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1. Executive Summary

BEAST (Beyond Energy Action STrategies) served as the first step in closing
the implementation gap for 25 local
bankable energy projects. The local
projects or actions from 9 countries
were selected to be supported by partners of BEAST project consortium. All
local actions were grouped and coordinated in 3 clusters (SAVE, ALTENER
and STEER). Clusters allowed more
efficient organization of workshops,
better facilitation of information and
knowledge exchange. Cluster work
also improved innovation in the implementation process.
SAVE cluster was formed for actions
targeting energy efficiency (EE). Common challenges being addressed were
financing by different mechanisms like
ESCOs, EPC or application of specific
energy management system. Focus of
projects varied from multi-residential
and complex public buildings like city
halls, schools, swimming pool and service sector buildings to street lighting
and strategic development of low carbon and energy efficient properties.
Actions targeting production of energy
from renewable energy sources (RES)
was grouped in ALTENER cluster. This
cluster was divided in two major topics
that are co-operated closely. The first
topic was related to the production of
renewable energy based on well-known
technologies. This included bioenergy
based district heating and CHP, use

of industrial excess heat, low impact
hydro, community financed RES and
microgrids. Marine energy resources,
such as wave energy and water desalination by RES cooperated in a cluster
for New Technologies. The cluster also
included development of new business
models and establishment of public
energy supply company.
STEER cluster grouped actions targeting clean transport. This included fleet
analysis, support of infrastructure development for charging of electric vehicles (EV), capacity building and knowledge transfer for electrical vehicles,
trains, buses, and boats. It also included actions addressing coordination
of goods for creation of a logistically
efficient and environmentally friendly
distribution system in the city centre as
well as action for increasing bicycling
through countryside.
In each cluster jam sessions were organized according to the developed
guidelines. Jam sessions helped in
removing barriers and showed how to
proceed with implementation of the
local actions. Moreover, international
cluster workshops and linked study
visits to specific sites and facilities
were arranged in each country. The
experience gained during these events
by the partners was transferred to local work groups. Similarly, successful
steps in the process of implementing
of local actions from local work groups

was presented in workshops and
shared among partners.
Project finally resulted in the establishment of structures for efficient delivery
of SEAPs. 25 bankable sustainable energy projects have been identified and
supported in implementation. Already
finalised and implemented actions
lead to measurable energy savings
and increased energy produced from
renewable energy sources. Estimated
investments by the end of project due
to BEAST is close to € 38.2 million and
reduced emissions of GHG is estimated at about 21 ktCO2(equivalent) per
year. Both investments and reduction
of GHG emissions will increase in near
future as some projects are still being
implemented or they are prepared for
implementation.
This popular report prepared by all
project partners contains an overview
of innovative implementation solutions and business models for bankable energy projects. It also provides
guidelines on processes towards partnership and stakeholder acceptance
models. For each BEAST cluster, a very
short overview of all actions has been
provided describing the main challenges or barriers, results and conclusions.
More information on BEAST actions,
related business models and other
project deliverables can be found at
the BEAST project web site.

5
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2. Introduction

Covenant of Mayors for Climate &
Energy1 is the world’s biggest urban
climate and energy initiative that
brings together more than 7000 local
and regional authorities voluntarily
committed to implementing EU
climate and energy objectives in
their territory. Currently the initiative
is covering 223,621,888 inhabitants,
and new signatories now pledge to
reduce CO2 emissions by at least 40%
by 2030 (20% to 2020) and to adopt
an integrated approach to tackling
mitigation and adaptation to climate
change. Goals of each signatory must
be achieved through implementation
1 http://www.covenantofmayors.eu/
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of Sustainable Energy and Climate
Action Plan (SECAP). The SECAP
(formerly SEAP) is the key document
in which the Covenant signatory
outlines how it intends to reach its
CO2 reduction target by 2030 (formerly
2020). It defines the activities and
measures set up to achieve the
targets, together with time frames and
assigned responsibilities. Covenant
signatories are free to choose the
format of their SECAP, if it is in line
with the general principles set out in
the Covenant SECAP guidelines.
The process of implementing SECAP’s (SEAPs) and managing energy

systems towards renewable energy
resources and energy efficiency is
moving too slowly across Europe. The
technical capacity of local authorities
is insufficient – both financial and
technological solutions are most often
out of the control of the local authorities.
The BEAST consortium represented
a well-balanced partnership of energy
agencies from regional and national
level, regional and local governments,
research institute and university which
enabled the project to tackle the complex barriers of multilevel governance.
Before the BEAST project the partners
had been involved in development
processes of SEAPs or similar action
plans. Also, they had experience with
implementation of transport and energy projects either in their own countries, on EU level, or both. Even though
all partners had a proven role in their
working areas supporting implementation of local energy plans, the consortium was brought together with the aim
of being complementary. Not having a
regional coordinating body supporting
joint implementation of local SEAP actions in small municipalities is rather
common in Europe. The complementary consortium of BEAST project was
well equipped to handle different local
and regional conditions widespread
across Europe, providing well-functioning supportive actions to speed up the
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implementation of SEAPs.
The BEAST project managed to catalyse an opening up of how local and
regional processes are governed by
stimulating collaborative partnerships
and innovation. Strategic objectives
of BEAST actions for implementing
SEACP’s (SEAP’s) with respect to
EU-targets are:

••

Accelerated implementation of
Sustainable Energy Action Plans by increasing the involvement of local and
regional stakeholders in strategic energy action planning.

••

Strengthened technical capacity of
the local energy leadership by demonstrating cross-European successful effects of collaborative partnerships.

••

Increased investments for energy
efficient technologies and supply of
energy from renewable energy sources, including their infrastructures, by
implementing bankable projects and
sharing good practice solutions.
After identification of target groups

and key actors at the beginning of project, detailed knowledge of implementation capacity of actors involved in
local actions in partners’ regions was
acquired. Jam session workshops
were organized to help remove barriers
and proceed with implementation of
the local actions.
During the “Design” phase of project,
viable partnerships and business
models were generated and the most
suitable ones were chosen for the implementation. The local and regional
technical capacity was reinforced to
organise and manage action implementation and to adapt to new conditions for continuous and accelerated
implementation of SEAPs. Throughout
the project local and regional capacity
was reinforced on partnerships and
business models for bankable energy
actions.
Synthesises provided in project reports
of the experiences gained from the implementation processes, was used to
define transferable tutoring models for
multiple local authorities implementing

their SEAPs and regional actors supporting them. The deliverables from
the project provide valuable tutoring
guidelines and models to the second
generation of action-oriented SEAPs.
The tutoring models given in the deliverables address many practical challenges associated with implementation of actions.
BEAST project achieved the following
objectives during its lifetime:

••

Established structures for continuous effective speedy delivery and
implementation of SEAP actions in 9
countries.

••

Built long-term capacity among
authorities and various other stakeholders by preparation and delivery of
bankable sustainable energy projects.

••

Contributed to the EU energy policy
targets by implementation of actions
for measurable energy savings and
increased renewable energy sources
supply.

7

IEE project Contract N°: IEE/12/856/SI2.644759

3. Applied Approach and
Methodology
Jam sessions

One of the important characteristics
of the BEAST project was to follow a
step-by-step and learning-by-doing
approach:
Mobilize,
Understand,
Design, Implement and Manage. The
first two steps and part of the third one
were successfully supported through
the organisation of sustainability Jam
sessions.
Sustainability Jam sessions are a new
and innovative type of workshop that
are used primarily for the development
of sustainable and environmental projects and products. It was first noticed
in music and then spread to different
types of other applications. Jam sessions are a valuable tool when trying to
find innovative and non-conventional
ways for the solution of barriers placed
in front of projects. They are also a valuable tool for the generation of ideas in
different areas, from music to sustainability projects, academic and industry
discussions, by looking at scenarios
from different perspectives.
BEAST project partners organized and
successfully implemented 11 jam sessions during the first project year in the
period September 2014 to February
2015. Jam sessions covered all three
clusters, but only one was organized in
STEER, while ALTENER and SAVE clusters each had 5 sessions. Number of
participants at Jam sessions differed
for each action, from 10 to almost 40.
8

All Jam sessions had a similar structure as they were organized according to instructions “D4.2: Jam session
workshop guidelines” developed by the
BEAST consortium. As the Jam guidelines were prepared only for internal
purposes, reports available for wider
public can be found at the project web
site in deliverables “D2.3: 9 well organized and implemented jam sessions”
and “D4.4: Report on tools for increasing stakeholder acceptance and recommendations for adjustment”.
Jam sessions started with a site visit if
it was possible to organize it and with
explanation of basic characteristics of
jam session and main rules of “jamming”. Some presentations regarding
the “red hot topic” which was being
discussed in the Jam session were
given by experts in that area. Participants were then asked to think about
problems for project implementation
and to individually find solutions for
them. Group discussion about proposed problems and solutions then
started. Depending on the number of
participants, everything was first discussed in several smaller groups and
afterward in one big group with all
participants. After each Jam session,
some general conclusions were drawn
and all participants filled out evaluation
forms.
The filled evaluation forms mostly
agreed that Jam sessions were suc-

cessfully implemented and most of
the participants supported this kind of
communication. General comments
were that the most useful thing from
Jam sessions was exchange of information and the possibility to discuss the proposed project with other
stakeholders and experts. Things that
could be further improved about Jam
session implementation were better
scheduling and time planning. From
the reports gathered in D2.3 it can be
concluded that exchange of information and possibility to discuss proposed project with others, with good
scheduling and timing are pointed out
as very important parts of the implementation of Jam sessions.
BEAST partners also felt that the jam
session format was a useful tool for
establishing better communication
with stakeholders, allowing all stakeholders to provide their insight on the
project and to provide their ideas how
the project implementation and project itself can be improved. In some
instances, Jam sessions accelerated
project implementation and several
partners have gone on to run further
Jam sessions within their region.
Generally, it can be concluded that
Jam sessions have shown some new
perspectives about project implementation and gave an update on useful
information and current state of implementation of proposed actions.
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4. SAVE CLUSTER

People are always quite unified in their
opinion when it comes to energy efficiency – all agree the best way to reduce energy costs is to reduce energy
usage. In the BEAST project’s SAVE
cluster there were many actions tackling energy efficiency. BEAST partners
from Italy, Latvia and Scotland focused
on energy efficiency measures in buildings, in Cyprus they focused on energy
efficiency measures in swimming pool
and public lighting, in Norway on energy management systems, and, in Belgium, energy efficiency through EPC
contracts.
The measures under the SAVE cluster
included: replacement of windows, replacement of bulbs to LED, installation
of solar PV panels in Italy, installation
of LED lighting, in Cyprus, implementation of energy management systems
in Norway, versatile EE measures to
public buildings through EPC contracting in Belgium. In Latvia there was
complex EE refurbishment of multi-residential buildings. This included

application of extra thermal insulation
to the external walls, to the basement
ceiling, to the roof or the ceiling of the
top floor, change of doors in the stair
cases, installation of door shutting devices, improvement of ventilation and
modernisation of heating systems in
Latvia. In Scotland, work was done
to improve the strategic approach to
tackling fuel poverty levels.
BEAST has been of high value in terms
of sharing knowledge on how to best
influence and foster actions leading
to saved energy - in project meetings,
cluster meetings and Skype SAVE
meetings. It has been very valuable to
find out about and compare the focus
and the supported measures of national support measures in partner countries. It was also beneficial to find out
more about the building norms, for instance, the thickness of walls, U-values
of construction materials, etc., which
have varied from country to country
depending on geographical position
and climate.

Regarding the bankability of the projects there were differences in countries, therefore it was a positive challenge to find the things in common.
Building a bankable project starts with
identifying and analysing the factors
that make a project economically attractive, and what the influence of
these can be. Factors that influence
on bankability of energy projects were
identified in all clusters and analysed in
three categories: technical, regulatory
and market risk factors.
Factors that could influence bankability of SAVE projects included: electricity prices, discount rates, capital cost,
financial value of savings, rebound effect, project financing, operation and
maintenance costs, geographic location and climate, awareness, and tax.

9

IEE project Contract N°: IEE/12/856/SI2.644759

4.1 Energy Efficiency
Refurbishment of CMM
Headquarter
by Valtellina Mountain Community of Morbegno
(CMM), Italy

Action
The CMM headquarter building dated
1996 is an award-winning construction
in the city centre of Morbegno - INARCH Award in 1994, and INARCH/
DOMUS Award. For energy saving the
building needs improvement and renovation. That’s why the CMM decided to
study a solution to decrease energy
waste of the building, saving lots of
emissions per year and offering an example of good practice for the population.

considering a reasonable cost kWh of
electric 0.2 € / kWh, the achievable savings would be equal to € 754.4.
Furthermore, it is proposed to place
photovoltaic panels on the roof, the
production of which should be equivalent to savings of 63,600 kWh per year,

the estimated economic benefit
around € 12,720 per year.

Finally, each luminaire 4x18W replaced
with a LED technology will save about
374 €. All works are estimated for a total of € 750,000.

The mayor of Volda municipality handing over the Eco-lighthouse
management certificate to the envornmental management coordinator

After the replacement of windows, it
is expected that primary energy savings in winter heating season would be
about 370 cubic meters of natural gas
per year. In terms of economic benefit,
the savings achieved yearly at current
prices would correspond to 6,200 € per
year. In addition in the summer season an expected saving of electricity
needed for air conditioning would be
about 600 kW /h of electricity. In terms
of electric power consumption during
the summer it is of 3,772 kWh per year,
10

is

at Volda higher secondary school.
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The project just received the approval for mortgage by the national bank
for public investment (called Cassa
Depositi e Prestiti).

Overcoming of the barriers
The most important barriers in project
implementation were the initial economic cost, and the presence of more
urgent issues at local political level.
Regarding the economic side, the project presents several aspects which
would need to be improved, in fact the
ROI (the time to recover the initial investment through the annual saving
reached) is about 30 years – a too long
period.
These barriers have been overcome by
help of the debate and jam sessions
during the BEAST workshops. On these
occasions several experts were invited

to discuss saving energy in the building, offering the opportunity to have a
critical vision of the project, to propose
alternative solutions and to show practical examples of just implemented
works in similar context. This raised
awareness and understanding of energy saving in the building among the
local politicians.

Results
The project is not yet implemented but
important steps have been taken. First
of all, the project has been raised in the
local political agenda and this has resulted in discussions in official meetings which has raised interest and
opened debates. A further result is a
recently commissioned analysis of the
building aimed at defining the points
where the higher losses of energy are
and where the most urgent interventions are necessary.

The study has been commissioned
from an expert on passive houses,
which demonstrated results of refurbishment implemented in different
buildings of the area.

Conclusions
The project is now in discussion in
the local political agenda and it will
be probably implemented in the forthcoming future. In this case the role of
the BEAST project has been very important, as it has highlighted the weak
business plan of the previous design
and brought to the surface the need
to reconsider the proposed solutions.
Debate has been stimulated by several
meetings and workshops promoted by
the EU project as well as by the international comparison.
Lessons learnt by this experience are
the need to consider cost-benefit analysis and to draw up a business plan
before the work starts. Consideration
of similar cases and experiences has
proved to be very useful.

11
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4.2 Energy Efficiency Measures
and Penetration of RES to the
Municipal Swimming Pool of
Lakatamia Municipality (SAVE –
ALTENER)
by Cyprus Energy Agency (CEA), Cyprus

The Municipal swimming pool of Lakatamia

Action
Public sport facilities like municipal
swimming pools serve citizens that
wish to do sports, recreation, special
training and treatment. The Municipality of Lakatamia, by aiming to provide this service to its citizens, operates three uncovered pools during the
whole year. For the swimming pool to
operate during the winter it needs to
meet predefined water temperature
levels according to the guidelines of
the Cyprus Sports Association. For this
reason, auxiliary heat is produced by a
12

pair of oil boilers. Thus, the municipality has to allocate a significant amount
from their budget to cover the energy
costs of operating the swimming pool.
The municipality committed to work
towards the EU 2020 climate change
objectives by reducing energy consumption and CO2 emissions within
their territory and especially within municipal buildings and facilities.
The municipal council agreed that an
energy audit and a business plan were
needed to decide the future of the

swimming pool. Initial options included: the closure of the swimming pool
during the winter, the increase of the
entry fee for the citizens, improving
the energy efficiency of the swimming
pool or leaving the private sector to operate the pool.

Overcoming of the barriers
The barriers identified which were affecting and still affect the 100% implementation of the project are:

••

The lack of technical knowledge
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for solutions and energy saving opportunities and especially the low-cost
actions.

••

••

••

The lack of finance because of the
general Cyprus financial crisis.

••

Bureaucracy and public procurement rules.

••

Strict regulations for air pollution
control connected with large boilers.
Thanks to the BEAST project, it was
possible to address those barriers
with technical capacity workshops for
staff, and meetings with stakeholders
to identify solutions that the market is
available to provide. Also, an energy
audit and a business plan were elaborated which helped to describe the
current situation, set the energy saving
priorities and explain different business models for the implementation of
the proposed actions.

Results
The results of the capacity building activities and the technical support provided, resulted in a final list of measures for the swimming pool ranked
from the most important to the less
important:

••

Optimization of pool operation
(temperature set points) – No cost
measure.

••

Optimization of pumps operation –
No cost measure.

Installation of biomass boiler –
High capital cost but very low operational cost.
Solar thermal system for contribution to the hot water demand – High
capital cost but with significant savings.

••

Installation of photovoltaics – High
capital cost with significant savings.

EPC purchasing options through accredited ESCOs enable energy-efficiency projects with no upfront costs
and include guaranteed payback and
results. The high potential for energy
savings should be exploited and public private cooperation seems to be the
most suitable model. The total energy
savings if all the measures are implemented could be up to 81,900 €/year
(66%).

The Municipality, since December
2016, has managed to implement the
“No cost” measures and create savings. However, the implementation of
measures with high capital costs have
been postponed for the coming year
even if the business plan proved that
they are financially bankable. This is
due to the immature market of ESCO’s
in Cyprus and the lack of financing.

Conclusions
The move to energy efficient technologies and the exploitation of renewable energy sources has been gathering pace over the last five years with
the technology improving rapidly and
costs falling quickly. Price and product
are now at the point where Local Authorities should be developing “spend
to save” business cases.
Significant overall savings will come
from reduced energy demand, which
will offer protection against rising energy prices. Although the municipality
lack budgets for capital investment in
comprehensive renovation projects,

Municipal swimming pool energy consumptions overview

13
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4.3 Upgrade of the Street
Lighting in 20 Local
Authorities in Cyprus
by Cyprus Energy Agency (CEA), Cyprus

Action
The project “Upgrade of the Street
Lighting in 20 Local Authorities in Cyprus” is directed for Cyprus in the territories of twenty (20) Local Authorities
in several locations and Districts in Cyprus and covers urban, rural and tourist
areas.
Energy savings in street-lighting is a
priority area for Local Authorities in
Cyprus, who are aiming through energy saving measures to significantly
reduce both carbon dioxide emissions
and the annual spend for public lighting, which in many cases is more than
10% of their annual budget.

The total number of existing lighting
that will be replaced with new lighting
technology Light Emitting Diode (LED)
are 55.940. The project will be implemented through Energy Performance
Contracts (EPC), by an Energy Services
Company (ESCO), that will be awarded
the contract through the public procurement procedure.

Overcoming barriers
One of the most important barriers
was the ownership and the responsibility for the maintenance and operation
costs for street lighting. The situation
regarding street lighting was unclear
for decades in Cyprus. Although most

Example of LED street lighting application in Nicosia, Cyprus
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lighting fixtures belong to the local
authorities and they also have the responsibility to pay the electricity and
maintenance bills, they have no say in
the design, technology and installation
of lighting fixtures. It was only possible
to receive services from the only one
utility company, the Electricity Authority of Cyprus. Through meetings, workshops and consultation processes the
option for local authorities to have third
party services for the installations and
maintenance of new street lighting fixtures is now clear. This is only possible
with public procurement which is also
a long and a time-consuming procedure.
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The implementation of the project requires an important initial investment.
However, most of the local authorities
are not able at the present time to invest or apply for a bank loan due to the
effects of the financial crisis. Thanks to
the business plan elaborated through
BEAST, it was possible to identify the
most suitable business model which is
Energy Performance Contracting.

Results
A joint public procurement for the improvement of street lighting in 20 local
authorities was launched for Energy
Performance Contracting. It was estimated that the project would achieve
energy savings of about 10-12 GWh
and 2 to 2.5 M€ per year. The procurement failed because of the ineligibility
of the proposals.

Conclusions
The move to LED outdoor lighting has
been gathering pace over the last five
years with the technology improving

rapidly and costs falling quickly. By
2020, the energy saving compared to
today’s conventional lighting is expected to reach 90 per cent. LED Street
lighting technology can cut energy
bills and significantly reduce CO2 emissions. Significant overall savings will
come from reduced energy demand,
protection against rising energy prices
and lower maintenance and inspection
costs.

additional barriers to the successful
initiation of the project. In addition to
this, a significant decrease in electricity
prices in recent years had an impact on
the financial bankability of the project.
Therefore, it is recommended that the
project should be implemented in the
next 1-2 years with a smaller joint public procurement in order for the ESCO’s
to have the capacity to handle such a
project.

Although many local governments lack
budgets for capital investment in comprehensive renovation projects, EPC
purchasing options through accredited
ESCOs enable energy-efficiency projects with no upfront costs and include
guaranteed payback and results. An
ESCO can undertake the implementation of this project, due to its short payback time, good IRR and NPV.
The first call for tenders for Energy Performance Contracting proved that the
size of the project, combined with the
immature ESCO market in Cyprus were

15
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4.4 Energy Efficiency Measures
and Penetration of RES to the
Municipal Town Hall of Aradippou
Municipality (SAVE – ALTENER)
by Cyprus Energy Agency (CEA), Cyprus

The town hall of Aradippou Municipality

16
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Action
The utilization of renewable energy
sources and the improvement of energy efficiency of the Municipal Town
Hall of Aradippou Municipality is one of
the energy actions for public buildings
listed in their 2013 sustainable energy
action plan. The Cyprus Energy Agency supports the implementation of the
action and an energy audit and a business plan were developed to examine
the possibility for Energy Performance
Contracting with an ESCO.
The energy demands for Aradippou’s
Town Hall according to the results of
the energy audit are:
Electricity (kWhel/year): 69,157
Heating oil (kWhoil/year):9,242
Total primary energy (kWhprim/year):
196,890
Energy expenses (€/year):18,230
In total, 9 energy efficiency measures
were examined for the building. However, according to the results of the
feasibility analysis, only 7 out of 9 were
finally proposed for implementation.

Technical measurements during energy audit

10 local ESCOs companies have been
registered in Cyprus. In addition to this,
the following barriers were identified

implementation of all proposed measures costs 12,425 €. However, only
5,000 € were spent within 2016

••

The size of the investment as well as
limited energy savings potential make
this project unsuitable for Energy Performance Contracting. The main reasons for the limited savings potential
are the daily hours that the building
is in use (8 hours) and the very rare
usage of the heating and cooling system. Therefore, the project, and similar
cases of public buildings in Cyprus, is
recommended to be implemented with
the Municipality’s own funds.

Lack of technical expertise within
the municipal staff

••

Lack of in-depth knowledge of EPC
contracts.

••

Lack of funds to implement the
project through purchase contract.

••

Small scale project.

The 7 measures are listed below:

••

Low energy savings potential

A. Installation of stand-by killers to all
electronic devices in the building

Results

B. Replacement of inefficient lamps
with new LED lamps
C. Replacement of Server rooms cooling unit
D. Installation of lighting automations
E. Optimization of lighting zoning
F. Installation of 5 kW photovoltaic system
G. Desks and working places rearrangement

Overcoming barriers
The ESCO market in Cyprus is at the
very early stages of development. The
operation of ESCO companies is regulated by the Regulatory Administrative
Act KDP 2010/2014. Until recently, only

The business plan carried out within
the BEAST proved that the feasibility of
the project with Energy Performance
Contracting was critical. As a result,
the municipality agreed to proceed
the implementation of the majority
of the measures proposed through a
purchase contract. Stand-by was decreased, the efficiency of the lighting
was improved and the cooling units
for the server room were replaced with
high efficient air conditioning units
A+++.

Conclusions
The implementation of all proposed
measures will result in energy savings of about 15,560 kWh, equal to a
reduction in energy costs of 3,510 €/
year. Those savings represent 23% of
the current energy consumption of
the Town Hall. The capital cost for the
17
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4.5 Implementation of Energy
Management System (EMS) Eco-Lighthouse in Several Public
Buildings
by More and Romsdal County Council (MRFK), Norway

Action
Eco-Lighthouse is Norway’s most
widely used certification scheme
for enterprises seeking to document their environmental efforts and
demonstrate social responsibility. The
Eco-Lighthouse scheme is based on a
set of general requirements, the General Industry Criteria, which apply to
enterprises in all industries, and over
70 sets of criteria applicable to specific industries. Industries are classified
according to the Norwegian Standard
Industrial Classification (SIC2007).
To achieve certification under the
Eco-Lighthouse scheme, enterprises
must satisfy both the General Industry Criteria and the criteria specific to
their respective industries. Enterprises
wanting to become an Eco-Lighthouse
undergo a certification process lasting
between 3 and 6 months. In collaboration with an authorized Eco-Lighthouse
consultant, the enterprise establishes
an internal environmental group and
completes an internal environmental
analysis. This analysis starts out by
looking at the enterprise’s environmental impact in the areas of energy, waste,
transport, procurement and work environment. Subsequently, an action plan
is created that includes measures to be
implemented in the enterprise in order
to be awarded environmental certification. When these measures have been
implemented and the enterprise fulfils
branch requirements, an independent
18

assessor approves the enterprise as
an Eco-Lighthouse, which is then issued an Eco-Lighthouse diploma.

Overcoming of the barriers
It is politically decided by the County Council of Møre and Romsdal that
the County’s central administration, 23
higher secondary schools and 4 dental
districts comprising of 36 dental clinics
shall be always certified as Eco-lighthouse. This project aims to implement
a new management model called “the
head office model” to get the highest
quality lighthouse dividends possible
throughout the entire enterprise. The
Eco-Lighthouse Foundation’s Head Office model is relevant for large chains
and corporate groups. This criterion
firmly places the environmental management system in the head office

The mayor of Volda municipality handing
over the Eco-lighthouse management
certificate to the envornmental management coordinator at Volda higher secondary
school.

for the entire enterprise, clarifying the
processes and environmental criteria
that must be fulfilled by the head office
and those to be fulfilled by subordinate
units.
The tool provides:

••

Easier certifications

••

Stronger foundation

••

Better information flow

••

More rational certification

••

Time savings

••

Reduced costs

••

Increased knowledge and commitment
The main risk that lies within this Environmental Management system is
if there are any outstanding orders/
non-conformities issued by public
authorities. The building and maintenance department in the County has
periodic maintenance work to ensure
all the buildings owned by the County Authority comply with the latest
norms and standards. In certain cases,
where there is a need for a total renovation/rehabilitation, the process to be
Eco-lighthouse will be delayed until the
standards are met and when the outstanding orders are closed.
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The Environmental Management group at Tingvoll higher secondary school comprising of student representatives and the management.
Tingvoll school was the first school in the county to implement the Eco-lighthouse head office model.

This Environmental Management
System is comparable to a financial
management system, but instead of
measuring expenditure, income and
financial performance, this EMS like
any other, helps an organization meet
sustainability goals, comply with environmental regulations, and improve
health and safety for both employees
and the community. The main social
benefit of the project is environmental
efforts to demonstrate social responsibility. All the municipalities in Møre
and Romsdal have signed to be in this
Eco-lighthouse scheme. Each municipality has in their Climate and Energy

Plan to have all their institutions etc.
Eco-lighthouse certified within a specific time frame.

Results
As per December 2016, the central administration, 18 of 23 higher secondary
schools and all the 4 dental districts
are certified Eco-lighthouse. 5 of the
higher secondary schools that are not
certified have outstanding orders and
will be certified when they are closed.
This process will take 3-5 years as
these schools have to be renovated/
rehabilitated.

Conclusion
Every organization needs an Environmental Management System. An
Environmental Management System
(EMS) helps sustainable businesses
implement systems that help reduce
an organization’s impact on the environment while improving operating
efficiency. Anybody out there wish to
waste energy, money and harm our environment?
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4.6 Building Energy Efficiency and
Refurbishment Through Energy
Performance Contracting in 85
Municipal Buildings, EPC Coaching
in the Province of Flemish Brabant
by Province of Flemish Brabant (PFB), Belgium

20
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Action
Municipalities in Flemish Brabant own
a lot of buildings, but many of those
(public) buildings are quite old (mainly built before 1975), with low energy
performance and a lot of energy loss.
Moreover, the municipalities lack the
financial means that would allow them
to implement energy saving measures
and develop a long-term strategy to
make their buildings more sustainable
and energy efficient. Renovation is often postponed.
Therefore, the province of Flemish
Brabant (PFB) launched an innovative
EPC coaching trajectory to support
and stimulate the municipalities to
implement energy saving measures.
As a business model and as a way to
get investments funded, the province
of Flemish Brabant chose the model

of Energy Performance Contracting.
Through the EPC coaching trajectory,
the province of Flemish Brabant stimulates the development of EPC projects
for the municipal building stock by
guiding the municipal staff, in 4 steps,
towards an EPC facilitator.
Within an Energy Performance Contracting project, an ESCO or Energy
Service Company implements the energy efficiency (and optionally renewable energy) measures, with a contractual guarantee that the projected
energy savings will be delivered and
maintained during the contracting period, using the stream of income from
the cost savings to repay the costs of
the implemented investments. This
way the financial risk is limited for the
building owner, in this case the municipality.

The province of Flemish
Brabant wants to be climate
neutral by 2040. As a Covenant of Mayors Coordinator,
we support 60 municipalities to reduce CO2-emissions by at least 20% by
2020. To reach these goals,
the use and loss of energy
in buildings has to drop
drastically.
The goal of the EPC coaching is to
assess whether Energy Performance
Contracting is feasible for the building
stock of a particular municipality or
a group of municipalities, and set the
scope of the EPC-project, leading to
the procurement of an EPC-facilitator,
based on a model tender document
offered by the province. The facilitator
21
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will then conduct the negotiations with
the ESCO and do the follow-up of the
implementation of the EPC-project and
assess the actual guaranteed savings.
In the first step, all municipalities followed a start-up EPC training, where
all stakeholders needed to be present
(technical staff, financial staff, politicians, sustainability officer etc.). In the
second step, the province of Flemish
Brabant conducted a pre-feasibility
study, including spot advices and data
collection on the buildings: energy
consumption, technical condition of
the buildings, overview of possible EE
measures, but also other aspects such
as demographic trends and needs,
multiple use and conversion of existing buildings, occupation level. For this
task, the municipalities themselves
collected all the necessary data, making use of specific tools for data collection and analysis developed by PFB.
After data collection and analysis by
PFB, the conclusions were discussed
in a strategic workshop. This way, the
municipal staff and politicians got insight into the feasibility of EPC for their
municipal building stock.
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In the third step, all the stakeholders of
at least 3 municipalities (mayor, deputy mayors, technical, financial and
environmental staff) participated in a
JAM-session, together with different
experts on legal, technical and operational aspects of EPC. The JAM-sessions, together with the strategic workshops, revealed it to be very important
to remove psychological as well as
technical barriers, get full stakeholder
acceptance, and help the municipality
to take the final decision to go ahead
with the EPC project and tendering
process. During the jam sessions, participants could exchange experience
with fellow municipalities and experts
and ask more in depth questions to the
experts, questions that often had risen
during the pre-feasibility step, data collection and analysis.
Based on the pre-feasibility report,
strategic workshops and jam session,
the participating municipalities agreed
on the scope of the EPC-project and
the assignment of an EPC-facilitator.
In the last and fourth step the municipalities procured an EPC-facilitator,
using the model tender document developed by PFB.

Results
•• The EPC coaching was a big suc-

cess. 11 out of the 16 municipalities
that started the coaching, decided
to go on with an EPC-project. Of the
municipalities that did not start an
EPC-project, 3 municipalities decided
to implement the energy saving measures themselves through traditional
public procurement.

••

3 municipalities already assigned
an EPC-facilitator, the others will assign one beginning of 2017.

••

For those municipal buildings or
municipalities of which the EPC coaching trajectory showed that they cannot
be assigned to an EPC-pool, due to
low economic scale to implement EPC
(small buildings, with low energy cost),
an alternative solution was provided
in developing guidelines and a tender
document for recommissioning of the
technical installations in the buildings.

••

Expected savings: a reduction by
2020 of 9,887 tons CO2, 28,610 MWh
(non-primary energy). This as a result
of a reduction of 20-25% through EE investments with EPC for a total amount
of 7,718,445 euros in 85 buildings of
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11 municipalities and 5% of energy
reduction through recommissioning
measures in 35 buildings of 5 municipalities.

Overcoming of barriers
•• Technical and maintenance teams

of the municipalities often feel that
they will lose control over “their” technical installations when starting with
EPC, as ESCOs require some control
over technical installations in order to
achieve the contractually agreed savings. Jam sessions, where technical
staff could interact with experts, and
training helped to reassure technical staff that they wouldn’t lose jobs.
“Losing” control over technical details
equals gaining control in other more
relevant aspects like performance and
quality.

••

Most municipalities have a shortterm vision on building maintenance,
due to elections every 6 years. The
EPC coaching and training helped to
develop a long-term vision and plan-

ning on the municipal building stock. At
the same time, municipalities learned
that the energy efficiency investments
mainly occur within the first 18 months
of the EPC contract, and that results
will be quickly visible.

••

EPC is a fairly new business concept for the (local) market in Flanders.
This creates certain distrust with the
potential customers for EPC. Providing preliminary assistance, information
and data about EPC and possible energy and financial savings and the fact
that the coaching took several months,
helped gaining trust of the municipalities.

••

EPC mostly requires complex contractual frameworks. This often scares
(especially smaller) municipalities to
start EPC projects, because of the lack
of in-house contractual expertise.

Conclusions
•• The EPC coaching

originally foreseen took part, which
made a budget increase necessary.

••

The EPC coaching is time consuming but a very good way to establish
stakeholder acceptance for an EPC
project within the municipality. The
time and extensive training is essential
to get stakeholder acceptance. Energy
Performance Contracting is still not
widely spread in Flanders and relatively unknown for municipal buildings,
nonetheless this project led to several
EPC projects.

••

Of the municipalities that started
the program, 70% decided to implement EPC and to effectively procure an
EPC-facilitator. This is a big success
as previous experiences with local
EPC-development programs based on
a more conventional approach (e.g.
classic workshops, informative meetings etc.) showed that only 10 to 20%
of the municipalities would go for EPC.

was an overall success. More municipalities than
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4.7 Energy Efficiency
in Multi-residential
Buildings
by Zemgale Regional Energy Agency (ZREA), Latvia

In blocks of multi-residential houses
in Latvia you can see a strange composition. Some houses look brand
new but are placed among many quite
worn down neighbours. With the common efforts of National support programmes and stakeholders such as
energy agencies and house maintenance companies, the houses are being renovated one after another but the
process is very hard and slow and still
at its very outset with 3% of domestic
properties renovated so far. On average, after refurbishment of the building
a 40%-60% energy saving is achieved,
thus decreasing the amount of the
consumed energy and the associated
CO2 emissions. Within the BEAST project the Latvian partner ZREA contributed to making the next steps forward
in this process in 5 municipalities of
Zemgale region, Latvia.

Action
The BEAST project period (March 2014
–February 2017) fell in the time of the
last stages of the Latvia national support programme 2009-2013 for multi-residential buildings “Improvement
of Energy Efficiency in Multi-Residential Buildings”, as the houses were allowed to be refurbished by the October
2014, and the beginning of the new
Latvian National Support programme
2014-2020, which was announced in
spring 2016.
The action taken by ZREA was to promote and create the preconditions for
EE refurbishments of multi-residential
buildings and to provide support to the
apartment owners of multi-residential
buildings at local and regional level –
namely, to provide the link between the
programme and the apartment own-

ers. ZREA helped house maintenance
companies to complete the renovations of the old national programme, organized workgroup meetings to design
the Informative Campaign of the new
National Programme, organized Jam
sessions and capacity building seminars for specialists of house maintenance companies to identify barriers
and solutions on their removal. Site
visits and consultations on the need
and benefits of EE refurbishments of
multi-residential buildings were also
organized. With the announcement of
the new National Programme in spring
2016, ZREA carried out an Informative
campaign to promote the new support
scheme for renewal of multi-residential
buildings and also provided individual
advice and support. One of the final activities within the BEAST project was a
workshop for the apartment owners of
multi-residential buildings. This looked
at the steps to the bankable project applications and how to implement bankable projects.
Complex refurbishment of the building
in Latvia in most cases involves application of extra thermal insulation to the
external walls, to the external walls of
the basement, to the basement ceiling,
and to the roof or the ceiling of the top
floor. Change of doors in stair cases,
installation of door shutting devices,
change of windows in the basement,
flats and workshops (where it has not
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been done before) to energy efficient
windows. Improvement / cleaning of
ventilation/air shaft, modernisation of
heating systems, including installation
of thermoregulators and allocators
and heat supply systems (improvement of pipe insulation), renovation
and insulation of hot water system,
change of risers etc. - in accordance
with the requirements of Energy Audit
and the Technical Design.

county, Ozolnieki county, Jelgava city
and Jekabpils city resulted in so far
one multi-residential building in Jelgava having been completed within the
framework of the first support programme (21 altogether in Jelgava city)
and another multi-residential house
in Auce county having elaborated the
technical documentation for submission of the project application to the
national programme. The expected
savings are 568.54 MWh/year, and
163.05 t/CO2/year.

Overcoming of the barriers
One of the main barriers in the first
national programme was the heavy
administrative procedures.
Project
implementation was burdened by
slow application evaluation, coordination and confirmation of changes, and
considerable administrative resources
necessary to manage the project. A
lot of lobbying was done and it was
promised at national level, that the new
programme would be more streamlined. In the new programme this has
improved. One positive change being
that administrative and project management costs can now be funded.
The other main barrier - low payment
capacity – which is often the reason
for refusing to vote positively for refurbishment of the building, is still there,
but partly compensated by the support
programme with the 25-50% support
rate of the applicable costs. The support programmes are the core motivators to improve energy efficiency in the
multi-residential buildings, but the information of the available support still
needs to be brought up to the doors of
the apartment owners.

Within the BEAST project we dealt
mainly with the third main barrier - insufficient knowledge and understanding of apartment owners on the need
for EE refurbishment and the steps to a
bankable, ready to implement project.
Therefore, the Informative campaign
followed by individual advice was organized to highlight the benfits - reduction of their monthly costs for energy,
GHG emissions, extension of lifetime
of the building, steps to a bankable
project, support from the programme.

Results
The complex approach of the organized Jam sessions, workgroup meetings with stakeholders for the Informative campaign for the new Support
programme, seminars, site visits and
consultations on general necessity
and benefits of EE refurbishments of
multi-residential buildings, the Informative Campaign including informative
leaflets and four seminars held in Auce

Quite a few houses have not yet
reached the stage of a first decision
on technical documentation, but they
have been brought some steps forward in the process.

Conclusions
EE refurbishment is a viable solution
for many multi-residential houses in
Latvia, which constitute 66% of domestic properties. There are clear benefits
from EE refurbishment. As a result of
the measures undertaken the thermal
characteristics of the buildings are
significantly improved and the inhabitants enjoy increased thermal comfort,
better living environment, increases in
property value, reduced energy consumption and reduced heating bills of
40-60%. But the shared responsibility
of apartment owners serves as a factor which reduces their sense of responsibility on their house as a whole
and makes this process tough for the
state, house maintenance companies,
energy agencies and other stakeholders and a huge job in this area still lies
ahead in the foreseeable future.
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4.8 Low Carbon and
Energy Efficient
Properties
by Western Isles Council (CNES), United Kingdom

Action
Through BEAST we aimed to improve
our strategic approach to tackling fuel
poverty levels in the Outer Hebrides,
with a particular focus on increasing
energy efficiency in domestic homes.
High levels of Fuel Poverty in the Outer
Hebrides are exacerbated by traditional island construction methods which
mean that many properties have solid
wall or other features that make them
hard to heat and hard to treat. This,
combined with high energy costs and

harsh climatic conditions, has led to
the islands experiencing some of the
highest levels of fuel poverty in the UK.

Overcoming the Barriers
The main barriers related to funding
and the applying mainstream government energy efficiency programmes in
a unique island context.
Historically, support for energy efficiency interventions in the Outer Hebrides
required public sector support as they
are not commercially attractive investment propositions. In recent years,

Uig, Isle of Lewis, showing examples of dispersed croft housing settlements in the Outer Hebrides.
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government funding towards External
Wall Insulation for hard to treat homes
has proved to be a success. Benefits
have included lower heating bills, carbon savings, improved comfort levels,
and an impact on the overall standard
of the accommodation.
However, demand for External Wall Insulation outstrips the resources available. There is a relatively high cost to
EWI (averaging at £16,500 per property) compared to other measures, and
the requirement for a householder contribution (either through own finance
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or an interest free loan) has made the
investment proposition more challenging.
Housing stock in the Outer Hebrides
presents unique challenges in terms
of type, size and location. Mainstream
government programmes and incentives have a restricted impact in the
Outer Hebrides as they are not always
designed with the rural dimension in
mind.

Results
Work was done to identify the general
barriers and solutions to improving energy efficiency in island homes. SWOT
analysis and a follow up jam session
were carried out through the BEAST
project.

As a result, the Comhairle worked with
other local organisations to create the
Outer Hebrides Fuel Poverty Strategy
2015-2025. This articulates the specific programmes and interventions we
believe required across the Outer Hebrides to address fuel poverty. Through
this more co-ordinated approach we
have sought to develop the Business
Case for additional investment, and
raised awareness of local fuel poverty
matters at Scottish Government and
UK levels. This lobbying has included
arguments to try and secure additional
funding for island schemes or special
arrangements to recognize the island
context including: the simplification of
funding processes, increased caps on
government funding, and widening the
scope of fundable measures/eligibility
criteria.

Conclusions
The stakeholders have continued collaborative working and information
sharing in order to progress and report
on actions within the Outer Hebrides
Fuel Poverty Strategy and Action Plan.
In parallel with this, the Comhairle has
continued to work with local partners
to respond to opportunities for additional funding where these have arisen, and to ensure the delivery of EWI
and other energy efficiency measures
through government funding and other
sources.
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5. ALTENER CLUSTER

Actions in the ALTENER cluster were
divided into two main groups of energy technologies. The first group covered existing, proven or well-known
technologies that roughly corresponded to technology readiness level 9,
which means system or solutions
proven in operational environment
with competitive manufacturing. The
second group represented new technologies corresponding to technology
readiness levels 6 and 7, for example
prototypes or demonstration technologies at pre-commercial scale.
For both groups of technologies the
implementation process was not so
much affected by the availability of
technology on the market or its readiness levels as it was affected by the
possibility of financing the project. This
was proven in many cases through the
BEAST cluster workshops where partners had opportunity to visit the operational facilities in some region while
the similar projects in the same region
were on hold due to lack of financial
mechanism which means the same
business models could not be applied.
The majority of facilities for production of energy from renewable energy sources could be implemented if
some kind of guaranteed prices or
long term contracts for energy purchase were available. The examples
are feed-in tariffs or any other mechanism that provides long term security
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to investors or banks. However, this
kind of financing is not so popular any
more as it effects competition in the
electricity or energy markets so prepared projects should seek new forms
of business models.
As is shown in the case of biomass
heating or CHP projects, the best
way to have a project implemented is
to link it with some kind of industrial,
service or residential sectors where
users have constant heat demand.
Similar conclusion could be drawn
for biogas projects which have an additional requirement to ensure the input
of raw materials with stable prices and
known quantities. As in many cases
biogas plants treat organic waste from
farms, industries or waste treatment
facilities, cooperatives as a form of
partnership are a good solution for organising not just the supply chain, but
also energy distribution and purchase.
Biogas plants could have additional benefit of selling biogas as fuel
in the transport sector which opens
another business opportunity for periods when electricity prices are too low.
It was also shown through ALTENER
cluster workshops that new energy facilities should have the capability to deliver electricity, heat, cold and transport
fuels and serve as treatment plants for
some kind of raw material or waste.
There are many more barriers and
factors that influence the bankability

of ALTENER projects. In many cases,
a project was in the SEAP but had not
progressed perhaps as a result of a lack
of co-ordination between local partners or no designated project manager
or resources being in place. These kind
of barriers can be removed if projects
are pushed up the agenda of local and
regional authorities with some of the
tools described in deliverable D4.4:
Report on tools for increasing stakeholder acceptance and recommendations for adjustment. Many times, the
success of implementation depends
on a strong project leader who is highly motivated to have an action implemented.
The new technologies have the most
barriers for implementation. These can
be technical such as grid connectivity, legislative due to uncertainty over
future incentive regimes, and financial due to high investment and capital
costs. However, as these new technologies bring many social and environmental benefits local, regional and national government should ensure their
implementation.
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5.1 Waste Heat
Utilization in Boxholm
by East Sweden Energy Agency (ESEA), Sweden

Action
Boxholm is one of the smallest municipalities in the region of East Sweden. The municipality has for a long
time wanted to take advantage of the
waste heat from the steel company
Ovako which is situated in the center
of the municipality. But the question
has periodically been forgotten in the
municipal politicians’ agenda and has
not been prioritized for discussions or
real action.
BEAST has functioned as a catalyst in
awaking the municipal engagement in
the waste heat utilization in Boxholm.
By organizing a series of meetings with
involved stakeholders and give them
the opportunity to discuss the possibilities and barriers that exist, the issue
is now highly prioritized in the municipality.

pality to get provision for both. BEAST
contribution in the project has been to
support the local authority to reach a
decision for the implementation of the
energy store and to find funding for it,
and also to identify solutions for all the
residual heat.

Overcoming of the barriers
In January 2015 BEAST performed a
jam session with politicians and decision makers from Boxholm municipality, representatives of Ovako, the
University and the County Council. Oth-

er companies with experience in utilization of residual heat had also been
invited to share their experiences. The
red-hot topic for the jam session was
“Possible solutions for the recovery of
all the waste heat from Ovako”. A variety of business solutions where shared
which Boxholm could benefit greatly
from.

Results
The jam session resulted in municipal
council in Boxholm taking the decision
to go ahead with the investment in a

The municipality wants to establish
an energy storage system which will
supply heat and hot water in a residential area and they have suggested to
start up with a pilot project for a heat
storage where low temperature waste
heat is used. The size of the storage is
about 4.5 GWh.
Ovako has both high-grade and lowgrade energy and a need to be disposed of both. The terms of condition
from Ovako´s part is that there must
be a long-term plan from the munici-

A general description of the energy storage system consisting of a layer of boreholes,
where extracted energy can be recharged. The storage technology provides the ability to
control the waste heat flows with different exergies (energy qualities) to different zones
of the storage. Heat or cold can be delivered at same time.
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technology-enhanced way to store residual energy from the steel company
Ovako. Support in applying for funding
to implement the action has been provided by BEAST throughout the project. Boxholm plans to implement this
project together with a company who
is willing to take a large part of the investment, and discussions about how
such a business solution would look
are ongoing right now.

Conclusions
Without interference from BEAST the
commitment from Boxholm municipality towards the issue of recovery
of residual heat would probably still
be non-existent. By gathering all the
stakeholders, highlighting opportunities and discussing the obstacles the
project is now high priority in the municipality. Knowledge and awareness
of similar projects and the business
solutions they applied has been very
valuable information to learn from.

The meeting form “jam session” proved
to be a powerful method to reach a
decision. Comments regarding major
strengths and the most useful part of
the session, included, “Very good to get
information on other solutions”, “A better system overview and understanding on the driving forces that exist in
the project”, “Good to create a com-

mon understanding of the problems”,
Strengths and weaknesses were clearly visualized”. “It is clear that a decision
in one or other direction must be made
now”.

Jam session with politicians, decision makers from Boxholm municipality, representatives of Ovako, the University and the County Council.
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5.2 Low Impact
Hydropower Plant in
CIVO
by Valtellina Mountain Community of Morbegno
(CMM), Italy
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Civo is estimated in about € 80.000
for the forthcoming 20 years. The project implementation takes 180 days to
be completed and costs € 950.000 (€
600.000 for the pipeline refurbishment
and € 350.000 for hydropower plant).

Conclusions

Action
Civo is a mountain town in the province of Sondrio (Lombardy - Italy) with
1,113 inhabitants, located at 719 meters above the sea level. Due to the
return of immigrants, which still have
their holiday houses in Civo, during
summertime Civo’s population raises
to 3,500 inhabitants. This increase of
population means a rise in overall energy and water demand during summer time. Furthermore, the presence
of several water losses in the old water
pipeline and the construction of a new
hospice required a general refurbishment and modernization of the aqueduct, offering the occasion to implement a low impact hydropower plant
on the aqueduct pipeline, in order to
optimize the economic benefits.
The project involved the implementation of a low impact hydropower plant
on the aqueduct, producing RES energy and guaranteeing a fixed rent for the
community for the forthcoming years.
The area involved in the project is on altitude range from 550 m above sea level for the basin of load interruption, to
1045 m for the water source of Poira.
Through the provision of a store tank,
the power produced should be maximum during night-time and lower during daytime.

Overcoming of the barriers
The project has been implemented
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notwithstanding barriers such as the
lengthy administrative procedures authorizing the abduction and use of the
water for RES production, and the lack
of subsidies available to support the
expense required to be borne by small
public entity.
Both of these barriers have been overcome by cooperation between entities
and the use of public-private financing.

Results
The generation system of the small
flowing water hydropower plant includes a water turbine model Pelton
6-jet positioned on the municipal aqueduct, with a rated output of 56 kW,
producing 396,592.74 kWh per year.
Considering data, the annual rent for

The project represents best practice in
the valley, which may lead to the implementation of similar plants in several
close municipalities. In fact, Valtellina Valley is famous for its abundant
presence of water. In the past, most of
the energy and profit generated would
benefit private companies. This model
allows the natural resource of water to
be exploited for the direct benefit of the
local community, limiting the impact
on the environmental context.
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5.3 District Heating
from Bioenergy Plants
(Woodchip and Biogas)
by More and Romsdal County Council (MRFK), Norway

Action
This project was supported by the Intelligent Energy Europe (IEE). Beyond
Energy Action strategies (BEAST)
since May 2014 and the main results
of looking at innovative implementation solutions and business models
are described here in some detail. This
project is closely related to the BEAST
project “fish sludge biogas pilot plant
at Smøla”, which was also led by
MRFK.
Several Workshops and jam sessions
have been held within the region and
the outcomes are described here.
Usually, planning and building a biogas plant requires many stakeholders
to be involved and work is required at
different levels with the stakeholders
involved. There are usually several different stakeholders that provide substrates to the plant and some of these,
such as farmers, may also be the ones
that use the digestate coming out the
other end of the plant. The digestate
may also be refined and may require
the development of a fertilizer value
chain. Other stakeholders are also
required to establish and provide the
market for biogas as a fuel.
Public legislation is in place to cover all
the aspects related to the building and
operation of a biogas plant. There is a
large need and wish from the stakeholders to reduce the amount of public

offices they need to deal with during
the application period. The fact that
you need to apply several places is very
time consuming and frustrating for the
user. Biogas developers also have to
be included in the process, especially
for larger projects as each area constitutes very different frameworks with
different stakeholder needs.
Determining the optimum technology
solution is also a challenge. For larger
scale plants the technology is readily
available, but as the needs and objectives of the developer vary, the components that are chosen to constitute
the plant differ. This becomes less of
an issue as more plants are built and a
view can be taken on the combination
of different components that are reliable and cost effective.

Overcoming of the barriers
Barriers were overcome by having
stakeholder meetings at different levels:
1. For all stakeholders, more general
meetings for all to gain ownership of
the project and to agree how to cooperate and who is responsible for what.
2. Stakeholders meeting for subthemes that constitute the most challenging aspects of the project i.e. those
which need more in-depth analysis and
discussion.

3. Study trips to see what is out there
and to gain knowledge
4. Evaluation meetings. The project
changes character and it may be that
some important aspects of the project
have to be changed or even that other
projects with more potential should be
supported. The substrate demand for
building plants that produce biomethane as fuel is quite high and it may
be that another locations or initiatives
may be more fruitful for the region.

Results and conclusion
These steps were undertaken for both
the large scale biogas plant (Nyhamna) and for the farm scale biogas plant.
The conclusion for the Nyhamna plant
was that, while there is a lot of wasteheat available and utilizing this could
bring benefits, this will not cover the
cost and effort involved. When looking
at the total picture, there are perhaps
better locations for a large-scale biogas plant.
For the farm scale biogas, things have
turned out a bit more positive and there
are now several middle scale biogas
plants in the pre-project or planning
phase, which is very exciting!
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5.4 The Fish Sludge
Biogas Pilot Plant at
Smøla
by More and Romsdal County Council (MRFK), Norway

Action
This project has been supported by
Intelligent Energy Europe (IEE). Beyond Energy Action strategies (BEAST)
since May 2014 and the main innovative implementation solutions and
business models extracted from the
work are described here in some detail. This project relates closely to the
project looking at Large Scale and

Farm Scale Biogas Plant which has
also been led by MRFK through BEAST.
Here, the complexity of the stakeholder
constellation especially for large scale
plants is illustrated.
In the case of the fish sludge biogas
plant project, this is more of a development project than a commercial
project and as a consequence there
are other important aspects of how to

Workshop at Nyhamna - utilising of waste-heat for biogas and gardening
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implement such work. The main driver for the realization of the project has
been the interest shown by Smøl klekkeri og Settefisk – the salmon hatchery
company. They have been very active
in order to find solutions to handle the
resource possibilities in fish sludge
and to make salmon production more
environmentally sound.
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Smøla fish sludge biogas plant

Overcoming of the barriers
Similar actions were adopted to overcoming the barriers to those taken by
MRFK in the Large Scale and Farm
Scale Biogas Plant project. These particularly included study trips, competence development and stakeholder
meetings at different levels.

Results
The following steps in the development work have enabled the plant to
be realized:
1.Clear market potential, as the fish
sludge was identified as an unused
resource containing both energy and
nutrients.
2.Thorough project-based work led
by Smøl klekkeri og Settefisk on the

possibilities of using fish sludge for biogas and other uses, i.e. aquaponics.
3.The public research funding bodies realizing the potential and supporting the projects led by Smøl klekkeri og
Settefisk.
4.Thorough project-based work by
first Norsk Hydro, then several development companies and University in
Telemark, to provide a novel low-cost
and efficient biogas reactor.

Conclusions
The plant is now being tested and run
to find the optimal process conditions
and to gain experience on running
the plant in a way that fits the varying amounts and composition of fish
sludge that you find at hatcheries. The
clear potential of handling fish sludge
in a biogas plant has resulted in weekly
visits to the plant from other initiatives
and salmon producers.

5.The meeting and cooperation
between these two highly motivated
stakeholders.
6.The public funding body realizing
the potential and supporting the project financially.
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5.5 Promotion of EE and
RES Solutions
by Zemgale Regional Energy Agency (ZREA), Latvia

Action
When driving through Latvia one would
not see many solar, wind or other new
RES technologies on the roofs or in
the fields. Due to their price and a slow
return on investment (ROI) they are
considered a luxury commodity and
installed mostly as pilot projects by
green thinking municipalities, private
businesses or other. Awareness of
climate change mitigation needs and
raising of energy efficiency has been
slow, but it has made considerable
progress. Within BEAST project ZREA
worked with five municipalities of Zemgale region on the provision of information and to support decision making
on introduction of pilot projects in new
areas and locations. To provide municipalities with practical experience in
new EE and RES technologies, ZREA
organized work group meetings, Jam
sessions on EE and RES possibilities,
and provided assistance in preparing
procurement documentation for the
design and installation of solar collectors and hybrid wind-solar lighting
technology for pedestrian crossing in
a remote place. In May 2015, the presentation of the good practice - solar
collectors to the public was done - as
one stop during the marathon of electric vehicles.

Overcoming of the barriers
One of the main barriers why new solar, wind, and other EE and RES tech36

nologies are not widespread in Latvia
is their comparatively high price in
comparison with the long-in-market existent technologies. The senior
politicians and managers of the municipalities responsible for economic
management of the municipalities are
therefore mostly in favour of well proven technologies. This is why pilot projects giving practical experience and
possibility of assessing the economic
aspects of new EE and RES technol-

The other main barrier was insufficient
knowledge on available new and proven EE and RES technologies, leading to
quite a high level of scepticism. ZREA
worked on provision of information
and provided assistance in the preparation of the technical specifications
for the pilot projects to overcome this
barrier.

Results
Installed solar collectors in Ozolnieki
county provide 63.8 MWh of produced
renewable energy yearly, thus reducing
16.84 tCO2 per year.
RES powered lighting for a remote
pedestrian crossing in Bauska county has just been installed. Using the
hybrid sun and wind technology it is
planned to produce about 0.22 MWh of
renewable energy yearly and to provide
CO2 reduction of 0.08 tCO2 per year and
this will be the first use of such technology in this county.

ogies are of the utmost importance.
Within the BEAST project ZREA organized workgroup meetings with involved
stakeholders to highlight the potential
benefits of the pilot projects and to
decide on projects in EE and RES technologies.
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Conclusions
New pilot projects using EE and RES
technologies, such as installation of
sun collectors or RES powered pedestrian crossings in public lighting, will

build more trust in these technologies,
and will fulfil the role of municipalities as drivers of development. It will
also help them promote themselves
as green municipalities with clean air,
attractive for possible residents to

choose this place and environment
for living. It will help municipalities to
achieve the objectives set in SEAPs,
and meet national and EU energy policy
to reduce climate change. We believe
this is the future for our planet Earth.
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5.6 Biomass District
Heating CHP
by University of Zagreb (UNIZAG FSB), Croatia

Action

Overcoming of the barriers

The City of Velika Gorica is the sixth
largest city in Croatia and is located
near Zagreb, the Croatian capital. The
city has a problem with an expensive
and highly polluting district heating
system. The system consists of 14
individual boilers which are run on fuel
oil. The initial idea of the project was to
construct a biomass cogeneration system about one kilometre from the city
which would supply it with the necessary heat. However, due to the lack of
understanding between the utility company and local residents, this project
was abandoned and BEAST was used
to facilitate the process to find solutions on how to improve the heating
situation in the City of Velika Gorica.

The BEAST project supported the City
of Velika Gorica in the organisation of
three different events. A jam session
gathered interested stakeholders to
identify all barriers and search for possible solutions. This was followed by
a workshop on sustainable management of SEAPs, since improvement
of DH system and construction of biomass CHP are parts of the SEAP, and
a workshop on the implementation of
energy actions to come up with ideas
to speed up the implementation of the
action. Both workshops were organised as side events of Sustainable Energy Weeks which ensured better participation. Representatives of the City
of Velika Gorica, Ministry of Economy,
Croatian Energy Regulatory Agency,
National utility company HEP Topli-

narstvo, local entrepreneurs and other important stakeholders, as well as
representatives of general public and
NGOs, were present at the workshops.

Results
The workshops resulted in many
suggestions on how to improve the
heating situation in the City, including
educating citizens, apartment owners
and building managers on energy efficiency and consumption, organizing
an information point in the city, further
investment in energy efficiency of the
buildings, reduction of distribution network and heat losses, connecting all
distribution networks into one, and refurbishment and development of new
heat production facilities.
After the jam session, the national utility company HEP Toplinarstvo ordered
a feasibility study to examine several
solutions, including suggestions which
came from the workshops. The first
results showed that locations where
current boilers are located haven’t
enough space to install heat pumps,
cogeneration and biomass boilers nor
heat storage or these solutions were
not economic.
The scientific paper Evaluation of integration of solar energy into the
district heating system of the City of
Velika Gorica investigated the possibility of a Central Solar Heating Plant
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with Seasonal Storage into the district
heating system of the City. The results
showed that this could reduce the price
of the heating energy but an important
consideration was to increase the energy efficiency of the buildings, which
are in poor condition. The paper was
presented at several international conferences and published in International scientific journal, Thermal science
(thermalscience.vinca.rs/2016/4/3).
Similar to other suggestions and the
planned CHP facility for solar thermal power plant, additional space is
required and the City of Velika Gorica
does not have its own land, so all solutions which lead towards sustainable
energy use should be carefully analysed and included in spatial planning.

Conclusions
A wide-ranging discussion on a feasible solution for the district heating
system in Velika Gorica was started
through the BEAST and IEE STRATEGO
project (stratego-project.eu). The local
stakeholders (both the city representatives and the DH operators) in the
city of Velika Gorica are very proactive.
These activities helped the City of Velika Gorica to become a partner in the
Horizon 2020 PlanHeat project (http://
maps.heatroadmap.eu/berndmoller/
maps/31157/Renewable-Resources-Map-for-EU28#) where the city is a
pilot for the implementation of energy planning tools which focus on the
planning of district heating and cooling
systems and energy supply and demand. Hopefully, the city officials now
have enough information to proceed
with the solution that will be accepted by majority of local actors and will
increase sustainability of heating system in the City of Velika Gorica.

More info:
"Thermal Science" journal
thermalscience.vinca.rs/2016/4/3)
IEE STRATEGO project
www.stratego-project.eu
Horizon 2020 PlanHeat project
http://maps.heatroadmap.eu/berndmoller/maps/31157/Renewable-Resources-Map-for-EU28#

UNIZAG FSB Jam session on the 17th of December 2014
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5.7 Community RES on
Islands
by University of Zagreb (UNIZAG FSB), Croatia

Action
Dubrovnik-Neretva County has the
highest solar irradiance in Croatia so
the implementation of community RES
is primarily focused on solar energy.
There are three islands in the County
which were the focus of the development of the model for the implementation of solar energy in the community.
A BEAST workshop on bankable projects and business models for energy
projects in the local community was
held in March 2015 and helped with
the development of the business model. The workshop allowed local actors
to give their suggestions on the model
for the development of small photovoltaic power plant through PV ESCO
model on islands in Dubrovnik-Neretva
County.

set on the connection of the PV plant
on the grid to 55 MW, for systems that
require feed-in tariff. This limit was
quickly fulfilled and connecting additional plants on the grid without incentives or favourable legislation was not
attractive.
Due to a decrease in prices of photovoltaic installations and achieving grid
parity of electricity from PV, new law
on renewables was developed during
2015 and envisaged net metering.
The law also gave the possibility for
consumers to become prosumers and

produce their own electricity. The PV
ESCO model used the possibilities of
new law and proposed that cooperative investments in the system reduced
initial costs and through Energy Supply
Company increased prices of the electricity which prosumers send the grid,
equalised them with the price of the
electricity taken from the grid.

Results
The results of the calculation, when
applying PV ESCO model, showed that
the return on the investment in the roof
integrated PV systems is from 7 to 13

The main idea of the PV ESCO model
is to set up an Energy Supply Company
owned by an energy cooperative which
will invest in roof integrated PV systems in the County, and provide cheap
and locally produced green energy to
citizens, business and tourists. The
model was further developed with the
help from Green Energy Cooperative
and Cooperative for ethical finance.

Overcoming of the barriers
The lack of a supportive legislative
background was the biggest barrier
to the implementation of the action.
On the national level, there was a limit
40

Grid parity of integrated PV systems in European Union
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Total costs, savings and reduced costs for electricity during year when PV systems is installed on roof

years depending on the size and the
location of the system. It was found
that the percentage of self-electricity
consumption is the most important
parameter for the profitability of the
PV rooftop systems. This means that
the prosumers will have free electricity from their PV systems from 12 to
18 years since PV system will pay off
in first 7 to 13 years. Compared to the
model given in the law on the renewables, where periods of investment return are from 10 to 30 years, this significantly increased bankability of those
systems.
The PV ESCO model was also presented on one international scientific conference 2nd SEE SDEWES held in Piran,
Slovenia and on Croatian conference
organised by Croatian Energy Asso-

ciation, named “A unique energy and
climate policy in open energy market:
a year after cop 21”. This was done in
order to have a revision of the developed model.
Besides PV ESCO model, municipalities on the islands were supported in
SEAP implementation and better application of SEAP has been developed
and demonstrated on several occasions. There was developed a Master
Thesis which showed that joint SEAP
would bring benefits for the municipalities located on the Island of Korcula
and support development of RES. This
topic was also investigated in a paper
published in the scientific journal, Thermal Science (http://thermalscience.vinca.rs/2016/4/2).

Workshop on bankability of energy projects in Ston, Peljesac peninsula

More info:
"Thermal Science" journal
h t t p : // t h e r m a l s c i e n c e . v i n c a .
rs/2016/4/2

Conclusions
The model developed for the implementation of small integrated roof PV
systems will increase locally generated
green electricity and thus help to fulfil
the SEAP goal for the municipalities in
this region. This will also secure additional income to the local population.

Workshop on sustainable management of SEAP in Orebic, Peljesac peninsula
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5.8 Outer Hebrides
Energy Supply Company
by Western Isles Council (CNES), United Kingdom

Action
In the Outer Hebrides of Scotland, involvement in the BEAST project supported Comhairle nan Eilean Siar (the
local authority for the islands) to take
the first steps in establishing ‘Hebrides
Energy’: a local electricity supply company which seeks to tackle high fuel
costs faced by islanders.
The Outer Hebrides is a chain of islands off the west coast of Scotland,
with a population of just over 26,000.

Fuel Poverty is a critical issue for residents, who pay higher than average
costs for the electricity they consume,
despite being in an area of significant
renewable energy resource.
The ultimate aim of Hebrides Energy
is to generate and retail local electricity, making use of the natural wind resource to reduce electricity costs for
islanders.

Local partners working together to develop the Business Model for Hebrides Energy
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Overcoming the Barriers
Entry to the UK electricity market
is challenging: During the BEAST
project, Business Planning work was
carried out which identified that a
‘white label’ partnership with an existing licensed supplier was a good way
for the company to take a first step
into the electricity market. Under this
model, electricity would be supplied to
customers under the Hebrides Energy
“brand”. This model was seen as a potential mechanism to reduce risk, as

IEE project Contract N°: IEE/12/856/SI2.644759

Pentland Wind Farm, Isle of Lewis. Photo courtesy of Development Plan Team, Comhairle nan Eilean Siar.

all operational and compliance obligations would be the responsibility of the
licensed supply partner.
Identifying Business Model: Through
BEAST, work was done to bring stakeholders together and identify the best
business model for the project. As a
result, a community interest company
(CIC) structure was established, involving 5 local partners: Comhairle nan Eilean Siar, Community Energy Scotland,
Hebridean Housing Partnership, The
Stornoway Trust and Tighean Innse
Gall.

Results
During the BEAST project, we:

••

Established Hebrides Energy Community Interest Company, with 5 local
shareholders. Developed Business
Plan and agreed white label model as
the market entry strategy for the company.

••

Secured 2 years of external revenue
funding to support the cost of market-

ing and awareness raising activity, and
providing direct support to consumers
through the switching process.

••

Carried out a procurement exercise
for white label partner, and put in place
a Services Agreement with a private
sector partner.

••

Worked on the operational set up
of the new tariff in partnership with
our private sector partner, covering
areas such as website development,
customer contact points, branding,
customer welcome pack, development
of tariff.

one licensed supply partner, the Board
is now looking at other partnership options to deliver the community tariff.
Participating in the UK electricity market is challenging but new models are
emerging. In order to drive down electricity pricing for communities, Hebrides Energy is continuing to work towards its long-term vision of evolving
into a fully-licensed electricity supplier,
achieving cost savings for local consumers by directly investing in and
retailing locally generated renewable
energy.

••

Trialled domestic switches to the
Hebrides Energy Tariff from September 2016.

Conclusions
Hebrides Energy CIC’s main focus to
date has been to partner with a private
sector electricity supplier to develop
and market a new, competitive tariff
for householders in the Outer Hebrides. After an unsuccessful trial with
43
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5.9 Commercialisation
of Marine Energy in the
Outer Hebrides
by Western Isles Council (CNES), United Kingdom

Example of the marine energy potential in the Outer Hebrides
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Action
The wave energy resource in the Outer
Hebrides is one of the richest in Europe, with estimates suggesting that
up to 20% of all of Europe’s marine resource is located around or in proximity to the Hebrides.
The Outer Hebrides have had several proposed marine energy developments and as local authority for the
Outer Hebrides, Comhairle nan Eilean
Siar has a keen interest in seeing these
plans coming to fruition. At the initiation of the BEAST project these were
new technologies at prototype and
testing stage. The purpose of our work
through BEAST was to identify ways
we could support and accelerate the
commercialization of these technologies off our shores.

Overcoming the Barriers
During the course of BEAST, progress
in the marine energy sector in Scotland
became increasingly constrained by
a number of factors. These included:
Grid connectivity, uncertainty over future incentive regimes, and high capital
costs. The scale and risk of the challenge in moving to full commercialisation proved to be larger than anticipated and both of the companies that
were intending to deploy in the Outer
Hebrides went into administration.

Nonetheless, the Comhairle have
sought to retain a focus on the advantages of our natural assets and
to build on the work that has already
been done in the Outer Hebrides. The
world’s largest fully-permitted wave energy site is situated off the west coast
of the Hebridean island of Lewis. Sophisticated wave resource mapping
has led to an unprecedented amount
of data being available for the site, with
significant input also carried out on the
work required to secure the consents
for the site.

Results
Work was done through BEAST to
identify the main stakeholders (private
and public sector), and to liaise with
them to carry out a SWOT analysis
regarding the commercialisation of
marine energy West of Hebrides. Following this, two options identification
and appraisal workshops were held
which sought to identify and evaluate
potential options for the development
of the sector in the islands, specifically focussing on the 40MW consented
wave energy site.

Lewis, utilising a proportion of it as a
Technology Neutral Test Site.

Conclusions
The work initiated through BEAST
gives a good example of using options
appraisal to explore and support private and public sector collaboration.
The Outer Hebrides provide an opportunity for commercial demonstration
and extreme conditions testing and
generating, with potential global appeal, complementing what is already
available elsewhere in Scotland and
the UK.
Comhairle nan Eilean Siar is continuing
to promote marine energy opportunities West of Hebrides and to promote
further investigation of the test zone.
We are continuing to engage with researchers, developers and government
to ensure that they are aware of the
wave resource in the Outer Hebrides,
and also the overall package on offer
for developers as relates to port facilities, fabrication facilities, research
base and transport connectivity.

Emerging from this is a concept to establish the Outer Hebrides as a test bed
for innovative marine energy devices.
This would capitalise on the existence
of the world’s largest fully-permitted
wave energy site of the west coast of
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5.10 Wind Diesel System
for Fuerteventura
by Canary Islands Institute of Technology (ITC), Spain

Action
The small fishing village of Puerto de
la Cruz is located in the southern tip of
the island of Fuerteventura, in a place
called Punta Jandía. It has a permanent resident population of 36 people
(7 families), but faces high increase of
population during the weekends, given
that it is a popular tourist destination
for island residents. It also experiences
high seasonal variations. The changes
in population translate into high energy demand difference during the week
days, and from the winter to the summer months.
ITC installed in 1997 a hybrid microgrid (wind-diesel system) that managed
to substitute an important part of the
diesel fuel supplied free by the local
Municipality. In the yearly balance, 75
% of the electricity consumption of the
village was supplied by the wind turbine. The original wind-diesel system
was in operation for some years (19972002), but unfortunately due to several
non-technical reasons (financial, bu-
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reaucracy, lack of political will, etc.);
the system was stopped. Since then
the local municipality has been supplying diesel to run a genset that supplies
electricity “free” to the residents.
Given the high cost associated to the
grid extension, the isolated community
of Punta Jandía, will remain disconnected from the Fuerteventura electrical grid in the foreseeable future. The
proposed project aims to carry out the
necessary overhaul of the existing system components to bring into operation again the old wind-diesel system
at Punta Jandía, to guarantee the supply of electricity and desalinated water
through a high RES penetration microgrid, to this small remote and isolated
fishing village. This will substitute an
important part of the diesel fuel currently being supplied free by the local
Municipality of Pájara. The project’s
promoters are the Island Authority of
Fuerteventura and the Municipality of
Pájara.
The financial resources currently com-

mitted by the Municipality of Pájara for
buying diesel, could be used to finance
the investment as well as the O&M
cost of operating the wind-diesel system, and to cover other social needs of
the community. The excess electricity
(at moments of high wind velocity and
low electricity demand), will be used to
power the RO desalinated plant, and is
expected to supply around 100,000 m³
of fresh water to the community.
The system will reinforce the tourist
image of the village, attracting tourist
and improving the economy perspective of the community residents.
Major strength is the outstanding levels of wind resources which would
allow the wind turbine to work 4,000
hours a year (high capacity factor of
45 %). This means that that with current investment cost, we are past “grid
parity” since wind energy could be produced at a cost of below 0.06 €/kWh,
while conventional fossil generation
has a cost of 0.20 €/kWh.
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Overcoming of the barriers
There were several technical, economic and administrative barriers identified, and actions to overcome them
were implemented. Major barriers included

••

Grid stability problem induced by
high levels of variable and intermi
ttent RES penetration is an important
restriction to the percentage of RES
that can be integrated into the small
electrical system: The random nature
of wind, solar and other RES sources
makes it necessary to have conventional power systems in stand-by for
when the wind does not blow or the
sun does not shine. ITC’s engineers
have designed a technical solution that
includes the integration of weather
forecasting for reliable wind prediction
(important tool for electrical generation programming that would make a
maximum use of available RES); integration of a battery for energy storage
for short term storage and primary
regulation of the system; Demand Side
Management of non-critical dispatchable loads for peak shaving that will
contribute to adjust demand to supply from the RES generators; a diesel
genset back-up with capacity to attend
maximum peak power demand will be
installed in order to guarantee security
of electricity supply at any time under
any condition. The designed hybrid microgrid (wind-diesel system) aims to
achieve penetration levels of RES of 80
% on the yearly balance.

••

Lack of a proper legal and retribution framework for long term price
stability (price final consumer pays
for electricity consumed) to reduce
investment risk to the independent power producer: Initially there
were big concerns related to the current existing legal framework, which
somehow restricts the possibilities of
charging the village residents for the
power supplied. Currently the Municipality is giving totally free energy and
water services, and, and there are concerns that a new independent power
producer might not be able to charge
for the operation of the new system.
Separate meetings were organized by

the Municipality and local residents,
as well as with the island and regional authorities, to agree on the need for
the village population to begin to pay
for their consumption of electricity and
water consumption, at a price that can
cover cost and make the operation of
the wind diesel system sustainable in
the long term.

••

The high initial capital requirements for the wind-diesel system, as
in any other RES project, which are
usually higher than for the same capacity in conventional power generation: The initial high investment cost
associated with renewable energy systems, makes it necessary to dispose of
a stable price framework to guarantee
that the investment can be recovered
in a reasonable time period. Also, it
would require governmental financial
support for utilities to cover the difference between the cost they will be
required to pay RES energy production,
and the price they charge consumers.
ITC prepared a project proposal for an
EC R&D call that would have financed
the wind-diesel infrastructures, together with several hydrogen technologies
components for energy storage. Unfortunately, the project proposal was not
approved. ITC organized meetings between the Municipality, the Island Authority, and the Regional Government,
and as a result, a general consensus
was reached, and several concrete actions have begun to develop, one of the
most important was the elaboration of
a project proposal for the regional innovative infrastructure funds 2016 call.
Unfortunately, the proposal was not
submitted, and financing for the construction of the microgrid infrastructure will not be available until 2017.

Results
The work carried-out from ITC in the
promotion of the wind-diesel system
in Fuerteventura shows how important
it is to maintain good communication
with the local residents, beneficiaries
of the proposed actions, since their
support is a key aspect to ensure the
successful implementation of the
actions. In the case of this project,
through well-structured meetings, with

clear objectives, a general agreement
on the benefits of the project has been
reached.
The technical solution designed by
ITC engineers, is based on rigorous
engineering design. Modelling of a robust system able to properly operate
and supply quality and reliable energy
services under the fluctuating conditions of RES, assessing the impact on
cost, in reaching different scenarios
of RES penetration, was successfully carried-out by ITC engineers (work
subcontracted by the Municipality of
Pájara, outside the scope of the BEAST
project). The technical solution designed by ITC also includes the integration of weather forecasting for reliable wind prediction (important tool
for electrical generation programming

that would make a maximum use of
available RES); integration of a battery for energy storage for short term
storage and primary regulation of the
system; Demand Side Management
of non-critical dispatchable loads for
peak shaving that will contribute to
adjust demand to supply from the
RES generators; a diesel genset backup with capacity to attend maximum
peak power demand will be installed in
order to guarantee security of electricity supply at any time under any condition. The designed hybrid microgrid
(wind-diesel system) aims to achieving
penetration levels of RES of 80 % on
the yearly balance.
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The Fuerteventura experience could
be extrapolated to many isolated communities, especially of less developed
countries with plenty of wind resources. The hybridization of diesel with
wind can sensibly reduce the diesel
consumption, and today´s technologies are able to guarantee a high quality electricity supply in the hybridization
solutions.

Conclusions
Given the high cost associated with the
grid extension (the closest point for a
potential connection to the island electrical grid is located at 20 km), the isolated community of Puerto de la Cruz
in Punta Jandía, will remain disconnected from the Fuerteventura electrical grid in the foreseeable future.
The hybrid wind-diesel system project
for Punta Jandía, will allow for substitution of electricity being currently
supplied totally by a diesel genset. The
clean RES generation of the hybrid system will supply also an important load
which is the RO water desalination
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system. The project has the potential
to reduce emissions of GHG and the
current energy dependence of Punta
Jandía, by creating the needed infrastructure to make maximum use of
local available clean RES. The benefits
for the Punta Jandía, besides the reduction of the energy bill, comes from
all positive externalities associated to
the use of RES, and reductions of fossil
fuel consumption.
It is an interesting investment opportunity for investors interested in earning
a reasonable payback, in a project with
small technical risk. This return on investment is possible thanks to the public subsidies, which is justified for all
social benefits, in terms of job creation,
GHG emission reductions, and better
image of a sustainable tourist destination. When carrying-out the cash flow
analysis, considering the values for the
different cost and incomes, the return
on investment, expressed in terms
of the Internal Rate of Return (IRR) is
16.5% and a payback period of 7 years.

IEE project Contract N°: IEE/12/856/SI2.644759

5.11 Microgrid for La
Graciosa
by Canary Islands Institute of Technology (ITC), Spain

Action
La Graciosa is a small island located
to the north of Lanzarote. The island
has a small resident population, and
during the summer the island population increases due to tourism, which
together with fishing represents the
main economic activities. Currently the
population of this small island is being
provided with electric power and water
from neighbouring Lanzarote, through
a submarine cable and a submarine
water pipe.
The objective of this project is to develop a high penetration RES microgrid with capacity to supply 80 % of
the yearly electricity demand of La
Graciosa, from RES. The microgrid
will have capacity to operate either in
stand-alone mode with a combination
of RES generation, energy storage capacity and diesel backup, but also with
capacity to switch and connect to the
central Lanzarote grid, through the
existing submarine cable interconnection. Higher RES penetration levels,
although possible, are not advisable
given the increase in the investment
cost, primarily due to the need for energy storage capacity. The microgrid
proposed for La Graciosa includes
small photovoltaic systems distributed in the roofs of existing houses and
small wind turbines installed across
the village. It will also integrate diesel
backup and battery energy storage,

but storage capacity will be limited given the existence of a submarine cable
connecting La Graciosa to the electrical grid of neighbouring Lanzarote. La
Graciosa is a site with unique and outstanding conditions for demonstrating
the technical and economic feasibility
of an autonomous high-RES penetration microgrid. Given the high levels
of solar radiation, PV could work 1,800
hours a year and produced at a cost of
below 0.09 €/kWh, while conventional
fossil generation supplied from neighbouring Lanzarote has a cost of 0.20
€/kWh. Installing PV systems in available roof-tops of the approximately 350
existing houses is expected to add-up
to 1.8 MWp, well below the maximum
penetration levels due to grid restrictions, which have been estimated at
2.5 MWp.

that is variable, and does not always
match the same profile as the electricity demand. Energy storage systems
are included in the microgrid solution
to manage this variability. This risk
is greatly reduced because the current submarine interconnection with
neighbouring Lanzarote will remain in
place as a back-up. Some power flow
is expected daily through the cable,
although one of the objectives is to
maintain it at a minimum. But the technical solution designed for the microgrid for La Graciosa foresees a robust

Overcoming of the barriers
A major technical barrier associated
to electrification with high PV penetration microgrids, comes from the
fact that they rely on a primary source
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was approved with a funding of 2.5 M€.
ITC and ENDESA also lobby for public
support to be given to the La Graciosa
residents, to subsidize their investment
on small roof PV, and battery energy
storage systems for their houses.

Results

system able to properly operate and
supply quality and reliable energy services under the fluctuating conditions
of high RES penetration scenarios.
This solution includes the integration
of weather forecasting for reliable PV
prediction (important tool for electrical
generation programming that would
make a maximum use of available
RES); integration of a battery for energy storage for short term storage and
primary regulation of the system; Demand Side Management of non-critical
dispatchable loads for peak shaving
that will contribute to adjust demand
to supply from the RES generators. The
designed hybrid microgrid (wind-diesel
system) aims to achieve penetration
levels of RES of 80 % on the yearly balance.
Another major barrier is the high initial
capital requirements for the microgrid infrastructure, as in any other RES
project, which is usually higher than
for the same capacity in conventional power generation. The initial high
investment cost associated to renewable energy systems would require
necessary governmental financial
support for utilities to cover the difference between the cost they will be
required to pay RES energy production,
and the price they charge consumers.
ITC prepared, together with ENDESA, a
project proposal that was submitted to
a Spanish R&D program. The project
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Given the importance of ensuring good
technical knowledge and rigorous approach, ITC not only has worked on the
technical solutions of the La Graciosa
microgrid, but also gathering data on
available solar resources and characterization of energy demand in the
island. ITC also has undertaken tasks
addressing social and administrative
issues (multilevel governance). ITC
conducted a thorough survey of the
350 houses on the island, mainly to get
a better understanding of consumption
levels and patterns in order to inform
project design. It has also has promoted activities to increase acceptance by
seeking to truly understand the energy
needs of the local community and the
renewable energy resources that might
be available to meet these needs.
La Graciosa microgrid represents an
excellent opportunity to display technological solutions for rural electrification of remote areas of less developed
countries. These countries lack proper
electrical infrastructure, so the microgrids will operate stand-alone, without
a connection to the national transport
and distribution grids. In the case of
more advanced countries of Europe
and North America, the market perspectives indicate a development of
microgrids, but not operating standalone, but connected to the national
grids.
Based on the work previously done,
a proposal was submitted and a new
project has been approved (20165 –
2017) by Spanish Government for the
physical installation of the high RES
penetration microgrid in La Graciosa
financed by the central Spanish Government (2.5 M€), which is allowing to
advance in the installation of a hybrid
storage system, Demand Side Management, Demand Response and integration of PV and load forecasting.

The Island Authority of Lanzarote (to
which politically La Graciosa belongs)
and the Regional Government of the
Canary Islands have introduced subsidy programs for the installation of
roof-PV and for small Battery Energy
Storage Systems (BESS), in houses in
La Graciosa.

Conclusions
The microgrid project for La Graciosa,
will allow for substitution of electricity
being currently supplied by a submarine cable from neighbouring Lanzarote. Through a RO water desalination system, supplied electrically by the
microgrid, water will also be produced
in the island, with no need for maintaining current supply of water from
Lanzarote (submarine water pipe).
The project has the potential to reduce
emissions of GHG and the current energy dependence of La Graciosa, by
creating the needed infrastructure to
make maximum use of local available
clean RES. The benefits for the islands,
besides the reduction of the energy bill,
comes from all positive externalities
associated with the use of RES, and
reductions of fossil fuel consumption.
It is an interesting investment opportunity for investors interested in earning
a reasonable payback, in a project with
small technical risk. But to achieve
a reasonable return on investment,
public subsidies are needed, which is
justified in terms of job creation, GHG
emission reductions, and better image
of a sustainable tourist destination.
When carrying-out the cash flow analysis, considering the values for the different cost and incomes, the return on
investment, expressed in terms of the
Internal Rate of Return (IRR), has been
estimated at 12.7% and the payback
11 years.
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6. STEER CLUSTER

In the BEAST project, Sweden, Latvia,
Croatia and Norway focused on implementing and facilitating the use of
Electrical Vehicles. Italy focused on implementing a bicycle route to get more
people to use their bikes.
Norway is quite advanced when it
comes to encouraging people to buy
and use electrical cars due to subsidies - such as no fee on ferries, toll
or parking lots and lower taxes than
conventional cars when purchasing.
Today there are more than 100,000
electrical cars on the roads in Norway.
Within BEAST in Norway speed chargers were installed so that no inhabitant
in the region lives more than 50 km
from a speed charger.
In all the above countries EV events
and demonstrations were organized
including workshops, conferences,
test driving - both with cars and buses (two electrical buses climbed the

Electrical bus conference in GEiranger

steep mountain road in Geiranger 1500
m.a.s.l). In Latvia, Zemgale Region an
EV marathon was organized reaching
several municipalities, - 30 EVs at 5
locations in three days. In Croatia, the
isle of Njet wants to be a 100% green
island – looking at the opportunity to
have electrical busses, cars, boats
and tourist trains. In Sweden, they arranged a Roadshow with all municipalities where each municipality got to
test drive four EVs for free one week.
In Norway, there was also an EV rally
organized up the steep mountain road
“the Troll ladder” with more than 160
participants. In Italy, the aim for the
bicycle route “The circle lane” is to be
used as a product for sustainable tourism and connect it to the railway and
easy bike rentals.
When the BEAST group were in Norway the STEER cluster had a workshop and a demonstration of different
EVs – even a Tesla-sport edition with

Electrical car Rally Up the Troll Ladder

an “insane” button was tested! At this
workshop the BEAST partners were divided in two groups, one with positive
and the other with negative focus towards EVs. There were mostly positive
statements, but among the negative
statements there were some important ones to be solved before EVs will
be the preferred car to buy for users.
The negative statements included: not
enough green electricity, problems with
effect on the electrical network, “rangefear”, too many cars on the roads; but
the most important was that without
behaviour changes we will not achieve
anything.
We have also had a couple of skype
meetings where we discussed different questions on how to accelerate
the purchase and use of EVs and to
develop new projects together. We are
now applying for a Horizon 2020 project which focuses on transport in rural
areas.

Electrical bus conference in Geiranger
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6.1 Promotion of ElectricalVehicles and Their Infrastructure
in the Region of East Sweden
by East Sweden Energy Agency (ESEA), Sweden

Action
Within this project, BEAST has managed to reach the goal to increase the
number of electric cars in the region of
East Sweden and to improve the infrastructure for charging stations. The initial goal was to involve 6 municipalities
and that each municipality should install two charging stations and change
two fossil cars to EVs. The goal has
been reached and far exceeded and
the way to achieve this has to a large
extent been by creating conditions for
greater knowledge and a more positive
attitude towards EVs and their charging. The project focused initially on engaging 6 municipalities but in the time
of writing 10 (out of 13) municipalities
in the region are involved in the project
along with the Region of East Sweden,
residential property owners, the church
diocese in the region and local stakeholders for charging equipment and
electrical cars.

Since autumn 2014 the local EV-group
has had monthly half day meetings
with different themes to support
knowledge and awareness raising,
remove prejudices, and to create networking and business opportunities
for local companies. Members of the
group are municipal representatives as
well as different companies depending
on the theme.
One of the themes has been workshops with the major energy players in
the Swedish electric car charging market, Chargestorm, Garo, EON, Fortum,
Vattenfall and Clever/Tekniska Verken.
The companies have been presenting
their business solutions, opportunities
and the cooperation they can offer municipalities.
A big event “E Road East”2 was arranged in June 2015 and during 2015
and 2016 a road show and test periods
for EVs was arranged in municipalities.

The idea of giving many people the opportunity to test EVs in their daily activities has been a very successful tool
to influence more people to be positive
and to be willing to switch from fossil
cars to EVs.
BEAST has also participated in a collaboration with the entire east central
Sweden for developing a strategy for
charging infrastructure. Strategic positions and potential stakeholders to
establish charging spots have been
identified. In East Sweden, the focus
has been on involving apartment building owners and large employers to
improve commuting possibilities with
EVs. It is important that the large target
group who live in apartments in urban
areas can have the possibility to own
and charge an EV. Several workshops
have been held for this purpose.

2 http:// http://eroadeast.se/index.html

The event E-Road-East attracted 60 politicians, regional and municipal decision makers. In total 110 persons participated during the day. The Governor and
the Regional Chairman officially opened the event.

52

IEE project Contract N°: IEE/12/856/SI2.644759

Opening of charging stations and test driving of EVs during roadshows in the municipalities of Ödeshög, Norrköping and Söderköping

Overcoming of the barriers
In autumn 2014, at the start of the
work to promote electric vehicles and
charging infrastructure in the region
of East Sweden, most municipalities
were skeptical or very negative towards EVs. The general opinion was
that EVs would be a competitor to the
great development and major investments made in biogas production and
its upgrading to vehicle fuel in the region. But during the process, increased
knowledge and experience through
testing EVs has led to more and more
municipalities supporting the aim of
establishing charging stations and
gradually replacing the municipal vehicle fleet with electric vehicles where
possible. The understanding has
emerged over time that all renewable
fuels will be needed in the transition
to reach a fossil-free vehicle fleet and
that EV´s is one important part of the
solution.

The ongoing work on involving residential building owners and large employers in investing in charging stations is
a very important task to improve the
possibilities for commuting with EVs.
The workshops on best practice for
implementation of bankable energy
actions held by BEAST have proven
very successful in achieving this task.
So far, very few residential building
owners have focused on charging
possibilities for tenants in East Sweden, but several of the participants of
the workshop were after the meeting
ready to invest and move forward with
implementation.
In autumn 2015 the Swedish government launched a funding program for
investments in carbon reduction activities. This support has speeded up
the development and the expansion of
the charging infrastructure significantly. BEAST has given help and support

to municipalities in how to apply for
this funding and urged other identified
stakeholders to do so.

Results
An interest in electric cars and their
charging has awakened strongly
thanks to BEAST activities and an
accelerated development for the construction of charging stations and
replacement of fossil cars to electric
vehicles in municipal car fleets can be
seen. There is a desire and willingness
to increase the number of electric cars
in most of the region’s municipalities.
Several municipalities have built or
plan to build charging stations, and
several municipalities are using and
are planning to use EVs in municipal
operations.
Of the total of 13 municipalities in East
Sweden 6 municipalities now have 22
electric cars in use and 3 municipal-

Workshop on best practice for implementation on bankable energy action with the goal to give the participants a plan for how to proceed to establish charging
stations in their respective organizations and when leaving the workshops, having a strategy and timetable for future activities.
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EVs and charging spots in in Ödeshög and Åtvidaberg municipalities

ities are planning to buy their first or
more electric cars for use within the
municipal businesses in the nearby
future. 21 charging stations have been
established by five municipalities and
the Region and approximately 140
more are planned to be established for
internal and public use within 20172018.

Conclusions
It is clear that without the efforts made
by BEAST, the development of electric
vehicles and charging infrastructure
would not have come as far as it has
now within the region. Based on a positive response from the relatively large
group who tested EV´s in municipal
business (about 150 persons) and the
extent of various businesses they were
tested in there is a good potential that
there will be more electric cars in municipal use in the near future. Several
municipalities already have electric
cars and several more are planning to.
The expansion of the charging infrastructure is likely to progress very
quickly thanks to the level of knowledge and awareness of charging technology and available business solutions being significantly enhanced.
The timing of this with the opportunity
54

to apply for support through national
funding has also strongly contributed
to the development.

project. Success factors for the results
obtained can be summarized as follows:

The cooperation with the surrounding regions for the development of a
charging infrastructure for the whole
region of East Central Sweden is also
of great importance since a functioning infrastructure for EVs of course
have to extend beyond the region’s borders.

•• Long term continuity in the
work

The methods used in BEAST that are
based on identifying barriers and find
ways to overcome them have had
great impact and yielded results in this

•• Activities which reaches all layers of a municipality enables faster and more unanimous decision
making.

•• A stable working group with
clear roles and responsibilities
•• Creating of platforms for knowledge sharing and for stakeholders
to make contact
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6.2 Coordination of
Goods in Norrköping
by East Sweden Energy Agency (ESEA), Sweden

Action

amples for their use.

The purpose of the project of coordination of goods in Norrköping is to create
a logistically efficient and environmentally friendly distribution system of
goods out to the municipal units. This
is achieved by optimizing and reducing
the number of deliveries, by establishing a distribution centre and a system
for e-commerce and also a transition
to renewable fuels.

In collaboration with local companies
BEAST also organized for municipalities to borrow electrical cargo bikes.
Two municipalities took the opportunity and tested electrical cargo bikes
for use in municipal services with very
positive results.

The project aims to reduce the number
of food deliveries by 50% by 2018 and
to increase the share of local producers by 25% by 2018.
BEAST part of the project has involved
to identify other similar national projects to draw lessons from. BEAST has
also worked on involving other municipalities in the region to review their municipal transport in order to optimize
and reduce them.
A big event “E-road- East” for promoting electrical vehicles was organized
by BEAST in spring 2015. During the
event a large range of alternative smaller distribution EVs were demonstrated
and could be tested.
A roadshow in municipalities with the
aim of promoting EVs was carried out
during 2015 and 2016. The program involved showing solutions with smaller
electrical cargo vehicles and good ex-

Another activity was to increase the
proportion of local suppliers in the
municipality’s procurement of food. A
variety of interest groups were identified and a program for a series of workshops were launched in order to create
opportunities for the municipality and
various local producers to meet and
discuss each other’s requirements. Efforts to create conditions for a simplified procurement procedure was also
performed.
An estimation of today´s CO2 emission from municipal transports in
Norrköping has also been calculated by BEAST. There are no statistics
for how many km the municipal food
transports runs sine the transport cost
is normally included in the price of the
delivered goods. By the calculations
performed by BEAST the project can
have an idea of how much CO2 reduction can be generated when the project
is fully implemented.
Some of the smaller cargo EVs demonstrated on the event E-road-East.
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Some of the models of electrical cargo bikes which were tested in municipal use

Overcoming of the barriers
The method of organising activities
such as road shows and test periods
which reaches officials on multi-level positions of a municipality from
municipal politicians, managers and
employees is a very effective way to
enable more efficient decision making
in a municipality. If politicians are not
positive towards an idea, if officials
and managers do not understand the
benefits of more efficient transport
methods and perhaps most importantly of all, if the employees who will use
the vehicles in their daily work would
not be positive to the new solutions,
the process would probably take much
longer.
One situation that has been hard to
tackle in this project has been a repeated change of project leader in
Norrköping municipality which has resulted in a lack of continuity and clarity
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in the involvement of BEAST activities
in the project. The efforts from BEAST
to increase the proportion of local suppliers of food and to simplify the procurement procedure were cancelled
because of these circumstances.

similar to the project in Norrköping,
and the largest municipality Linköping
is already in good progress. An estimation of the CO2 reduction from the project when fully implemented can also
be carried out thanks to BEAST.

Results

Conclusions

The project in Norrköping is at a stage
to procure a contractor for the distribution centre and reviewing various tenders in order to make a decision during
2017.

BEAST efforts in the project of coordination of goods in Norrköping has
mostly been of the character of dissemination efforts and enhancing the understanding among the municipalities
in the region of more energy efficient
and environmentally friendly vehicles
such as small electric cargo vehicles.
The efforts carried out to increase the
proportion of local food suppliers in
the public procurement and to simplify
the procurement process failed due to
internal circumstances in the municipality of Norrköping which was beyond
the control of BEAST.

BEAST activities in the project have led
to a majority of the municipalities and
its local authorities having a better understanding of the possible solutions
for more efficient transportation of
goods. One of the two municipalities
who tested cargo bikes now have 3
electrical cargo bikes of their own in
municipal use. Several municipalities
are interested in starting up projects,
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6.3 Valtellina Valley Floor
Cycling Lane
by Valtellina Mountain Community (CMM), Italy
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Action
Following recent tourist demand for
mountain vacations, and aiming to
add value to the natural resources in
the territory, the valley floor cycle lane
has been developed as part of the
cycle circuit of the Lombardy Region,
which aims to ensure sustainable
tourism in region through cycle paths
which enhance the natural and cultural
resources located in the geographical
area of Adda River, natural reserve of
Pian di Spagna and Bosca Park. By involving different municipalities and local authorities close to Morbegno (e.g.
Cosio Valtellino, Traona e Civo), this
new lane makes it possible to connect
the reserve of Pian di Spagna and the
Bosca Park, making the path attractive
from the environmental point of view
as an European interest site.
For a total amount of 900.000 €, bridges have been built over the Adda River
improving the context and removing
the presence of mixed routes (bicycle
and vehicular) in favour of the nature
and cyclists. Moreover, the intervention
overcame the natural obstacles presented by waterways (River Adda and
Bitto) through the implementation of
catwalk crossings with artefacts made
of laminated wood.
Asphalted stretches of connection with
the existing path have been installed,
and road signs have been improved.
The lane is now connected to the other
existing circuits, making a new tourism
offer available through a tour around
the mountain area and on the river side
(about 62.3 Km).
The improvements of this project are
significant not only for the tourism
industry, which will be able to attract
nature lovers and people interested
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in monuments and historical sites
through a cycle circuit passing through
nature and by villages, but also for
its contribution to more efficient and
clean transport/communications and
the landscape/natural environment in
the valley.

Overcoming of the barriers
The most important barriers for the implementation of the cycle lane were the
lack of funding and the time for implementation of works.
Regarding the first one, CMM gained
a free financing of 50% of the total
amount, from Lombardy region, which
allowed the start of work.
Secondly, the cooperation among entities and between designers ensured
the work was implemented as planned.
This aspect revealed the need to cooperate at each administrative level in
order to maximize effectiveness of the
work. Also for the maintenance and
the daily use it is necessary to cooperate to ensure optimum use of the lane.

Results
The Cycle lane has resulted in raised
usability of the territory both for tourists and the local inhabitants, promot-

ing, for example, good maintenance
of places that were neglected before
and the refurbishment of pebbled town
road to facilitate the reach of sites of
cultural interest.
The cycle lane has brought real added
value to the area, and it is now considered a tourist attraction which adds
to the traditional products of winter
sports and cultural heritage.

Conclusions
The cycle lane of the valley floor is part
of a wider cycle lane called Valtellina
ring, promoted at regional level for tourism purposes. The project required the
cooperation of several entities both for
its implementation and maintenance,
which could be a starting point for new
related projects aimed at promoting
sustainable mobility and tourism in
the area. Furthermore, the Cycle lane
offers a new way to live and travel in
the territory and increases awareness
on the natural heritage of the valley not
only by tourists but also by the local inhabitants.

More info:
Valtellina Valley Floor Cycling Lane
http://sentiero.valtellina.it/
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6.4 Electric Vehicles,
Their Infrastructure,
Fleet Analysis and Public
Procurement
by More and Romsdal County Council (MRFK), Norway

Action
The county Climate Plan/SEAP from
2009 identified that transport contributes to approximately 1/3 of the
climate gas emissions in Møre and
Romsdal. Since then the population
and the number of km travelled by
each inhabitant has increased. As part
of the work to reduce the carbon footprint of the transport sector, the County Council has encouraged the use of
renewable energy in several types of
vehicles.

The project is ensuring that a network
of speed chargers is built, so that the
entire county will become attractive to
electric vehicles. It has also promoted
the use of different types of EVs by
conducting studies and public events
that showcase how different technological solutions work in real life.
The number of electric cars in the
county is steadily increasing, but is
dependent on new infrastructure being built. The goal set by the County
Council is that no inhabitant should live

more than 50 km from a speed charger (~50kW). This requires building 19
speed chargers. It is also important to
keep increasing the number of EVs on
the roads, to ensure the market for the
charging infrastructure.
The county has more than 30 car ferries and passenger boats. Some use
natural gas, but most are diesel fuelled
vehicles. The emissions from one car
ferry averages 1500 tons CO2/year. The
fast speed passenger boats have substantially higher emissions, totalling 20

Map of proposed speed charger locations
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000 tons CO2/year. A feasibility study
for electric passenger boats and car
ferries is being undertaken to calculate
which type of low emission technology
is compatible with each ferry route.
All buses in the county are diesel
fuelled, and calculations have shown
that electricity is a more energy efficient and cost efficient solution than
natural gas or biogas. The challenge
is finding buses that are able to handle
the steep hills (up to 12 % incline), long
distances and winter conditions.
The speed charging stations for cars
include all present standards: ChaDeMo, Combo/CSS, and Mode3Type2
(Menneke). The semi-speed stations
are Mode3Type2 (Menneke). The DC
part of the station has a minimum
power of 50 kW, while the AC part has
43, 22 or 12 kW.

Overcoming of the barriers
Møre and Romsdal County Council has
been having good contact with several
stakeholders to ensure the infrastructure for electrical vehicles can be in
place in accordance with the proposed
plan. Our stakeholders include: local
municipalities and neighbouring counties, local, regional and national NGOs
for environment and electrical vehicles, electric vehicle dealerships and
manufacturers, charging station operators, tourism industry, local cafes and
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shops, and public transport operators.

Results

Important barriers within
the project:
•• Electric vehicles in Norway are ex-

Through private-public partnerships,
nine speed chargers have been built
since the start of the BEAST project,
two are under construction and eight
have started the planning process
(status December 2016). In addition to
this, semi-speed chargers (12-22 kW)
have been built at three locations, and
Tesla are considering at least one super charger locality within the region.

empt from several types of taxes, do
not pay for toll roads and car ferries,
and get several other types of special
treatment. These incentives are set to
last until the end of 2017. This creates
an uncertainty for potential EV owners.

••

Public uncertainty regarding the
technical limitations of electric vehicles
is often larger than the real limitations.
This prevents the public from buying
electric cars, and is a substantial barrier in procurement of public transport,
due to political reluctance, and operator costs. Usually, this barrier does not
get removed through communication,
people have to see and test that the
technology really works at home. We
have overcome a part of this barrier by
test driving electric cars and buses in
challenging topography and climate.
For cars, the technical limitations were
shown to be small in the event “Rally
Trollstigen” held in June 2014.
There is strong political support for
solving barriers regarding procurement
of electrical vehicles, while there is
more of a debate surrounding barriers
around the perks and benefits an electrical vehicle owner should have.

Conclusion
Møre and Romsdal County authority
will take all the steps it needs to ensure sustainable mobility goals and
climate targets (international, national
and regional) are met and are working
towards achieving these with bold and
ambitious actions!
Synergies from the BEAST project can
be transferred to other parts of the
transport sector, for example that all
ferry routes in the county be analysed
for zero emission fuel alternatives,
buses being shifted to electrical or hydrogen alternatives. Also, private sector like fishing boats and supply ships
are beginning to look towards more environmentally friendly alternatives.

More info:
EV rally Geiranger 2015
https://www.youtube.com
watch?v=ABvvcQTBeSI
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6.5 Promotion of Use of
Electric Vehicles
by Zemgale Regional Energy Agency (ZREA), Latvia
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Some people say – “driving an electric
vehicle demands slower pace of life
than mine”, but Arnis Bergs, the leader of the “Society for Non-Emission
Transport Vehicles”, Riga, Latvia, can
provide you with all arguments that
prove electric vehicles are as good as
conventional ones. He is an enthusiast
and the strongest support for ZREA in
this activity. During the BEAST project
lifetime in 2014 the number of electric
vehicles has risen from some 10 to
200 in Latvia (on about 2 million inhabitants), one of the contributors being
also the BEAST project.
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Action
In this activity ZREA worked with 5 municipalities, ZREA members: Jelgava
city, Jekabpils city, Ozolnieku county,
Bauska county and Auce county. ZREA
organized workgroup meetings with
the involved stakeholders to decide
on form, content and schedule of Informative Campaign. ZREA organized
Informative campaign about the benefits of use of electric vehicles and their
charging equipment and on the possibilities of installing charging stations.
SEAP and Marathon of Electromobiles
in May 2015 stopped in four locations
and was attended by about 200 people.

In 2014 ZREA also provided information and consultations about the
national support programme for purchase of electric vehicles, which was
available for the municipalities, as well
as providing assistance in preparing
applications to purchase electric vehicles.

Overcoming of the barriers
The main barrier in Latvia is the relatively high cost of the electric vehicle
- on average an electric vehicle costs
about 20-30% more than a conventional vehicle of the same type. Due to
this they are considered to be a luxury
commodity. Even if the running costs
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of the electric vehicle are cheaper, the
initial investment cost is quite high
for private individuals, companies or
municipalities. The main aid to overcome this, and to motivate purchases of electric vehicles, was a national
support programme available in 2014,
which compensated the price difference. ZREA took an active role in this
by disseminating information about
the programme as well as providing
assistance in putting together applications to the programme.
The other main barrier was, and still
is, insufficient knowledge and trust in
electric vehicles and their charging.
There was quite a high level of scepticism as this was quite a new technolo-

gy in the market, and this was the other
main topic ZREA worked on within the
BEAST project. We provided consultations for purchase of electric vehicles and provided support for putting
together applications for purchase of
electric vehicles. Then a year later, we
organized the informative campaign:
a coming together of electric vehicles
where owners shared their experiences of winter performance of electric
vehicles in Latvia conditions, which
was the biggest question before their
purchases. This was continued further
and turned into Marathon of Electromobiles.

Results
SEAP and Marathon of Electromobiles
in May 2015 stopped in four locations
and attracted about 200 people. Consultations were provided which led to
the purchase of electric vehicles in Jelgava city consultations and 2 electric
vehicles were bought in Bauska county
providing reduction of 7.32 CO2/year.

Conclusions
It would be to all our benefit to reduce
pollution levels of CO2 and limit climate
change, which is causing natural disasters which are expensive to overcome
and repair. At this moment, it is more
innovative of individuals, municipalities or entrepreneurs to buy an electric
vehicle instead of conventional, and
innovative of some countries to provide support for purchasing electric
vehicles. Meanwhile municipalities are
frontrunners in the introduction of new
technologies such as e vehicles as this
markets them as attractive municipalities with clean environment, low noise
levels and well-functioning infrastructure. Each purchased EV builds trust
in the technology and passing these
positive messages on is the way to encourage more purchases.
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6.6 Infrastructure and
Public Procurement of
Electric Vehicles
by University of Zagreb (UNIZAG FSB), Croatia

Potential locations for charging stations on the island of Mljet

Action
The islands in the Dubrovnik-Neretva
County are mostly tourist oriented.
One approach to promotion and environmental protection in the tourist
sector and among the local population
is the promotion and procurement of
electric vehicles.
The project of EV integration on the
island of Mljet was taken into consideration as a pilot study for the entire
Dubrovnik-Neretva County. Mljet is a
Mediterranean island in Croatia, situated in the Dubrovnik-Neretva County. The
population is approximately 1100 residents and covers an area of nearly 100
km2. In the SEAP of the island of Mljet,
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there were suggested several actions
for the support and introduction of
low carbon transport. Furthermore,
the Island of Mljet has an environmental strategy to become a “Green
Island”, since a large part of the island
is a National Park. The objective is to
introduce electric vehicles for public
sector use and the local population
while building up the charging stations
infrastructure and reducing harmful
greenhouse gas emissions. The NP
Mljet also plan to replace vehicles and
boats with electric ones.

Overcoming of the barriers
The poor condition of the electricity grid was one of the main barriers

which needed to be solved in order to
install charging stations. Several transformer stations on the electrical distribution network were in need of upgrade and revitalization, while, with the
low and medium voltage network, one
connection needed to be replaced in
the distance of 1 km, and several short
sections of 100-300 m needed to be
laid down. The most urgent problems
were resolved after several meetings
with the national distribution company,
NP Mljet, Municipality and University
of Zagreb Faculty of Mechanical Engineering and Naval Architecture.
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for grid connection presents a serious
barrier for further installation of charging stations. In the first two months of
operation, charging station was used
around 50 times and recharged e-vehicles with 470 kWh which show the
interest and need for this kind of installations during tourist season.

Conclusions
New Electric train in the National Park Mljet

Results
The National Park Mljet is on the path
to becoming CO2 neutral which is one
of the pillars of recently accepted strategy for the park development. Through
their strategy they have installed two
charging stations for electric vehicles,
with investment of approx. 16,500 EUR
which also includes the costs of all additional infrastructure. One electric and
one hybrid vehicle were purchased for
62,600 EUR and are used by national
park staff. Four electric bikes and two
electric trains were acquired for tourist’s transportation with total costs for
bikes 7,000 EUR and for trains 66,000
EUR. There was developed an energy
independent block for tourists that
will serve as a shop, restaurant, kiosk,
toilet, etc. The investments were 80%
co-financed by Croatian Fund for Environmental Protection and Energy
Efficiency. In the next phase, 41.5 kW
photovoltaic rooftop system will be
installed, charging stations will be positioned on the docks and 3 electric
boats will be acquired.
Furthermore, the municipality of Ston,
peninsula of Peljesac, which together
with Dubrovnik Neretva County and
Regional development agency DUNEA
hosted a BEAST workshop in 2015, installed one 22 kW charging station. The
project and acquisition of the station,
which has the possibility of simultaneously charging two electric vehicles,
was prepared by the local experts participating in BEAST events and some
of costs were eligible for co-financing
from Croatian Fund for Environmental
Protection and Energy Efficiency.

The total investment was around
12500 EUR of which more than half of
costs were related to grid connection,
even though the charging station was
installed near a transformation station.
This very high price of admission fee

The basic concept of replacing fossil
fuels in the transport sector is validated by the European Commission
Directives and corresponding national
legislature. The brand name of the destination is more exposed in this way and
adds value as a green and ecological
tourism destination. Investments in the
infrastructure will also provide a higher
standard of life for the local population.

Installation of charging stations in the National Park Mljet

Locations of charging stations in Dubrovnik-Neretva County
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New charging station in the Municipality of Ston and nearby transformer station (local utility charged approximately 230 EUR/kW admission fee for grid
connection).

Environmental impact of greenhouse
gases emissions will be reduced. Potential investors in the infrastructure
are the utility serving the area, government and local authorities, automakers seeking to expose their products,
and local retail and service economy,
advertising under a “green” destination
branding. Conclusions are supported
by the pre-feasibility study of electrification of Mljet National Park, in segments of the grid, renewable energy
sources, route mapping, and choice of
electric vehicle types and additional aspects of electric bicycle, train and boat
segments.
One of proposed iCat electric boat for the National Park Mljet

EV and PHEV acquired by National Park Mljet
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7.Project Results

25

SUSTAINABLE ENERGY
PROJECTS STARTED
ICELAND

SWEDEN
FINLAND

FAROE
ISLANDS

NORWAY

SOME OUTPUTS:

9

COUNTRIES

> 200
RUSSIA

ESTONIA

LATVIA
LITHUANIA

DENMARK

STEER

IRELAND

UNITED
KINGDOM

BELARUS
POLAND

NETHERLANDS

BELGIUM

GERMANY

LUXEMBOURG

CZECH
REPUBLIC

LOCAL ACTORS
SUPPORTED

>9

UKRAINE
SLOVAKIA

42

26

ELECTRIC
VEHICLES
PURCHASED BY LOCAL
AUTHORITIES

FRANCE

NEW CHARGING
STATIONS

23KM

LIECHTENSTEIN AUSTRIA
SWITZERLAND
SLOVENIA

CROATIA

ITALY
PORTUGAL

KAZACHSTAN

UKRAINE

GEORGIA
ARMENIA AZERBAIJAN

UKRAINE

TURKEY

CYCLE PATHS

CYPRUS

38,2

SAVE

20

JAM-SESSIONS

BULGARIA

MACEDONIA
ALBANIA

NEW

CANARY ISLANDS
(SPAIN)

LED STREET LIGHTS
IN
MUNICIPALITIES

ROMANIA

BOSNIA
SERBIA
AND
HERZEGOVINA

SPAIN

MADEIRA
(PORTUGAL)

56.000

MOLDOVA

HUNGARY

ENERGY EFFICIENCY
REFURBISHMENT IN

MILLION EURO
INVESTMENTS

EXPECTED IMPACT

>100

PUBLIC
& PRIVATE BUILDINGS

21 152,55 tCO 2

EMISSIONS AVOIDED

72 741 MWh

INCREASE IN RENEWABLE
ENERGY PRODUCTION

ALTENER

20 940 MWh

ENERGY SAVINGS

360 M 2

OF PV-PANELS
AND SOLAR COLLECTORS

1

LOW IMPACT HYDRO
POWER PLANT

www.beastproject.eu

2

3

BIOGAS
PLANTS

RES
MICROGRIDS

www.facebook.com/BEASTprojectEU

IN 7 LANGUAGES
FOR IMPLEMENTATION OF
ENERGY & CLIMATE ACTIONS

GUIDELINES

https://twitter.com/BEASTprojectEU

Co-funded by the Intelligent Energy Europe
Programme of the European Union
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