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Introduction
Project background
The PentaHelix project is focusing on developing and testing a new approach for integrating
multi-governance planning for sustainable energy and environment. This, along with key
stakeholders in renewable energy and energy efficiency solutions and adaptation, integrated
the PentaHelix pillars:
–
–
–
–
–

Public authorities (local, regional, national and international)
Industry (and businesses such SMEs, farmers, trade, etc.)
Academy (research and educational institutes)
NGOs (associations, interest organisations, etc.)
Citizens (house owners, car owners, commuters etc.)

Representatives of the PentaHelix pillars constitute the task force groups that serve as a driver
for a wider scope of the Sustainable Energy and Climate Action Plans (SECAPs). The members
of the task force constitute a disciplinary vision that allows identifying the most interesting
measures, system solutions and better understanding to implement in the geographic areas
of interest: Regions, Counties, Municipalities or neighbourhoods.
The approach is developed and tested in Norway, Croatia, Latvia, Belgium and Spain, which
enabled its validation across a wide set of different economic, climate, social and political
conditions. In each of those countries, chosen municipalities acted as the pilot municipalities.
During the project different types of municipalities can be distinguished, regarding the phase
that PentaHelix method has been implemented or is going to be implemented, i.e. Pilot, Phase
0 and Phase 2 municipalities:
i.
ii.

iii.

Pilot (Phase 1) municipalities, with who the PentaHelix approach was developed and
tested to draft and implement SECAPs;
Phase 0 municipalities: These municipalities have an existing SE(C)AP but no
immediate intention of revising it. In order to inform these municipalities of the
developed PentaHelix approach, support them in the implementation and
prioritization of the proposed measures and to help them include all of the relevant
stakeholders in all future actions related to sustainable development, National
Workshops were organized within the partner countries. During the National
Workshops, knowledge and good practices were transferred.
Phase 2 municipalities: These municipalities are considered replicators. They use the
developed PentaHelix approach that was implemented and tested by the pilot
municipalities to draft and implement their own SECAP. During an organized National
Conference, the PentaHelix approach was explained to them and pilot municipalities
gave insight into their experience with the approach.

Also, the PentaHelix project has developed a peer‐to‐peer online platform to support SECAP
development and implementation which is available for every interested public authority.
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Scope of the report
This report details the process and results of the implementation of the measures identified
in the pilot and replication municipalities, as well as the initialization of the development of
the integration of the pilot and replication SECAPs in the frame of other municipal, regional
or national plans (policy instruments). The report is structured in two parts. In the first part
of the report, the overview of the initialization of the development of the integrated plans is
given. The second part of the report provides an overview of the measures implemented by
Phase 0, 1 and 2 municipalities. The impacts in terms of investment, primary energy savings,
renewable energy production and CO2 reduction are presented both aggregated per partner
countries, as well as detailed for each implemented mitigation measures. The list of
implemented mitigation measures, with the respective impacts is provided in Annex 1, Annex
2, Annex 3, Annex 4 and Annex 5 of this document. In addition to the impacts, those lists
define a degree of support provided by the project, as well as the type of the provided
support.

Integrated plans
An “Integrated Plan“ can be a plan, a document, commitment, compromise, declaration,
action, investments, system, programme, budget, upgrade, method, deployment,
procurement process, normative, platform, strategy, policies, fund etc., whose concept
serves to create an integration of SECAP actions with other types of plans. In the scope of the
PentaHelix project, integration of SECAP actions into other types of plans was brought to the
attention of municipalities and regions.
As the PentaHelix approach facilitates synergies among stakeholders from the 5 different
pillars, including both the public and the private sectors, academia, NGOs and citizens, this
makes an advantage in fostering the integration of the SECAP measures in plans, policies,
strategies etc., in inclusive, multi-level governance, with a more ambitious scope.
A task force group, whose objective is to support SECAP development and implementation,
gives a bottom-up perspective in establishing strategic goals at a municipal level. In addition,
the co-creative approach on some occasions improves the public scrutiny procedure. The
figure below presents some examples of plans in which SECAP actions can be integrated.

Figure 1 Examples of plans in which SECAP measures can be integrated
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Overview of the progress with the Integrated plans in partner countries
As mentioned above, the PentaHelix Consortium brought to the attention of the
municipalities and counties/regions the topic of integration of SECAP actions into other plans.
This was done in all partner countries, namely: Belgium, Croatia, Latvia, Norway and Spain.
The high focus was set on the integration of SECAP actions into other documents, as the
implementation of actions from PentaHelix SECAPs usually depends on integration with other
types of plans/strategies such as master plans, land use plans, transport and mobility plans,
building development plans, budget plans, zoning plans, urban planning, energy efficiency
strategies, regional renewable action plans, socio-economic development plans, etc. As a
result, SECAP actions are integrated into 71 integrated plans, developed in partner countries
(or in the process of the development).
The integration of SECAP actions into other plans has several advantages. As a first, it can be
highlighted that integration of SECAP measures into other type of plans emerges horizontal
and vertical coordination. Secondly, it is important to point out that SECAPs in most of the
municipalities define voluntary commitments. Most of the plans in which SECAP actions are
integrated are legally binding documents, this increases the implementation rate of the
measures identified in SECAPs. In addition, integration of SECAP actions into other plans
increases their visibility, as well as the visibility of the corresponding SECAP and could foster
financing of actions.
The overview of the progress with the Integrated plans in the partner countries is given in the
sub-sections below.
Belgium (involved project partners: IGEMO & WVI)
In Belgium, for the municipalities Berlaar, Bornem, Duffel, Putte, Puurs-Sint-Amands, SintKatelijne-Waver and Willebroek, SECAPs were integrated in a “regional mobility plan” with
focus on sustainable mobility and modal shift to clean transport. These SECAPs are also going
to be in the “Regional Masterplan Public Lighting” which rolls out a strategy to make the public
lighting climate-friendly by introducing LED-lighting (100% by 2030) and making a light plan
for each municipality.
Additionally, Berlaar, Bornem, Duffel, Putte, Puurs-Sint-Amands, Sint-Katelijne-Waver and
Willebroek have integrated their SECAPs within the “Local Rainwater Management Plan”, a
plan to prevent drought and flooding on a local level, closely related to the risk and
vulnerability analysis and adaptation measures of the own SECAPs.
The SECAPs of Berlaar, Bornem, Duffel, Putte, Puurs-Sint-Amands, Sint-Katelijne-Waver and
Willebroek have been included in the “Carbon Footprint reports for the local government
administration in the region” as a measure adopted by the local government. This report was
drafted together with the Province of Antwerp and is monitored every 2 years on its progress
towards climate neutrality, listing up remaining emissions per building, by transport and by
public lighting.
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Stakeholders in PentaHelix taskforces get a good overview of which measures the
municipalities are adopting and whether this will be enough to meet its own climate goals.
Puurs-Sint-Amands SECAP will be included in a tender for the Local translation of the Flemish
Spatial Plan, which will be integrated as well with the mobility plan.
Torhout SECAP is integrated in the “Renewable energy strategy for the municipality in
business parks” developed by WVI.
Knokke-Heist SECAP is referred to in a specific document (a concept note) in the spatial
planning of the municipality.
Veurne, Kortemark and Moorslede have all three made a specific update, defined in Flemish
law, of the “mobility plan” in which the SECAP is mentioned.
For the region Midwest (middle part of West-Flanders), the strategical plan aims to have all
municipalities developing a SECAP. The SECAP of the pilot group of 8 municipalities of WVI,
all within this region Midwest, is named and described.
In Flanders, there is the possibility to have a strategical spatial analysis being made of the city,
with the following main aspects: inventory, ambitions and transitions. Diksmuide, LangemarkPoelkapelle, Moorslede and Zedelgem signed up for this process. For each municipality a
strategical analysis has been made, in each the SECAP is included.
For the river basin Heulebeek, a formal contract is under development, in which all
stakeholders of the 5 PentaHelix pillars engage themselves in taking concrete water-related
measures. The measures are described in data sheets and were compiled through an intense
participation process. The signing of CoM + the developed SECAP is described in a specific
datasheet. Moorslede is the involved PentaHelix municipality.
Croatia (involved project partners: UNIZAG FSB & REGEA)
In Croatia the SECAPs measures from Velika Gorica, Karlovac and Sveta Nedjelja have been
integrated into the “Energy Policy Plan developed for the EEA certification”, while the
Karlovac SECAP is also going to be part of the “City Spatial Plan”. Integration of SECAP actions
into the “City Spatial Plan” would not only improve the integration and coordination of actions
between different energy and spatial departments but would also make SECAP actions legally
binding, as the “City Spatial Plan” is a legally binding document. The integration of SECAP
actions in City Spatial Plans is expected to be replicated in Phase 2 municipalities as well.
Taskforce meetings, bilateral workshops and the presence of the energy agency REGEA have
contributed to boosting this integration of the SECAP actions into other types of plans.
Latvia (involved project partners: ZREA & Jekabpils)
In Latvia Municipalities of Zemgale Region and ZREA, which developed SECAPs during the
PentaHelix project, in collaboration with Zemgale Planning Region worked on the Energy and
Environment section” of “Development Programme of Zemgale Planning Region 2021-2027”.
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This has been a good opportunity to coordinate the actions of municipal SECAPs with regional
development strategy, especially after the administrative territorial reform, which was
introduced in Latvia in summer 2021.
Norway (involved project partner: Viken County)
In Norway municipalities such as Fredrikstad, Sarpsborg, Moss, Råde, Indre Østfold, Viken,
Nesodden and Halden have developed “Climate budgets”, which is an integration of the
SECAP into their Annual budgets for 2020 and 2021 and is going to be prepared for 2022.
Additionally, Viken SECAP is included in a bigger step of integration in a kind of “Plan of plans”,
and will integrate SECAP measures in the upcoming “Regional plan for competence and value
creation”, the “Regional plan for spatial planning and mobility” and the “Regional plan for
increased quality of life, participation and equality”. These three regional plans are being
developed by Viken to address the targets from that “plan of plans”, including relevant
climate targets.
o The success of the integration is mainly due to the fact that technicians and politicians
from Viken region have worked together in order to optimise common resources, also
this has occurred at the same time as a process of administrative changes at a regional
and municipal level.
Spain (involved project partners: EREN & APEA)
In Spain, the SECAPs of León and Palencia municipalities are being designed in the way to be
integrated with their Urban Mobility Plans, which are going to be updated while following the
PentaHelix approach. The municipality of Burgos has integrated measures in its SECAP from
sustainable transport and from the mobility city plan.
During the development of Salamanca`s SECAP, the SECAP has been integrated as part of the
municipal “Declaration for the climate energy of the Planet”, strengthening Salamanca city
commitment to the environment and its fight against climate change aimed to reduce 40%
CO2 by 2030, encourage awareness, implementing measures of saving water and energy.
In the province of Avila SECAPs from 24 municipalities have been integrated or are going to
be integrated into a “Strategy for the mitigation of Avila province” which is foreseen a specific
budget aligned with the SECAP implementation measure’s needs.

A list of integrated plans, with a brief description, is given in Table 1.
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Table 1 List of integrated plans, with a brief description
Municipality
SECAP

Country

Integrated Plan (in
original language or
English)

Description of the Integrated
Plan
Renewable energy strategy for
the municipality in business
parks WVI
Specific document in the spatial
planning (a concept note)

A specific update, defined in
Flemish law, of the mobility plan
A specific update, defined in
Flemish law, of the mobility plan
Strategical plan for the entire
region
of
Midwest
(Klimaatoverleg Midwest is part
of this region, as well as
Hooglede) for the entire
legislative period)
Strategical analysis of the city,
with main aspects: inventoryambitions-transitions
Strategical analysis of the city,
with main aspects: inventoryambitions-transitions
Strategical analysis of the city,
with main aspects: inventoryambitions-transitions
Strategical analysis of the city,
with main aspects: inventoryambitions-transitions
A formal contract for the
Riverbassin of the Heulebeek, in
which stakeholders of all of the
PentaHelix
pillars
engage
themselves in taking water
related measures. The measures
are described in data sheets and
were compiled through an
intense participation process.

1

Torhout

Belgium

2

Knokke-Heist

Belgium

3

Veurne

Belgium

Uitrol
zonnepanelenproject
bedrijventerreinen
Conceptnota in
functie van
beleidsplan ruimte
Sneltoets mobiliteit

4

Kortemark

Belgium

Sneltoets mobiliteit

5

Moorslede

Belgium

Sneltoets mobiliteit

6

17 municipalities Belgium
of
region
Midwest

7

Diksmuide

Belgium

8

LangemarkPoelkapelle

Belgium

9

Moorslede

Belgium

10

Zedelgem

Belgium

11

Moorslede

Belgium

Strategisch plan DVV
Midwest

Bouwmeesterscan def. rapport
13/3/2019
Bouwmeesterscan def. rapport
19/12/2018
Bouwmeesterscan def. rapport sept.
2019
Bouwmeesterscan def. rapport
19/12/2018
Riviercontract
Heulebeek

A specific update, defined in
Flemish law, of the mobility plan
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Municipality
SECAP

Country

12

Berlaar, Bornem, Belgium
Duffel,
Putte,
Puurs-SintAmands, SintKatelijne-Waver,
Willebroek and
others.

13

Puurs-SintAmands

14

15

Berlaar, Bornem, Belgium
Duffel,
Putte,
Puurs-SintAmands, SintKatelijne-Waver,
Willebroek and
others.
Berlaar
Belgium

16

Bornem

17

Belgium

Integrated Plan (in
original language or
English)

Description of the Integrated
Plan

The contract is yet to be
finalised.
There
are
6
municipalities
involved,
Moorslede is one of them.
Oriëntatienota
An analyses and vision on
Vervoerregio
regional mobility, from which a
Mechelen
regional mobility plan will be
drafted
by
IGEMO,
12
municipalities and many other
regional institutions. The focus is
on sustainable mobility and
modal shift to clean transport
Bestek Gemeentelijk Tender for the Local translation
Beleidsplan ruimte
of the Flemish Spatial Plan, which
(incl. Mobiliteitsplan) will be integrated with the
mobility plan (basis on current
local spatial plan)
Regionaal
Regional Masterplan Public
Masterplan
Lighting.
Openbare
Verlichting

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.

Belgium

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.

Duffel

Belgium

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.

18

Putte

Belgium

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.

19

Puurs-SintAmands

Belgium

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.
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Municipality
SECAP

Country

Integrated Plan (in
original language or
English)

20

Sint-KatelijneWaver

Belgium

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.

21

Willebroek

Belgium

Gemeentelijk
Hemelwater- en
droogteplan

Local Rainwater Management
Plan.

22

Berlaar

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

23

Bornem

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

24

Duffel

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

Carbon Footprint reports for the
local government administration
of most municipalities in our
region, drafted together with the
Province of Antwerp.
Carbon Footprint reports for the
local government administration
of most municipalities in our
region, drafted together with the
Province of Antwerp.
Carbon Footprint reports for the
local government administration
of most municipalities in our
region, drafted together with the
Province of Antwerp.
Carbon Footprint reports for the
local government administration
of most municipalities in our
region, drafted together with the
Province of Antwerp.
Carbon Footprint reports for the
local government administration
of most municipalities in our
region, drafted together with the
Province of Antwerp.
Carbon Footprint reports for the
local government administration
of most municipalities in our
region, drafted together with the
Province of Antwerp.
Carbon Footprint reports for the
local government administration
of most municipalities in our

25

Putte

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

26

Puurs-SintAmands

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

27

Sint-KatelijneWaver,

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

28

Willebroek

Belgium

Broeikasgasrapport
Klimaatneutrale
Organisatie Provincie
Antwerpen

Description of the Integrated
Plan
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Municipality
SECAP

Country

Integrated Plan (in
original language or
English)

Description of the Integrated
Plan
region, drafted together with the
Province of Antwerp

29

Velika Gorica

Croatia

Energy Policy Plan

30

Sveta Nedjelja

Croatia

Energy Policy Plan

31

Karlovac

Croatia

Energy Policy Plan

32

Karlovac

Croatia

City Spatial Plan

33

Municipalities of Latvia
Zemgale Region

34

Fredrikstad

Norway

Development
Programme of
Zemgale Planning
region 2021-2027
Annual budget

35

Sarpsborg

Norway

Annual budget

36

Moss

Norway

Annual budget

37

Råde

Norway

Annual budget

38

Indre Østfold

Norway

Annual budget

SECAPs measures integrated in
the Energy Policy Plan developed
for the EEA certification
SECAPs measures integrated in
the Energy Policy Plan developed
for the EEA certification
SECAPs measures integrated in
the Energy Policy Plan developed
for the EEA certification
SECAP integrated into the cities
spatial and zoning plan
Energy and environment section
corresponds to regional SECAP

Climate budgets have been
integrated into the Annual
budgets for 2020 and 2021, and
is being prepared for 2022
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
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Municipality
SECAP

Country

Integrated Plan (in
original language or
English)

Description of the Integrated
Plan
Climate targets have been set for
Viken county council in the plan
of plans
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
One of three regional plans being
developed by Viken to address
the targets from the plan of
plans, including relevant climate
targets.
One of three regional plans being
developed by Viken to address
the targets from the plan of
plans, including relevant climate
targets.
One of three regional plans being
developed by Viken to address
the targets from the plan of
plans, including relevant climate
targets.
Climate budgets have been
integrated into the Annual
budgets for 2021, and is being
prepared for 2022
The Sustainable Mobility Plan
will be included in the upgrade
from the SEAP to SECAP and
synergy with Urban Mobility Plan
Strengthen Salamanca City
commitment to the environment
and its fight against climate
change aimed to reduce 40%
CO2 by 2030, encourage
awareness, implement measures
of saving water and energy

39

Viken

Norway

40

Nesodden

Norway

Plan of plans
(overarching plan for
the county council)
Annual budget

41

Halden

Norway

Annual budget

42

Viken

Norway

Regional plan for
competence and
value creation

43

Viken

Norway

Regional plan for
spatial planning and
mobility

44

Viken

Norway

Regional plan for
increased quality of
life, participation
and equality

45

Viken

Norway

Annual budget

46

Palencia

Spain

Mobility Plan and
SECAP

47

Salamanca

Spain

Declaration for the
climate emergency
of the Planet of
Salamanca
Municipality
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Municipality
SECAP

Country

48

Las Navas del Spain
Marques

49

Solosancho

Spain

50

Hoyocasero

Spain

51

El Barco de Avila

Spain

52

Papatrigo

Spain

53

El Barraco

Spain

54

San Juan
Olmo

55

Navaluenga

del Spain

Spain

Integrated Plan (in
original language or
English)
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila

Description of the Integrated
Plan
SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province
14

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province
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Municipality
SECAP

Country

Integrated Plan (in
original language or
English)

Spain

Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila

56

Martiherrero

57

San Martin del Spain
Pimpollar

58

El Tiemblo

Spain

59

Burgohondo

Spain

60

Hoyos del Espino Spain

61

Navarredonda
de Gredos

Spain

62

La Adrada

Spain

63

Tiñosillos

Spain

Description of the Integrated
Plan
SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated in the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province
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SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province
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Municipality
SECAP

Country

64

Arenas de San Spain
Pedro

65

Mediana
Voltoya

66

Pedrobernardo

67

San Maria del Spain
Tietar

de Spain

Spain

68

Espinosa de los Spain
Caballeros

69

Muñana

Spain

70

Piedrahita

Spain

71

Sotillo de
Adrada

la Spain

Integrated Plan (in
original language or
English)
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila
Climate Change
mitigation and
adaptation strategy
for the province of
Avila

Description of the Integrated
Plan
SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province
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SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province

SECAP will be integrated into the
mitigation and adaptation plan
of Avila province
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SECAP measures implementation
This section includes a description of the implemented measures during the project, identified
from the SECAPs developed for Phase 0, Phase 1 and Phase 2 municipalities. In general, the
PentaHelix project has fostered the measure implementation. This section summarises the
impacts of 22 implemented adaptation measures and 116 implemented mitigation measures.
From those 138 implemented measures, a detailed description of measure implementation
is given for 37 measures.
Implemented measures are grouped into six thematic groups, as follows:
i.
ii.
iii.
iv.
v.
vi.

measures implemented in the building sector;
transport and mobility measures;
industry measures in municipalities;
measures related to renewable energy production;
measures related to public lighting;
adaptation measures as well as the agriculture-farming related measures.

A description and analyses have been made per country.
Belgium (involved project partners: IGEMO & WVI)
In addition to IGEMO and WVI, which are the project partners that have directly worked with
municipalities on the implementation of the PentaHelix approach in the development and
implementation of SECAPs, as well as the promotion of the Covenant of Mayor initiative,
there are two networking partners based in Belgium: CAN Europe and EBN. They have
supported the project by developing the dissemination and communication tasks.
The measures implemented during the PentaHelix project duration are both on mitigation
and adaptation. Below is a summary of the measures implemented in Belgium, as well as a
description of the working areas of WVI and IGEMO:
- The working area of WVI is situated in the province of West-Flanders. West-Flanders
consists of 64 municipalities (= the West-Flemish municipalities). The working area of WVI
covers 54 of them. Of those 54, 29 municipalities took part in PentaHelix (8 pilots and 21
replicators).
- The working area of IGEMO is situated in the Mechelen region. IGEMO has 12
municipalities in its working area, of which 7 take part in PentaHelix (1 pilot and 6
replicators).
– -Some of the measures cover the total area of the province of West-Flanders (64
municipalities) or the Mechelen region (12 municipalities). Therefore, all 78 municipalities
are reached. For most of the measures, the focus is put on the municipalities participating
in the PentaHelix project (29 municipalities in West-Flanders and 7 municipalities in the
Mechelen region). In total, 9 measures on mitigation and 6 measures on adaptation have
been defined. The 9 mitigation measures that are implemented or have started to be
implemented during the PentaHelix project are focused on: (i) Building sector (Awareness
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raising and advice on renovation for homeowners, energy loans, energy scans and
guidance for the tertiary sector); (ii) Transport (More sustainable transport for commuters,
Bike-sharing); (iii) Renewables (regional wind coordinator, District heating); (iv) Public
Lighting (ESCO).
– The 6 adaptation measures that have been implemented or are ongoing during the
PentaHelix project are aimed at: (i) Floods/droughts (rainwater plan, buffer
basins/controlled flood areas, rainwater barrels); (ii) Heat (Local health plan, planting
trees); (iii) Erosion ( Erosion Coordinator).
– The most important characteristics or features to highlight are:
o Most of the measures are still ongoing since they are aimed at staying in place after
development. This also ensures the long term involvement of stakeholders.
o There are measures in which new methodologies have been developed for their design
and subsequent implementation. For example, for the measure “Local Health Plan for
Hot Days” an overall process implementation trajectory was developed. The
participation within the PentaHelix group of local health organizations was decisive for
the dynamization of the measure within the group.
o For residential buildings, the focus lays on awareness-raising, informing the target
group and tailored guidance. To tackle energy poverty a specific financial measure is put
in place.
o Those measures that are developed for a large group of municipalities require a longer
period of preparation, thus taking a longer period of time to achieve concrete results
(on energy savings, renewable energy or tackling climate change). The impacts of these
measures are high due to the regional approach.
o Measures to highlight are the collective purchase initiatives. Key to the success is the
participation of one or more members of the PentaHelix group during the negotiation
work and subsequent centralized purchase.
– In relation to the stakeholders included of the "PentaHelix pillars" and that have
participated in Belgium measures:
o In 7 of the implemented measures, the 5 pillars that have been defined as key in the
PentaHelix project have been involved. In the rest of the measures, usually a range from
2 to 4 members of the pillar have intervened, being always a protagonist presence of
the Municipalities in all the measures.
o An important part of the achievement of the measures has been the direct participation
of the project partners. In the measures carried out by IGEMO, this partner has
participated actively in all of the measures implemented. The participation of the
regional development entity WVI has been important in most of the measures. As
examples to highlight this aspect:
▪ In the measure "Awareness raising and advice on renovation for homeowners",
IGEMO found additional Flemish funding to keep cost low for municipalities (about
€3 to €5k/municipality/year). Cost for homeowners could depend on the measures
taken and return on investment. IGEMO and the municipalities involved aim to boost
the renovation tempo in selected neighbourhoods. Volunteers and pupils from
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schools are being trained to perform thermoscans in houses in their local
community. It was also interesting to involve local entrepreneurs as service
providers or knowledge partners. IGEMO aims at establishing a local building
company collective, so people can choose an entrepreneur in the vicinity, which
increases trust.
▪ "Collective purchase of rainwater barrels" was a measure that most PentaHelix
taskforces deemed important and wanted to include as a key action in the local
SECAP.
▪ WVI was responsible for making the measure “Local Health Plan for hot days” of
importance for all of the pilot municipalities working together in the group SECAP.
Participation of stakeholders, represented by the PentaHelix pillars Academy, NGOs
and Citizens was guaranteed by involving the local advisory boards on welfare
and/or health.
o there has been very active participation of the Academy pillar (5), followed by the
Industry pillar (4) and citizens' associations (4) and the NGOs (4).
o On a local scale, the task forces main role during the PentaHelix project was determining
key actions and giving feedback on the draft climate action plan. The task forces stay
active after the PentaHelix project lifetime for implementing actions from the SECAP.
The following table summarizes the measures implemented during the PentaHelix project in
Belgium:
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Table 2 Summary of measures implemented in Belgium

Type of measure
Adaptation
Mitigation

Number
Total
of
investment
measures
(EUR)
6
9

547 000
10 477 000

Primary
Energy
Saving
(MWh/y)
38 864

Renewable
Energy
Production
(MWh/y)
15 111

CO2
Reduction
(tCO2/y)
9 201

The complete list of the mitigation measures with the associated impacts and the degree and
type of support provided by the project is presented in Annex 1 of this deliverable.
Croatia (involved project partners: UNIZAG FSB & REGEA)
The partners participating within this country are the University of Zagreb, Faculty of
Mechanical Engineering and Naval Architecture (UNIZAG FSB) and the Regional Energy
Agency of Sjeverozapadne Hrvatske (REGEA).
All the measures implemented during the development of the project have been Mitigation
measures. Following is a summary of the implemented measures:
– A total of 3 Municipalities have participated in the measure implementation aimed at
mitigation: (i) City of Zagreb; (ii) City of Karlovac and (iii) Velika Gorica. These three cities
represent up to 23% of the population of all Croatia.

www.pentahelix.eu
@pentahelix_eu

– The 22 mitigation measures that have been implemented during the PentaHelix duration
are distributed in the following sectors: (i) 17 Residential Sector; (ii) 1 Transport (Public
fleet); (iii) 2 Public Lightning (Sodium and LED lamps) and (iv) 2 Renewable Energy
production (Installation PV in School)
– From 2019 and for the 3 municipalities involved in the PentaHelix project, all of the cities
have successfully completed the development of the SECAP and implemented the
measures with the expected energy savings. The most important characteristics or
features of the measures to highlight are:
o Very important commitment for the decarbonisation of transport in the City of Zagreb
with greater participation of alternative fuel vehicles, especially those of electric
motorization (cars and bikes).
o Municipal managers are highly aware of applying energy efficiency technologies and
renewable energies in their public buildings and facilities.
o One of the measures to highlight is the public lighting system of the City of Zagreb
consisting of 122 469 luminaries with a total installed capacity of over 19 MW. This
represents a huge energy consumer and is indirectly responsible for a significant
amount of greenhouse gas emissions.
o A photovoltaic power plant for electricity production of 60 kW was the first
photovoltaic power plant owned by the city of Velika Gorica.
o An important action is a measure that implies implementing actions in the field of
intelligent measurement (Smart Metering) and the application of IoT (5G) systems to
reduce energy consumption in public buildings.
– In relation to the stakeholders of the "PentaHelix pillars" that have participated in Croatia,
it can be highlighted that:
o In most of the measures, there has been very high participation of all the pillars that
shape the PentaHelix approach. This has been fundamental for the success in the
implementation of the measures.
o An important action in most of the measures developed in the building sector was that
they were disseminated to the citizens and with their participation. Citizens will be the
final users of the buildings, as these measures are meant to provide a service to the
citizens.
o In the measure "Installation a Power Plant of an elementary School", the city of Velika
Gorica included the PentaHelix pillar NGO DOOR in the project development and
implementation. The NGO was involved in the mapping of PV potential of the city of
Velika Gorica and developed the web application “Velika Gorica Solar city”
(http://solarnigrad.info/ ). This application calculates the PV potential of roofs in the
city of Velika Gorica. Several NGOs were involved in the dissemination of the measure.
This is an exemplary action for how the involvement of one of the pillars is important
for the success of a measure.
The following table summarizes the measures implemented during the PentaHelix project in
Croatia:
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Table 3 Summary of measures implemented in Croatia
Number
Total
of
Type of measure
investment
measures
(EUR)
Adaptation
Mitigation

22

25 847 744

Primary
Energy
Saving
(MWh/y)
21 947

Renewable
Energy
Production
(MWh/y)
3 174

CO2
Reduction
(tCO2/y)
4 098

The complete list of the mitigation measures with the associated impacts and the degree and
type of support provided by the project is presented in the Annex 2 of this deliverable.
Latvia (involved project partners: ZREA & Jekabpils)
The partners participating in PentaHelix are Zemgale Regional Energy Agency (ZREA) and the
city of Jekabpils.
The measures implemented during the PentaHelix project are mitigation measures and
measures which include elimination of energy poverty. The summary of the implemented
measures in Latvia includes:
– A total of 2 Municipalities have participated in the development of measures aimed at
mitigation: (i) City of Jekabpils; (ii) City of Jelgava.
– The 13 mitigation measures have been implemented (or implementation started) during
the project and are grouped as follows: (i) 9 Residential Sector (7 Public building; 2 Private
building); (ii) 2 Transport (Public transport) and (iii) 2 Public Lightning (LED lamps).
– Both cities (Jekabpils and Jelgava) have developed SECAPs during the project lifetime.
– The most important characteristics or features to highlight the measures are:
o Commitment for the decarbonisation of transport in the City of Jelgava with purchase
of alternative fuel vehicles, As a result of procurement, 4 electric buses were purchased
and 2 charging stations installed.
o Energy poverty has been of high importance and has been included in the measures of
Jelgava, Jekabpils and Auce SECAPs. Also, consultations on energy saving during 20212023 in the frame of the EU project Powerpoor will be provided to energy-poor citizens
(https://powerpoor.eu).
o Municipality specialists apply energy efficiency technologies and renewable energies in
their buildings and facilities.
o One of the measures to highlight is the participation of citizens as residents and owners
of buildings of the City of Jelgava in energy efficiency measures of the residential
buildings.
– In relation to the involvement of the PentaHelix pillars in the measure implementation in
Latvia:
o In most of the measures, three PentaHelix pillars were involved in measure
implementation: (i) House maintenance and management company “Jelgavas
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nekustama ipasuma parvalde”, Ltd. (JNIP) of Jelgava city municipality. Direct and active
involvement of JNIP – under the company`s management and supervision
refurbishment of multi-apartment building- was realized; (ii) Apartment owners of the
multi apartment building. Their involvement was fundamental for the success in the
implementation of the measures.
o Representatives of the industry pillar actively participated in measure implementation.
o An important action, in most of the measures developed within the building sector, was
that the measures were disseminated to the citizens and implemented with their
participation, as citizens will be the final users of the buildings.
o In the measure "Development of environmentally friendly transport infrastructure in
Jelgava city", every stakeholder should consider how to make its public transport
greener and more environmentally friendly to comply with the EU directives and
provide its contribution in the achievement of climate neutrality in 2050.
o The participation and involvement of the citizens in measure development has been
recognised as a key factor for the success of the measure implementation.
The following table summarizes the measures implemented during the PentaHelix project in
Latvia:
Table 4 Summary of measures implemented in Latvia

Type of measure
Adaptation
Mitigation

Number
Total
of
investment
measures
(EUR)
13

8 937 229

Primary
Energy
Saving
(MWh/y)
3 336

Renewable
Energy
Production
(MWh/y)
-

CO2
Reduction
(tCO2/y)
1 089

The complete list of the mitigation measures with the associated impacts and the degree and
type of support provided by the project is presented in Annex 3 of this deliverable.
Norway (involved project partner: Viken County)
The State of Norway is represented by Viken County partner, responsible for the coordination
and monitoring of progress in relation to multi-governance online platform, planning and
strategy development as well as PentaHelix Task Force groups.
All the measures implemented during the development of this project have been Mitigation
and Adaptation measures. Following is a summary of the measures presented:
– A total of 17 Municipalities have participated in the development of measures aimed at
mitigation and adaptation.
– The 59 mitigation measures that have been implemented during the project or are in the
process of implementation are distributed in the following sectors (i) 30 Residential Sector
(13 Heating and Cooling Systems; 4 District heating and cooling system, 1 Heat Reuse; 2
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Heat Pump Earth; 1 Heat Pump; 2 Waste Use to Heating; 1 Ventilation; 1 Carbon Capture
in buildings; 5 Energy Management); (ii) 1 Agriculture (Biofuel to heat) and (iii) 11
Transport (1 Fossil free Public and Private Fleet; 2 Fossil Free Trucks; 5 Fossil free
Machines; 1 Electric Ferries; 1 Hydrogen fuelling Station; 1 Join procurement Charging
Station); (iv) 13 Renewables Energy Production (8 Hydro Power; 1 Wind Power, 2 Solar
Power and 1 LBG Fuelling Station); and 4 Industry (Waste to heat and CCS).
– The 15 adaptation measures that have started to be implemented during the PentaHelix
period are distributed as follows: (i) 14 Flood Plans (Included 6 Waste water separation
and treatment) and (ii) 1 Erosion (Landslide securing Vallabøen).
– The most important characteristics or features of the measures to highlight are:
o Given the experience of this country in the development of hydroelectric power plant
projects, any future project that is proposed of these characteristics will be always
feasible to put into practice.
o Very important project for the decarbonisation of 49.000 streetlights along the regional
roads in the region of Viken and 16 000 ones that still belong to other surrounding
municipalities.
o Municipal managers are aware of applying energy efficiency technologies and
renewable energies in their buildings and facilities.
o One of the measures to highlight is the Joint procurement of 800 chargers for electric
cars. The procurement was opened for all municipalities of Viken county council. Some
of the chargers will be used to replace ICE vehicles in municipal fleets, some for offering
charging for employees, and some will be opened for the citizens. After the first 6
months, the procurement has been on operation and 100 chargers have been ordered.
o Many hydropower plants in Norway are 50-100 years old. During the PentaHelix
project, three power plants in Viken have started the upgrading process: Hensfoss,
Brekke, and Sarpsfossen. The total increased energy production from these three power
plants reaches 14 000 MWh/year.
o It is important to note that this partner has cooperated with the industry pillar to
promote significant measures. For example, implementing the measure of “Exchanging
LNG with electric industry”, it involved the participation in the PentaHelix taskforce of
Gyproc. This is a gypsum plate producer localised in Fredrikstad in Viken, Norway, in the
Øra industrial area, a focus area for the municipality during their SECAP process. Gyproc
is aiming to become CO2 free, and has in 2021 received national co-funding to replace
all LNG with electricity. This will decrease their emissions with 23 482 tons CO2/year and
increase their energy efficiency by 32 %. The new plant will be ready at new year
2022/2023.
o The municipalities engaged in the project, together with the Klima Østfold partnership
have worked to remove barriers from choosing to build with sustainable friendly wood
materials. 7 building projects were originally considered, which 4 of those and an
additional one were building in wood. This project received national funding. During
PentaHelix project, there was dialogue with stakeholders throughout the process
implementation.
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– In relation to the stakeholders of the "PentaHelix pillars" that have participated in Norway
can be quoted that:
o In relation to the "Joint green public procurement charging stations" measure:
▪ As part of the procurement process, Klimapartnere, from the PentaHelix taskforce,
helped to facilitate a dialogue-meeting with the market actors. The procurement
documents were developed through an inclusive innovative dialogue process, where
the stakeholders were invited to give inputs.
▪ Regarding the PentaHelix NGO pillar, several NGOs have been invited to give
contributions, but a close particular dialogue has taken place with the Electric Car
Owners Association. This NGO has more than 90 000 members and has been
working on EV issues for 25 years.
o In some of the measures implemented, there were training sessions for some of the
pillars of the PentaHelix group. For example, in the measure "Building 5 public buildings
in wood", the industrial stakeholders have received capacity training, and they have
arranged speed meetings between entrepreneurs and building materials producers.
o The participation of several members within the same pillar ensures that any proposal
of measures can be shown or analysed from different points of view. For example, the
measure "Building 5 public buildings in wood", received input from PentaHelix Pillar
NGOs regarding the benefits of building in wood, and they have taken part in the
knowledge sharing activities. For buildings in wood, Skogselskapet represents the
positive view of wood buildings, while SABIMA represents the alternative views.
o Two of the measures presented, “Exchanging LNG with electric in the industry” and
“Upgrade Hydro Power”, have been promoted and developed entirely by the PentaHelix
Industry pillar. In this case, the municipal team that represented the Public Sector pillar,
along with the rest of the Pillars, has participated in the advisory work and promoted
the development of the measure.
The following table summarizes the measures implemented during the PentaHelix project in
Norway:
Table 5 Summary of measures implemented in Norway
Number of
measures

Primary
Renewable
CO2
Type of
Energy
Energy
Reduction
measure
Saving
Production
(tCO2/y)
(MWh/y)
(MWh/y)
Adaptation
15
285 436 000
29 370
494 685
90 514
Mitigation
59
718 880 000
97 900
1 679 380
89 614
The complete list of the mitigation measures with the associated impacts and the degree and
type of support provided by the project is presented in Annex 4 of this deliverable.
Total
investment
(EUR)
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Spain (involved project partners: EREN & APEA)
The country of Spain is represented by the region of Castilla and León partners: Regional
Energy Agency of Castilla and Leon (EREN) and the Provincial Energy Agency of Avila (APEA).
Avila is one of the nine provinces of the Castilla y León region.
All the measures implemented during the implementation of the PentaHelix project were
mitigation measures, except one measure implemented in Salamanca City which is an
adaptation measure. Following is a summary of the measures presented:
– A total of 8 Municipalities in the Castilla y Leon Region have participated in the
development of measures aimed at mitigation and adaptation. The cities of Leon, Burgos
and Salamanca represent approximately 18.5% of the Castilla y Leon population. On the
other hand, APEA which belongs to the County Council Government of Avila together with
the Energy Agency of the province of Burgos (AGENBUR), are the only two provincial
energy agencies of the nine provinces of the Castilla y León region.
– The 13 mitigation measures that have begun to be implemented from the SECAPs during
the PentaHelix project duration are distributed as follow: (i) 1 Residential Sector (1 Heating
Systems + Solar thermal); (ii) 1 Public lighting (Refurbishment lighting infrastructure) and
(iii) 11 Transport (1 eMobility Plan; 10 Mobility Plan Measures).
– The adaptation measure that has begun to be implemented during the SECAPs period has
taken place in Salamanca City: 1 Urban Farm (which includes also an installation facility of
25 kWp PV installation + 123 kWh Storage, which could be considered also as a mitigation
measure).
– From 2019 to 2021 and for 8 of the municipalities involved in the PentaHelix project all
have successfully started the implementation of some measures from the SECAPs.
– The most important characteristics or features of the measures to highlight are:
o From the total of the set of mitigation measures, 13 most of them are concentrated in
the transport sector. This is because the biggest participating cities (Burgos, León and
Salamanca) had developed Mobility Plans and have integrated their update into the
SECAPs.
o The only adaptation project implemented during the development of the SECAPs, in
Salamanca, an Urban Farm, has an important replicating character for the rest of the
municipalities of the Region.
o The Urban Farms project in Salamanca includes an innovative renewable energy facility
consisting of the following: An PV installation to supply 100% energy for the implement
shed and night lighting; The power of the installation is 25 kWp with a storage of 125
kWh to back up the energy supply.
o One of the measures to highlight is the e-mobility promotion in Avila County Council
with 4 municipalities: El Barraco, Arenas de San Pedro, Navas del Marques and
Hoyocasero. In the scope of this measure, a sustainable mobility plan of e-mobility
promotion through the full electrical vehicle provided by the energy agency is
developed. The PentaHelix stakeholders from the public sector are directly involved in
the planning and implementation of the measure.
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o The integration of mobility plans within the SECAPs has been a key dynamic element for
the development of measures that involve outstanding reductions of CO2.
In relation to the stakeholders of the "PentaHelix pillars" that have participated in Spain,
it can be highlighted that:
o From the beginning of the project, a Regional PentaHelix Group was formed. The
intention was to present the follow-up and results until the end of the project with the
purpose to stimulate more SECAPs in the Region of Castilla y León supporting the
Covenant of Mayor initiative. This task force stays active after the PentaHelix project
lifetime for monitoring measures from the SECAP.
o During the development of the "Urban Farming" measure, the participation of the
PentaHelix Industrial Pillar, represented by a Local Agroindustry company (involved in
the supply of seeds and tools), was a key stakeholder. In addition, the participation of
the PentaHelix pillars neighbourhood associations and NGOs, in tune with the Public
Sector, sed the increment of land for the urban farm considerably
o In the Municipality of Salamanca, the Salamanca Municipal Housing and Urban Planning
Board - PMVU was formed in 1988. It had the experience to promote and facilitate the
public promotion of protected housing in the absence of Municipal Land Heritage. This
stakeholder was fundamental in the SECAP to promote measures that include efficiency
and sustainability criteria. Its objectives are in line with the SECAP priorities.
o The inclusion of Chambers of Commerce, as PentaHelix pillar Industry, was important
for the success of measures within the mobility and transport sector. Measures such as
pedestrian paths, area restrictions and parking limitations, imply tensions with local
merchants and workers from industrial areas who have to cross the city. Public Sector
arbitration was necessary when there were tensions between the Industry pillar and
participating NGOs.
o In general, there has been very active participation from all the pillars of the PentaHelix
project. All the five pillars have participated in four of the twelve measures
implemented. A minimum of three pillars have participated in the rest of the measures.
Neighbourhood Associations, Local Public Services and Industry have always
participated in all the measures.
The following table summarizes the measures implemented during the PentaHelix project in
Spain:
Table 6 Summary of measures implemented in Spain

(EUR)

Primary
Energy
Saving
(MWh/y)

Renewable
Energy
Production
(MWh/y)

CO2
Reduction
(tCO2/y)

Total
investment

Type of
measure

Number of
measures

Adaptation

1

2 273 806

-

22.48

7.32

Mitigation

13

1 820 859

1 039

83.25

5244.73
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The complete list of the mitigation measures with the associated impacts and the degree and
type of support provided by the project is presented in Annex 5 of this deliverable.
Summary of measures implemented in partner countries
The summary of measures implemented in the partner countries during project
implementation is presented in Table 7.
Table 7 Summary of implemented measures
Ner easures
Type of Measures
Ner
Municipalities Mitigation Adaptation B T I RR.EE. P.L. Oth.
BELGIUM
78
9
6
4 2 2
1
6
CROATIA
3
22
17 1 2
2
LATVIA
2
13
9 2 2
NORWAY
17
59
15
30 11 4
13
16
SPAIN
8
13
1
1 11 1
1
TOTAL
108
116
22
138
Legend: B (building) T (transport) I (Industry) RR.EE. (Renewable Energy) P.L. (Public
Lightning) Oth. (Other, Included Adaptation)
Partner

As can be seen from Table 7, 84% of the implemented measures during the project lifetime
are mitigation measures, while the rest of the measures (16%) are adaptation measures. The
largest number of measures was implemented in the buildings sector with 61 measures which
represent more than 44 % of all measures, followed by the transport sector (20 %). Only 3%
of the measures are Industry measures.
The aggregated impacts of the implemented measures, in terms of the number of measures,
total investment, annual primary energy saving, annual renewable energy production and
annual CO2 reduction are given in Table 8.
Table 8 Impacts of the implemented measures

Type fo measure

Number
of
measures

(EUR)

Primary
Energy
Saving
(MWh/y)

Renewable
Energy
Production
(MWh/y)

CO2
Reduction
(tCO2/y)

Total
investment

Adaptation

22

281.256.806

29 370

494 707

30 941

Mitigation

116

765 962 832

162 944

1 701 318

110 149

A detailed description of 37 implemented measures is given in the section below.
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Detailed description of measure implementation
This sub-section provides a detailed description of 37 implemented measures. It is divided
into six subsections, in accordance with the sectors in which corresponding measures were
implemented.
Building measures:
(i) Belgium: Regional housing and energy information desks ‘STEKR’, Awareness
raising and advice on renovation for home owners,
(ii) Croatia: Increasing the energy efficiency of public buildings in Zagreb, Increasing
the energy efficiency of public buildings;
(iii) Latvia: Refurbishment of multi-apartment building in Maras street 5 in Jelgava
city, Refurbishment of multi-apartment building in Maras street 22 in Jelgava city
(iv) Spain: Energy Service with solar support in a public building “VICTORIA ADRADOS.
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Regional housing and energy information desks ‘STEKR’
General Information
Regional
housing and energy information desks ‘STEKR’
Title of the measure
Type of measure:

Mitigation and adaptation
BUILDINGS,
Sector:
Residential buildings
Country
Belgium
Location of the measure:
Region
Mechelen region
City/Municipality Berlaar, Bonheiden, Bornem, Duffel,
Lier, Puurs-Sint-Amands, Putte, SintKatelijne-Waver, Willebroek
The need for better information on renovation, housing
Level of stakeholder
and energy is often discussed in PentaHelix task forces.
involvement of the
Stakeholders give their opinion on which information,
PentaHelix pillars:
advice and services are vital to increase the renovation
speed in their local community.
PUBLIC AUTHORITIES (local, Local authorities together with intermunicipal
regional, national and organization IGEMO organize and staff the desk, providing
international) expertise and a location in municipal buildings. They are
responsible for communication and branding of the
initiative, named STEKR.
INDUSTRY (and businesses Limited involvement as a supplier for technical solutions
such as SMEs, farmers, etc) and expertise.
ACADEMIA (research and Limited involvement as a knowledge partner for certain
educational institutes) concrete renovation and energy measures
NGOs (associations, interest
Involvement as a communication partner.
organisations, etc)
CITIZENS (house owners, car The target group are home owners or tenants with
owners, commuters etc). questions on energy and housing. In PentaHelix task
forces and other participation structures, they give their
opinion on which information, advice and services are
vital to increase the renovation speed in their local
community.
Impacts:
Each municipality invests between €16k and €24k per
Investments €
year
4790
Primary energy savings
MWh per year
Renewable energy
production MWh per year

2700

CO2 emission reduction
tCO2 per year

1500
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Detailed description
Short summary of the measure

Regional housing and energy information desks in 9
municipalities in the Mechelen region.

Detailed information on the
measure

STEKR is the name under which the regional housing and
energy information desks in 9 municipalities in the
Mechelen region operate. At these desks, half a day
every week or 2 weeks, citizens receive advice on which
measures they could implement in their homes to attain
energy savings, implement renewable energy or
increase adaptation of their homes to climate change.
They also receive advice on financing the measures (e.g.
energy loans or local and national grants), where to find
contractors, where to find other expertise, etc. The
STEKR brand was launched in June 2020. Before that,
most municipalities offered these services, but under
different names. By creating one brand, IGEMO and the
municipalities involved reach more home owners by
increasing awareness that such a service exists. By
cooperating more closely, the same advisors working in
several municipalities, expertise is shared in a more
efficient manner.

Resources needed

Staff with expertise, locations in municipal buildings, a
shared brand and shared communication tools, a shared
strategy

Timescale (start/end date)

2020 – end date not defined

Evidence of success (results
achieved)

in 2020, 981 pieces of advice were given to 443 unique
visitors

Potential for learning or
transfer

By using the same brand in several municipalities, trust
in the service increases and more people are reached.

Keywords related to measure

Housing, energy, renovation, information, advice

Image
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Awareness raising and advice on renovation for home owners
General Information
Title of the measure

Awareness raising and advice on renovation for home
owners

Type of measure:

Mitigation/adaptation
BUILDINGS,
Residential buildings
Country
Belgium
Region
Mechelen
City/Municipality Berlaar, Duffel, Willebroek, PuursSint-Amands, Bornem, Sint-KatelijneWaver
Creating a renovation wave is an essential measure to meet
climate goals in all municipalities in the IGEMO region.
Together with the PentaHelix task forces, IGEMO looks for
ways to actively involve different pillars in the renovation
process and make a collective experience of it.

Sectors:
Location of the measure:

Level of stakeholder
involvement of the
PentaHelix pillars:

PUBLIC AUTHORITIES (local,
IGEMO and municipality: project lead, financing and
regional, national and
coördinating the action.
international)
INDUSTRY (and businesses
such as SMEs, farmers, trade Act as a local supplier of expertise, building materials, etc.
etc)
ACADEMIA (research and Offer insight on which measures should be given priority
educational institutes) (e.g. demolishing versus rebuilding, use of materials, ...)
NGOs (associations, interest Assist in finding home owners that want to renovate,
organisations, etc) spread the word, assist in services such as thermoscanning
CITIZENS (house owners, car Home owners are the main target group. The ambition is to
owners, commuters etc). group them in neighbourhood groups, renovating together.
Investments €

Impacts:
Participation in this project costs about €25 to 30k per
municipality per year, but IGEMO found additional Flemish
funding to keep cost low for municipalities (about €3 to
€5k/municipality/year). Cost for home owners can depend
on the measures taken and return on investment.

Primary energy savings
MWh per year

7200

CO2 emission reduction
tCO2 per year

1600
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Detailed description
Short summary of the measure

Through the project ‘Van thermoscan naar Renofan’
‘(thermoscan makes renovation fan’), IGEMO and 6
municipalities aim at renovating 1600 residential
buildings over the course of three years. This will be
done by first increasing awareness of the need to
renovate by offering a free thermographic scan, then
giving advice and helping people to actually start
retrofitting their home.

Detailed information on the
measure

IGEMO and the municipalities involved aim to boost the
renovation tempo in selected neighbourhoods.
Volunteers and pupils from schools are being trained to
perform thermoscans in houses in their local
community. If possible, a special thermoscanning car is
also being deployed to speed things up. This scans
function as a first awareness raising tool. Afterwards,
intensive follow-up and advice is necessary as past
experience shows that people will otherwise remain
passive, claiming that their home is fine as it is, the scan
however showing the opposite. A neighbourhood
approach with participatory workshops is an interesting
tool, especially in uniform neighbourhoods, with similar
social backgrounds and housing types. This could
eventually also lead to collective purchase of certain
goods and services needed in the renovation process.
To reach sufficient levels of participation, several
hundreds of flyers or letters are sent out to targeted
neighbourhoods. Ambassadors and sharing success
stories and good practices are also ways of building
interest for renovation, as well as keeping barriers to
participation as low as possible. It is also interesting to
involve local entrepreneurs as service providers or
knowledge partners. IGEMO aims at establishing a local
building company collective, so people can choose an
entrepreneur in the vicinity, which increases trust.

Resources needed

Staff capacity, good communication networks and
materials, local networks and social cohesion, funds for
thermoscanning devices, …

Timescale (start/end date)

April 2019 – December 2023
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Challenges encountered

Finding volunteers to assist in thermographic scans,
warm winters make thermoscanning difficult, finding
neighbourhoods with sufficient social cohesion and
shared building characteristics

Potential for learning or
transfer

Build on existing networks, follow-up on thermoscans to
activate people since they will otherwise often remain
passive

Keywords related to measure

Renovation, residential buildings, thermoscan.

Image
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Increasing the energy efficiency of public buildings in Zagreb
General Information
Title of the measure

Project ZagEE - Zagreb Energy Efficient City (Increasing the
energy efficiency of public buildings in the City of Zagreb)

Type of measure:

Mitigation
BUILDINGS
Sectors:
Municipal buildings
Country
Croatia
Location of the measure:
Region
Northwest
City/Municipality City of Zagreb
Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the buildings is the City of Zagreb. The
regional, national and public sector has planned and implemented the overall
international) programme with the support of local acters and
stakeholders.
INDUSTRY (and businesses
Industry and private stakeholders were involved in the
such as SMEs, farmers, trade
implementation of the measure.
etc)
ACADEMIA (research and Representatives of the academic sector have been
educational institutes) involved in the assessment of its impacts.
NGOs (associations, interest Representatives of various NGOs have been involved in
organisations, etc) the planning and development of the measure,
CITIZENS (house owners, car Citizens will be the final users of the buildings as they all
owners, commuters etc). meant to provide a service to the citizens of the City.
Investments €

Impacts
1,533,204

Primary energy savings
MWh per year

716.5

CO2 emission reduction
tCO2 per year

152.06
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Detailed description
Short summary of the measure

Integral refurbishment of existing residential and service
sector buildings

Detailed information on the
measure

The project is implemented as a part of the Assistance
Program - Mobilization of local energy investments and
includes the financing of technical assistance and the
preparation of the necessary documentation for energy
renovation of facilities, by awarding grants. In 2019,
energy measures were implemented in two
kindergartens and one elementary school. In those
kindergartens and school, deep renovation has been
performed, which included measures such as:
•
•
•
•

Replacement of existing lighting (incandescent)
with energy efficient lighting.
Remote monitoring system for energy and water
consumption
Thermal insulation of external walls with 18 cm
thick stone wool boards;
Replacement of existing windows with new PVC
windows, with built-in double layer IZO-glass;

Resources needed

Internal capacity of the City of Zagreb and City owned
companies

Timescale (start/end date)

The measure was implemented in 2019

Evidence of success (results
achieved)

Annual energy efficiency plan of the City of Zagreb for
2020

Keywords related to measure

Energy efficiency, Energy refurbishment, Deep
renovation

35

www.pentahelix.eu
@pentahelix_eu

Increasing the energy efficiency of public buildings
General Information
Title of the measure

Increasing the energy efficiency of public buildings in the
City of Zagreb

Type of measure:

Mitigation
BUILDINGS:
Municipal buildings equipment facilities:

Sectors:

Country
Croatia
Region
City of Zagreb
City/Municipality City of Zagreb
Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the measure is the City of Zagreb. The public
regional, national and sector has planned and implemented the overall
international) programme with the support of local actors and
stakeholders.
INDUSTRY (and businesses Industry and private stakeholders were involved in the
such as SMEs, farmers, trade planning process and have been included as partners in
etc) the implementation of the measures themselves.

Location of the measure:

ACADEMIA (research and Representatives of the academic sector have been
educational institutes) involved in the planning and development of the measure
as well as the assessment of its impacts.
NGOs (associations, interest Representatives of various NGOs have been involved in
organisations, etc) the planning and development of the measure as it
involves buildings from various categories such as
education.
CITIZENS (house owners, car Citizens will be the final users of the buildings as they all
owners, commuters etc). meant to provide a service to the citizens of the City.
Investments €
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year

Impacts:
4 930 000
256.21

51.75
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Detailed description
Short summary of the measure

The City of Zagreb has developed and implemented a
programme for the refurbishment of public buildings
within the City.

Detailed information on the
measure

The City has, with the support of various stakeholders,
developed a comprehensive energy efficiency plan for
its public buildings. This plan focuses on the energy
refurbishment of a large number of publicly owned
buildings, representing a large portion of the overall
public building stock. The implementation phase
includes the refurbishment of a total of 13 buildings in
2020.

Resources needed

Internal capacity of the City of Zagreb and City owned
companies

Timescale (start/end date)

1.1.2020. – 31.12.2020.

Evidence of success (results
achieved)

Potential for learning or
transfer
Keywords related to measure

The refurbishment of 13 public buildings has been
initiated.
Results evidenced in the Report on the implemented
measures for increasing energy efficiency of the City of
Zagreb in 2020, published in Zagreb in December of 2020
The overall process is easily transferable to any medium
to large city within the EU
Energy efficiency, Public buildings, Energy
refurbishment, Deep renovation, Building energy
efficiency
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Refurbishment of multi-apartment building in Maras street 5, Jelgava city, Latvia
General Information
Title of the measure

Refurbishment of multi-apartment building in Maras street
5, Jelgava city, Latvia

Type of measure:

Mitigation
BUILDINGS
Sectors:
Residential building
Country
Latvia
Location of the measure:
Region
City/Municipality Jelgava city
Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, House maintenance and management company “Jelgavas
regional, national and nekustama ipasuma parvalde”, Ltd. (JNIP) of Jelgava city
international) municipality. Direct and active involvement of JNIP –
under company`s management and supervision
refurbishment of multi apartment building was realized.
INDUSTRY (and businesses
Service providers from industry – construction company,
such as SMEs, farmers, trade
which carried out the refurbishment works
etc)
CITIZENS (house owners, car Apartment owners of the multi apartment building
owners, commuters etc).
Impacts
Investments €

680 050

Primary energy savings
MWh per year

185.65

CO2 emission reduction
tCO2 per year

111.62

Detailed description
Short summary of the measure

In 2020 JNIP in cooperation with residents and owners
of apartments of multi-residential building completed
implementation of refurbishment process of multiresidential building in Maras street 5 in Jelgava city (built
in 1973, 5 stairs, 3 stairways, 42 apartments, total area
2233,81 m2). The purpose of this activity was to increase
energy efficiency of the multiapartment building and to
reduce C02 emissions.
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Detailed information on the
measure

Improvement of wall insulation has been carried out for
the multi-apartment building, improvement of
insulation of the cellar ceiling, replacing the roof
covering, changing windows and restoring the external
doors, replacing the internal engineering network,
replacing the heating system completely by installing a
two-pipe system with an individual heat consumption
recording for each apartment property separately, and
repairing the stairway. Within change of windows, the
scope included equipping windows with the “VentSys”
air supply valves, which provide the required air supply
for the operation of the ventilation system.

Resources needed

Total EUR 680 050.20 (part of it financed from EU
Regional Development Fund)

Timescale (start/end date)

2019 - 2020

Evidence of success (results
achieved)

Heat consumption has reduced by 110,57 MWh or 43%
in 2020 (148,640 MWh) against 2016 (259,21 MWh).

Challenges encountered
(optional)

It was challenging to obtain agreement of majority of
apartment owners.

Potential for learning or
transfer

Successful cooperation among house maintenance and
management company and apartment owners

Keywords related to measure

Energy efficiency, reduction of CO2

Image

Source: municipality of Jelgava city:
https://www.jelgava.lv/lv/jaunumi/zinas/maras-iela-5pretende-uz-titulu-energoefektivaka-eka-latvija-2021
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Refurbishment of multi-apartment building in Matera street 22, Jelgava city, Latvia.
General Information
Title of the measure

Refurbishment of multi-apartment building in Jelgava city,
Matera street 22

Type of measure:

Adaptation
BUILDINGS:
Sectors:
Residential buildings
Country
Latvia
Location of the measure:
Region
City/Municipality Jelgava city
Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, House maintenance and management company “Jelgavas
regional, national and nekustama ipasuma parvalde”, Ltd. (JNIP) of Jelgava city
international) municipality. Direct and active involvement of JNIP –
under company`s managmennt and supervision
refurbishment of multi apartment building was realized.
INDUSTRY (and businesses
Service providers from industry – construction company,
such as SMEs, farmers, trade
which carried out refurbishment works
etc)
CITIZENS (house owners, car Apartment owners of the multi apartment building
owners, commuters etc).
Investments €
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year

Impacts:
561 438.66
138.9

35.77

Detailed description
Short summary of the measure

In 2020 JNIP in cooperation with residents and owners
of apartments of multi-residential building completed
implementation of refurbishment process of multiresidential building on Matera street 22 in Jelgava city
(built in 1961, 4 stairs, 3 stairways, 56 apartments, total
area 2974.30m2). The purpose of this activity was to
increase energy efficiency of the multiapartment
building and to reduce C02 emissions.
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Detailed information on the
measure

The exterior walls of the building were insulated,
basement ceiling insulated, roof and windows changed,
external doors were replaced, internal engineering
networks were replaced. The heating system was
renovated by installing a two-pipe system with an
individual heat-consumption recording option for each
apartment property separately, and stairways were
renovated. Windows were changed and equipped with
the “VentSys” air supply valves, which provide the
required air supply to the apartment for the operation
of the ventilation system.

Resources needed

Total EUR 561 438.66 (part of it financed from EU
Regional Development Fund)

Timescale (start/end date)

2020

Evidence of success (results
achieved)

Heat consumption has reduced by 87,361 MWh or 34%
in 2020 (166,109 MWh) against 2016 (253,47 MWh).

Challenges encountered

It was challenging to obtain agreement of majority of
apartment owners.

Potential for learning or
transfer

Successful cooperation among house maintenance and
management company and apartment owners

Keywords related to measure

Energy efficiency, reduction of CO2

Image
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Energy Service with solar support in a public building “VICTORIA ADRADOS”
General Information
Energy
Service with solar support in a public building
Title of the measure
“VICTORIA ADRADOS”.
Type of measure:

Mitigation
BUILDINGS
Sectors:
Residential building
Country
Spain
Location of the measure:
Region
Castilla and León
City/Municipality Salamanca
Level of stakeholder involvement (PentaHelix pillars):
PUBLIC AUTHORITIES (local, Municipality of Salamanca (Salamanca Municipal
regional, national and Housing and Urban Planning Board - PMVU). This
international) organism was formed in 1988. His experience to promote
and facilitate the public promotion of protected housing
in the absence of Municipal Land Heritage. His figure is
fundamental in PentaHelix to promote projects that
include efficiency and sustainability criteria. Objectives
coinciding with the PACES. During the process one of the
measures included was the promoter a Service of an
ESCO´s Contract. It has been a key member of the
taskforce.
INDUSTRY (and businesses Official Chamber of Commerce and Industry of Salamanca
such as SMEs, farmers, trade (CECALE). Is a member very active into the PMVU and
etc) participate in PentaHelix taskforce.
NGOs (associations, interest Leon College of Architects (Salamanca Delegation),
organisations, etc) Provides information about studies and regulations that
affect the areas of housing rehabilitation and the
technical building code. Is also a member active into the
PMVU and participate indirectly into the PMVU.
Impacts:
193600 € (During 5 year).
Investments €
Primary energy savings MWh
per year

79.5

Renewable energy production
MWh per year

83.25

CO2 emission reduction tCO2
per year

23.9
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Detailed description
Short summary of the measure

The provision of services and energy management of
the installation centralized heating and domestic hot
water with solar support and its integral maintenance
of the Center of Coexistence "Victoria Adrados" of 45
sheltered rental homes, endowment premises, garages
and storage rooms in Salamanca, located between
Avenida Villamayor 55-67, Arapiles 1-7, Tejares 2-10
and Quinta 2-12 and Plaza del Maestro García Bernalt.

Detailed information on the
measure

The Salamanca City Council, through the Housing Board,
has been implementing measures to mitigate and adapt
to climate change. The objectives, set by this measure,
are aligned with the objectives of the Pentahelix group
and, as a consequence, those set by the Covenant of
Mayors.
The savings will be made by contracting an energy
service that allows greater control of energy
expenditure and meets the objectives of energy
optimization and improvement.
The main Stakeholders that will benefit from this
measure are the council itself, the citizens and the
company that develops the Energy Service contract.
The tenant does not worry about everything related to
the operation and maintenance of the apartment and
pays monthly rent for the use of the house for its
habitability. The city council executes a contract for the
operation and maintenance of the housing facilities,
through an energy services contract.

Resources needed

For the development of the measure, it will be
necessary to have the services of an energy services
company (ESCO), awarded the measure.

Timescale (start/end date)

January 2019 – December 2023

Evidence of success (results
achieved)

The measure complies with renewable energy
application criteria and energy efficiency criteria, as it is
carried out by an energy services company.

Potential for learning or
transfer

The measure complies with renewable energy
application criteria and energy efficiency criteria, as it is
carried out by an energy services company.
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Other further information
Keywords related to measure

http://www.pmvu.es/verDoc.aspx?id=5672&tipo=2
Mitigation, adaptation, sustainable fuels, buildings,
facilities, solar thermal, energy efficiency, urban
planning, emissions, ESCO

Image
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Transport and mobility measures.
(i) Belgium: Test caravan: giving citizens and businesses the opportunity to test another
more sustainable transport mode for the daily commute, Regional Public Bikesharing;
(ii) Croatia: Promoting e-mobility;
(iii) Latvia: Development of environmentally friendly transport infrastructure in Jelgava
city:
(iv) Norway: Green Procurement Charging Station;
(v) Spain: Avila Province e-mobility plan, Promoting mobility management in the city of
Burgos- Maximum Speed Limitation 30 km/h, Restricted traffic areas in Burgos,
Implementation Cycles Streets and Cycle Lanes in the city of Burgos, Implementation
Parking day Systems in Road Traffic Areas in the city of Burgos, Implementation
Sustainable Mobility Regulations in the city of Burgos, Works for adapting urban bus
stops to the current accessibility regulations, Pedestrianization works in León City
centre, Fuel sustainability transition “Metrominuto León”, León-city at 30.
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Test caravan: giving citizens and businesses the opportunity to test another more
sustainable transport mode for the daily commute
General Information
Title of the measure

Test caravan: giving citizens and businesses the
opportunity to test another more sustainable transport
mode for the daily commute

Type of measure:

Mitigation

TRANSPORT
public transport
Country
Belgium
Location of the measure:
Region
West-Flanders
City/Municipality /
Level of stakeholder involvement of the PentaHelix pillars:
Sectors:

PUBLIC AUTHORITIES (local, Local: municipalities in which the ‘Test caravan’ takes place
regional, national and Regional: Province of West-Flanders > organizer of the
international) ‘Test caravan’
INDUSTRY (and businesses
such as SMEs, farmers, Industry: businesses that participate in the ‘Test Caravan’
trade etc)
ACADEMIA (research and Not directly involved
educational institutes)
NGOs (associations, interest
Not directly involved
organisations, etc)
CITIZENS (house owners, Commuters testing an alternative transport mode for
car owners, commuters commuting traffic or other kind of trips (e.g. recreational)
etc).
Impacts:
958.8
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year

256

Detailed description
Short summary of the measure

The test caravan refers to the wide range of means of
transport that employees of the registered companies or
citizens of the registered municipality can try for free for
two weeks.
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Detailed information on the
measure

In 2014, the provincial government of West Flanders
launched a unique campaign for commuting: "the test
caravan is coming!".
The test caravan refers to the wide range of means of
transport that employees of the registered companies
can try for free for their commute for two weeks. The
test caravan consists of electric bicycles, speed pedelecs,
folding bicycles, electric cargo bicycles and bicycle
trailers. However, the test caravan goes beyond the
bike, with trial passes for the train, bus, Blue Bike and
carpool promotion. Or a combination of different modes
of transport.
In 2017, the Province expanded its campaign to the
residents of various municipalities: 'the test caravan is
coming to your municipality!'. This as a general
introduction to the electric bicycle or electric cargo bike
as a versatile transport solution. This campaign goes
beyond commuting. All kinds of trips (including
recreational) are eligible for the test.

Resources needed

staff to set up and follow up the project, budget and
partners to provide the transport option offer

Timescale (start/end date)

Started in 2014, ongoing

Evidence of success (results
achieved)

The number of km commuted/rided by sustainable
transport, the achieved CO2-reduction

Potential for learning or
transfer

Realising a modal shift by activating businesses and
citizens

Other further information
Keywords related to measure

Image

www.bedrijven.testkaravaan.be
www.gemeente.testkaravaan.be
Modal shift, commuting traffic, sustainable transport
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Regional Public Bikesharing
General Information
Title of the measure

Regional Public Bikesharing

Type of measure:

Mitigation
TRANSPORT
public transport
Country
Belgium
Region
Mechelen region
City/Municipality Bornem, Puurs-Sint-Amands,
Willebroek, Kapelle-op-den-Bos,
Boortmeerbeek, Sint-Katelijne-Waver,
Mechelen, Bonheiden, Duffel, Berlaar,
Putte, Heist-op-den-Berg
There is strong focus on participation in implementing this
measure, 16 participatory sessions to specifically ensure
the successful adoption of the measure are planned in
2022. Besides that, stakeholders are also involved through
regular participatory structures within municipalities and –
where present – through PentaHelix task force in 7
municipalities.

Sector:
Location of the measure:

Level of stakeholder
involvement of the
PentaHelix pillars:

PUBLIC AUTHORITIES (local, Active multilevel governance between the Flemish and
regional, national and local governance level through the Regional Mobility
international) Council Mechelen (Vervoerregioraad), the entity that
takes the lead in implementing this measure in 2022
INDUSTRY (and businesses Employees from private companies will be able to use the
such as SMEs, farmers, shared bikes to commute. Therefore, they’ve been actively
trade etc) involved in planning the measure. Social economy
enterprises are also involved in maintenance and
distribution of the bikes.
ACADEMIA (research and Academia are mainly involved through participation in
educational institutes) PentaHelix task forces and as partners in other regional
mobility projects on this topic, such as MOVE and Share
North (both Interreg NSR 2019-2022)
NGOs (associations, interest NGO’s are actively involved to mainly represent users of
organisations, etc) the shared bikes, in organisations such as Trein-Tram-Bus
(interest group of public transport users). They also
participate actively in PentaHelix task force, discussing the
need for the measure.
CITIZENS (house owners, car These are the main target group for the 16 participatory
owners, commuters etc). sessions mentioned above, to ensure the successful
implementation of the measure. They’ve also been
involved through regular participation structures.
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Investments €
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year

Impacts:
€ 300.000 per year
3961

1000
Detailed description

Short summary of the
measure

Public Bikesharing scheme with 250 shared bikes (of which
60 electric) on 25 locations in the wide Mechelen region, as
a means of an increasing connectivity with public transport
(combination train-bike).

Detailed information on
the measure

This bikesharing scheme is the result of a participatory
process in the Mechelen region that has started in 2020 and
will result in the implementation of 250+ back-to-many
shared bikes (and infrastructure such as enhanced bicycle
roads and bike storage places). The bikes will be placed on
strategic locations throughout the region, mainly around
train stations and other highly frequented locations such as
city centers and tourist locations. They will be back-to-many,
what means you can drop off the bike in several locations
around the region, not having to bring it back to the original
location. They are not however free-floating bike, certain
drop-off zones need to be respected. The main focus is to
use the bikes for the last miles between a railroad station and
a final destination. They can also be used for tourist trips or
commuting to work however. Private companies (mainly
large employers and companies managing tourist
attractions) are involved in making sure the scheme meets
their needs. The bikes will be accessible by using one smart
application on all locations, unlocking them with a
smartphone. Local social economy companies will be
responsible for bike maintenance and repair and in making
sure all locations have sufficient bike availability at all times.

Resources needed

Space and facilities at strategic locations, reliable suppliers of
bikes and a platform, a subcontractor to do bike
maintenance and distribution, staff for coordination
between partners, a solid multi-level governance structure,
a yearly budget for exploitation, media channels for
communication and participation
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Timescale (start/end date)

Planning in 2020/2021. Implementation from 2022
onwards.

In Mechelen and Bornem, shared bikes are already a success.
Evidence of success (results In other regions in Flanders such as Westhoek and cities such
achieved)
Antwerp and Brussels, bike sharing schemes have led to a
revolution in local transport.
1. To ensure the bikes are used, you need an intense
communication and participation process, both in the
planning and implementation phase.
2. The chosen system needs to be simple to use for
anyone and the same everywhere
3. Free-floating bikes are expensive to operate, back-toone systems lack flexibility. A back-to-many system
offers the best of both worlds, certainly in more rural
areas.

Potential for learning or
transfer

Keywords
measure

related

to

Bikesharing, shared mobility, public transport
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Title of the measure
Type of measure:
Sectors:

Location of the measure:

Promoting e-Mobility Plan
General Information
Promoting e-mobility in the city of Zagreb
Mitigation
TRANSPORT
Municipal fleet
Private/commercial transport:
Country
Croatia
Region
City of Zagreb
City/Municipality City of Zagreb

Level of stakeholder involvement of the PentaHelix pillars
PUBLIC AUTHORITIES The owner of the measure is the City of Zagreb and the
(local, regional, national direct beneficiary is Zagreb Parking, a city owned public
and international) building. The stakeholders from the public sector are directly
involved in the planning and implementation of the
measure.
INDUSTRY (and As the measure involves the creation of charging
businesses such as SMEs, infrastructure in public spaces, it is of relevance and interest
farmers, trade etc) to the private sector as well. The locations of the charging
stations have been communicated with a variety of
stakeholders within the city including representatives of the
private sector.
ACADEMIA (research and Representatives of the academic sector have been involved
educational institutes) in the planning and development of the measure as well as
the assessment of its impacts.
NGOs (associations, Representatives of various NGOs have been involved in the
interest organisations, planning and development of the measure. Aside from
etc) charging infrastructure for electric cars, the measure
included the procurement of electric bicycles for the users of
public garages.
CITIZENS (house owners, Citizens, especially ones living close to the planned locations,
car owners, commuters have been included and informed of the planning process.
etc).
Impacts:
Investments €

25 000

Primary energy savings
MWh per year

6.42

CO2 emission reduction
tCO2 per year

1.71
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Detailed description
Short summary of the measure

The city of Zagreb has initiated the installation of
electric chargers as well as a procurement process for
electric bicycles for the users of public garages.

Detailed information on the
measure

In order to promote clean urban mobility, the City of
Zagreb is fostering a transformative process to upscale
the utilization of electric vehicles in the City. For this
end, a campaign to install electric vehicle charging
stations and procure electric bicycles for users of public
garages has been initiated and implemented.

Resources needed

Internal capacity of the City of Zagreb and City owned
companies

Timescale (start/end date)

1.1.2020. – 31.12.2020.
EV charging stations installed, electric bicycles
procured

Evidence of success (results
achieved)

Results evidenced in the Report on the implemented
measures for increasing energy efficiency of the City of
Zagreb in 2020, published in Zagreb in December of
2020

Potential for learning or
transfer

The overall process is easily transferable to any
medium to large city within the EU

Keywords related measure

EV, urban mobility, charging infrastructure, bicycles

Image
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Development of environmentally friendly transport infrastructure in Jelgava city
General Information
Title of the measure

Development of environmentally friendly transport
infrastructure in Jelgava city

Type of measure:

Mitigation
TRANSPORT
public transport:
Country
Latvia
Region
Zemgale region
City/Municipality Jelgava city

Sectors:
Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, Local public authority - capital company of Jelgava city
regional, national and council “Jelgava bus park’ elaborated the project
international) application and is implementing the project.
Investments €
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year

Impacts:
2 335 905 EUR (investment from Cohesion fund, Latvia
state and Jelgava city municipality)
492

182

Detailed description
Short summary of the measure

Purchase of 4 electric busses and 2 charging units

Detailed information on the
measure

Jelgava City Council, implementing the project cofinanced by EU Cohesion fund
“Development of environmentally friendly transport
infrastructure in Jelgava city” as a result of procurement
purchased 4 electric buses and 2 charging stations,
where 4 buses can be charged at the same time, from
the company “Solaris Bus&Coach Sp.z.o.o”.

Resources needed

Project manager, procurement specialist

Timescale (start/end date)

2021: First bus and charging stations have been
delivered in July 2021, the remaining 3 buses are to be
delivered in mid September 2021.

Evidence of success (results
achieved)

Greener public transport in Jelgava city, Latvia
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Potential for learning or
transfer

Every city/municipality should consider how to make its
public transport greener and more environmentally
friendly to comply with the EU directives and provide its
contribution in the achievement of climate neutrality in
2050.

Other further information

Parallelly to purchase of electric busses “Jelgava bus
park” continues to follow closely on how the hydrogen
technologies are developing, so that in future the most
effective busses could be chosen from the green energy
busses.

Keywords related to measure

Green transport

Image
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Title of the measure

Joint Green Procurement Charging Stations
General Information
Joint green public procurement charging stations

Type of measure:
Sectors:

Location of the measure:

Level of stakeholder
involvement of the
PentaHelix pillars:

Mitigation
TRANSPORT:
municipal fleet:
private/commercial transport
Country
Norway
Region
Viken
City/Municipality All of Viken
This was a joint public procurement from the regional and
local authorities in Viken. As part of the procurement
process, Klimapartnere, the PentaHelix taskforce, helped
facilitate a dialogue meeting with the market actors. The
procurement documents were developed through an
inclusive innovative dialogue process, where the
stakeholders were invited to give input.

PUBLIC AUTHORITIES (local, Regional and local authorities are part of the joint
regional, national and procurement. National authorities were also invited to the
international) process, and given access to all procurement documents to
encourage similar technical and environmental
requirements.
INDUSTRY (and businesses Industry actors have been invited to give input to the
such as SMEs, farmers, procurement process through open dialogue meetings,
trade etc) structured 1:1 meetings, and written input at several times
during the process. Great care has been taken to ensure
open and fair competition.
ACADEMIA (research and Academic actors have been consulted at several times
educational institutes) during the process, and also invited to give a lecture at the
dialogue meeting aimed at the industrial actors.
NGOs (associations, interest Several NGOs have been invited to give input, but particular
organisations, etc) close dialogue has been with the Electric Car Owners
Association. This NGO has more than 90 000 members, and
has been working on EV issues for 25 years.
Impacts:
2 000 000
Investments €
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year

At least 4.320 (With average charger of 7 kW, usage of at
least 1.500 hours/year, energy efficiency of EV at least
double of that of an ICE car).
2500 (with Norwegian electricity mix) from the chargers. In
addition, the company providing chargers and service are
obligated through contract to change their service vehicles
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to electric or biomethane. This is estimated to at least 25
tons CO2e/year.
Detailed description
Short summary of the measure

Joint procurement of 800 chargers for electric cars. The
procurement was open for all municipalities of Viken,
and the county council. Some of the chargers will be
used to replace ICE vehicles in municipal fleets, some for
offering charging for employees, and some will be open
for the public. The first 6 months the procurement has
been operational, 100 chargers have been ordered.

Timescale (start/end date)

2+1+1 year contract, starting Q1 2021.

Evidence of success (results
achieved)

Chargers built and operational

Potential for learning or
transfer

The procurement documents are publicly available, and
have been shared with other municipalities and regions.

Keywords related to measure

Electric vehicle charging charger
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Avila province eMOBILITY Plan
General Information
Title of the measure

Avila Province Sustainable eMobility Plan

Type of measure:

Mitigation
TRANSPORT
Municipal/county fleet
public transport:
Country
Spain
Region
Avila County Council
City/Municipality El Barraco, Arenas de San Pedro, Navas
del Marques, Hoyocasero.

Sectors:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, Avila County Council with 4 municipalities: El Barraco,
regional, national and Arenas de San Pedro, Navas del Marques, Hoyocasero
international) have develop a sustainable mobility plan with a full
electrical vehicle provided by the energy agency.
The stakeholders from the public sector are directly
involved in the planning and implementation of the
measure.
INDUSTRY (and businesses As the measure involves the creation of charging
such as SMEs, farmers, infrastructure in public spaces, it is of relevance and
trade etc) interest to the private sector as well. The locations of the
charging stations have been communicated with a variety
of stakeholders within the city including representatives of
the private sector.
The Infrastructure of charge of reference is located in El
Barraco.
ACADEMIA (research and Representatives of the academic sector have been
educational institutes) involved in the planning and development of the measure
as well as the assessment of its impacts.
NGOs (associations, interest Representatives of various NGOs have been involved in
organisations, etc) the planning and development of the measure. Aside from
charging infrastructure for electric cars, the measure
included the procurement of electric bicycles for the users
of public garages.
CITIZENS (house owners, car Citizens, especially ones living close to the planned
owners, commuters etc). locations, have been included and informed of the
planning process.
Impacts:
20 000
Investments €
Primary energy savings
MWh per year

5.1
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CO2 emission reduction
tCO2 per year

1.35
Detailed description

Short summary of the
measure

Avila County Council has initiated the installation of
electric chargers, the first is located in El Barraco, one of
the pilots in Penthelix Project. Also it has provided an
electrical vehicle to four municipalities: El Barraco,
Arenas de San Pedro, Navas del Marques, Hoyocasero, to
experience sustainable mobility in rural areas.

Detailed information on the
measure

The strong collaboration between the provincial
authorities and the municipalities have provide the
opportunity to develop the experience of using electrical
vehicles in rural areas and the implementation of
infrastructure to charge.

Resources needed

Avila County Council

Timescale (start/end date)

1.8.2020. – 31.12.2020.

Evidence of success (results
achieved)

EV charging station installed in El Barraco and electric
vehicle procured

Potential for learning or
transfer

The overall process is easily transferable to rural areas
within the EU

Keywords related to measure

EV, rural mobility, charging infrastructure, sustainable
transport

Image
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Promoting mobility management in the city of Burgos- Pedestrian roads
General Information
Promoting
mobility management in the city of Burgos.
Title of the measure
Pedestrian roads
Type of measure:
Sector:
Location of the measure:

Mitigation
TRANSPORT
public transport:
Country
Region
City/Municipality

Burgos
City of Burgos
City of Burgos

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES The owner of the measure is the City of Burgos and the
(local, regional, national direct beneficiary is Burgos Citizens. The stakeholders from
and international) the public sector are directly involved in the planning and
implementation of the measure.
INDUSTRY (and businesses As the measure involves the reduction of noise and
such as SMEs, farmers, emissions, this facilitates an improvement in commercial
trade etc) areas, shops and other sectors. During the pedestrian roads
layout have been communicated with a variety of
stakeholders within the city, mainly, the chambers of
commerce.
ACADEMIA (research and Representatives of the academic sector have been involved
educational institutes) in the planning and development of the measure as well as
the assessment of its impacts. University of Burgos.
NGOs (associations, Representatives of various NGOs have been involved in the
interest organisations, etc) planning and development of the measure.
CITIZENS (house owners, Citizens, especially ones living close to the planned
car owners, commuters locations, have been included and informed of the planning
etc). process.
Impacts
Investments €

40 000 €

Primary energy savings
MWh per year

45

CO2 emission reduction
tCO2 per year

0.65
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Detailed description
Short summary of the measure

Existing of Narrow streets where traffic and parking
roads are embedded, a very limited area reserved for
pedestrians is maintained. With this measure, it is
possible to gain space for pedestrian traffic at the
expense of road traffic spaces.

Detailed information on the
measure

Cutting of streets with more pedestrian influx with
insufficient sidewalks. Controlled access is allowed to
residents and authorized vehicles. It is cut with
temporary fences and supported by police control.

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

01.05.2020. – 31.12.2020.

Evidence of success (results
achieved)

The implemented measures increase energy efficiency
in transport and reduce emissions.

Challenges encountered
(optional)

Vehicle drivers lose road space.

Potential for learning or
transfer

The overall process is easily transferable to any
medium to large city within the Region.

Keywords related to measure

Urban mobility, Pedestrian streets, transport

Image
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Promoting mobility management in the city of Burgos- Maximum Speed Limitation 30
km/h
General Information
Title of the measure

Maximum Speed Limitation 30 km/h.

Type of measure:

Mitigation.
TRANSPORT
municipal fleet
public transport
private/commercial transport
Country
Burgos
Region
City of Burgos
City/Municipality City of Burgos

Sector:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the measure is the City of Burgos and the
regional, national and direct beneficiary is Burgos Citizens. The stakeholders
international) from the public sector are directly involved in the planning
and implementation of the measure.
INDUSTRY (and businesses As the measure involves the renovation and improvement
such as SMEs, farmers, trade of stops bus in different areas in the City. It is important
etc) and interest to the private sector as well.
NGOs (associations, interest Representatives of various NGOs, Trade Unions mainly,
organisations, etc) have been involved in the planning and development of
the measure.
CITIZENS (house owners, car Citizens, especially those who have a disability, have been
owners, commuters etc). participated and informed of the planning process.
Detailed description
Short summary of the
measure

The basic and local road network of one lane per
direction that runs through consolidated areas with high
pedestrian traffic had inadmissible maximum speed
limits.
In order to increase people's road safety and improve
the environmental quality of life, the maximum speed
will be 30 km / h on all urban roads with only one lane,
as well as those with only one lane for each direction of
circulation.
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Detailed information on the
measure

On roads in one lane per direction of traffic, it should be
circulated at a maximum of 30Km / h. With this measure,
the safety of the pedestrian in the event of an accident
is increased and traffic is pacified.
Results obtained from the action:
• On the affected roads, traffic decreases in favour of
other roads with greater capacity.
• Encourages the use of bicycles and PEVs system.
• Urban roads develop more adequate traffic by slowing
down.
• Reduces emissions in these roads.
• It increases the quality of life in your immediate
environment.

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

02.10.2020. –

Evidence of success (results
achieved)

The implemented measures reduce CO2 emissions.

Potential for learning or
transfer

The overall process is easily transferable to any medium
to large city within the Region.

Keywords related to measure

Urban mobility, Emissions Areas, Traffic calmed,
transport

Image
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Restricted traffic areas in Burgos
General Information
Title of the measure

Restricted traffic areas.

Type of measure:

Mitigation.
TRANSPORT
municipal fleet:
public transport:
private/commercial transport
Country
Burgos
Region
City of Burgos
City/Municipality City of Burgos

Sector:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES The owner of the measure is the City of Burgos and the
(local, regional, national direct beneficiary is Burgos Citizens. The stakeholders from
and international) the public sector are directly involved in the planning and
implementation of the measure.
INDUSTRY (and businesses As the measure involves Industrial Areas (Gamonal and
such as SMEs, farmers, Villalonquejar). It is important and interest to the private
trade etc) sector as well.
NGOs (associations, Representatives of various NGOs, Trade Unions mainly,
interest organisations, etc) have been involved in the planning and development of the
measure.
CITIZENS (house owners, Citizens, especially those who have a disability, have been
car owners, commuters participated and informed of the planning process.
etc).
Detailed description
Short summary of the
measure

The city of Burgos has accessed that present difficulty in
passing through the historic centre for cyclists and personal
mobility vehicles, as it is a pedestrian zone forbidden to
vehicular traffic. In addition, situations of disjointedadjoining trajectories have been analysed.
With this measure, the intention is to increase the
permeability to cyclist traffic and personal mobility vehicles
in the Old Town, promote the use of bicycles and personal
mobility vehicles to reduce the use of private vehicles.
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Detailed information on the
measure

The creation of 9 restricted traffic areas has been planned
where it is intended to coexist all modes of transport in an
orderly manner: pedestrians, authorized vehicles, bicycles
and personal mobility vehicles. Coexistence of the different
means of transport. The maximum speed of circulation is
10 Km/h and the circulation must meet a series of
limitations. The pedestrian always has priority. The
performance comprises 9 streets.
Today, in the application of the first restricted areas, the
use of bicycles and personal mobility vehicles has
increased, since disconnected trajectories have been
resolved. Reduces pollution in the Historic Center. Increase
the quality of life of this preserved monumental
environment

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

02.10.2020. –

Evidence of success (results
achieved)

The implemented measures reduce CO2 emissions.

Potential for learning or
transfer

The overall process is easily transferable to any medium to
large city within the Region.

Keywords related to your
measure
Urban mobility, Emissions Areas, Traffic calmed, transport

Image
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Implementation Cycles Streets and Cycle Lanes in the city of Burgos
General Information
Title of the measure

Implementation Cycles Streets and Cycle Lanes in the city
of Burgos.

Type of measure:

Mitigation.
TRANSPORT
municipal fleet
public transport
private/commercial transport:
Country
Burgos
Region
City of Burgos
City/Municipality City of Burgos

Sectors:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the measure is the City of Burgos and the
regional, national and direct beneficiary is Burgos Citizens. The stakeholders from
international) the public sector are directly involved in the planning and
implementation of the measure.
INDUSTRY (and businesses As the measure involves the creation of a cycling corridors
such as SMEs, farmers, trade City-Center to Gamonal Industrial Park in the North of the
etc) City. It is important and interest to the private sector as
well. During the cycle lane layout have been communicated
with a variety of stakeholders within the city including
representatives of the private sector.
ACADEMIA (research and Representatives of the academic sector have been involved
educational institutes) in the planning and development of the measure as well as
the assessment of its impacts. University of Burgos.
NGOs (associations, interest In addition to the aforementioned lane, another line has
organisations, etc) been implemented from the City- Center to the University
Hospital (HUBU). Representatives of various NGOs, Trade
Unions mainly, have been involved in the planning and
development of the measure.
CITIZENS (house owners, car Citizens, especially ones living close to the planned
owners, commuters etc). locations, have been included and informed of the planning
process.
Impacts:
Investments €

266.150 €

Primary energy savings
MWh per year

103

CO2 emission reduction
tCO2 per year

15.18
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Detailed description
Short summary of the
measure

The existing network of cycle paths in the city of Burgos is
scarce and some of them are unfinished and without any
connection. The city of Burgos has initiated Creation of two
cycling corridors City Center - Gamonal and Hospital- City
Center through cycle streets and cycle lanes.

Detailed information on the
measure

Creation of two cycling corridors City Center - Gamonal and
Hospital- City Center through cycle streets and cycle lanes.
- Cycle Street: A street shared by different vehicles, with a
single lane in each direction, preferably for bicycles and
signposted with a maximum speed of 30 km / h.
- Cycle lane: Lane intended for the preferential use of
cyclists within a street or avenue with more than one lane
in each direction and marked with a maximum speed of 30
km / h.

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

01.05.2020. – 31.12.2021.

Evidence of success (results
achieved)

The implemented measures increase energy efficiency in
transport and reduce emissions. Increased use of bicycles
by workers in the industrial estate and hospitals.

Challenges encountered

Drivers and citizens who lose space to the detriment of
bike lanes.

Potential for learning or
transfer

The overall process is easily transferable to any medium to
large city within the Region.

Keywords
measure

Image

related

to

Urban mobility, Cycling infrastructure, bicycles, transport
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Implementation Parking day Systems in Road Traffic Areas in the city of Burgos
General Information
Title of the measure

Implementation Parking day Systems in Road Traffic Areas
in the city of Burgos.

Type of measure:

Mitigation.
TRANSPORT
municipal fleet:
public transport
private/commercial transport:
Country
Burgos
Region
City of Burgos
City/Municipality City of Burgos

Sectors:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the measure is the City of Burgos and the
regional, national and direct beneficiary is Burgos Citizens. The stakeholders from
international) the public sector are directly involved in the planning and
implementation of the measure.
INDUSTRY (and businesses As the measure involves the creation of a Parking Day
such as SMEs, farmers, trade traffic area in the City. It is important and interest to the
etc) private sector as well. During event participated different
Stakeholders.
ACADEMIA (research and Representatives of the academic sector have been involved
educational institutes) in the planning and development of the measure as well as
the assessment of its impacts. University of Burgos.
NGOs (associations, interest Representatives of various NGOs, Trade Unions mainly,
organisations, etc) have been involved in the planning and development of the
measure.
CITIZENS (house owners, car Citizens, especially ones living close to the planned
owners, commuters etc). locations, have been participated and informed of the
planning process.
Impacts:
3.000
Investments €
Detailed description
Short summary of the
measure

Areas with high traffic density with very narrow sidewalks,
the pedestrian travels through pedestrian areas adjacent to
high traffic areas. It supports noise, pollution and must
travel through a much-reduced space compared to that
reserved for the motor vehicle.
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Detailed information on
the measure

Gain space for pedestrian or room traffic at the expense of
road traffic or parking spaces, using elements of urban
furniture. Green recreational areas are created for
pedestrians where there used to be vehicles.
Installation of parking day in different parts of the city.
Spaces occupied by the vehicle are recovered and the area
is regenerated.
Outputs of the project:
• A preponderant role is given to the pedestrian on the
road.
• The space for pedestrians is expanded, increasing their
safety.
• Green and recreational areas are created.
• There is urban regeneration.
• Reduces pollution.
• Improves quality of life.
• Decrease noise.

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

16.09.2020. – 22.09.2020.

Evidence of success (results The implemented measures increase energy efficiency in
achieved)
transport and reduce emissions.
Potential for learning or
transfer
Keywords
measure

Image

related

The overall process is easily transferable to any medium to
large city within the Region.
to

Urban mobility, Zero Emissions Areas, transport
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Implementation Sustainable Mobility Regulations in the city of Burgos
General Information
Title of the measure

Implementation Sustainable Mobility Regulations in the city of
Burgos.

Type of measure:

Mitigation.
TRANSPORT
municipal fleet
public transport
private/commercial transport
Country
Burgos
Region
City of Burgos
City/Municipality
City of Burgos

Sector:

Location of the
measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES The owner of the measure is the City of Burgos and the direct
(local, regional, national beneficiary is Burgos Citizens. The stakeholders from the public
and international) sector are directly involved in the planning and implementation
of the measure.
INDUSTRY (and As the measure involves the creation of a Parking Day traffic
businesses such as area in the City. It is important and interesting to the private
SMEs, farmers, trade sector as well. During the development, surveys were
etc) developed for this sector.
ACADEMIA (research Representatives of the academic sector have been involved in
and educational the planning and development of the measure as well as the
institutes) assessment of its impacts. The University of Burgos.
NGOs (associations, Representatives of various NGOs, Trade Unions mainly, have
interest organisations, been involved in the planning and development of the
etc) measure. During the development, surveys were developed for
this sector.
CITIZENS (house owners, Citizens, especially ones living close to the planned locations,
car owners, commuters have been participated and informed of the planning process.
etc). During the development, surveys were developed for this
sector.
Detailed description
Short summary of the
measure

The Burgos City Council is making a determined
commitment to modify the city model and move towards a
more friendly, sustainable and safe model.
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Detailed information on the
measure

Traffic calming measures are established in addition to
acting on pedestrian areas and the improvement of public
transport, various measures are being carried out to
promote the use of bicycles as a means of transport and a
more rational use of private vehicles, betting for this, by a
model of protected bike lane in the main arteries of the city.
The leading role of the city that is intended to be given to
the pedestrian, the rediscovery and the need to promote
the bicycle as a mode of urban transport and the priority in
favour of public transport vehicles, make it necessary to
draw up this Ordinance that responds to the current
panorama of urban mobility and transport.
Other actions include creation of roads at 30 km / h,
implementation of cycle streets and cycle lanes (HospitalCentro and Centro-Gamonal corridors), regulatory
regulation of sustainable means of transport,
implementation of restricted traffic areas, regulation of
loading / unloading , legal regulation of bicycles, legal
regulation of new personal mobility vehicles, regulation of
different types of passenger transport by road in
accordance with current regulations on passenger
transport and global updating of current regulations,
among others.

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

24.01.2020. –

Evidence of success (results
achieved)

The implemented measures increase energy efficiency in
transport and reduce emissions.

Potential for learning or
transfer

The overall process is easily transferable to any medium to
large city within the Region.

Keywords related measure

Urban mobility, Zero Emissions Areas, transport

Image

70

www.pentahelix.eu
@pentahelix_eu

Works for adapting urban bus stops to the current accessibility regulations
General Information
Works for adapting urban bus stops to the current
Title of the measure
accessibility regulations.
Type of measure:

Mitigation.

Sectors:

TRANSPORT
public transport
Country
Burgos
Region
City of Burgos
City/Municipality City of Burgos

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the measure is the City of Burgos and the
regional, national and direct beneficiary is Burgos Citizens. The stakeholders from
international) the public sector are directly involved in the planning and
implementation of the measure.
INDUSTRY (and businesses As the measure involves the renovation and improvement
such as SMEs, farmers, of stops bus in different areas in the City. It is important
trade etc) and interest to the private sector as well.
NGOs (associations, Representatives of various NGOs, Trade Unions mainly,
interest organisations, etc) have been involved in the planning and development of
the measure.
CITIZENS (house owners, Citizens, especially those who have a disability, have been
car owners, commuters participated and informed of the planning process.
etc).
Detailed description
Short summary of the measure

The Burgos City Council is making a determined
commitment to modify some inaccessible stops,
problems for people with reduced mobility and the
disabled. It is an architectural barrier for access to the
bus. A large number of users cannot access collective
public transport.
To manage to eliminate barriers and use by groups of
disabled people or people with reduced mobility of the
urban bus. 100% accessible urban transport. Private
vehicles are eliminated in favour of collective transport
vehicles, traffic decongestion, pollution reduction, etc.
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Detailed information on the
measure

Works corresponding to the general civil works are
undertaken with the corresponding investment, the
following must be complied with:
The presence of the stops will be signalled on the
pavement by placing a groove touch-visual detection
strip: 120 centimeters wide with high colour contrast
in relation to the adjacent pavement areas.
For example, the posts corresponding to the stops will
have information on identification and denomination
of the line in Braille system.
Compliance with the legislation relating to accessibility
and removal of barriers is guaranteed, highlighting the
provisions of Order VIV / 561/2010.

Resources needed

Internal capacity of the City of Burgos and City owned
companies.

Timescale (start/end date)

24.11.2018. –

Evidence of success (results
achieved)

The implemented measures increase energy efficiency
in transport and reduce emissions.

Potential for learning or
transfer

The overall process is easily transferable to any
medium to large city within the Region.

Keywords related to measure

Urban mobility, Emissions Areas, Accessibility,
transport

Image
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Pedestrianization works in the center of León
General Information
Title of the measure

Pedestrianization works in the center of León.

Type of measure

Mitigation.
TRANSPORT
Sector
public transport
private/commercial transport
Country
Spain.
Location of the measure:
Region
Castilla and León.
City/Municipality León.
Level of stakeholder involvement (PentaHelix pillars):
PUBLIC AUTHORITIES (local, Municipality of León.
regional, national and Municipal Association of Comprehensive Drainage of
international) León and its Periphery (SALEAL). Economic involvement.
INDUSTRY (and businesses Shops, hotels, other enterprises. Institutional round of
such as SMEs, farmers, trade meetings and interviews with hoteliers and shop owners
etc) in the area.
CITIZENS (house owners, car
Citizens.
owners, commuters etc).
Investments €

480,279

Primary energy savings MWh
per year

20

CO2 emission reduction
tCO2/yr.

5 065

Detailed description
Short summary of the measure

Pedestrianisation of Ordoño II avenue and the
surroundings of San Marcelo square.

Detailed information on the
measure

Pedestrianisation works on Ordoño II avenue, to gain
space for pedestrians through a single platform project.
This is a project aimed at the transformation of the city
center, which has also involved actions in a total of seven
streets. The adaptation of traffic to the new situation has
led to the elimination of buses and non-resident private
traffic in the area. The action involves a reduction in both
noise and air pollution, but, above all, opens up new
spaces for the enjoyment of citizens and for the
revitalization of commercial activity in the area.
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Regarding the pedestrianization works around San
Marcelo square, SALEAL has undertaken (on its own
expense) the rehabilitation works of several municipal
wastewater collectors and the pedestrianization of two
streets around the aforementioned square, located in
the center of the city.
Resources needed

Human resources from León municipality; SALEAL
resources; civil engineering company.

Timescale (start/end date)

April 2020 – January 2021.

Evidence of success (results
achieved)

The new pedestrian streets have a very high influx of
citizens and numerous terraces of bars and restaurants.

Challenges encountered
(optional)

More budget to undertake new pedestrianization works
in the city.

Potential for learning or
transfer

It is an initiative that can be replicated in other
municipalities.

Keywords related to measure

Mitigation, pedestrian mobility, awareness, behaviour
change.
Ordoño II Avenue.

Image
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Fuel sustainability transition “Metrominuto León”
General Information
Title of the measure

“Metrominuto León”.

Type of measure

Mitigation
TRANSPORT
Sector:
public transport
private/commercial transport
Country
Spain.
Location of the measure:
Region
Castilla and León.
City/Municipality León.
Level of stakeholder involvement (PentaHelix pillars):
Level of stakeholder involvement (PentaHelix pillars) .
PUBLIC AUTHORITIES (local, Municipality of León through the ILDEFE (Instituto
regional, national and Leonés de Desarrollo Económico, Formación y
international) Empleo, which is the Local Development Agency of
the City Council of León.
Metrominuto maps were distributed in local public
institutions and metrominuto posters were set at
public buildings
Public authorities were involved in the design of the
measure and in the application.
INDUSTRY (and businesses such
Shops were involved in measure implementation
as SMEs, farmers, trade etc)
ACADEMIA (research and 5 Primary Schools; 5 Secondary/vocational training
educational institutes) Schools;, University; 1 Adult Education Center.
Workshops for students (Secondary education,
vocational training -equivalent to GNVQ-, adult
training, University, activities organized by non-profit
organizations).
489 people involved in the workshops, adults and
youth.
NGOs (associations, interest 6 NGOs, collaborate in agreement with academia to
organisations, etc) organized activities to disseminate and improve
metrominuto
CITIZENS (house owners, car Distribution of the Metrominuto map to citizens
owners, commuters etc). (4380 maps distributed). Metrominuto big posters
were set on bus shelters and on advertising elements
throughout the city.
Citizens are the main beneficiaries of the measure.
Feedback after some time of implementation was
received from them in order to improve for the next “
metrominuto” campaign measure.
Children were involved through school workshops.
Training action for teachers to test if the metrominuto
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ways were efficient. The success of the project has
been such that a specific Metrominuto map has been
drawn up for the educational centers of the
municipality.
Impacts
Investments €

6,000

Primary energy savings MWh/yr. 786
CO2 emission reduction tCO2/yr. 140
Detailed description
Short summary of the measure

Synoptic map of approximate times and distances
travelled between the most significant places in the
city at an average speed of five kilometres per hour.

Detailed information on the
measure

Objective: To act on urban mobility to favour important
changes in the modal distribution, with a greater
participation of the most efficient means of transport,
to the detriment of the use of private vehicles with low
occupancy, and to promote the use of modes that do
not consume fossil energy , Like walking.
The experience began as a pilot action and is currently
widely accepted by the population.

Resources needed

Human resources from León municipality; consultancy
resources; printing resources.

Timescale (start/end date)

September 2019 – September 2021.

Evidence of success (results
achieved)

Many citizens have requested the information
brochure and have consulted the information through
the web.

Challenges encountered

More budget to print brochures according to real
demand.

Potential for learning or
transfer

It is an initiative that can be easily replicated in other
municipalities.

Keywords related to measure

pedestrian mobility, awareness, behaviour change.
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Image

77

www.pentahelix.eu
@pentahelix_eu

León, city at 30
General Information
Title of the measure

León, city at 30.

Type of measure

Adaptation and Mitigation.

Sectors:

TRANSPORT
municipal fleet
public transport
private/commercial transport
Country
Spain.
Region
Castilla and León.
City/Municipality León.

Location of the measure:

Level of stakeholder involvement (PentaHelix pillars) :
PUBLIC AUTHORITIES (local, Municipality of León.
regional, national and General Direction of Traffic (DGT).
international) A specific awareness campaign was launched in local
media, focused on users of bicycles and electric scooters,
since they must drive in the new '30 and 20 lanes', as well
as in the segregated ones.
3 Newspapers; 4 Radios; 1 television; 4 online
newspapers.
NGOs (associations, interest Bike and e-scooters associations collaborate in the
organisations, etc) dissemination of the campaign.
CITIZENS (house owners, car A specific awareness campaign was launched in local
owners, commuters etc). media, focused on users of bicycles and electric
scooters, since they must drive in the new '30 and 20
lanes', as well as in the segregated ones.
3 Newspapers; 4 Radios; 1 television; 4 online
newspapers.
Citizens opinions were collected through the application
of the municipality “linea verde”.
Impacts
Investments €. 662,431
Detailed description
Short summary of the measure

Traffic speed limitation in the municipality of León to
30 km/h.

Detailed information on the
measure

Speed restriction to 30 km/h in the municipality and
implementation of 9.5 km of lanes restricted to 20
km/h, with priority for bicycles, e-scooters, taxis and
urban buses.
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Resources needed

Human resources from León municipality; traffic
management company; civil engineering company.

Timescale (start/end date)

May 2019 – January 2021.

Evidence of success (results
achieved)

The measure was received with some scepticism at
first, but today the city has achieved a significant
reduction in traffic speed as well as a clear
improvement in road safety.

Challenges encountered
(optional)

More budget to implement road safety measures.

Potential for learning or
transfer

It is an initiative that can be easily replicated in other
municipalities.

Keywords related to measure

Mitigation, Adaptation, road safety, awareness,
behaviour change.
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Industry measures.
(i) Norway: Exchanging LNG with electricity in the industry, Using waste to heat.
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Exchanging LNG with electric in the industry
General Information
Exchanging
LNG with electric in the industry
Title of the measure
Type of measure:
Sector:
Location of the
measure:

Mitigation
Industry ETS
Country
Norway
Region
Viken
City/Municipality Fredrikstad

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES
Supports the industry actor in implementing the measure
(local, regional, national
through capacity building, dialogue, and national co-financing
and international)
INDUSTRY (and
businesses such as
Industry actor implements the measure
SMEs, farmers, trade
etc)
ACADEMIA (research
and educational Supports the measure through network meetings
institutes)
NGOs (associations,
interest organisations, Encourages the measure
etc)
CITIZENS (house
owners, car owners, Encourages the measure.
commuters etc).
Impacts:
Investments €

25 000 000

Primary energy savings
MWh per year

23.115

CO2 emission reduction
tCO2 per year

23.482
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Detailed description
Short summary of the measure

The gypsum plate producer Gyproc will replace all LNG
with electricity, and also reduce energy consumption pr
produced unit by 32 %.

Detailed information on the
measure

Gyproc is a gypsum plate producer localised in
Fredrikstad in Viken, Norway, in the Øra industrial area,
a focus area for the municipality during their SECAP
process. Gyproc are aiming to become CO2 free, and
have in 2021 received national cofounding to replace all
LNG with electricity. This will decrease their emissions
with 23842 tons CO2/year, and increase their energy
efficiency by 32 %. The new plant will be ready at new
year 2022/2023.

Timescale (start/end date)

2021-2023

Evidence of success (results
achieved)

Work started

Potential for learning or
transfer

Gyproc belongs to the international company SaintGobain, who are following the process closely and are
considering implementing this at all plants world wide.

Keywords related to measure

Image

industry, energy efficiency, LNG
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Renewable Energy measures.
(i) Belgium: Heat network in the city of Veurne, Intermunicipal coordinator on wind;
(ii) Croatia: Installation of a PV power plant (Elementary School), Installation of systems
for the use of RES;
(iii) Norway: Hydropower upgrades
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Heat network in the city of Veurne
General Information
Title of the measure
Type of measure:
Sectors:

Heat network in the City of Veurne
Mitigation
BUILDINGS
Municipal buildings
Residential building
Tertiary buildings equipment facilities
Location of the measure:
Country
Belgium
Region
West-Flanders
City/Municipality Veurne
Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, Local: city of Veurne – heat network fits into the ambitious
regional, national and
climate plan of the city
international)
Regional: WVI – land owner, (co-)investor, ensuring public
and long term interests.
Fluvius: (co-)investor of the heat network and heat grid
operator
The project was developed through a public-private
procurement.
INDUSTRY (and businesses
Industry (PepsiCo) – as waste heat supplier for the heat
such as SMEs, farmers, trade network
etc)
ION: project developer of the Suikerpark site
NOVEN: heat supplier/producer
The project was developed through a public-private
procurement.
ACADEMIA (research and
University of Ghent – through Interreg 2 Seas project
educational institutes)
LECSEA
NGOs (associations, interest
Not directly involved
organisations, etc)
CITIZENS (house owners, car House owners – connected to the heat network
owners, commuters etc).
Investments €
2 600 000
Primary energy savings
2700
MWh per year
CO2 emission reduction
96% less CO2-emissions for the Suikerpark site > 546 ton
tCO2 per year
CO2/yr when all houses and apartments will be connected
Detailed description
Short summary of the measure

During the reconversion of the old ‘Sugar factory’ site in
Veurne, a public private procurement was set up.
The reconversion gives place to nature, industry,
recreation and a housing project.
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The houses and apartments will be connected to a heat
network. The used heat is waste heat from the nearby
Pepsico factory.
Expansion of the heat network to other parts of the city
is also being investigated.
Detailed information on the
measure

- Low-temperature heat network (55°C)
- Factory with waste heat as a heat supplier
- Domestic hot water without the need for extra heating
- Investigation to expand the heat network to other parts
of the city of Veurne

Resources needed

Investor, subsidies, staff to set up and follow up the
public-private procurement

Timescale (start/end date)

Start heat network 2021, end depends on possible
expansion to the city

Evidence of success (results
achieved)

The number of households, public buildings, industries
connected to the heat network

Potential for learning or
transfer

Heat network as part of a public-private procurement

Other further information

www.suikerpark.be

Keywords related to measure

Heat network, waste heat, public-private procurement,
sustainable heating

Image
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Intermunicipal coordinator on wind
General Information
Title of the measure
Intermunicipal coordinator on wind
Type of measure:
Mitigation
Sector:
OTHERS:
Renewable energy production
Location of the measure:
Country
Belgium
Region
West-Flanders
City/Municipality All municipalities of the province of
West-Flanders
Level of stakeholder involvement of the PentaHelix pillars:
The wind coordinator works with stakeholders to realise and implement a regional
strategy on wind energy.
PUBLIC AUTHORITIES (local, High involvement on local level (political engagement +
regional, national and
engagement of civil servants) + on regional level
international)
(engagement of civil servants)
INDUSTRY (and businesses
Developers of wind turbines – they will eventually invest
such as SMEs, farmers,
(probably together with the citizens), install and be
trade etc)
responsible for the maintenance of the wind turbine.
This developer can be a citizen cooperative.
ACADEMIA (research and
Not directly involved
educational institutes)
NGOs (associations, interest
Not directly involved
organisations, etc)
CITIZENS (house owners,
Participation process with citizens
car owners, etc).
Investments €
The salary cost of the intermunicipal coordinator.
CAPEX: approximately 6 350 000 Euro for each installed
wind turbine
Primary energy savings
Approximately 12 411 MWh/year per installed wind
MWh per year
turbine
Renewable energy
Approximately 12 411 MWh/year per installed wind
production MWh per year
turbine
CO2 emission reduction
Approximately 2300 ton CO2/year for each installed wind
tCO2 per year
turbine
Detailed description
Short summary of the measure

The intermunicipal wind coordinator works on provincial
level to develop a strategy to facilitate the installation of
windturbines in the Province of West-Flanders.
The coordinator works in close relation with the
municipalities (political level and civil servants). The
strategy for wind energy is part of the energy transition.
The goal is energy neutral in 2050.
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Detailed information on the
measure

Resources needed

The wind coordinator can take up the following tasks:
- setting up participation processes around wind energy;
- setting up a strategy and realising a strategy on wind
energy;
- preparing grant applications for wind projects;
- set up a collaboration between different political levels
and different municipalities;
- Set up a collaboration with research and educational
institutes;
- Set up expertise concerning wind energy;
- provide advice on permits.
Staff capacity for follow-up and cooperation

Timescale (start/end date)

The first inter-municipal wind coordinator started in
2020. The time horizon to install all the foreseen
windturbines is 2050.

Evidence of success (results
achieved)

The number of installed wind turbines on land with
participation of all involved stakeholders

Challenges encountered

Action groups which protest against the installation of
wind turbines in their neighbourhood
Political reluctance to install wind turbines in a highly
developed area

Potential for learning or
transfer

Importance of the participative approach

Keywords related to measure

Wind turbine, renewable energy production, strategy

Image
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Installation of a PV power plant at Elementary School
General Information
Installation of a PV power plant at Elementary School
Title of the measure
Type of measure:

Mitigation

Sectors:

BUILDINGS
Municipal buildings
Country
Croatia
Region
North West Croatia
City/Municipality Velika Gorica

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The city of Velika Gorica is the owner of the elementary
regional, national and school and investor in the PV plant. A part of the
international) investment was covered by the national authorities. The
city of Velika Gorica was involved in the measure
development and dissemination,
INDUSTRY (and businesses Local industry
such as SMEs, farmers, etc) implementation.

was

involved

in

the

measure

ACADEMIA (research and Academia was involved in the dissemination of the
educational institutes) measure to students and will use this PV plant as a
demonstration power plant.
NGOs (associations, interest The city of Velika Gorica included NGO DOOR in the project
organisations, etc) development and implementation. NGO was involved in
the mapping of PV potential of the city of Velika Gorica and
developed the web application “Velika Gorica Solar city”
(http://solarnigrad.info/). This application calculates PV
potential of roofs in the city of Velika Gorica. Several NGO’s
were involved in the dissemination of the measure.
CITIZENS (house owners, car Master students were involved in the mapping of PV
owners, commuters etc). potential. The measure was disseminated to citizens of the
city of Velika Gorica
39250 €
Investments €
Primary energy savings
MWh per year

96.87

Renewable energy
production MWh per year

60.023

CO2 emission reduction
tCO2 per year

13.65
Detailed description

Short summary of the measure

A photovoltaic power plant has been installed on the
roof of the Novo Čiče Elementary School in 2020.
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Detailed information on the
measure

A photovoltaic power plant for electricity production
was installed on the roof of the Novo Čiče Elementary
School.210 photovoltaic modules were installed on the
metal substructure on the roof of about 2,000 m 2. The
power of a photovoltaic generator is 58.8 kW. This is the
first photovoltaic power plant owned by the city of
Velika Gorica.

Resources needed

39.250 €

Timescale (start/end date)

The measure was implemented in 2020.

Evidence of success (results
achieved)

Potential for learning or
transfer

Keywords related to measure

Annual energy efficiency plan of the City of Velika Gorica
for 2021., several articles such as:
http://os-novo-cice.skole.hr/?news_id=881
This is the first PV power plant owned by the city of
Velika Gorica and therefore can be considered as a pilot
project. Data on energy production can be used for the
valorisation of the web application “Velika Gorica Solar
city”
(http://solarnigrad.info/)
This
application
calculates, for each municipal building and 112
residential building, the following data:
•
•
•
•
•
•
•

Maximum power of the solar power plant;
Annual production of electrical energy;
Investment
Annual sales revenue
Payback period
CO₂ emission savings:
Monthly energy production

PV panels, solar energy,

Image

Photo is taken from the website of the city of Velika
Gorica: https://www.vgdanas.hr/grad/prva-suncanaelektrana-osvanula-na-krovu-os-novo-cice/
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Installation of systems for the use of RES
General Information
Title of the measure

Installation of systems for the use of RES

Type of measure:
Sectors:
Location of the measure:

Mitigation
BUILDINGS
Municipal buildings equipment facilities
Country
Croatia
Region
Northwest
City/Municipality City of Zagreb

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local, The owner of the buildings is the City of Zagreb. The public
regional, national and sector has planned and implemented the overall
international) programme with the support of local acters and
stakeholders.
INDUSTRY (and businesses Industry and private stakeholders were involved in the
such as SMEs, farmers, etc) implementation of the measure.
ACADEMIA (research and Representatives of the academic sector have been
educational institutes) involved in the assessment of its impacts.
NGOs (associations, interest Representatives of various NGOs have been involved in the
organisations, etc) planning and development of the measure,
CITIZENS (house owners, car Citizens will be the final users of the buildings as they all
owners, commuters etc). meant to provide a service to the citizens of the City.
Impacts
Investments €

172 729

Primary energy savings
MWh per year

141.6

Renewable energy
production MWh per year

113.77

CO2 emission reduction
tCO2 per year

38.67

90

www.pentahelix.eu
@pentahelix_eu

Detailed description
Short summary of the measure

Installation of solar PV panels and solar heating systems
for domestic hot water preparation in residential and
tertiary sector buildings

Detailed information on the
measure

In 2019, the installation of renewable energy systems
was implemented in a sport recreation center and two
kindergartens. Those systems will be used for thermal
energy and electrical energy productions. The produced
electricity will be mainly used for the customer's own
needs, and the surplus will be handed over to the
distribution network, which will improve energy
efficiency.

Resources needed

Internal capacity of the City of Zagreb and City owned
companies

Timescale (start/end date)

The measure was implemented in 2019

Evidence of success (results
achieved)

Annual energy efficiency plan of the City of Zagreb for
2020

Keywords related to measure

PV plants, solar-thermal, renewable energy production,
energy efficiency
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Hydropower upgrades
General Information
Title of the measure

Hydropower upgrades

Type of measure:

Mitigation
OTHERS:
Energy production
Country
Norway
Region
Viken
City/Municipality Halden, Sarpsborg, Drammen

Sectors:
Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES (local,
Owns the energy companies and are in the board or
regional, national and
directors
international)
INDUSTRY (and businesses
Energy companies implement the measure
such as SMEs, farmers, etc)
ACADEMIA (research and Supports the measure
educational institutes)
NGOs (associations, interest
Encourages the measure through media and lobbying
organisations, etc)
CITIZENS (house owners, car Encourages the measure. Some are willing to pay more for
owners, commuters etc). the energy
Impacts
6 000 000
Investments €
Renewable energy
production MWh per year

14 000

Detailed description
Short summary of the measure

Three old hydro power plants are being upgraded,
thereby increasing the energy outputs without
destroying nature

Detailed information on the
measure

Many hydropower plants in Norway are 50-100 years
old. It has been estimated that it is possible to produce
6-8 TWh more by upgrading and increasing production
from these old plants. During the PentaHelix project,
three power plants in Viken have started the upgrading
process: Hensfoss, Brekke, and Sarpsfossen. The total
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increased energy production from these three power
plants is 14 000 MWh/year.
Timescale (start/end date)

2019-2022

Evidence of success (results
achieved)

Work started

Potential for learning or
transfer

Renovating and upgrading old energy production can
increase RE production without negative effects on the
environment.

Keywords related to measure

hydro, Renewable, upgrade, energy

Image
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Public Lighting measures
(i) Belgium: Public lighting as-a-service in Berlaar;
(ii) (Norway: Replace Street Lighting in several municipalities of Viken Region;
(iii) Spain: Refurbishment of the public lighting in “El Barco de Avila” municipality.
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Title of the measure
Type of measure:
Sectors:
Location of the measure:

Public lighting as-a-service in Berlaar
General Information
Public lighting as-a-service in Berlaar
Mitigation
PUBLIC LIGHTING
Country
Belgium
Region
Mechelen region
City/Municipality Berlaar

Level of stakeholder involvement of the PentaHelix pillars:
Limited involvement by stakeholders. In the PentaHelix task force, stakeholders point out
which areas in the municipality require more or less lighting, mainly at night, with
concerns of both public safety but also light pollution and energy use.
PUBLIC AUTHORITIES (local, A cooperation between the Berlaar local administration
regional, national and and Flemish distribution system operator (DSO) Fluvius, a
international) public company owned by 300 municipalities in Flanders.
INDUSTRY (and businesses Limited involvement as a subcontractor and a user of of
such as SMEs, farmers, trade public lighting, providing input on locations where more,
etc) less or different public lighting is required.
ACADEMIA (research and Limited involvement in PentaHelix task force and other
educational institutes) participation channels (e.g. pointing out the
consequences of light pollution on plants, animals, public
health)
NGOs (associations, interest Limited involvement in PentaHelix task force and other
organisations, etc) participation channels (e.g. pointing out the
consequences of light pollution on plants, animals, public
health and providing input on locations where more, less
or different public lighting is required)
CITIZENS (house owners, car Limited involvement in PentaHelix task force and other
owners, commuters etc). participations channels (e.g. pointing out the
consequences of light pollution on plants, animals, public
health and providing input on locations where more, less
or different public lighting is required)
2.089.000 euro in total by the DSO between 2019 and
Investments €
2030, €10.000 to 15.000 per year by the municipality
501
Primary energy savings
MWh per year
CO2 emission reduction
tCO2 per year
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Detailed description
Short summary of the measure

Berlaar wants to switch to 100% LED public lighting and
an adapted public lighting scheme by 2030 by
outsourcing the investment, exploitation and
maintenance of the public lighting system to Flemish
DSO Fluvius.

Detailed information on the
measure

Berlaar, a town of 10.000 inhabitants in the Mechelen
region, here serves as an example of a measure many
Flemish municipalities take: selling their public lighting
system to public company Fluvius and in turn leasing
back public lighting as a service. The municipality stays
in charge of which lighting comes where and can set
targets of how fast it wants to renew its public lighting
infrastructure to LED lighting. Fluvius provides the
necessary capital for investments and expertise on
implementation, exploitation and maintenance of public
lighting, leading to significant efficiency gains. Berlaar
has about 2000 lighting poles, of which 31% already
operates on LED-lighting at the end of 2020. This should
be 100% by 2030 the latest, sooner if possible. The total
energy use of Berlaar public lighting was 561 MWh in
2020, which could be reduced to about 100 MWh by
2030, avoiding about 96 tonnes of CO2 emissions yearly.
This will also be realised by adopting adjusted lighting
schemes at night time, dimming or even switching off
public lighting on suitable locations.

Resources needed

Annual budget to pay for the service, a reliable public
partner, municipality staff to collect and provide
information on suitable lighting schemes

Timescale (start/end date)

2019-2030

Evidence of success (results
achieved)

Already 14 ton of CO2 reduction in the first two years of
the measure

Potential for learning or
transfer

It can be more efficient to outsource certain municipal
tasks to reliable partners

Keywords related to measure

Public lighting – as-a-service – LED - DSO
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Image
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Street lighting replace
General Information
Title of the measure

Replacing street lights with LED

Type of measure:

Mitigation
PUBLIC LIGHTING

Sectors:
Location of the measure:

Country
Norway
Region
Viken
City/Municipality All municipalities in Viken

Level of stakeholder involvement of the PentaHelix pillars:
The regional authorities are responsible for most of the street lighting, but due to reforms
not all the lighting has been transferred from national and local authorities. The process
of changing the ownership structure is seen in conjuncture with upgrading to LED
PUBLIC AUTHORITIES (local,
regional, national and They Are responsible for implementing the measure
international)
INDUSTRY (and businesses
such as SMEs, farmers, Encourage the measure
trade etc)
ACADEMIA (research and Encourage the measure
educational institutes)
NGOs (associations, interest Encourage the measure, but encourages use of smart
organisations, etc) lighting to reduce light pollution
CITIZENS (house owners, car Promote the measure
owners, commuters etc).
Primary energy savings
MWh per year

At least 2.250 MWh annually from 2020, and 2.250 more
every year
Detailed description

Short summary of the measure

Viken county and the municipalities are working to
exchange old lighting with LED
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Detailed information on the
measure

There are more than 49 000 street lights along the
regional roads in Viken. 33 000 of these are owned by
the county, while 16 000 still belong to the
municipalities. Connected to the SECAP process, the
county has established a plan to replace at least 3000
light with LED every year. To increase the rate of this
replacement, there is a dialogue with the municipalities
to install LED lights in connection with the change of
ownership on the street lights along regional roads.

Timescale (start/end date)

2020-2030

Evidence of success (results
achieved)

Funding in annual budgets, LED lights installed

Potential for learning or
transfer

Smart lightning has been tested, experiences can be
shared

Keywords related to measure

Lighting, energy efficiency

99

Image

www.pentahelix.eu
@pentahelix_eu

Refurbishment of the public lighting
General Information
Title of the measure

Refurbishment of the public lighting infrastructure in El Barco
de Ávila

Type of measure:

Mitigation

Sectors:

PUBLIC LIGHTING

Location of the
measure:

Country

Spain

Region

Castilla y León

City/Municipality El Barco de Ávila
Level of stakeholder involvement of the PentaHelix pillars:
PUBLIC AUTHORITIES The owner of the measure is El Barco de Ávila. The local
(local, regional, national authority has planned and implemented the overall
and international) programmed for the refurbishment of the public lighting
infrastructure with the support of local association and the
energy agency.
INDUSTRY (and Business sector and private stakeholders were involved in the
businesses such as planning process and have been included as partners and
SMEs, farmers, trade suppliers in the implementation of the measures themselves.
etc)
ACADEMIA (research Representatives of the academic sector from Scholl of
and educational engineers have been involved in the planning and development
institutes) of the measure as well as the assessment of its impacts.
NGOs (associations, Representatives of Urbanization El Barco Neighbourhood
interest organisations, association have been involved in the planning and
etc) development of the measure as it aspects of road safety and
safety in general.
CITIZENS (house owners, Citizens will be the final users and beneficiaries of the
car owners, commuters implemented measures and have been consulted where
etc). possible.
Impacts
Investments €

150.000 €
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Detailed description
Short summary
measure

of

the El Barco de Avila has developed and implemented a
programme for the refurbishment of the public lighting
infrastructure of the City.

Detailed information on the The public lighting system of Barco de Ávila
measure
Resources needed

Financial support and technical assessment

Timescale (start/end date)

1.11.2020. – 31.08.2021.

Evidence of success (results New public light in an old neighbourhood
achieved)
Potential for learning or The overall process is easily transferable to a small
transfer
village
Keywords
measure

related

to
Energy efficiency, Public lighting, LED
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Other adaptation, agriculture-farming and forestry measures.
(i) Belgium: Collective purchase rainwater barrels, Local health plan for hot days, Buffer
basins and controlled flood areas on the territory, Rainwaterplan for the municipality
(ii) Spain:Urban farming agriculture in Salamanca
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Collective purchase rainwater barrels
General Information
Title of the measure
Type of measure:
Sectors:

Collective purchase rainwater barrels
Adaptation
BUILDINGS
Residential buildings
Location of the measure:
Country
Belgium
Region
Mechelen
City/Municipality Mechelen, Zemst, Lier, Puurs-SintAmands, Bornem, Duffel, SintKatelijne-Waver, Bonheiden
Level of stakeholder involvement of the PentaHelix pillars:
Promoting the capture and use of rainwater in barrels in residential buildings was a
measure that most if not all PentaHelix tasks forces deemed important and wanted to
include as a key action in the local SECAP.
PUBLIC AUTHORITIES (local, IGEMO and the municipality: coordinating the action
regional, national and
(communication, setting up webshops, negotiating with
international)
suppliers, setting up logistics, ...)
INDUSTRY (and businesses
Limited involvement (as a supplier or a logistics partner)
such as SMEs, trade etc)
ACADEMIA (research and
Limited involvement: stress the need for climate
educational institutes)
adaptation and water storage in PentaHelix task forces
NGOs (associations, interest Assist in finding citizens that want to participate, spread
organisations, etc)
the word. Also involved in giving installation advice and
assisting with logistics.
CITIZENS (house owners, car Citizens are the main target group. By taking collective
owners, commuters etc).
action, IGEMO wishes to create momentum and raise
awareness on water scarcity.
Impacts
Investments €
€2500-3000 per municipality taking part, for citizens €150350 per barrel
Detailed description
Short summary of the measure

Together with 8 municipalities, IGEMO organised a
collective purchase of rainwater barrels for residential
use.
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Detailed information on the
measure

Resources needed

By doing a collective purchase, IGEMO managed to
negotiate a lower price per barrel. The main advantage
of this measure however is raising awareness, creating a
collective momentum and making climate change
adaptation easier for citizens.
IGEMO did market research on the most suitable types
of rainwater barrels and found a supplier to provide
them. IGEMO then set up a webshop for each separate
municipality, so citizens would feel the action took place
in their own town. Municipalities paid for IGEMO’s staff
cost and provided a location where the barrels could be
picked-up by citizens. IGEMO also provided texts and
visuals for communication and promotion, which the
municipalities published in their own channels.
Citizen’s collective Klimaan was also involved in some
municipalities, providing information and logistic
assistance on installing the barrels.
Staff capacity for project coordination, IT and logistics

Timescale (start/end date)

Jan-July 2021

Evidence of success (results
achieved)

400+ barrels were sold, this accounts for about 160.000
liters of rainwater harvested annually.

Challenges encountered

Coordinating between several participating
municipalities, finding a good supplier, choosing the
right types of rainwater barrels, setting the right price,
organising the logistics of purchase, payment, delivery
and installation

Potential for learning or
transfer

Start more than a half year before the drought season
in your region begins, since it will otherwise be too late
to enjoy the full benefit from the barrel in the first year

Keywords related to measure

Drought, rainwater barrels, adaptation

Image
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Title of the measure
Type of measure:
Sector:

Location of the measure:

Local health plan for hot days
General Information
Local health plan for hot days
Adaptation
OTHER:
Other not allocated (plan for the total territory of the
municipality)
Country
Belgium
Region
Municipalities of the group
“Klimaatoverleg Midwest” (8
municipalities in the middle of the
coastal province West-Flanders)
City/Municipality Ingelmunster, Lichtervelde,
Meulebeke, Moorslede,
Oostrozebeke, Ruiselede, Tielt,
Wingene

Level of stakeholder involvement of the PentaHelix pillars:
It concerns a local policy plan, participation of stakeholders is guaranteed by involving the
local advisory boards on welfare and/or health.
PUBLIC AUTHORITIES (local,
High involvement on local level (political engagement +
regional, national and
engagement of civil servants)
international)
INDUSTRY (and businesses
Not involved
such as SMEs, trade etc)
ACADEMIA (research and LOGO Midden-West-Vlaanderen (local organisation on
educational institutes) health)
NGOs (associations, interest
Through the local advisory boards on welfare and/or health
organisations, etc)
CITIZENS (house owners, car Through the local advisory boards on welfare and/or health
owners, commuters etc).
Detailed description
Short summary of the measure

The 'Local health plan for hot days' is a preventive
action plan to protect the health of the inhabitants,
both before and during warm weather days. The action
plan describes how, by whom and when specific target
groups and professionals (who work with those target
groups) are informed and must be warned before and
during the heat periods. It includes moreover the
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precautions and actions that are best taken to prevent
health problems caused by heat.
Detailed information on the
measure

To achieve a qualitative plan and implementation of it,
the roadmap exists of 8 steps: creating support, making
the inventory of the starting situation, determination of
the priorities, setting the goals, determination of the
actions, implementing the actions, evaluating +
adjusting the actions and embedding them in the local
policies.
Support is created by involving the board of mayor and
aldermen and local advisory boards (on local welfare or
health).
In Flanders, it are the “local organisations on health”
that draft the plan with the municipalities. In total, there
are 15 local organisations active in Flanders and
Brussels. The organisation active in the region of
Klimaatoverleg Midwest is “LOGO Midden-WestVlaanderen”.

Resources needed

Staff capacity for follow-up and cooperation

Timescale (start/end date)

For a group of municipalities, the process to draft the
plan takes about 9 months. The implementation of
actions is an on-going process.

Evidence of success (results
achieved)

The number of implemented measures

Potential for learning or
transfer

The overall approach of actions on heat towards
vulnerable groups

Keywords related to measure

heat, plan, health

Image
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Buffer basins and controlled flood areas on the territory
General Information
Title of the measure

Buffer basins and controlled flood areas on the territory

Type of measure:

Adaptation
OTHER:
Other not allocated (action that can be implemented where
needed on the territory of the municipality)
Country
Belgium
Region
Flanders
City/Municipality During the timeperiod of the project
PentaHelix (March 2018-September
2021) and for the 29 West-Flemish
municipalities involved in the PentaHelix
project, 5 projects were implemented. It
concerns 2 projects in Torhout, 1 in
Lichtervelde, 1 in Wingene and 1 in
Kortemark.

Sectors:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
The province of West-Flanders implements the projects, together with the involved
municipalities. During the planning phase, the period of acquiring the necessary terrains
and the implementation phase of the project, the stakeholders are involved. Depending on
the project, a combination is made with other functions (e.g. recreation, water supply for
agriculture) what also means further cooperation with stakeholders after the construction
phase.
PUBLIC AUTHORITIES High involvement on local + regional level (political
(local, regional, national engagement + engagement of civil servants). Depending on
and international) the project, also the national level is a project partner.
INDUSTRY (and Involved in the planning process, implementation process
businesses such as SMEs, and if applicable can be users of the end result (e.g. farmers
farmers, trade etc) use the water from the basin during periods of drought)
ACADEMIA (research and VMM (Flemisch society for environment), VLM (Flemish
educational institutes) society for landscape, agriculture etc) + the available
scientific information is used in the planning process
NGOs (associations,
interest organisations, Involved if applicable (e.g. nature organisations)
etc)
CITIZENS (house owners, Involved if applicable (e.g. when the project envolves solving
car owners, commuters existing inundation problems)
etc).
Investments €

Depending on the project (the capacity needed for water
storage/use, the needed space, the possible combination
with other aspects e.g. recreation and construction needs for
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these aspects…) and depending on the existing situation (e.g.
is it extension of an existing project or is it a new project, who
is the landowner…).
Detailed description
Short summary of the measure

With the measure, future inundations are prevented.
Two possibilities exist: creating a controlled flooding
area (natural area) or creating a basin (online or
offline). If possible, other functions are included e.g.
creating a recreation area, increasing biodiversity,
assuring water storage for periods of drought,…

Detailed information on the
measure

A number of actions can be taken to increase the
capacity of a terrain to buffer water during periods of
severe rain. The streamlet, stream, river can be
widened or can regain its more natural course (by
restoring meanders or by removing pipes to restore the
natural conduit); a verge or dike can be created, the
terrain can be excavated on certain places,…
The level of the water can be controlled, to ensure a
slow and delayed drainage (e.g. via weir).

Resources needed

Municipality: staff capacity for project meetings,
gathering information, evaluating draft concepts…

Timescale (start/end date)

Depending on the project (e.g. time period needed to
acquire the terrain and necessary permits can differ
greatly if problems occur)

Challenges encountered

Acquiring the necessary permits, acquiring the terrains,
earth movement (finding areas for the excavated soils)

Potential for learning or
transfer

Combination of functions in one project

Other further information

https://www.west-vlaanderen.be/natuur-milieu-enwater/waterbeheer/gerealiseerde-projecten

Keywords related to measure

inundation, drought
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Rainwaterplan for the municipality
General Information
Title of the measure

Rainwaterplan for the municipality

Type of measure:

Adaptation
OTHER:
Other not allocated (plan for the total territory of the
municipality)
Country
Belgium
Region
Flanders
City/Municipality According to the most recent available
overview (June 2020) and for the 29
West-Flemish municipalities involved
in the PentaHelix project: 12
municipalities are planning to draft the
plan, for 8 municipalities it is a work in
progress, for 3 municipalities the plan
is available. For 6 municipalities no
further information is available.

Sectors:

Location of the measure:

Level of stakeholder involvement of the PentaHelix pillars:
Flanders developed a format in 2014 to draft a rainwaterplan, in which is named which
stakeholders have to be invited in the development process.
In 2021 the format for a rainwaterplan is being revised. In this, it might be possible the
number of to involve stakeholders is reviewed.
PUBLIC AUTHORITIES (local, High involvement on local level (political engagement +
regional, national and engagement of civil servants) + on regional and national
international) level (engagement of civil servants related to
watermanagement)
INDUSTRY (and businesses
such as SMEs, farmers, Not involved in the planning process
trade etc)
ACADEMIA (research and VMM (Flemisch society for environment) + the available
educational institutes) scientific information is used in the planning proess
NGOs (associations, interest
Not involved in the planning process
organisations, etc)
CITIZENS (house owners, car Not involved in the planning process
owners, commuters etc).
Depending on the operator responsible for the municipal
Investments €
sewer system the development of the plan is free of charge
(e.g. operator Fluvius) or to be financed by the municipality
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Detailed description
Short summary of the measure

In the rainwater plan a long term vision is prepared on
how has to be dealt with rainwater to prevent flooding
and to deal with droughts. In the revised format, climate
change is an aspect to take into account.

Detailed information on the
measure

In the 2021 format, for the territory of the municipality,
there has to be determined where the rainwater from
existing and planned roads, buildings and (un)paved
surfaces must go. In this, the three-step strategy has to
be applied: priority is to be given to retaining and reusing
rainwater, then infiltrating it and only in the last resort
delayed drainage can be applied.
A rainwater plan maps the current situation and
visualises possible solutions. The plan mentions the
locations with possible flooding problems and analyses
the infiltration and buffering possibilities in the different
areas. Problem zones are indicated, these are the zones
where infiltration is difficult or where there is no
possibility of draining rainwater through sewers, canals
or waterways. For these areas optimal solutions are
sought together with other water managers,
neighbouring municipalities and important authorities.
By applying the three-step strategy there is also
anticipation towards periods of droughts and limiting
the impacts of these events.

Resources needed

Staff capacity for project meetings,
information, evaluating draft concepts.

gathering

Timescale (start/end date)

It can take up to a year to have a definite rainwater plan.
The number of rainwater plans in the area.

Evidence of success (results
achieved)

Challenges encountered

The importance of the instrument is also highlighted by
the change in approach (no Flemish water-related
subsidies from 2024 for municipalities without rainwater
plan)
Ensuring participation from the stakeholders due to the
high demand (a number of rainwater plans are under
development, involving the same stakeholders)
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Potential for learning or
transfer

Importance of the three-step strategy in dealing with
more severe and frequent floods and droughts due to
climate change

Other further information

https://www.integraalwaterbeleid.be/nl/publicaties/m
ethodiek-voor-het-opmaken-van-een-hemelwaterplan

Keywords related to measure

rainwater, long term vision

Image
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Urban farming agriculture
General Information
Title of the measure

Urban agriculture in Salamanca city

Type of measure

Adaptation
OTHERS:
Agriculture
Country
Spain
Region
Castilla y León
City/Municipality Salamanca

Sectors:
Location of the measure :

Level of stakeholder involvement of the PentaHelix pillars:
Participation EDUSI TORMES + and others Neighborhood associations.
PUBLIC AUTHORITIES (local,
The Council increases green areas using river surroundings
regional, national and
for urban agriculture ends or recreation area.
international)
INDUSTRY (and businesses
Local industry was involved in the supply of seeds and
such as SMEs, farmers, trade
tools.
etc)
ACADEMIA (research and Viveros El Arca, colegio Juan Jaén,
educational institutes)
NGOs (associations, interest
Asociación Aviva, Jovenes agricultores
organisations, etc)
CITIZENS (house owners, car The measure was disseminated to the citizens. Citizens
owners, commuters etc). will be profit of the uses of the urban eco-vegetable patch
Investments €

2.273.806,38

Primary energy savings
MWh per year

100% renewable energy for the implement shed and night
lighting.
25 kWe installed in photovoltaic pergola.
Storage 123 kWh/day

Renewable energy
production MWh per year

22.5
Detailed description

Short summary of the measure

1000 urban agriculture areas against climate change.
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Detailed information on the
measure

The Salamanca Council carried out 617 urban agriculture
small areas in a new area of 100.000 m2 in the river
Tormes´ banks. The end is to foment ecological
agriculture and social support.
This measure relates to energy poverty support of the
Salamanca SECAP. Nd to improve citizens health.
The measure is co-funded by the ERDF with 682.347,39
€ and it is part of the Strategy of sustainable and
integrated development for Salamanca city.

Resources needed

2.049.615,38 €

Timescale (start/end date)

2.05.2021.
Results were publicly announced via the local media:

Evidence of success (results
achieved)

https://www.elnortedecastilla.es/salamanca/huertosurbanos-salamanca-20210808124558nt.html?ref=https%3A%2F%2Fwww.elnortedecastilla.es
%2Fsalamanca%2Fhuertos-urbanos-salamanca20210808124558-nt.html

Potential for learning or
transfer

The overall process is easily transferable to any urban
area

Keywords related to measure

Eco, agriculture, energy poverty, climate change

Image
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Concluding remarks
From the previous sections, the following remarks could be highlighted:
– In total, 137 measures were implemented during the project implementation. Most of
those measures are mitigation measures (in total 104 measures).
– Due to the specific nature of adaptation measures, most of the impacts of implemented
adaptation measures are not quantitatively assessed, as there is a lack of methodologies
available for quantification of effects of adaptation measures.
– Stakeholder participation in measure development and implementation has been
recognised as a key for the successful implementation of the measures.
– Within the set of mitigation measures, most of the implemented measures belong to the
building sector (45% of the mitigation measures). On the contrary, only 2% of the
implemented measures belong to the Industry sector.
– All the adaptation measures and around 90% of the mitigation measures have been
promoted and directly implemented by the municipalities. The participation of other
PentaHelix pillars highly depended on the type of measures. For instance, more pillars
were involved in the implementation of measures related to the building sector, and less
in measures related to public lighting.
– In approximately 40% of the measures all five pillars of the PentaHelix approach
participated.
– It has been recognised that the participation of more than one member within any of the
pillars of the PentaHelix approach, results in a better understanding of disadvantages and
advantages, barriers and regulations to be overcome, which leads to improved measure
implementation and future monitoring.
The results of the integration of SECAPs actions into other types of plans are summarised
below:
–

–
–

–

–

The PentaHelix Consortium brought to the attention of the municipalities and
counties/regions the topic of integration of SECAP actions into other plans. This was
done in all partner countries, namely: Belgium, Croatia, Latvia, Norway and Spain
One of the tasks of the PentaHelix taskforce working group is to ensure dialogue with
all relevant stakeholders, including public authorities on all levels
Implementation and integration of SECAP actions in other plans establish an internal
roadmap with municipal representatives from all areas: technical, economic and
executive and its monitoring.
The integration of SECAP actions into other plans has several advantages, such as
emerging horizontal and vertical coordination and increasing the implementation rate
of SECAP actions due to including SECAP actions into legally binding plans
Most of the SECAP actions are integrated into existing types of plans such as MobilityUrban-Spatial plans, building strategies, water management, which were already
existing or in some cases emerged as new initiatives. On the other hand, some SECAP
actions are used for the creation of more ambitious plans, such as the global climate
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–

–

plan or the creation of a specific climate fund as a basis for planning a budget to
support the implementation of the measures.
Most SECAPs have been integrated into the local or regional climate priorities and
their actions are in line to contribute to current or future European policies such as
the Covenant of Mayors City Adaptation and Mitigation Measures, Paris Agreement,
Green deal, etc.
On the Consortium level, 71 integrated plans, which include SECAP actions, are
developed or in the process of development.
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Annex 1 List of the mitigation measures implemented in Belgium

N.

Name of the
measure

1

Test caravan:
giving citizens and
businesses the
opportunity to
test more
sustainable
transport mode
for the daily
commute

Municipality

29 Municipalities
within WestFlanders Region

Primary
Investment energy
(€)
savings
(MWh/y)

-

958.8

Renewable
energy
production
(MWh/y)

-

CO2
The status
reduction of the
(t CO2)
measure

256

A yearly
renewed
action,
ongoing
since 2014
for
companies
and since
2017 for
citizens.

Degree of
support
provided
by the
project

85%

2

Intermunicipal
coordinator on
wind

West Flanders
region

6,350,000

18,244

12,411

2,300

Ongoing/in
progress

85%

3

Intermunicipal
energy coach for
the tertiary sector
(TERTS: Interreg
VlaanderenNederland)

Beernem,
Blankenberge,
Knokke-Heist,
Oostkamp, Jabbeke
(West Flanders
region)

140,000

140

-

28

Finalised

80%

Type of support provided by the project

The measure was proposed in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure.
The 'Testkarvaan' for citizens was
developed by the demand of the
municipalities developing a SECAP. The
'Testkarvaan' for citizens was tested in
some municipalities developing a SECAP.
The measure was proposed in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure.
The municipalities developing a SECAP
started the measure and asked the
Province to coordinate the measure on a
regional level. A participation approach to
realise the implementation of wind
turbines was developed.
The measure was proposed in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure.
The municipalities developing a SECAP
hired a intermunicipal energy coach. The
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N.

Name of the
measure

Municipality

4

Heat network in
the City of Veurne

5

Energy House:
energy and
renovation advice,
interest free
energy loan for
priority group

32 Municipalities
within WestFlanders Region

Regional Public
Bikesharing

Bornem, PuursSint-Amands,
Willebroek,
Kapelle-op-denBos,
Boortmeerbeek,
Sint-KatelijneWaver, Mechelen,
Bonheiden, Duffel,
Berlaar, Putte,

6

Veurne

Primary
Investment energy
(€)
savings
(MWh/y)

260,000

1,158,000

300,000

2700

369

3,961

Renewable
energy
production
(MWh/y)

-

-

-

CO2
The status
reduction of the
(t CO2)
measure

576

1,645

1,000

Ongoing/in
progress

A yearly
renewed
action,
ongoing
since 2015

Ongoing/in
progress

Degree of
support
provided
by the
project

75%

60%

70%

Type of support provided by the project

energy coach worked, next to the
municipalities, with a network of
enterprises/SMEs
and
employers
organisations to reach more SMEs.
The measure fits in to the ambitious
climate plan of the city and was proposes
in the SECAP. Due to PentaHelix, the
expansion of the heat network to other
parts of the city is also investigated. For
the expansion, participation from the
beginning of the process is one of the
main focus points.
The measure was proposed in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure.
The SECAP and PentaHelix approach
allowed to promote the measure more
and make it better known by the citizens.

The measure was integrated in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure.
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N.

Name of the
measure

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

Type of support provided by the project

70%

The measure was integrated in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure

65%

The measure was integrated in the SECAP
(pilots) or process of drafting the SECAP
(replicators). The implementation of the
PentaHelix approach empowered local
authorities to implement the measure

60%

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of the PentaHelix
approach empowered local authorities to
implement the measure.

Heist-op-den-Berg
(in Mechelen
region)
Public lighting asa-service in
Berlaar

Berlaar

8

Regional housing
and energy
information desks
‘STEKR’

Berlaar, Bonheiden,
Bornem, Duffel,
Lier, Puurs-SintAmands, Putte,
Sint-KatelijneWaver, Willebroek
(in Mechelen
region

9

Awareness raising
and advice on
renovation for
home owners

7

Total

6 Municipalities
Mechelen Region

2,089,000

18,000

501

4,790

-

2700

96

1500

162,000

7,200

-

1,600

10,477,000

38,864

15,111

9,201

Ongoing/in
progress

Finished

Finished
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Annex 2 List of the mitigation measures implemented in Croatia

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

N.

Name of the
measure

1

Energy renovation
of buildings of the
elementary
schools in the city
of Velika Gorica

City of Velika
Gorica

3,125,693

2,152

-

472

Finalised

80%

2

Installation of
thermostatic
valves

City of Zagreb

68,320

1,220

-

229

Finalised

75%

3

4

5

Thermal
renovation of
building
envelopes
Replacement,
improvement or
installation of new
lighting systems
and its
components in
buildings owned
by the City of
Zagreb
Modernization of
the boilers and /
or substitute

Municipality

City of Zagreb

4,199,215

2,008

-

336

Finalised

80%

Type of support provided by the project

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens

City of Zagreb

434,390

509

-

104

Finalised

70%

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure

City of Zagreb

2,628,439

4,857

3,000

297

Finalised

75%

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
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N.

Name of the
measure

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

energy source for
heating

6

Reactive energy
compensation

7

Systematic energy
management in
public buildings of
the City of
Karlovac using the
Energy
management
information
system

8

9

10

Implementation
of energy audits
and issuance of
energy certificates
Informing citizens
through the
Energy Info Office
of the City of
Karlovac
Installation of
thermostatic
valves

City of Zagreb

City of Karlovac

10,930

10,666

697

556

-

-

186

137

Finalised

Finalised

75%

80%

City of Karlovac

1,666

10

-

2

Finalised

75%

City of Karlovac

1,666

1

-

1

Finalised

95%

City of Zagreb

58,517

1,012

-

186

Finalised

80%

Type of support provided by the project

increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
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N.

11

12

13

Name of the
measure

Thermal
renovation of
building
envelopes
Replacement,
improvement or
installation of new
lighting systems
and its
components in
buildings owned
by the City of
Zagreb
Modernization of
the boilers and /
or substitute
energy source for
heating

Municipality

City of Zagreb

City of Zagreb

Primary
Investment energy
(€)
savings
(MWh/y)

396,061

9,003

281

29

Renewable
energy
production
(MWh/y)

-

-

CO2
The status
reduction of the
(t CO2)
measure

52

6

Finalised

Finalised

Degree of
support
provided
by the
project

90%

80%

City of Zagreb

1,143,161

2,057

-

456

Finalised

90%

14

Installation of
system for the use
of RES

City of Zagreb

172,729

142

114

39

Finalised

80%

15

Modernization of
public lighting
systems

City of Zagreb

1,225,960

1,707

-

349

Finalised

70%

Type of support provided by the project

increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
increased the outreach towards the
citizens
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
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N.

16

17

18

Name of the
measure

Refurbishment of
the public lighting
infrastructure of
the City of Zagreb
Project ZagEE Zagreb Energy
Efficient City
(Increasing the
energy efficiency
of public buildings
in the City of
Zagreb)
Increasing the
efficiency of
public buildings in
the City of Zagreb

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

City of Zagreb

2,116,000

1,246

-

411

Finalised

65%

City of Zagreb

1,533,204

716

-

152

Finalised

65%

Type of support provided by the project

empowered
local
authorities
to
implement the measure
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure

The measure was proposed in the SECAP
developed in the scope of the project
122

City of Zagreb

4,930,000

256

-

52

Finalised

70%

19

Promoting emobility in the
City of Zagreb

City of Zagreb

25,000

6

-

2

Finalised

75%

20

Pilot project Energy Smart
School

City of Karlovac

17,058

96

-

12

Finalised

70%

The measure was proposed in the SECAP
developed in the scope of the project
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure
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Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

N.

Name of the
measure

21

Refurbishment of
the public
buildings of the
City of Karlovac

City of Karlovac

3,700,808

2,434

-

603

Finalised

80%

22

Installation of a
PV power plant at
Elementary school

City of Velika
Gorica

39,250

97

60

14

Finalised

60%

25,847,744

21,947

3,174

4,098

Municipality

Total

Type of support provided by the project

The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure
The measure was proposed in the SECAP
developed in the scope of the project. The
implementation of PentaHelix approach
empowered
local
authorities
to
implement the measure
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Annex 3 List of the mitigation measures implemented in Latvia

N.

1

2

3

4

5

Name of the
measure

Kindergarten
Spriditis

Jelgava Secondary
school No.6,
school building,
restoration of
heating
automatization
Jelgava Secondary
school No.6,
swimming pool
building, energy
efficiency of
lighting
Jelgava Secondary
school No.4,
complex of
buildings, energy
efficiency of
lighting
Jelgava Secondary
school No.6,
school building,

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

City of Jelgava

1,285,728

200

-

53

Finalised

50%

City of Jelgava

5,000

40

-

11

Finalised

60%

City of Jelgava

3,800

9

-

1

Finalised

50%

City of Jelgava

4,400

11

-

1

Finalised

60%

City of Jelgava

8,000

12

-

1

Finalised

50%

Type of support provided by the project

This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure.
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure.
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure.
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure.
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
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N.

Name of the
measure

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

energy efficiency
of lighting

6

Jelgava Miezite
library

City of Jelgava

200,716

30

-

8

7

Public lighting,
change to LED,
1337 LED bulbs

City of Jelgava

1,005,000

600

-

65

8

Improvement of
energy efficiency
in multiresidential
building, Maras 5

City of Jelgava

680,050

186

-

112

Finalised

65%

9

Improvement of
energy efficiency
in multiresidential
building, Matera
street 22

City of Jelgava

561,439

139

-

36

Finalised

65%

10

Development of
environmentally
friendly public
transport

City of Jelgava

2,335,905

492

-

182

Finalised

70%

Finalised

Finalised

50%

70%

Type of support provided by the project

politicians to make decisions on
implementation of the measure.
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local

125

www.pentahelix.eu
@pentahelix_eu

N.

Name of the
measure

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

infrastructure in
Jelgava city

11

12

13

Kindergarten
Berzins

Development of
environmentally
friendly public
transport
infrastructure in
Jekabpils city
Public lighting as a
full service (ESCO
investment
model) in
Jekabpils city,
2050 old
luminaires
replacement to
new LED
luminaries
Total

Jekabpils City

1,448,522

195

-

53

Finalised

60%

Jekabpils City

1,100,000

290

-

110

Finalised

70%

Jekabpils City

298,669

1,132

-

456

8,937,230

3,336

-

1,089

Finalised

70%

Type of support provided by the project

politicians to make decisions on
implementation of the measure
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure
This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure

This type of measures was proposed in
the SECAP, which was elaborated in the
scope of the project. The implementation
of PentaHelix approach empowered local
politicians to make decisions on
implementation of the measure
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Annex 4 List of the mitigation measures implemented in Norway

N.

1

Name of the
measure

PV Soleie Vestby

Municipality

Viken

Investment
(€)

1,500,000

Primary
energy
savings
(MWh/y)

-

Renewable
energy
production
(MWh/y)

1,160

CO2
The status
reduction of the
(t CO2)
measure

NDA

Ongoing/in
progress

Degree of
support
provided
by the
project

90%

2

Hydro power
upgrader Brekke

Halden

2,500,000

-

1,500

NDA

Ongoing/in
progress

90%

3

PV Soleie project
portfolio

Viken

10,000,000

-

9,000

NDA

Ongoing/in
progress

90%

Type of support provided by the project

Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
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N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

4

Exchanging LNG
with electric

Fredrikstad

25,000,000

-

-

23,482

Decision ok

85%

5

Exchanging coal
with electric

Moss

45,000,000

-

-

32,000

Finished

85%

6

Hydro power
upgrade
Sarpefossen

Sarpsborg

4,400,000

-

7,500

NDA

Ongoing/in
progress

70%

7

Wind power plant
Odal

Viken

200,000,000

-

525,000

NDA

Ongoing/in
progress

90%

8

Wind power plant
Guleslettene

Viken

200,000,000

-

700,000

NDA

Finished

90%

Type of support provided by the project

Industry actor active participant in SECAP
process and workshops on industry and
energy. Target set in SECAP and annual
municipal climate budget
Industry actor active participant in SECAP
process and workshops on industry and
energy. Target set in SECAP and annual
municipal climate budget
Energy company publicly owned, and
decisions are based on targets set in local
and regional SECAPs developed by
municipality and region through the
PentaHelix project. Energy company
active participant in SECAP process and
part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
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N.

9

Name of the
measure

Gravdalen hydro
power plant

Municipality

Viken

Investment
(€)

35,000,000

Primary
energy
savings
(MWh/y)

-

Renewable
energy
production
(MWh/y)

48,500

CO2
The status
reduction of the
(t CO2)
measure

NDA

Decision ok

Degree of
support
provided
by the
project

90%

10

Tolga hydro
power plant

Viken

90,000,000

-

205,000

NDA

Finished

90%

11

Haramsfjellet
wind power

Viken

40,000,000

-

113,000

NDA

Ongoing/in
progress

90%

Type of support provided by the project

SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
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N.

12

Name of the
measure

Godfarfoss hydro
power

Municipality

Drammen

Investment
(€)

14,500,000

Primary
energy
savings
(MWh/y)

-

13

Hensfoss hydro
power upgrade

Drammen

1,150,000

-

14

Joint public
procurement
charging stations

Viken

2,000,000

15

Fossil free public
private car sharing

Halden, Indre
Østfold, Moss

350,000

Renewable
energy
production
(MWh/y)

40,000

CO2
The status
reduction of the
(t CO2)
measure

NDA

Decision ok

Degree of
support
provided
by the
project

90%

5,000

NDA

Decision ok

90%

4,320

-

2,525

Ongoing/in
progress

90%

-

-

251

Ongoing/in
progress

90%

Type of support provided by the project

Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
the board of directors for energy
company, and decisions to build are
based on SECAPs and targets within.
Energy companies active participants in
SECAP process and part of PentaHelix
taskforce
Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Target and financing established through
SECAP process and climate budgets.
Public procurement developed by
Østfold/Viken county council on behalf of
county and municipalities
Project developed and financed by pilot
municipality and replicated by replicator
municipalities with assistance from
Viken, project anchored through SECAPs
and climate budgets.
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N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

16

Osdalen hydro
power

Volda

6,500,000

-

16,800

NDA

Finished

90%

17

Wood buildings
Våler

Våler

2,250,000

-

-

NDA

Finished

90%

18

Fossil free truck

Drammen

30,000

170

-

NDA

Decision ok

70%

19

Heating and
cooling system

Drammen

7,600,000

41,960

-

NDA

Decision ok

70%

20

Ventilation
system

Sarpsborg

400,000

190

-

NDA

Decision ok

70%

21

Heating system

Fredrikstad

700,000

610

-

NDA

Decision ok

70%

Type of support provided by the project

Energy company publicly owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
process and part of PentaHelix taskforce
Project developed and financed by
replicator municipality with assistance
from Viken, project anchored through
SECAP process.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
private actors in the Viken region are
investing in fossil free machinery.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
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N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

22

Heating system

Drammen

300,000

140

-

NDA

Decision ok

70%

23

Building project

Fredrikstad

700,000

270

-

NDA

Decision ok

70%

24

Heating system

Drammen

10,000

60

-

NDA

Decision ok

70%

25

Using waste heat

Halden

100,000

390

-

NDA

Decision ok

70%

26

Fossil free truck

Råde

100,000

1,020

-

NDA

Decision ok

70%

27

Fossil free
machines

Fredrikstad

100,000

110

-

NDA

Decision ok

70%

28

Fossil free
machines

Fredrikstad

300,000

140

-

NDA

Decision ok

70%

Type of support provided by the project

Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
private actors in the Viken region are
investing in fossil free machinery.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
private actors in the Viken region are
investing in fossil free machinery.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
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N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

29

Fossil free
machines

Indre Østfold

300,000

380

-

NDA

Decision ok

70%

30

Heating system

Moss

100,000

360

-

NDA

Decision ok

70%

31

Heating system

Indre Østfold

10,000

210

-

NDA

Decision ok

70%

32

Heating system

Drammen

100,000

570

-

NDA

Decision ok

70%

33

Heating system

Hvaler

100,000

640

-

NDA

Decision ok

70%

34

District heating
and cooling

Fredrikstad

9,700,000

23,300

-

NDA

Decision ok

90%

Type of support provided by the project

private actors in the Viken region are
investing in fossil free machinery.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
private actors in the Viken region are
investing in fossil free machinery.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Energy company publically owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy

133

www.pentahelix.eu
@pentahelix_eu

N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

35

Heat reuse

Fredrikstad

900,000

2,340

-

NDA

Decision ok

70%

36

Heating systems

Sarpsborg

10,000

10

-

NDA

Decision ok

70%

37

Heating system

Indre Østfold

1,700,000

60

-

NDA

Decision ok

70%

38

Electric ferry

Hvaler

1,000,000

1,470

-

NDA

Decision ok

90%

39

Fossil free
machines

Fredrikstad

200,000

230

-

NDA

Decision ok

80%

40

Heating system

Råde

100,000

260

-

NDA

Decision ok

70%

41

Biobased heating
system Airport

Rakkestad

300,000

-

1,270

NDA

Decision ok

70%

Type of support provided by the project

companies active participants in SECAP
prosess and part of PentaHelix taskforce
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Part of public transport operated by
Viken County Council, decision to
electrify based on SECAP target.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
private actors in the Viken region are
investing in fossil free machinery.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
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N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

42

Heat pump

Halden

10,000

20

-

NDA

Decision ok

70%

43

Central heating
system

Ås

10,000

110

-

NDA

Decision ok

70%

44

Fossil free
machines

Halden

200,000

300

-

NDA

Decision ok

80%

45

Carbon capture
from municipal
waste

Rakkestad

1,730,000

-

-

10,000

Decision ok

90%

46

LBG fuelling
station

Halden

2,800,000

-

-

500

Finished

90%

47

Waste heat
energy efficiency

Viken

700,000

16,000

-

20,973

Decision ok

90%

Type of support provided by the project

Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Due to demands in public procurements,
developed by PentaHelix municipalities
and Viken through the SECAP process,
private actors in the Viken region are
investing in fossil free machinery.
Project develped by energy company
publically owned by municipalities and
regions developing SECAPs through the
PentaHelix project. Politicians from these
municipalities in board of directors for
energy company, and decisions to build
are based on SECAPs and targets within.
Energy companies active participants in
SECAP prosess and part of PentaHelix
taskforce
Business case based on municipal waste
trucks in pilot municipality. Decision to
change from diesel to biogas based on
targets in SECAP.
Energy company publically owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
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Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
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by the
project

48

Energy
management

Viken

100,000

1,000

-

64

Decision ok

60%

49

Energy
management

Viken

100,000

350

-

101

Decision ok

60%

50

Energy
management

Viken

100,000

150

-

35

Decision ok

60%

51

District heating

Viken

2,800,000

-

5,000

NDA

Decision ok

90%

52

District heating

Viken

200,000

-

500

NDA

Decision ok

90%

Type of support provided by the project

Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
prosess and part of PentaHelix taskforce
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Energy company publically owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
prosess and part of PentaHelix taskforce
Energy company publically owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
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N.

Name of the
measure

Municipality

Investment
(€)

Primary
energy
savings
(MWh/y)

Renewable
energy
production
(MWh/y)

CO2
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reduction of the
(t CO2)
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Degree of
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provided
by the
project

53

Hydrogen fuelling
station

Viken

2,600,000

-

-

400

Decision ok

90%

54

District cooling

Viken

600,000

-

150

NDA

Decision ok

90%

55

Energy efficiency

Viken

200,000

60

-

NDA

Decision ok

60%

56

Energy efficiency

Viken

200,000

560

-

148

Decision ok

60%

57

Heat pump earth

Viken

10,000

70

-

35

Decision ok

60%

Type of support provided by the project

Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
prosess and part of PentaHelix taskforce
Investment decision based on business
case developed in cooperation with pilot
region and targets set in SECAP.
Energy company publically owned by
municipalities and regions developing
SECAPs through the PentaHelix project.
Politicians from these municipalities in
board of directors for energy company,
and decisions to build are based on
SECAPs and targets within. Energy
companies active participants in SECAP
prosess and part of PentaHelix taskforce
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
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N.

Name of the
measure

58

Heat pump earth

59

Agriculture
biofuelled heat

Total
NDA-no data available

Municipality

Viken

Viken

Investment
(€)

10,000

Primary
energy
savings
(MWh/y)

70

Renewable
energy
production
(MWh/y)

-

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

NDA

Decision ok

60%

National
cofinancing
decided

70%

1,500,000

-

3,570

NDA

718,880,000

97,900*

1,679,380

90,514

Type of support provided by the project

Measure developed and implemented by
private actors actively engaged in
PentaHelix SECAP process, and based in
target set in SECAP.
Farmer's investments based on series of
workshops and training sessions
implemented developed due to targets
set in pilot SECAPs.

*Due to high renewable energy production, it is to expect that primary energy savings are multiple higher than indicated. However, as there are no primary energy factors
available for Norway (because Norway does not use the primary energy factors and this methodology), the Consortium members could not calculate the primary energy
savings that are the result of 1 679 GWh/year (total) renewable energy production. As there are no primary energy factors for Norway, primary energy savings were considered
as zero for all measures that resulted with renewable energy production.
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Annex 5 List of the mitigation measures implemented in Spain

N.

1

2

3

4

Name of the measure

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Refurbishment of the
public lighting
infrastructure

El Barco de
Avila

Avila eMobility Plan

Municipalities
of El Barraco,
Arenas de
San Pedro,
Navas del
Marqués and
Hoyocasero

20,000

Diversification of fuel,
optimal maintenance of
equipment and
infrastructures with
services and energy
management.
Centralized heating and
domestic hot water with
solar support in a public
building “VICTORIA
ADRADOS”.

City of
Salamanca

193,000

Metrominute

City of Leon

Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

150,000

6,000

Finalised

5

80

786

1

83

-

24

140

Finalised

Ongoing/in
progress

Finalised

Degree of
support
provided
by the
project

75%

80%

Type of support provided by the
project
Measure proposed in its SECAP and
supported by the Avila PentaHelix
taskforce. Implementation has been
supported in the frame of the project by
provincial and local authorities .

Measures proposed in their SECAP and
supported by the Avila PentaHelix
taskforce. Implementation has been
supported provincial energy agency of
Avila.

90%

75%

Measures proposed in their SECAP from
Salamanca taskforce group at the
beginning and supported by the local
authority
agreement with some taskforce
members to integrate mobility plan and
SECAP
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Renewable
energy
production
(MWh/y)

CO2
The status
reduction of the
(t CO2)
measure

Degree of
support
provided
by the
project

N.

Name of the measure

5

Pedestrian center street

City of Leon

480,278

20

-

5065

Finalised

75%

6

Leon 30

City of Leon

662,431

-

-

-

Ongoing/in
progress

90%

7

Implementation of Cycles
streets and cycle lanes

City of Burgos

266,150

103

-

15

Ongoing/in
progress

80%

8

Pedestrianization of
streets

City of Burgos

40,000

45

-

1

Ongoing/in
progress

80%

9

Persuasive parking in a
road traffic zone.

City of Burgos

3,000

-

-

-

Finished

80%

10

Sustainable mobility
ordinance of the
Municipality City.

City of Burgos

NDA

NDA

-

NDA

Finalised

80%

11

Zonal control in
restricted traffic areas.

City of Burgos

NDA

NDA

-

NDA

Finalised

80%

City of Burgos

NDA

NDA

-

NDA

Finalised

80%

City of Burgos

NDA

NDA

-

NDA

Ongoing/in
progress

75%

1,820,859

1,039

83

5,246

Maximum speed
12 limitation (30 km / h) on
all one-way lane roads.
Improvement of bus
stops to optimize the
13
accessibility of public
TRANSPORT.
Total
NDA- no data available

Municipality

Primary
Investment energy
(€)
savings
(MWh/y)

Type of support provided by the
project
agreement with some taskforce
members to integrate mobility plan and
SECAP
agreement with some taskforce
members to integrate mobility plan and
SECAP
agreement in taskforce meeting for its
SECAP to integrate transport and
mobility measures into the SECAP
agreement in taskforce meeting for its
SECAP to integrate transport and
mobility measures into the SECAP
agreement in taskforce meeting for its
SECAP to integrate transport and
mobility measures into the SECAP
agreement in taskforce meeting for its
SECAP to be in line with the ordinance
agreement in taskforce meeting for its
SECAP to integrate transport and
mobility measures into the SECAP
agreement in taskforce meeting for its
SECAP to integrate transport and
mobility measures into the SECAP
agreement in taskforce meeting for its
SECAP to integrate transport and
mobility measures into the SECAP
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