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PROJECT SCOPE AND OBJECTIVES
Climate change is now widely recognized as the major global environmental problem. The
continuous build-up of “greenhouse” gases (GHG) emitted by human activities, especially the
increase in carbon dioxide levels due to emissions from fossil fuel combustion, is causing discernible
climatic and environmental changes. In the long term these changes threaten to cause serious
impacts on humans and the society as a whole. Effects of climate change such as sea level rise,
extreme weather events, extended periods of drought and desertification that are likely to be felt in
the Mediterranean region, will eventually affect the Volos area as well.
The response to the challenge of climate change is huge for all nations and it is already in the
forefront agenda of the European Union. The participation and contribution of local governments in
addressing and mitigating climate change is of vital importance, an effort that is strongly supported
by the European Commission, technically and financially.
Local governments will be expected to take action in several or all of their possible roles: (a)
consumer and service provider, (b) planner and developer and regulator, (c) advisor and motivator
and (d) producer and supplier.
A growing number of European cities are taking action to reduce their GHG emissions. Several
municipalities have signed voluntary agreements and committed to join forces to help combat
climate change, through the implementation of sustainable energy action plans (e.g. Covenant of
Mayors). Energy-related actions are the key measures of the action plans, considering the fact that
cities consume ~80% of the world’s energy.
In this context, the CLIM-LOCAL2020 project, titled “Developing Local Plans for Climate Change
Mitigation by 2020” was proposed for co-funding to the EC LIFE+2007 program, aiming at the active
participation of the local authorities in the global and national efforts made for climate protection.
The project was implemented from January 2009 until June 2012 in the city of Volos under the
coordination of the Municipality of Volos, in association with the Municipal Enterprise for Water
Supply and Sewage Treatment of the greater Volos Area (DEYAMV), the Volos Development
Company (ANEVO) and the private consulting firm Environmental Planning, Engineering and
Management (EPEM SA), and its main objectives included:
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• Develop a systematic approach and appropriate tools that would enable local authorities to
substantially reduce Greenhouse Gases (GHG) emissions in their region.
• Develop appropriate monitoring and assessment activities related to GHG emissions reduction
at local level.
• Promote awareness, provide training and disseminate of information on climate change and its
mitigation.
• Initiate GHG emission reductions at local level (the Municipality of Volos) within a 10-15 years
horizon with the active participation of citizens.

PROJECT AREA
The project was implemented in the Municipality of Volos, in the Region of Thessalia (marked red in
the map), located in central Greece (~326 km north of Athens). The Municipality has a population of
~145.000 (2011) and a surface area of ~387 km2. Volos, a coastal city, is the capital of the Magnesia
Regional Unit and consists of an important agricultural and industrial centre, while its port provides a
bridge between Europe, the Middle East and Asia.
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METHODOLOGY IMPLEMENTED
The implemented methodology, in accordance with the project Actions, is presented below.
1. Calculation of present local GHG emissions
2. Projection of local GHG emissions
3. Identification of GHG emissions reduction options
4. Economic and environmental evaluation of GHG emission reduction measures
5. Defining priorities for GHG emissions reduction measures
6. Public consultation and finalization of the Local Action Plan (LAP):
o

Formulation of a draft LAP, internal project meetings and public consultation (invitation
for written comments & open workshop / public consultation).

o

Finalization of the “Volos Local Action Plan on Climate Change 2010 – 2020” that consists
of the CLIMLOCAL2020 project main output. It was officially approved and endorsed by
the Municipal Council of Volos in April 2010.
The Plan is wide enough to cover not only energy consumption and carbon dioxide (CO2)
emissions, but all greenhouse gases (GHG) and all the sectors of the economy that emit
GHG emissions, in line with the national inventories, obligations and programmes for GHG
emissions. It includes the activities of the greater Volos area that emit GHG emissions, but
do not operate under specific national legal or institutional rules.
Considering the national GHG emission obligations and the carbon footprint of the Volos
area, the overall goal of the Local Action Plan on Climate Change for the greater Volos
area is to reduce GHG emissions by 7% below 2007 levels, by 2020. According to current
estimations GHG will be reduced by 70 thousand tons CO2 eq., by 2020.
The LAP analytically presents the selected measures (49 proposed in total) that were
grouped in six sectors / emission sources: buildings, transportation, water supply and
sanitation, municipal solid waste, city operation and prospect actions:

(Α) Buildings

The measures aim at enhancing the energy efficiency of the buildings through energy
conservation, renewable energy applications (e.g. solar collectors, photovoltaics) and
energy efficient systems (e.g. cogeneration). The proposed actions refer to (i) building
shell (ii) cooling and air conditioning systems, (iii) energy generation and consumption
and (iv) new building infrastructure.
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(Β) Transportation

The measures focus on three targets: (i) increase energy efficiency of municipal vehicle
fleet (ii) invest in transit improvements and infrastructure (iii) initiatives to citizens.

(C) Water supply
and sanitation

The measures mostly relate to the operation of DEYAMV enterprise (apart from its
buildings and vehicles). The activities under consideration are the water supply
system, the sewage treatment plant and the energy production from renewable
energy sources.

(D) Municipal solid
waste management

This sector provides measures to increase paper and biodegradable waste recycling.
These two solid waste fractions significantly contribute to methane emissions when
disposed to landfills.

(Ε) City operation

This sector includes measures that reduce energy consumption in public lighting and
adaptation measures (urban tree planting).

(F) Prospect actions

This sector provides the actions to be taken for future infrastructure, including
prospects in regards to land rehabilitation.

The actors responsible for implementing the measures were classified in four broad
categories, which are presented below.
 Local government: the Municipality of Volos (and potentially other adjacent municipalities,
whenever feasible). The Municipality of Volos has the central role in the implementation,
coordination and monitoring of the proposed measures. In addition, the Municipality of Volos
supports the promotion of the actions that will be taken by residents and enterprises. The latter
could be realized through awareness campaigns and active policies (e.g. municipal taxes).
 Public sector: public utilities such as DEYAMV (Municipal Enterprise for Water Supply & Effluent
Treatment and Discharge in the greater Volos area), ANEVO (Volos Development Company), the
University of Thessaly and the General Hospital of Volos. DEYAMV has a discrete role for the
actions of the sector “water supply and sanitation”.
 Private sector: enterprises of the tertiary sector (banks, hotels, commercial shops, offices etc.)
 Residents: citizens of the greater Volos area.

o

Development of “Practical guidelines per measure” that describe the competent bodies,
the preparatory actions needed for their implementation, as well as practical steps with
respect to supply of required devices / machinery / appliances, operational and
maintenance tips etc.

o

Formulation of a Monitoring Plan (MP) in order to measure and review the progress of the
LAP in a systematic way.

7. Implementation of measures in the LAP
8. Communication and dissemination:
o

A conference, a workshop and public consultations were organized.

o

A campaign on energy savings, an information day for school teachers on climate change
and energy saving issues (10 schools) and information days on house composting took
place.
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o

Press conferences, radio spots and articles in newspapers were delivered.

o

A website, notice boards, CDs, posters and leaflets were produced.

o

A board game concerning climate change, named “change for climate”, was prepared by
the Municipality of Volos together with 4 teachers from the Local Department of Primary
Education. It was distributed to sixth-grade students of the primary schools in Volos
(~1.400 students).

9. Overall evaluation of the LAP’s progress and planning of its future operation

RESULTS ACHIEVED
The main results of the CLOMLOCAL2020 project, concerning tools, plans and awareness material:
•

A set of user-friendly tools for the calculation of emissions of GHG and basic air pollutants per
emission source at local level

•

A local GHG emissions inventory

•

A set of tools for the projection of GHG emissions at local level up to 2020

•

A set of methodologies for assessing the emissions reduction potential of measures

•

A calculation tool for undertaking Cost-Benefit analyses of GHG emissions reduction measures,
including environmental externalities
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•

A Local Action Plan for drastic and long-term GHG emissions reductions

•

A set of practical guidelines for measures’ implementation

•

A monitoring plan and relevant indices for evaluating the progress of the implementation of
GHG emissions reductions measures

•

Training activities and development of educational material on climate change addressed to
schools (teachers and students), including the board game “change for climate”

•

Dissemination of results and awareness activities

The following project findings, concerning the greater Volos area, are also worth mentioning:
•

Energy consumption is dominated by the energy consumption of industrial installations
participating in the EU-ETS. A totally different allocation of energy consumption per sector and
fuel is obtained when excluding energy consumption of EU-ETS installations from the analysis:
the residential sector is the major energy consumer, followed by road transportation. This
allocation is considered as more representative for an urban area.

•

Total GHG emissions for the greater Volos area are estimated at 4.575,72 kt, representing
3,5% of the total GHG emissions at national level (excluding Land Use, Land Use Change and
Forestry). The major contributors are the big industrial installations in the area that fall under
the EU-ETS.

•

Excluding EU-ETS installations and indirect emissions from electricity consumption, the share of
emissions from mobile combustion is increased to 28%, while the waste sector accounts for 25%
of the total.

•

Total GHG emissions are expected to decrease from 2007 to 2020 by 1,6%. This decrease is
mainly attributed to changes in the fuel mix for the electricity generation sector that results to a
continuous decrease of the average emission factor. If indirect emissions from electricity
consumption are excluded from the total figures, then the developed scenario projects a total
increase of 2% for the period 2007 – 2020. If both indirect emissions and emissions from EU-ETS
installations are excluded, then a total increase (for the period 2007 – 2020) of 3,2% is
projected. [please note that projections were made during 2009 and, as such, the financial crisis
in Greece was not taken into account]

•

The energy sector represents the main source of GHG emissions throughout the period 2007 –
2020. Road transportation and the Tertiary sector have the highest increase within the sector
(30% approximately). Such an increase is obviously not in line with the provisions of the EU
legislative package on energy and climate change that calls for GHG emissions reduction targets
for the non-ETS sectors (a reduction of 4% in 2020 as regards 2005 levels is foreseen for Greece).
It is evident that policies and measures both at national and local level should address this issue.

PROJECT BENFIT AND IMPACT
The pilot demonstration part of the CLIM-LOCAL2020 Program was carried out for 2 years (until the
end of June 2012), with the implementation of specific actions and measures that are briefly
presented below.
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Energy audits in municipality buildings
Energy audits were implemented BY ANEVO in 15 Municipality buildings (13 schools).

Reduction of energy consumption in municipal buildings
Construction works (at the 2nd and 3rd Kindergarten and the Kindergarten "Nefeli" of Volos) were
concluded in June 2012 and included dismantling of the old roof and installation of new insulation
and changing of windows and frames.
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Reduction of electricity consumption in municipal lighting
About 800 light bulbs were replaced with energy saving ones in the streets and parks of Volos. Also,
within the CLIMLOCAL2020 project, 1.155 energy saving light bulbs were put in the classrooms and
other locations of 10 different schools in Volos.

Purchase of environmental friendly vehicles and promotion of environmental friendly driving
Six new vehicles were purchased through leasing for the Department of Cleansing Services: 3 vehicles
for waste (garbage) collection, 2 vehicles for street cleansing and 1 vehicle for washing the waste
bins in the streets. These vehicles were in accordance / products of the “green” EURO 5 technology.
A seminar on eco-driving was organized and addressed to 33 municipal drivers (Department of
Cleansing Services) by a certified instructor on eco-driving.
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Activities related to water utilities
Interventions were performed in the Volos Municipal Enterprise of Water and Sewage, concerning
the upgrade of the electromechanical equipment and replacement of water pumps systems in order
to reduce electrical energy consumption. An informational leaflet (on the possibilities of water
consumption reduction) was delivered through mail to its clients (85.000 citizens of Volos). A study
on “Available technologies and procedures for the treatment of sludge produced by the Wastewater
Treatment Plant of Volos” was also elaborated.

Recycling initiatives
Approximately 650 big paper bins were purchased and distributed to all the municipal offices and
many schools. They all bear the LIFE+ logo and a slogan (“In the city of Volos we change our
mentality, we change our climate”) on them. An informative meeting was subsequently organized
with all the municipal cleaning personnel.
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Management of organic waste (household bins and pilot composting plant)
350 garden (home)-composters (bins) were distributed to the citizens of Volos, following a lottery
procedure that took place in the Town Hall (April 2012) in front of the local TV channels and many
citizens. A separate webpage, a leaflet and a questionnaire/application form were prepared. The
Mayor’s press conference and an open seminar on composting (attended by 400 citizens of Volos)
further promoted the activity. In the future the measure will be supported by the established “Office
on house composting”.
A Pilot Composting Plant was sited in the Sesklou area and appropriately licensed (environmental
permit). The Plant will accept green waste from the maintenance of parks and trees in the city of
Volos, as well as organic waste (bio-waste) produced in households. Proper fencing was put around
the area, a CLIMLOCAL2020 LIFE+ notice board was placed in the entrance and a small information
kiosk was constructed.
Forty (40) special and appropriately marked bins (for greens and organic waste collection) were
purchased and placed in designated spots in the city of Volos, for the citizens’ use.
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COST-BENEFIT DISCUSSION OF THE RESULTS (ECONOMIC AND ENVIRONMENTAL BENEFITS)

The EU “climate change and energy package”, as adopted by the European Council of March 2007,
includes the following energy and environmental objective set for 2020: overall GHG emissions in the
EU will be reduced by 20% compared to 1990. These reductions will be achieved through:
•

the amendment of the Directive 2003/87/EC on emissions trading, aiming to strengthen,
expand and improve the functioning of the European Union emission trading system (EUETS) in the 3rd trading period 2013-2020.

•

the adoption of specific commitments for each Member State for reducing GHG emissions in
the non-trading sectors (Effort Sharing Decision). In this context Greece has to reduce its
GHG emissions by 4% in 2020, as regards to 2005 levels.

The achievement of this target will require a coordinated effort between all administrative levels
within each EU Member State, as well as the active involvement of all stakeholders. In this context,
local and regional governments, representing the closest administration to the citizen, need to lead
action, to show example and to provide political support to actions related to energy conservation,
renewable energy sources etc. To this end, the European Commission launched the "Covenant of
Mayors" initiative which aims to support actions undertaken by local authorities in the field of
sustainable energy policies.
In this general framework, the CLIMLOCAL2020 project has a positive impact on issues related to
climate change mitigation policies, even though the full potential of GHG emissions reduction
identified is not (and could not be) delivered yet. Currently, the measures of the LAP already
implemented by the project Beneficiaries have generated GHG emissions reductions equivalent to
5% (25 t CO2 eq.) of the first intermediate target for 2012 (600 t CO2 eq.), as stated in the Monitoring
Plan. The limited availability of capital resources (given the economic recession in Greece), as well as
delays in the procurement process, are among the parameters affecting the emissions reductions
already achieved.
A number of preparatory actions have been already completed (e.g. awareness campaigns in
schools, initiatives related to home composting and recycling, awareness campaigns for rational
water consumption etc.). There are also at least 250 approved applications by households in the
greater Volos area (end of August 2012) for the national program "SAVING AT HOME".
In total, the implementation of the actions and measures that are described in the adopted Local
Action Plan (LAP) will eventually lead to ∼7% GHG emissions reduction at local level by 2020,
compared to the emissions of 2007 (~70.000 tons CO2 eq.).
The majority of the emission sources covered in the LAP for GHG emissions reductions do not fall
under the scope of the Emissions Trading Directive and therefore its implementation assists the
reduction of emissions in the non-trading sectors and thus promotes the achievement of the
quantitative commitments under the Effort Sharing Decision. In addition, the measures included in
the LAP have, in many cases, ancillary environmental benefits, especially with respect to air pollution.
For instance, interventions related to road transportation, fuel switching, RES, contribute to the
improvement of air quality, a major EU environmental objective supported by the Directive
2008/50/EC on ambient air quality and cleaner air for Europe.
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Apart from the above mentioned environmental benefits, the implementation of the LAP developed
in the context of the CLIM-LOCAL2020 project is expected to have economic and social benefits. The
economic analysis undertaken showed that about 60% of the identified GHG emissions reduction
potential concerns win-win measures (i.e. interventions presenting an economic benefit for endusers without the provision of any economic subsidies or other similar policies). This win-win
potential is allocated (though not evenly) to all stakeholders (Municipality of Volos, Municipal /
Public agencies, Households, Services) and therefore economic benefits (mainly through the
reduction of energy expenditures due to energy conservation) are diffused locally.
The full implementation of the energy conservation measures, which are included in the LAP for the
municipal buildings (medium and high priority), will lead to an annual reduction of energy expenses
by ~80.000€. Other significant savings will be achieved from the separate collection of greens and
organic waste in the Pilot Composting Plant: ~190.000€ was paid every year for the disposal of green
waste (the profit for the Volos Municipality will be double, as the lifetime of the existing sanitary
landfill will be also extended).
Indirect economic benefits will occur through the participation of the private sector (services and
construction) in the implementation of the measures, as additional income would be generated. This
additional economic activity would also have a positive impact on the employment at local level.
Other positive impacts that are related to the long-term capacity of the Municipality of Volos for
the assessment of climate change mitigation actions include:
(a)

The developed emissions inventory (together with the associated emissions projections), that
provides a base (or reference) year for setting targets and for the assessment of the
effectiveness of related policies and measures.

(b)

The developed tools that built capacity within the Municipality of Volos and DEYAMV in issues
related to GHG emissions inventory and projections. The application of these tools can provide
the basis for any future integrated assessment of climate change mitigation actions.

(c)

The Local Action Plan (and the associated Monitoring Plan) for climate change mitigation in the
greater Volos area, especially when considered its formal adoption by the Volos Municipal
Council, on the one hand indicates the commitment of local authorities for reducing emissions
and on the other hand provides a guidance on how to achieve the target set.
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TARNSFERABILITY OF PROJECT RESULTS
A key innovative aspect of the project, relevant not only to local authorities in Greece but also in the
EU, was the development of a consistent methodological framework for the formulation of a LAP.
Issues addressed in the framework developed concern:
(a)

The compilation of a GHG emissions inventory according to the IPCC guidelines and covering all
relevant sources of GHG emissions.

(b)

The development of a baseline scenario on the basis of which policies and measures are first
identified and then evaluated.

(c)

The assessment of the measures identified was not limited to the private economic costs and
benefits and the reduction of emissions per measure, but ancillary environmental benefits
were considered as well, by estimating the associated environmental externalities.

(d)

For the prioritization of the measures to be included in the LAP a multi-criteria method was
applied.

(e)

The development of a (i) a set of implementation guidelines for all measures, to be used by
local authorities, interested stakeholders and citizens covering both technical, financial and
administrative aspects, and (ii) a monitoring plan which will include procedures and
appropriate indices for measuring the progress of each measure to avoid delays and correct
problems, and will allow the compilation of regular and reliable progress reports and the
communication of information to all interested parties

The description of the methodological framework developed in the technical reports prepared and
the tools developed for applying this framework (all available in the project web-site) allows for the
transferability of the process to other municipalities. The multi-parametric structure of the tools
enables their replicability to other municipalities, as long as a minimum set of data / information is
available.
The applicability of the methodologies and tools developed was demonstrated in a pilot scale in real
conditions, by their application in the Municipality of Volos. As the LAP addresses all emission
sources in the area and there are no similar programs at municipal level elsewhere in Greece, the
project can be considered to be a pilot for the application of these methodologies and tools, while
implementation constitutes a first full scale application. The CLIMLOCAL2020 project desires to serve
as a prototype approach for a decentralized effort in achieving future and much stricter national
emission reduction targets, with beneficial multiplication effects if applied to other municipalities in
Greece and the EU. It should be noted that at present, Volos is the only municipality in Greece having
a Local Action Plan for GHG emissions reductions.
Finally, it should be mentioned that the CLIMLOCAL2020 project could serve (e.g. though the project
implemented measures, dissemination activities, the “Local Office for Climate Change” etc) as an
example to other Municipalities to get involved on climate change mitigation issues in their
jurisdiction. Such an involvement could have a positive impact in the overall implementation of the
associated EU Directives in order to reach the targets set for Greece.
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PROJECT DETAILS
Total budget: 2.777.891 EUR
EC co-funding: 1.086.542 EUR (49,88%)

Coordinating Beneficiary:

Municipality of Volos http://www.volos-city.gr

Associated Beneficiaries:

Municipal Enterprise for Water Supply and Sewage Treatment of the
greater Volos Area (DEYAMV) http://www.deyamv.gr
Volos Development Company (ANEVO) www.anevo.gr
EPEM SA – Environmental Planning, Engineering and Management
www.epem.gr

Contact:

Ms. Evi Karaiskou (environment@volos-city.gr)
Mr. Nikos Gargoulas (ngargoulas@epem.gr)

Further information is available on the CLIM-LOCAL2020 website www.epem.gr/climlocal
_______________________
This Report was prepared under a LIFE+2007 Environment and Governance project “Developing Local
Plans for Climate Change Mitigation by 2020” (LIFE07 ENV/GR/000282) financed by the European
Community’s Financial Instrument for Environment LIFE+
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