations in May 2004, with a
capital  of  US$  53.8  million;  Tranche  two
started in March 2007 with a capital of US$
29.5 million (World Bank 2015). Within each
Tranche there are two windows:  the first
focuses on CDM eligible projects, while the
second on non-CDM projects.  The partici-
pants  to  BioCF  window  one typically  use
their  purchase  for  meeting Kyoto targets
(World Bank 2011).

Participants to the BioCF (both public and
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Fig. 1 - The BioCarbon Fund mechanism for financing A/R CDM projects.
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private  sector)  are  required  to  commit  a
minimum of US$ 2.5 million into the Fund
(World  Bank  2007).  According  to  World
Bank (2015), the BioCF Fund invested about
US$  90  million  in  25  projects  that  have
restored 150 k hectares of degraded lands
and  reduced  deforestation  in  over  350  k
hectares  of  land.  Some 80% of  the BioCF
funding has been utilized for A/R projects
under the CDM, and thus far BioCF is the
main funding source for A/R CDM activities.

Each  CDM  project  may  not  be  entirely
financed by the BioCF, but also by external
public  and  private  entities,  as  well  as  by
other WB Carbon funds, in variable propor-
tions.  For  each  CDM  project,  the  entire
amount  of  the  emission  reduction  is  not
purchased by the BioCF.

The purpose of this study is to provide an
overview of  the Italian participated affor-
estation  and  reforestation  CDM  projects.
Questions  which  are  addressed  by  this
overview  include:  where  are  the  projects
located?  How  large  they  are?  Is  the  af-
forestation and reforestation a prominent
component  of  the  Italian  CDM  portfolio?
How many tons of CO2eq do the projects
fix  and  how  many  CERs  do  they  issue?

Which tree species are used, and are they
native or non-native to the host countries?

We also look at the financing with respect
to  Italian  investments,  management,  and
at  benefit  sharing,  in  terms  of  emission
reductions received back by Italy.

We  also  aim  at  understanding  whether
other  benefits  were  claimed  to  be  deliv-
ered,  in  terms of  “how” the projects  are
likely to contribute to sustainable develop-
ment  and  technology  transfer.  However,
given that the nature of the methodology
is qualitative, there is no basis to estimate
a concrete quantitative value of how much
the  projects  contributes  to  sustainable
development.

Methodology
This study utilizes the UNFCCC database

(UNFCCC 2011),  and data from the official
Project  Design  Documents  (PDDs,  where
project  activities  are described in  detail  –
UNFCCC  2005a),  and  Monitoring  Reports
(MRs). Only registered projects were con-
sidered in this study. For the carbon financ-
ing, the BioCF database was utilized (World
Bank  2015),  together  with  official  BioCF
and Italian Government documents.

To assess how the projects contribute to
sustainable  development  objectives,  the
approach of UNFCCC (2012b) was followed.
A text analysis of the PDDs was made, cat-
egorizing the statements using a set of 10
indicators used by  UNFCCC (2012b), which
was built using inputs, among the others,
from  Alexeew  et  al.  (2010),  Olsen & Fen-
hann (2008),  Sutter & Parreño (2007). The
indicators  cover  the  economic,  environ-
mental,  and  social  development  dimen-
sions of  sustainable development (Tab.  1)
and they are based on information in the
PDDs,  which reflects the expected contri-
butions at the time the project is being vali-
dated.

The indicator “development and diffusion
of  technology”,  was  analyzed  separately.
According  to  the  approach  used  by  the
UNFCCC  (2010),  projects  that  expect  to
involve technology transfer were classified
according to the characteristic of the tech-
nology transferred:  “no transfer”,  “trans-
fer of equipment only”, “transfer of knowl-
edge  through  training”,  and  “transfer  of
both knowledge and equipment”.

iForest (early view): e1-e9 e3

Tab. 1 - Sustainable dimensions and indicators for CDM projects (source: UNFCCC 2012b).

Dimension Indicator Description
Economic Stimulation of the local 

economy including job 
creation and poverty 
alleviation

Economic improvements for the population through: direct or indirect job creation or 
retention of jobs, during the operation and construction phases; domestic or community 
cost savings; poverty reduction; financial benefits of the project for the national economy 
of the host country; enhancement of local investment and tourism; improvement of trade 
balance for the country; reinvestment of clean development mechanism proceeds into the 
community; creation of tax revenue for the community

Development and diffusion
of technology

Development, use, improvement and/or diffusion of a new local or international 
technology, international technology transfer or development of an in-house innovative 
technology

Improvement to 
infrastructure

Creation of infrastructure (e.g., roads and bridges) and improved service availability (e.g., 
health centres and water availability)

Environment Reduction of pollution Reducing gaseous emissions other than greenhouse gases, effluents, and odour and 
environmental and noise pollution; and enhancing indoor air quality

Promotion of reliable 
and renewable energy

Supplying more or making less use of energy; stabilizing energy for the promotion of local 
enterprises; diversifying the sources of electricity generation
Converting or adding to the country’s energy capacity that is generated from renewable 
sources; reducing dependence on fossil fuels; helping to stimulate the growth of the 
renewable power industries

Preservation of natural 
resources

Promoting comprehensive utilization of the local natural resources (i.e., utilizing discarded 
biomass for energy rather than leaving it to decay, utilizing water and solar resources); 
promoting efficiency (e.g., compact fluorescent lamps rather than incandescent lamps); 
recycling; creating positive by-products; improvement and/or protection of natural 
resources, including the security of non-renewable resources such as fossil fuels, or of 
renewable resources such as: soil and soil fertility; biodiversity (e.g., genetic diversity, 
species, alteration or preservation of habitats existing within the project’s impact 
boundaries and depletion level of renewable stocks like water, forests and fisheries); water,
availability of water and water quality

Social Improvement of health 
and safety

Improvements to health, safety and welfare of local people through a reduction in exposure
to factors impacting health and safety, and/or changes that improve their lifestyles, 
especially for the poorest and most vulnerable members of society; improved human rights

Engagement of local 
population

Community or local/regional involvement in decision-making; respect and consideration of 
the rights of local/indigenous people; promotion of social harmony; education and 
awareness of local environmental issues; professional training of unskilled workers; 
reduction of urban migration

Promotion of education Improved accessibility of educational resources (reducing time and energy spent by 
children in collecting firewood for cooking, having access to electricity to study at night, 
and supplementing other educational opportunities); donating resources for local education

Empowerment of women, 
care of children and the frail

Provision of and improvements in access to education and training for young people and 
women; enhancement of the position of women and children in society
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Results and discussion
Italy participates in 16 A/R CDM projects,

about one third of all the A/R CDM projects
carried  out  globally.  Projects  are  devel-
oped, in variable partnerships, with other
countries: Canada, France, Ireland, Luxem-
bourg, Japan, Netherlands, Norway, Spain,
Switzerland and United Kingdom. Tab. S1 in
Supplementary  material  briefly  describes
the Italian participated projects.

Afforestation  and  reforestation  projects
play  a  prominent  role  in  the  Italian  CDM

portfolio, being the sector with the second
highest  number  of  projects  after  energy
industries. The share of A/R projects on the
total  of  CDM  projects  is  relatively  high
(12.5%) when compared with the global sce-
nario (Fig. 2).

The projects with Italian participation are
located in 10 countries. The first Italian par-
ticipation began in late 2006 with the pro-
ject “Facilitating Reforestation for Guangxi
Watershed  Management  in  Pearl  River
Basin”  in  China,  the  first  registered  A/R

CDM project in the world.  In 2011 a large
number of projects were registered by Italy
(nine  in  total),  which  is  in  line  with  the
international trend (18 news projects glob-
ally – UNFCCC 2011), as many projects were
pursuing registration ahead of the end of
the KP’s first commitment period (Peters-
Stanley et al. 2012).

According to the PDDs, the total planted
surface was 64,777 ha, which is more than
the total of newly planted forests in Italy
under  the  EU  Rural  Development  Pro-
gramme for  the  period  of  2007-2013,  i.e.,
30,000 ha up to 2011 (Cesaro et al.  2013),
which  is  the  most  recent  data  available.
More  than  70%  of  the  total  surface  was
included in 3 projects, located in Brazil and
in the Republic of Moldova (Fig. 3).

From an assessment of eleven MRs, a ge-
neral decrease in the planted areas in rela-
tion to the planned ones was found (Fig.
4).  In particular,  the monitoring report of
the project “AES Tietê Afforestation/Refor-
estation Project in the State of São Paulo”
highlights a significant planted area reduc-
tion,  equivalent  to  more than 85% of  the
planned surface. Most of the area was still
not planted at the MR’s editing time, but
the auditor considered this a minor restric-
tion,  and  he  did  not  ask  for  corrective
actions.  Excluding  this  Brazilian  case,  the
others projects show an average reduction
in surface area of 11.6%.

The MRs also show that in many projects
with Italian participation other parameters
have been changed from the PDDs redac-
tion, such as changes in species composi-
tion, stocking density, timing and selection
of  silvicultural  operations,  project  bound-
aries,  parameters,  equations,  or  methods
used in  tree  biomass  estimation etc.  This
reveals  a  degree  of  variability  in  the  A/R
CDM  projects.  World  Bank  (2011) states
that  because  of  their  dynamic  nature,  in
general  A/R  projects  are  likely  to  deviate
from the PDD at implementation. This can
happen  in  projects  that  involve  several
farmers who may neglect the agreed land-
use contract in favor of other alternatives.
Other  causes  can  also  lead  to  deviation
from the PDD and to the difficulty of imple-
menting the MR, such as the lack of capac-
ity  of  local  stakeholders  for  dealing  with
forest inventories and forest emission esti-
mations (World Bank 2011).

Each project, depending to its objectives,
utilized  different  tree  species  in  varying
proportions.  In  the  PDDs  the  species  are
listed and the project developers report if
they are native or non-native to the host
country.  Tab.  S1 in  the  Supplementary
material  reports the specific  species used
in each project.

According to the PDDs, about 55% of new
forests were planted with non-native spe-
cies.  The  non-native  species  mainly  used
are Eucaliptus spp., Pinus nigra, Pinus carib-
aea var. hondurensis, Robinia pseudoacacia,
Gleditschia  triachantos,  Sophora  japonica,
and Elaeagnus  angustifolia.  Five  projects
use exclusively non-native trees (Fig. 5).

e4 iForest (early view): e1-e9

Fig. 2 - Propor-
tion (%) at the

Italian and global
level of regis-

tered CDM proj-
ects, by scope.

Afforestation
and reforesta-

tion scope is
highlighted.

Fig. 3 - Distribu-
tion (%) of Italian

participated
CDM forest proj-
ect surfaces, by
host countries.

Fig. 4 - Italian par-
ticipated CDM for-

est planted sur-
faces, according to
PDD and MR state-

ments.
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Some of  the PDDs report  that  the non-
native  species  used  are  naturalized  or
widely adapted in the country, such as in
Moldova:  “The  long-term  experience  of
forest management in Moldova has shown
that  Robinia is  widely  adapted  to  poor
sites,  on  which  other  species  cannot  be
established through cost effective means”;
or  in  Ethiopia:  “The  naturalized  species
such  as  Grevillea  robusta and  Eucalyptus
globulus are  also  considered  for  planting
[…]”.

However, there is no common definition
among  CDM  projects  of  what  “natural-
ized” means for  project  developer.  If  the
definition  of  Richardson  et  al.  (2000) is
used: “Alien plants that reproduce consis-
tently (cf.  casual alien plants) and sustain
populations over many life cycles without
direct intervention by humans (or in spite
of human intervention); they often recruit
offspring  freely,  usually  close  to  adult
plants, and do not necessarily invade natu-
ral,  semi  natural  or  human-made  ecosys-
tems”,  this  can  involve  either  positive  or
negative effects on the local  ecosystems,
and therefore it should be further specified
by CDM project developers.

Project  developers  justified  the  use  of
non-native  species  using  several  argu-
ments, with the primary justification being
the  fast  growing  characteristics  of  the
selected non-native species, which results
in high productivity and fast generation of
CERs. Also relevant for their selection were
other beneficial market characteristics, the
preferences  of  the  local  communities,  as
well as the mitigation of risks. To illustrate,
the  following  statements  are  examples
taken from the PDDs; India project: “Dur-
ing  the  PRA  process,  the  scoring  assess-
ment  on  tree  species  also  indicated  that
local farmers/communities prefer tree spe-
cies that grow fast and have good market,
such  as  Eucalyptus spp.,  Casuarina […]”;
China project: “Eucalyptus was chosen for
the  project  area  at  the  request  of  local
communities who prefer it due to the fact

that it can generate a significant amount of
CERs  in  the  early  stage  of  the  crediting
period,  compared  to  other  species  that
grow  relatively  slow  in  the  first  several
years”;  Brazil1  project:  “The  choice  of
species  is  aimed at  achieving the  highest
productivity  of  sustainable  biomass  in
order  to  accomplish  self-sufficiency  of
charcoal consumption […] demanding the
smaller land possible. Therefore, mainly Eu-
calyptus  urograndis hybrid  cloned sprouts
are  used  […]”.  Uganda  project:  “In  gen-
eral,  experiences  with  forest  plantations
based on native tree species are very lim-
ited in Uganda and the East African region
[…].  Further increasing the proportion of
native  tree  species  would  increase  the
project  risk  due  to  the  uncertainty  with
regards to growth performance and pests.
[…]”.

The  World  Bank  (2011) observed  that  a
consistent part of the total  CDM A/R sur-
face worldwide is planted with non-native
species and states that a reason may also
be the lack of suitable data on native spe-
cies,  especially  with  regard  to  biomass
expansion  factors.  This  may  force  some

projects to reduce the portion of the pro-
ject  area  that  is  planted with  native  spe-
cies.

As stated in the PDDs, the total estimated
emission reductions per year is about 556 k
tCO2  eq, distributed as shown in Fig. 6. Ac-
cording to the PDDs, only 3 projects reach
an annual fixation total higher than 60 k t
CO2 eq, and 10 projects stock less than 10 k
tCO2/year. This is due to the project meth-
odologies  adopted.  Half  of  the  projects
with  Italian  participation adopted a  small
scale  methodology,  and  the  other  half  a
large  scale  methodology.  Small-scale  A/R
methodologies  provide  simplified  ap-
proaches  for  project  design and monitor-
ing. Small-scale A/R project activities must
fulfill  two  conditions:  net  anthropogenic
removals  must  be  less  than  16  k  tons  of
CO2eq per year;  and the project activities
must  be  developed  or  implemented  by
low-income  communities  and  individuals,
as determined by the host Party (UNFCCC
2005c). Fig. 6 shows that projects reaching
an annual  fixation lower than 9 k tCO2eq
are  those  which  adopted  a  small  scale
methodology  (with  the  exception  of  the

iForest (early view): e1-e9 e5

Fig. 5 - Proportion 
(%) of native and 
non-native species 
used in the regis-
tered Italian partic-
ipated CDM forest 
projects.

Fig. 6 - Emission reductions per year in the Italian participated
CDM registered forest projects, according to the statements in
the PDDs. (LS): Large Scale; (SS): small Scale.

Fig. 7 - Emission reductions per hectar per year in the Italian
participated CDM registered forest projects, according to the
statements in the PDDs. (LS): Large Scale; (SS): small Scale .
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Costa Rican and Indian projects).  Regard-
less, these projects did not take advantage
of the full  potential allowed by the meth-
odology requirements,  remaining well  be-
low the threshold of 16 k tCO2eq per year.

The amount of sequestration per hectare
per year ranged widely across the projects,
from 3 to 37 tCO2eq/ha/year. According to
the  PDDs,  the  Kenyan  projects  achieved
the  highest  sequestration  per  hectare,
while  the  Indian  project  had  the  lowest
(Fig. 7). This wide range has been observed
also across all BioCF A/R projects, and ac-
cording to the  World Bank (2011) it mainly
depends  on the  design  and objectives  of
the project, the species used, and the pro-
ductivity of the site.

For all of the projects analyzed, the par-
ticipants  decided  to  use  temporary  CERs
(tCERs) instead of long term CERs (lCERs).
tCER is a certified emission reduction that
expires  at  the  end  of  the  commitment
period  following  the  one during  which  it
was  issued;  lCER is  a  CER that  expires  at
the end of the crediting period for which it
was issued (UNFCCC 2005a). The decision
of  using  tCER  is  in  line  with  the  interna-
tional trend, which attests that the use of
tCERs is largely preferred, because it is con-
sidered a  more flexible  commodity.  From
the  buyer’s  perspective,  the  shorter  life-
span of tCERs seems to be more compati-
ble with the carbon market and land-use-
change  dynamics  and  with  the  project
risks,  since  determining  prices  for  lCERs
requires long-term information that is not
always easily available (World Bank 2011).

By December 31st, 2012, not all of the proj-
ects  had  successfully  secured  their  first
issuance.  This  is  in  line  with  the  interna-

tional situation, and according to the World
Bank  (2011) delays  at  registration  and  is-
suance are significant due to the stringent
scrutiny of projects by the Executive Board
of  the  CDM.  Projects  are  subjected  to  a
“completeness check”,  and project devel-
opers are overwhelmed with the validation
process  and do not  present  the required
documentation, therefore failing the proc-
ess.

The first temporary CER was issued in a
project in Brazil  in April  of 2012 (Brazil  1).
The successful project, which consists in a
reforestation of  hybrid  clones  of  Eucalyp-
tus as  a  renewable  source  of  wood  sup-
plies  for  industrial  use,  was  registered  in
2010 and in two years obtained 4.1 million
issued tCERs. The quantity of tCERs issued
from the Brazil1 project accounts for about
72% of the total of tCERs issued by the Ital-
ian A/R CDM projects.

Regarding the financing and the benefit
sharing, the UNFCCC database shows that
all the A/R CDM projects with Italian partici-
pation are funded by the BioCF,  with the
International Bank for Reconstruction and
Development (IBRD) acting as the manag-
ing  company,  as  a  Trustee  of  the  BioCF.
One  project  (Moldova  Soil  Conservation
Project) is also financed by another Fund,
the Prototype Carbon Fund (PCF).

The Ministry for the Environment, Land,
and Sea, on behalf of the Government of
Italy,  is the only authorized Italian partici-
pant in the BioCF. Thus in the BioCF there
are no other Italian public or private enti-
ties  involved.  Italy’s  participation  in  the
first Tranche of the BioCF, and the Italian
participation  in  other  projects  are  all
funded by this Tranche, with the exception

of the two Kenyan projects and one of the
Ugandan Projects (Nile Basin Reforestation
Project No 4), for which there are no refer-
ences in the BioCF database (World Bank
2015). However, we believe it was a docu-
mentation oversight.

The BioCF,  through the Emission Reduc-
tions  Purchase  Agreements  (ERPAs),  pur-
chases  only  a  part  of  the  carbon  credits
generated  by  the  projects  (World  Bank
2015). The amount purchased is illustrated
in  Fig.  8,  according  to  data  of  the  BioCF
database (World Bank 2015).

The remaining part of the emission reduc-
tions generated by the projects is sold by
the  other  entities  involved,  according  to
the contractual agreement. For instance, in
the Ethiopian project it is the local commu-
nity  that  sells  the  remaining  emission
reductions  not  purchased  by  the  BioCF
(World  Bank-ARSDD  2011).  However,  this
kind of information was available for only a
few of the projects assessed.

Regarding  the  management  and  the
project  participation,  69%  of  the  projects
with  Italian  participation  are  government
and non-profit-led, while the remainder are
private  sector-led  projects  (Tab.  S1 in  the
Supplementary Material). According to the
World Bank (2011), in most cases A/R CDM
projects led by governmental agencies per-
formed relatively less well than private sec-
tor-led projects, with the exception of the
countries  with  centralized  governance.  In
cases  where the project  developer  is  not
the  government,  the  World  Bank  states
that success primarily depends on building
a  constructive  collaboration  with  govern-
mental entities. Private-public partnerships
with clear responsibilities for each partner
were  stated  as  being  the  most  effective
arrangement.

According to a 2009 report of the Italian
Supreme Audit Institution (Corte dei Conti
2009), Italy invested US$ 2.5 million in the
BioCF (the minimum possible for entering
the BioCF). There are no recent public data
that  report  whether this  financing has in-
creased over time, so it has to be assumed
that the Italian investment amount remains
at  the  minimum  of  US$  2.5  million.  The
same document report that the participa-
tion  of  Italy  in  the  three  WB  Funds  that
finance  CDM  projects  in  which  Italy  is
involved (Community Development Carbon
Fund,  Italian  Carbon  Fund  and  BioCarbon
Fund)  for  the  period  2008-2012,  allowed
Italy to receive back 4.5 Mt CO2 eq year-1.
However, there is neither specification re-
garding the share of reduction attributable
to  each  fund,  nor  to  the  distribution  of
tCERs between the parties involved. Conse-
quently,  is  not  possible  to determine the
exact amount of tCERs that Italy receives
from the A/R CDM projects.

The  exact  amount  of  Italian-pertinent
emission reductions is unknown. However,
even accounting for the whole amount of
estimated  emission  reductions  produced
by the A/R projects, such amount does not
have a high impact when compared to the

e6 iForest (early view): e1-e9

Fig. 8 - Proportion (%) of emission reduction purchased by BioCF, through the Emis-
sion Reductions Purchase Agreements (ERPAs), per project. Four Ugandan projects
are considered by the BioCF database as a unique project. The database does not pro-
vide data about one of the Ugandan projects and the two Kenyan projects.
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Italian participation in afforestation and reforestation projects under the CDM

whole Italian CDM sector. In total, the Ital-
ian participation in CDM projects in all the
sectors achieved a reduction of 55.6 MtCO2

eq per year, of which the A/R projects ac-
counted for a very small part, less than 1%.

Regarding  the  analysis  of  statements
related to sustainable development,  Fig. 9
shows  the  number  of  projects  that  men-
tioned economic,  social,  and environmen-
tal indicators.

All of the projects analyzed claimed as co-
benefit the “stimulation to the local econ-
omy,  including  job  creation  and  poverty
alleviation”, and the “engagement of local
population”. This is in line with the interna-
tional A/R CDM sector, in which these are
the most cited benefits (UNFCCC 2012b). In
addition, all of the Italian projects claimed
the  “preservation  of  natural  resources”,
and the “promotion of reliable and renew-
able energy”. Nevertheless, it is important
to consider some specifications. According
to the PDDs, the “preservation of natural
resources”  is  obtained  through  the  shift
from  pressure  over  natural  forest  re-
sources towards the newly planted forest.
The A/R activity itself is seen as an action of
preserving natural forests. Only a few proj-
ects  also  reported  other  environmental
benefits,  such as restoration of protected
areas.

The  “promotion  of  reliable  and  renew-
able  energy”  is  typically  attributed  to  in-
creased production of  fuelwood and fire-
wood from new planted forests (e.g., “the
project would start producing several ben-
efits such as small timber and firewood”).
No  sources  of  renewable  energy  other
than products from the new forests were
claimed.

About  half  of  the  projects  also  claimed
the creation of employment for women. As
increased  employment  can  lead  to  the
enhancement of the position of women in
society, it was considered in the indicator
“empowerment  of  women,  care  of  chil-
dren and the frails”. However, the process
of  empowerment  is  difficult  to  measure
directly (Oxaal & Baden 1997,  Malhotra et
al. 2002). The employment of women can
be considered only as an indirect and weak
proxy of empowerment. Further data and
information  should  be  made  available  to
describe  the  changes  in  the  level  of  em-
powerment to make a  more accurate de-
termination.

The  “promotion  of  education’s”  state-
ments are related to the establishment of
training services for people working on the
project.  These  trainings  are  always  only
related to the project activities.

Two projects stated that the A/R activities
are likely to mitigate the risk of landslides
and floods, and therefore were considered
relevant  to  the  “improvement  of  health
and safety” condition. One project claimed
the benefit of “the restoration of a healthy
ecosystem”.  No project  claimed  the  “im-
provement  of  infrastructures”  (roads,
bridges,  etc.)  benefit.  Only  one  project
specifically  stated  the  benefit  of  “reduc-

tion of pollution” in water bodies.
It has to be mentioned that none of the

projects had an official UNFCCC “CDM Sus-
tainable Development co-benefits descrip-
tion report”. This report is voluntarily pre-
pared  by  CDM  project  participants  and
managing entities  to  describe  co-benefits
in a consistent  and structured way,  using
the  sustainable  development  co-benefits
tool (UNFCCC 2015).

The  statements  for  technology  transfer
show  that  about  80% of  the  projects  de-
clared  that  they  transferred  knowledge
through trainings, while about 20% did not
claim any transfer, or claimed that technol-
ogy transfer was not applicable. This is in
line  with  the  general  assumption  that
planted forests projects are normally con-
nected  to  the  use  of  consolidated  tech-
nologies (Jindal et al. 2008) and have lim-
ited potential in the transfer of truly inno-
vative  products  or  processes,  particularly
when  based  on  small  scale  investments
(Seres et al. 2009).

Conclusions
This  paper  demonstrates  that  in  the

UNFCCC and BioCF databases an adequate
amount of information is publicly available
to build a picture of the technical, spatial,
and financial  aspects of  the implemented
projects, as well as their impacts in terms
of carbon sequestration. When compared
with other large scale planted forest pro-
grams  promoted  by  public  authorities,
such  as  those  financed  since  1992  under
the  Rural  Development  Programs  by  the
European Union, the transparency and ac-
countability  of  forest  CDM  projects  are
much higher.

The  Italian  Government  participates
along with other 10 countries in a relatively

high  number  of  A/R  CDM  projects  (16  in
total), with a total of about 65 k ha planted
in  10  host  countries.  The  A/R  sector  is
prominent  in  the  Italian  CDM  portfolio,
being the sector  with the second highest
number of projects after energy industries.
From the UNFCCC and BioCF databases it
was not possible to estimate the amount
of  Italian-pertinent  emission  reductions.
However,  even  accounting for  the  whole
amount of  estimated emission reductions
produced  by  the  A/R  projects  per  year
(about 556 k tCO2eq), this accounts for less
than  1%  of  the  total  emission  reductions
achieved by CDM projects with Italian par-
ticipation in all  sectors.  This  is  intrinsic  to
forestry projects: as due to their uncertain
nature, the amount of emission reductions
achievable is relatively low.

The financing of 16 projects by the Italian
government,  through  the  BioCF,  which
amounts to a minimum of US$ 2.5 million, is
based  on  three  elements  that  differ  sub-
stantially from the ongoing policy adopted
for domestic forest programs in Italy:
• 55% of the 36 k ha of new forests were

planted  with  non-native  species,  while
planting  of  non-native  trees  is  discour-
aged  in  Italy,  in  accordance  with  article
8(h)  of  the  Convention  on  Biological
Diversity  and  the  policy  defined  by  the
national  Framework  Program  for  the
Forestry Sector (MIPAAF-MATTM 2008);

• half of the Italian CDM projects adopted a
large  scale  approach,  a  practice  that  is
not followed in Italy (mainly due to struc-
tural reasons), whereas public authorities
financially  support  planted  forests  as
small as 0.5 ha;

• the  Italian  Government  has  been  rela-
tively active in CDM forest project invest-
ments to generate CERs; on the contrary,

iForest (early view): e1-e9 e7

Fig. 9 - Number of Italian-participated CDM registered forest projects with sustainable
development claims in PDDs, by indicator.
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domestically it has been indifferent to the
development  of  carbon  compensation
schemes in general, and in the forest vol-
untary  market  (NMC  2014)  specifically.
However,  Italy  accounts  for  the  largest
amount of credits from domestic LULUCF
activities within the European Union for
reaching the KP’s targets (EEA 2014).
Regarding  how  Italian  CDM  forest  proj-

ects meet the second objective of simulta-
neously contributing to sustainable devel-
opment,  all  the  projects  claim  that  they
stimulate  the  local  economy,  including
short  and  long  term  employment  in  the
project  area,  and  that  they  engage  the
local population. Moreover, they state that
they  preserve  natural  resources  and  pro-
mote reliable and renewable energy. How-
ever,  the  achievement  strategy  is  mainly
attributed to the planting activities them-
selves,  not  to  additional  activities  specifi-
cally  implemented.  The  analysis  of  the
statements related to technology transfer
show  that  about  80%  of  the  projects
declared  that  they  transfer  knowledge
through trainings, while about 20% do not
claim any technology transfer.

The  system  of  indicators  developed  by
UNFCCC (2012b) does not provide a meth-
od for assessing how much a project con-
tributes to sustainable development. Proj-
ect  participants  might  overcome  this  by
using  the  official,  voluntary  UNFCCC  tool
“CDM  Sustainable  Development  co-bene-
fits  description report”  for  describing co-
benefits in a consistent and structured way
(UNFCCC 2015). So far, none of the projects
with  Italian  participation  have  made  this
effort,  and integration of the available in-
formation from the Ministry  for  the Envi-
ronment, Land and Sea would be particu-
larly valuable, also considering the relevant
financial involvement of Italy in these activ-
ities and the positive lessons to be learned
from the ongoing experience in the light of
the  future  development  of  the  UNFCCC
negotiations.
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