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Abstract

Several policies and measures can be defined and implemented by local authorities to tackle climate change, such as
those regarding the building, transportation and energy sectors. However, financial barriers often keep municipalities
from getting involved in mitigation policies. This paper analyzes economic incentives for cities to make progress to-
wards a low-carbon future. Within the LAIKA project, four Italian cities tested a methodological approach aimed to
homogenize carbon accounting and to build up measures verifiable and eligible to gain carbon credits. These carbon
credits have been exchanged in a simulated voluntary market and valorized with the allocation of regional funding. The
results point out a certain limitation in the participation of local authorities to voluntary markets while highlighting the
feasibility and the benefits both in environmental and economic terms of the valorization of carbon credits in regional
funding. The paper concludes with some policy implications.
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Introduction

Even though tackling climate change would require
global and collective action, at the local level the
definition of policies for the reduction of emissions
of greenhouse gases (GHGs) is part of a voluntary
initiative. In fact, in the EU, the EU Emissions Trad-
ing System (EU ETS) addresses the emissions of the
industrial and energy sectors, which correspond to
almost 40% of emissions at the European level,
while the Energy and Climate Package set the objec-
tives for Member States including non-ETS sectors,
which emit almost 60% of carbon emissions. Only
recently, under the Effort Sharing Decision, Mem-
ber States have taken on binding annual targets for
reducing their greenhouse gas emissions. Sectors
affected by this development are those which are not
covered by the EU ETS, including building, agricul-
ture, waste and transport (excluding aviation). This
means that the role of non-ETS actors and voluntary
initiatives in these greenhouse gas-emitting sectors
is crucial in order to respect these binding targets.

Cities may play an important role in reducing
greenhouse gas emissions at the local level (Comodi
et al., 2012; Lazarus et al., 2003). Indeed local au-
thorities can act as regulators, planners, promoters
and providers in relevant sectors such as transport,
urban planning, energy efficiency in the building
sector, energy distribution and production (Iraldo
and Gasbarro, 2013; Salon et al., 2010). The local
governments of large metropolises influence areas
beyond their administrative boundaries, as they at-
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tract users from surrounding territories due to their
high concentration of economic activities and re-
sources (Iraldo and Gasbarro, 2013).

However, a current, effective engagement of local
authorities in addressing climate change is basically
linked to a voluntary dimension of environmental
governance (Lazarus et al., 2012). Therefore, cities
need some incentives to overcome the barriers (e.g.
financial) that keep them from defining and imple-
menting climate change mitigation plans. These
incentives could be represented by the definition of
a policy setting an analytical and normative ap-
proach that needs to be homogenous in all regions
and possibly in all Member States in the future. This
approach should also define reward mechanisms
from an economic perspective, in order to support
those who voluntarily decide to act for emissions
reductions (Gasbarro and Iraldo, 2013).

This paper proceeds as follows: Firstly, we provide
a literature overview about the role of cities in the
definition of GHG emissions reduction policies and
the main mechanisms that trigger local actions in
this direction. Secondly we explain the functioning
of the voluntary carbon market. Subsequently, we
describe the main phases of the LAIKA project to-
gether with the main objectives. The results of the
projects are presented together with a short com-
mentary regarding the problems encountered and the
potential improvements. The final section contains
the conclusions and the policy suggestions.

1. Drivers and barriers for city action on
climate change

Until now, the role of local authorities in tackling
climate change has been voluntary. In fact there is
no specific legislation requiring local or regional
governments to produce greenhouse gas emissions
reduction strategies, or to implement measures with
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the same aim (Fleming and Webber, 2004; Kousky
and Schneider, 2003). However, there are other
legislations that give local governments the duty to
prepare strategies for the improvement of energy
efficiency (Comodi et al., 2012; Fleming and Web-
ber, 2004; Bizzarri, 2011). However, many scholars
recognize the important role of cities in the reduc-
tion of carbon emissions (Comodi et al., 2012; Laza-
rus et al. 2003; Salon et al. 2010; Zanon and Ve-
rones, 2013). In fact, local authorities can play an
important role in developing the energy system
(Comodi et al., 2012), urban planning (Zanon and
Verones, 2013), and making improvements in ener-
gy efficiency in the sectors of building (Bizzarri,
2011), waste disposal (Lazarus et al., 2013) and
transport (Salon et al., 2010; Lazarus et al., 2003),
all of which are important steps toward a low carbon
future. For example, local authorities could act
through initiatives such as energy-saving in public
buildings and lighting, information campaigns, re-
newable energy projects (Comodi et al., 2012; Ra-
dulovic et al., 2011), raising awareness and influen-
cing citizens’ behaviors (Fleming and Webber,
2004) and resuming an exemplary leadership role in
climate change mitigation (Lazarus et al., 2013;
Comodi et al., 2012). The motivations for imple-
menting climate change mitigation policies are iden-
tified in the cost savings and co-benefits related to
emissions reduction measures implemented by local
governments (Kousky and Schneider, 2003). In
particular, cost savings can be related to measures
aimed at improving energy efficiency and public
lighting (Radulovic et al., 2011; Comodi et al.,
2012), while co-benefits are represented, for exam-
ple, by reduced traffic, saving people time on con-
gested roadways and reducing accidents, reductions
in air pollution, and the resulting health and ecolog-
ical improvements and so on (Kousky and Schneid-
er, 2003). Together with cost savings and co-
benefits, other variables drive city action on climate
change, in particular the presence of a strong politi-
cal leadership and the commitment of municipal
officers and the community support (Cohen, 2012;
Salon et al., 2010). However, there are some impor-
tant barriers to the engagement of local authorities
in climate mitigation policies including the follow-
ing: skepticism amongst councilors and the com-
munity (Cohen, 2012); competing and conflicting
objectives such as cutting carbon in the face of eco-
nomic growth (Cohen, 2012); and resource pres-
sures and reduced budgets (Cohen, 2012; Fleming
and Webber, 2004; Comodi et al., 2012). Further-
more, local authorities have a limited power in rais-
ing local taxes (Cohen, 2012), which represent both
a significant policy lever and significant income for
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cities, which do not have compelling incentives or
binding targets set by higher-level governments
(Cohen, 2012; Fleming and Webber, 2004). Finally,
there is a problem related to the lack of data and of a
common methodology for GHG emissions man-
agement at a city level (e.g. for emissions inventory
and monitoring) and a lack of a single technical
solution for reducing GHG emissions (Fleming and
Webber, 2004). To overcome the voluntary dimen-
sion of actions by cities to mitigate climate change,
some authors suggest introducing city carbon budg-
ets (Salon et al., 2010). In order to overcome finan-
cial barriers, some scholars propose introducing a
voluntary carbon market and rewarding mechanisms
with the aim of valorizing carbon emissions reduc-
tions achieved by cities (Bizzarri, 2011; Kennedy
and Sgouridis, 2011).

2. A voluntary carbon market for local
governments

The voluntary carbon market (e.g. Chigago Climate
Exchange) includes all transactions made outside of
the regulated frameworks of the Kyoto Protocol
(e.g. EU ETS) and supports many projects aimed at
sustainable development (Parodi et al., 2012). Those
actors who are willing to demonstrate their contribu-
tion to emissions reduction according to ‘“non-
binding” criteria take part in this market (Iraldo and
Gasbarro, 2013). Organizations that want to offset
the emissions associated with their activities are the
main buyers, together with individuals who want to
offset the emissions associated with their lifestyles
and organizations that have high emissions or wish
to pursue sustainable paths (Parodi et al., 2012). On
the other hand, the carbon credits are acknowledged
when a structured process consisting of the devel-
opment of voluntary programs and measures aimed
at emissions reductions is completed, as well as the
disclosure of carbon accounting to determine the
amount of avoided emissions and successively a
phase of verification. This process needs to be vali-
dated by a third party. The subjects involved in
these programs are both private and public, and are
driven by the need of realization of corporate strate-
gies and the capacity to be ready for potential nor-
mative compliance in the future. Carbon credits in
the voluntary market, which are referred to as Veri-
fied Emissions Reductions (VERs), can be placed
and dealt with by means of apposite exchange plat-
forms. VERs can be either exchanged through auc-
tions or, more frequently, by bilateral exchanges,
and have a price of between 3.80 and 6.8 Euros/ton
CO2eq for the projects implemented in Asia, Africa
and South America and between 9 and 15 Euros/ton
for those implemented in Italy (Parodi et al., 2012).
According to the available data, at present the North



American context represents 56% of the demand in
the voluntary market (24.2 MtCO2eq in 2009),
while Latin America composes as much as 16% (6,8
MtCO2eq) and Asia 12% (Parodi et al., 2012). No-
wadays, the market is paying for the absence of a
clear set of rules (it is also working out operative
problems such as the overlapping of credit generat-
ing subjects) and of official standards and validation
instruments, functional in order to make the credits
put on the market trustworthy (Parodi et al., 2012;
Iraldo and Gasbarro, 2013).

The voluntary market can be considered a valuable
opportunity for local authorities to emphasize climate
mitigation policies and funding (Iraldo and Gasbarro,
2013; Bizzarri, 2011; Kennedy and Sgouridis, 2011).
In fact, VER projects could derive from both meas-
ures aimed to increase the local capacity to offset or
stock up the emissions that are locally produced (i.e.
tree planting, forestation or reforestation), and inter-
ventions to reduce the pressures generated on the
territory by the different industrial compounds (in-
dustrial, civil, tertiary, agriculture, transport), put into
practice through the increase in energy efficiency,
adopting cleaner technologies, mobility management,
etc. (Iraldo and Gasbarro, 2013). Thereafter, the op-
portunities provided appear to be highly relevant.

3. The LAIKA project

Within the LAIKA project (Local Authorities Improv-
ing Kyoto Actions), four Italian municipalities, Mila-
no, Torino, Bologna and Lucca, implemented, between
2010 and 2013, a methodological approach previously
developed by the Cartesio Network (Regions of Emilia
Romagna, Lazio, Liguria, Lombardia, Sardegna and
Toscana). The project aimed to:

¢ support the European and Italian institutions in
the activation of a scheme able to give value to
cities’ contributions to the Kyoto Protocol tar-
gets, and to the European integrated energy and
climate change policy for 2020, by enabling the
verification and attribution of credits for GHG
reduction measures through the implementation
of a national Register;

¢ claborate and test the methodology of the ac-
counting, the validation and the assignment of
forms of economic incentives for voluntary
GHG emissions reductions, such as privileged
funding policies or market instruments;

¢ implement and simulating a voluntary market
for GHG emissions credits, in order to set up a
valid experience that may enrich existing exper-
tise on markets for voluntary reduction credits.

Three main actions were implemented to fulfill
these objectives. The first step of the LAIKA project
was the application of a methodology previously
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elaborated jointly and shared by the partners, in the
stages of emissions accounting and eligibility evalu-
ation of GHG reduction measures, within a planning
process carried out at thecity level. The first action
was a fundamental step to prepare and give a strong
foundation to the following experimental and more
innovative phases of the project. In fact, it was cru-
cial in order to homogenize the experiences carried
out by the cities in the field of carbon accounting
and in the process of verification and assignment of
credits, which up to date is differentiated and often
not comparable among territorial entities (Kennedy
and Sgouridis, 2011). The methodological strong-
holds was represented not only by a common me-
thod for the calculation of the GHG emissions in-
ventory, but also by a common method for the cal-
culation of a “baseline” of the GHG emissions and
by the approach in defining objectives, targets and
planning tools, in order to pursue them. The method
was tested and implemented by the cities involved in
the project. Specific eligibility requirements to gain
carbon credits were fulfilled by some actions and
measures defined in each Climate Commitment Plan.
These eligibility criteria were previously defined by
the Cartesio Network (Cancila et al., 2010).

The second step of the LAIKA project consisted in
the application of the methodology in the stages of
implementation and monitoring of planned measures
for GHG reduction (included in the Climate Com-
mitment Plan) at the municipal level, also through
verification of emissions and potential release of
emissions reduction credits. The partners focused on
those actions feasible according to the timeline of the
Climate Commitment Plan and encompassed anim-
plementation phase that falls into the time limits of
the LAIKA project. Moreover, the monitoring activi-
ty provided the cities with useful information on the
effectiveness of these measures and potential im-
provements and corrective actions.

Hence, in the third phase, the partners set up a sys-
tem for attributing economic value and creating
monetary incentives to the GHG reduction targets
achieved. In particular, the partners tested the im-
plementation of an emission credit attribution and
trading scheme for the GHG reduction measures
carried out by the cities. These monetary incentives
were hypothesized both in relation to the recogni-
tion of carbon credits in the allocation of regional
funding and to the sale of carbon credits in a simu-
lated voluntary market.

These actions aimed to provide funding to local
authorities. Indeed, the incentives and economic
advantages could help cities to overcome the finan-
cial barriers to acting against climate change.
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The cities took part in the simulation of a voluntary
carbon market as sellers and public and private sub-
jects as participated as buyers (e.g. regions, provinc-
es, traders, private companies). The simulation was
executed twice between June and July of 2013. The
trade was finalized through bilateral agreements.
The carbon credits were first inserted on the Regis-
ter' and after the sale removed from the Register as
in a real voluntary market.

To understand the potential financial opportunities
related to the carbon credits to be recognized in the
funding criteria of the higher level institutions, a list
of funding scheme types was submitted to the as-
sessment of higher-level institutions (some partners
of the Cartesio Network). This assessment regarded
the economic sustainability, the environmental ef-
fectiveness, the technical-administrative-juridical
feasibility, in addition to the coherence with the
strategic objectives of the higher-level institutions.

4. Results

During the project, the cities did not have particular
difficulties in the definition of the emissions inven-
tories and the Climate Commitment Plans. In fact,
Milano, Torino and Bologna had previously adhered
to the Covenant of Mayors and therefore already
had Sustainable Energy Action Plans (SEAP) in
place. Therefore, these cities needed only to update
their inventories according to the emissions factors
defined by the LAIKA partners. In addition, the city
of Lucca calculated its carbon emissions and defined
a Climate Commitment Plan for the first time. How-
ever some difficulties were encountered the in the
following steps of the project:

¢ defining the Business as Usual (BAU) scenario.
As an example, for measures regarding the im-
provement of energy efficiency such as those
implying the substitution of a heating system, in
the BAU some substitutions due to the end of
life of the systems needs to be considered as
well as the substitution of automotive vehicles
in the transport sector;

¢ the eligibility criteria, as well as in the case of
VER standard, often are considered too restric-
tive to be applied in a local dimension such as
that of the cities. In fact, many measures remain
ineligible, such as those regarding transportation.
For example, the development of public transport
is considered an ineligible measure since it is re-
lated to autonomous local development;

¢ the definition of monitoring indicators for some
specific measures; the ability to associate the
carbon credits directly and univocally with the

" http://www.eco2care.org/.
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emissions reduction projects as opposed to other
local policies or, for example, the external cir-
cumstances (e.g. traffic reduction due to the
economic crisis rather than to the local emis-
sions mitigation policy); and a difficulty in the
ability to obtain data were some important limi-
tations found. For example, in the case of a pol-
icy that encourages citizens to use alternative
transportation instead of private cars, it is diffi-
cult to demonstrate what kind of transportation
was used before the implementation of the
measures and the real substitution of private
cars with an alternative transportation after the
implementation of the measures (e.g. bicycle,
public transport, etc.);

¢ it is difficult to define the ownership of carbon
credits since many measures are defined and co-
funded by multiple subjects (e.g. regional au-
thorities, private partners), not only by the mu-
nicipal authority;

¢ arisk of double counting was predicted, in par-
ticular for those measures involving the use of
renewable energy and aiming at improving
energy efficiency. In fact, these kinds of meas-
ures are often also eligible for green and white
certificates respectively.

Some limitation also emerged from the simulations.
On the one hand, the price of the carbon credits,
reflecting only the additional costs of the certifica-
tion process without considering the costs of the
implementation of the measures, was considered too
high by the buyers, in particular the traders, and
some credits remained unsold. Indeed, as recalled
previously, the price of VERs varies between 3.80
and 6.8 Euros/ton CO2eq for the projects imple-
mented in Asia, Africa and South America, which is
much lower than the price of carbon credits certified
by the cities. Therefore, the carbon credits devel-
oped at the city level, in particular those regarding
energy efficiency, renewable energy and the trans-
port sector, are not competitive with some other
kinds of VERs. This discrepancy has been high-
lighted in particular by the traders, who have access
to VERs and in general are looking for lower prices.
However, city carbon credits were considered very
interesting by companies operating at a local level
and/or with local customers. In fact, local carbon
credits can be spent more effectively in terms of
communication and image and in terms of corporate
social responsibility. On the other hand, the certifi-
cation process requires financial and human re-
source allocation. For example, there are some insti-
tutional costs the costs of running the program (Sa-
lon et al., 2010). These costs can be divided into
start-up program costs and ongoing costs of emis-
sions monitoring and verification. These institution-



al costs need to be added to the implementation
costs, which are the financial outlays necessary for
local emissions reduction measures. Therefore, this
could represent a further barrier if the price of car-
bon credits needs to be kept as low as is necessary
in order to be competitive with VERs derived from
projects implemented in Asia, Africa and South
America.

Carbon credits could also be recognized at a higher
institutional level (i.e. Regional, National, and Eu-
ropean) in the evaluation criteria of funding pro-
grams. The types of funding schemes where carbon
credits could be valorized have been identified as
follows:

1. Regional funding, where the cities participating
in projects with certified carbon credits can have
additional points in the project assessment by re-
cognizing carbon credits in the funding criteria.

2. Tax reduction in presence of certified carbon
credits.

3. Additional funding in the presence of certified
carbon credits.

4. Regional agreement among local institutions
and additional points/faster procedures to access
European funding (e.g. in the case of the Euro-
pean Investment Bank).

5. Carbon credits to be considered as necessary to
access a certain funding scheme, such as those
with a minimum target to be achieved (e.g. min-
imum energy efficiency to be achieved).

6. Easier procedures with relation to the adminis-
trative requirements.

7. Integration with white and green certificates.

8. Other non-economic incentives in the presence
of certified carbon credits (e.g. image, adminis-
trative and legal simplification).

9. Regional funding for local adaptation to climate
change, where the cities participating in projects
with certified carbon credits can have additional
responsibilities in the project assessment by re-
cognizing carbon credits in the funding criteria
(i.e. the cities are asked to implement carbon re-
duction measures while implementing adapta-
tion projects).

Cartesio’s partners, who are often the funders of
local measures, were asked to assess the opportuni-
ties for the development of carbon credits at the city
level to be recognized in the funding criteria. They
gave interesting feedback, in particular with relation
to the role of carbon credits in achieving environ-
mental targets and economic benefits. In addition,
some forms of funding were identified as the most
suitable to recognize carbon credits in the evaluation
criteria of funding programs. These were, in particu-
lar, those which set a minimum target to be achieved
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in order to receive funding (i.e. 5). Actions related
to the allocation of funding aimed at implementing
adaptation measures to climate change coupled with
carbon emissions reduction criteria (i.e. 9) were
noted as suitable, in addition to those related to
European funding schemes (i.e. 4). Furthermore,
this recognition system seems to be particularly
well-matched with higher level policies (e.g. cli-
mate mitigation, sustainable development, energy
policies).

The ambitiousness of the project relies on the rec-
ognition of the methodology developed at a higher
level (i.e. national and international). This could
allow the launch of a voluntary market with shared
rules where cities could sell their carbon credits and,
by doing so, overcome financial barriers, which
keep them from the definition of climate mitigation
policies and measures.

Conclusion

In this study we analyzed some form of economic
incentives to encourage cities to take action toward
the definition and the implementation of climate
mitigation policies. In fact financial barriers often
keep municipalities from implementing emissions
reduction measures (Cohen, 2012; Fleming and
Webber, 2004; Comodi et al., 2012). This study was
based on the LAIKA project, implemented between
2010 and 2013. Four Italian cities tested a methodo-
logical approach aimed to homogenize carbon ac-
counting and to build up measures that are verifiable
and eligible to gain certified carbon credits. These
carbon credits have been exchanged in a simulated
voluntary market and valorized in the allocation of
regional funding. The main goal of the LAIKA
project was to act as a demonstration. The results
highlight a certain limitation in the participation of
local authorities in voluntary carbon markets in the
present context. The results also emphasize the fea-
sibility and the benefits of the valorization of carbon
credits in regional funding, both in environmental
and in economic terms. The project shows that a
harmonization of accounting and planning methods
adopted by the cities for projects and plans in the
field of GHG emissions reductions is possible and
necessary. This harmonization would make these
methods effective tools to stimulate initiatives at the
local level and to promote reporting on target
achievements for institutional contexts (at the na-
tional level, and at the level of the European Com-
mission). However, to overcome the limitations
found in the simulation of a voluntary carbon mar-
ket, a city carbon budget (Salon et al., 2010), a
country-based registry (Comodi et al., 2012) and a
national market would be necessary. In fact a volun-
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tary city carbon market means that local govern-
ments would be assigned an emissions “budget” by
a higher-level of government (e.g. regional, nation-
al), and would be required to keep annual local
transportation and buildings emissions within this
budget (Salon et al., 2010).

A country-based system for the registration and the
assignment of emissions reduction credits would be
an effective solution to: (1) prevent an uncontrolled
development of local registration systems working
with incompatible rules; (2) ensure that emission
reduction initiatives have the highest visibility; and
(3) provide cities with credibility at the national and
potentially communitarian scale (Iraldo and Gasbar-

ro, 2013). This carbon registry could also be used
for trade at the European level.

Furthermore, a voluntary market for emissions reduc-
tion credits may work effectively and efficiently if it
relies on a national basis and if it actively engages
higher-level actors (e.g. regional, national) as promo-
ters of credit registration in a unique platform (Iraldo
and Gasbarro, 2013). In this way, private companies
will have a further incentive in buying carbon credits
coming from local projects rather than from foreign
ones, despite their higher price. In addition, linking EU
financing policies to emissions offsetting requirements
is an effective way to develop and encourage voluntary
GHG reduction initiatives.
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