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1 Executive Summary

In 2016, the Regional Council of North Karelia decided to join the CLEAN project to gain knowl-
edge about how low-carbon and energy efficiency solutions used in other parts of Europe 
could help North Karelia reach the EU, national and regional targets. One of the main objec-
tives in the Regional Strategic Programme of North Karelia is becoming a fossil oil free re-
gion, and the national Sustainable Growth and Jobs 2014–2020 Structural Funds Programme 
aims to increase the use of renewable energy sources and energy efficiency in Finland. The 
Regional Council believes that the CLEAN project actions will improve these two policy instru-
ments by improving governance and supporting new projects.

The present Action Plan aims to increase energy efficiency, the use of renewable energy sourc-
es and regional coordination of energy and climate issues in North Karelia. Inspiration was 
drawn from the presented good practices and discussions with the CLEAN project partners, 
especially from the energy management system in Velenje school centre in Slovenia and the 
Sustainable Energy Action Plan presented by the Italian project partner.

This Action Plan presents two action points: 1) a procurement process for a new education 
centre in Tohmajärvi, with an emphasis on energy efficiency, and 2) a plan to join the nation-
al Carbon Neutral Municipalities (Hinku) Network to coordinate energy and climate issues 
on a regional level.

These actions will produce quantifiable results by the end of Phase 2, as they cut emissions, 
increase the use of renewable energy sources and improve energy efficiency in the public 
sector. Additionally, they provide useful examples for other players in the region to follow, 
improve the regional coordination of energy and climate issues, and they demonstrate why 
more funding from the European Structural Funds should be targeted at increasing the use 
of renewable energy sources and energy efficiency in North Karelia. 
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CLEAN or “Technologies and open innova-
tion for low-carbon regions” project aims to 
increase energy efficiency in housing and pub-
lic infrastructure through technology, open in-
novation and improved low-carbon policy in-
struments. The project partners are managing 
authorities, regional or city authorities and en-
ergy centres from nine countries all over Eu-
rope, and they represent different climates, 
urban and rural areas, and different levels of 
development.

The CLEAN project has a total budget of 
1 598 948 euros, and it lasts from 1 January 
2017 to 31 December 2021. During the first 
phase in 2017–2019, the project partners have 
identified good practices in their own regions, 
shared knowledge with each other, discussed 

energy efficiency and low-carbon solutions 
with local stakeholders, and as a result, cre-
ated Regional Action Plans that will help im-
plement the ideas into practice. These actions 
and their effects will be monitored by each 
partner during the second phase of the CLEAN 
project in 2020–2021.

The present Action Plan has been created by 
the Regional Council of North Karelia in col-
laboration with the local stakeholder group, 
which consists of the municipality of Tohma-
järvi, the cities of Nurmes and Joensuu, the 
joint municipal authority for social and health 
services Siun sote, Karelia University of Ap-
plied Sciences and the Finnish Environment 
Institute SYKE (short for Suomen ympäristö- 
keskus).

Project acronym: CLEAN

Partner organisation: Regional  
Council of North Karelia (RCNK)

Region: North Karelia

Country: Finland

NUTS2 region: East and North Finland

Contact person: Ms. Aino Heikura

Email: aino.heikura@pohjois-karjala.fi

Phone number: +358 50 435 9921

2 General Information
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2
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1  ERNACT (Ireland)

2  Association for Local Authorities in  
Västernorrland (Sweden)

3  Fomento de San Sebastián (Spain)

4  Iasi Municipality (Romania)

5  Cooperative Les 7 Vents (France)

6  Naples Agency for Energy and  
Environment (Italy)

7  Region of Crete (Greece)

8  Regional Council of North Karelia  
(Finland)

9  Development Agency of Savinjska  
Region (Slovenia)
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3 Policy context

 The Action Plan aims to impact:
	 ☒ Investment for Growth and Jobs programme

	 ☐ European Territorial Cooperation programme

	 ☒ Other regional development policy instrument

Names of the policy instruments addressed:
 
Sustainable Growth and Jobs 2014–2020 – Structural Funds Programme of Finland1

The Structural Funds Programme of Finland receives 1,3 billion euros of EU funding for the 
programme period 2014–‍2020, and with national co-funding (50 per cent), there is approxi-
mately 2,6 billion euros available in public funding. As much as 15 per cent of the programme 
funding is allocated to the Thematic Objective 4, “Low-carbon economy”. The target groups 
are small and medium-sized enterprises, research and educational organisations, and mu-
nicipalities.

The goal of the programme is to enhance the competitiveness of small and medium-sized 
enterprises by promoting, for example, the adoption of environmentally friendly, energy-ef-
ficient technologies and innovations, as well as the practice of a low-carbon, resource-intelli-
gent and sustainable environmental business. The programme also promotes the use of new 
energy- and material-efficient products, services and production methods, renewable forms 
of energy, and research, development and innovation activities.

The first action and other impacts of CLEAN described in the present Action Plan improve this 
policy by supporting new projects that 1) provide energy advisory services for municipalities, 
businesses and households, 2) use sensor technology to monitor energy consumption, and 
3) use smart metering to gather evidence-based energy efficiency data.

Regional Strategic Programme of North Karelia POKAT 20212

The Regional Strategic Programme known as POKAT (short for Pohjois-Karjalan maakuntaohjel-
ma), drawn up for a four-year period, is a statutory regional development programme that 
must be taken into consideration by the authorities in their decision-making. It states the re-
gional development objectives, which are based on the characteristics and opportunities spe-
cific to the region in question. The Regional Strategic Programme steers the use of EU funds 
and other resources allocated to the region, and the annual level of funding is estimated to 
be approximately 170 million euros.

The current Regional Strategic Programme POKAT 2021 has three vision foci: 1) smart spe-
cialisation, 2) an oil-free region and 3) life-long participation. North Karelia seeks to be at 
the forefront of sustainable and resource-smart production, the use of renewable energy, 
and independence from fossil fuels. The Regional Strategic Programme will be updated in  
2020–2021, and partly as a result of the CLEAN project, the next programme period is expect-
ed to put an even greater emphasis on climate and energy issues.

More detailed information on how the regional strategy can be implemented is provided in 
the POKAT Regional Action Plan and in individual sectoral strategies and action plans. These 
action plans can be improved by including more concrete and innovative examples of projects 
that could receive regional development funds. Prompted by the CLEAN project, more exam-

1 https://tem.fi/en/sustainable-growth-and-employment-2014-2020
2 https://www.pohjois-karjala.fi/en/web/english/strategies-and-reports

https://tem.fi/en/sustainable-growth-and-employment-2014-2020
https://www.pohjois-karjala.fi/en/web/english/strategies-and-reports
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ples of energy efficiency and low-carbon actions have been added to the POKAT Regional Ac-
tion Plan for 2019–2020 – for example, developing and using smart systems and clean tech 
solutions to improve energy efficiency in housing, as well as developing small-scale heating 
entrepreneurial activities that use renewable energy sources. These additions steer regional 
development funding toward such projects in the future.

An annual publication called POKAT Success Stories gathers and highlights different types of 
examples on how the regional strategy is implemented in North Karelia. During the second 
phase of the CLEAN project, actions described in the present action plan may be included in 
these Success Stories.

The Climate and Energy Programme of North Karelia 20303

One of the sub-strategies of the Regional Strategic Programme is the Climate and Energy Pro-
gramme of North Karelia, which presents a plan of action for the region on climate change 
mitigation and adaptation. The Regional Council of North Karelia acted as the programme 
coordinator for the current Climate and Energy Programme 2020, which was created in  
2010–2011 in cooperation with several actors in the region – including the Forest and Bioec-
onomy Cluster Group of North Karelia, which is a quadruple helix based group, consisting of 
educational, research and development organisations as well as businesses.

Participation in the CLEAN project helps North Karelia formulate the next regional Climate 
and Energy Programme for the period of 2021–2030, by promoting low-carbon and energy 
efficiency themes, providing relevant background research and highlighting examples of en-
ergy efficiency projects. More specifically, the second action in the present Action Plan re-
quires a regional coordination group to lead these issues in the region and create a region-
al emission mitigation plan, which is expected to directly help prepare the new Climate and 
Energy Programme.

The Regional Plan of North Karelia

The Regional Plan is a document describing the long-term plan and strategic outline for 
North Karelia, and it forms the basis for other regional strategy work, including POKAT and 
its sub-strategies. The Regional Plan is drawn up for a ten-year period and will be updated 
again in 2020. Although the current Regional Plan includes the target of becoming a fossil oil 
free region, more emphasis must be put on climate and energy issues during the next dec-
ade. The CLEAN project is expected to provide content to the Regional Plan on these themes, 
and the realised improvements will be reported at the end of the second phase of CLEAN.

3 https://www.pohjois-karjala.fi/en/web/english/strategies-and-reports

https://www.pohjois-karjala.fi/en/web/english/strategies-and-reports
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4.1 Background

In 2017, the Municipal Council of Tohmajärvi 
decided to build a new education centre to re-
place some of its school buildings, which were 
in a poor condition and had indoor air qual-
ity issues. The new centre would gather sev-
eral operations under one roof: a preschool, 
a comprehensive school, a general upper sec-
ondary school, a library, a conservatoire and 
an adult education centre.

Tohmajärvi is a member of the national Car-
bon Neutral Municipalities Network and com-
mitted to reducing emissions4, which means 
that energy efficiency is an important factor in 
all public procurement in Tohmajärvi. Certain 
environmental requirements for the procure-
ment were also set by the green leasing from 
Municipality Finance5. Therefore, preliminary 
information on energy efficiency solutions was 
gathered from different environment-friendly 
schools, for example Nepenmäki comprehen-
sive school in Joensuu, which uses advanced 
sensor technology and automation. Energy-ef-
ficient schools and energy efficiency in gener-
al were also discussed extensively within the 
CLEAN stakeholder group, which includes a 
representative of Tohmajärvi.

One example discussed was Velenje school 
centre in Slovenia, which was presented as 
a good practice by the CLEAN project part-
ner Development Agency of Savinjska Region 
(RASR). The school centre has an ICT based en-
ergy management system (EMS), which pro-
vides energy managers with detailed informa-
tion on energy consumption – for instance, 
in each classroom. The data from the energy 
management system is publicly available on 
the Internet, and it is used in education and 
training in Velenje. The system and several 
energy efficiency actions have reduced ener-
gy consumption considerably, and RASR rec-
ommends having a model of energy manage-
ment and combining different approaches to 
energy efficiency for the best results.

4 http://www.hiilineutraalisuomi.fi/en-US/Hinku/Hin-
ku_municipalities
5 https://www.munifin.fi/green-bond

4.2 Action description

Tohmajärvi Municipal Council decided to pro-
cure the new education centre by using a com-
petitive dialogue procedure, where selected 
representatives of the municipality negotiat-
ed with four contractors about designing and 
constructing the new education centre, before 
the final tenders were submitted. This meth-
od allowed the representatives of Tohmajärvi 
to discuss energy efficiency in depth with the 
contractors and together find a way to reach 
their ambitious environmental targets. Ideas 
from the CLEAN stakeholder group meetings 
carried into the procurement negotiations – 
for example, how to define energy efficiency, 
how to use a points system to emphasise en-
vironment-friendliness in the procurement 
process, and what the minimum requirement 
for the energy performance level should be.

The contractors were instructed to aim for 
an energy performance class of A or B (on a 
scale of A–G), which is based on the calculat-
ed energy performance reference value, aka 
E value, that counts in the standardised use 
of the building and the energy carriers used. 
The winning tender by Lujatalo Oy calculates 
the estimated E value at 66 kWhE/m

2a, which 
is significantly better than the minimum re-
quirement for class A schools and kindergar-
tens, 90 kWhE/m

2a.

Karelia University of Applied Sciences has cal-
culated the carbon footprint for the whole 
life cycle of the building to be approximately 
11 690 tonnes CO2-eq, or 39 kg CO2-eq/m2 per 
year. The majority, 89 per cent, will be caused 
by energy consumption during day-to-day op-
eration of the centre.

An energy management system along with 
other automation will be installed, and the 
mechanical ventilation will include heat recov-
ery and a variable air volume system to save 
energy. The building will use district heating, 
which is produced nearly 50 per cent from re-
newable sources, and photovoltaic panels on 

4 Action 1:  
 Tohmajärvi Education Centre –  
 energy efficiency in procurement process

http://www.hiilineutraalisuomi.fi/en-US/Hinku/Hinku_municipalities
http://www.hiilineutraalisuomi.fi/en-US/Hinku/Hinku_municipalities
https://www.munifin.fi/green-bond
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the roof will provide solar energy on a small 
scale. The contractor Lujatalo will create an 
environmental management plan, which in-
cludes detailed information on how automa-
tion and the energy management system will 
be used to ensure energy efficiency.

The energy management system data on ener-
gy consumption and solar energy production 
will be displayed on a screen in the education 
centre and, with the help of this technology, 
teachers can provide real-life learning experi-
ences for pupils and students. Inspired by the 
example of Velenje school centre in Slovenia, 
the data may become available also on the In-
ternet, which could help spread information 
on energy efficiency and solar energy solu-
tions in the North Karelia region and beyond.

4.3 Players involved

Tohmajärvi Municipal Council appointed the 
representatives, who negotiated with the con-
tractors.

The CLEAN stakeholder group (members list-
ed in General Information), among others, 
provided ideas for the negotiations.

Lujatalo Oy and its subcontractors designed 
and will construct the education centre under 
a turn-key contract.

4.4 Timeframe

10/2017: Tohmajärvi Municipal Council deci-
sion to build a new education centre

06/2018–03/2019: Competitive dialogue pro-
cess and final tenders

04/2019–10/2020: Construction phase

01/2021: Schoolwork starts, and data on en-
ergy consumption and solar energy produc-
tion is gathered

4.5 Costs / Budget

The design and construction of the educa-
tion centre under a turn-key contract costs 
approximately 11,8 million euros, including 
the required automation and energy man-
agement system. Another 600 000 euros is 
reserved for change orders, furnishing and 
equipment - for example, the screen display-
ing the energy management system data.

A compensation of 80 000 euros was divided 
among the other contractors who participat-
ed in the competitive dialogue procedure and 
submitted an acceptable tender.

4.6 Funding sources

Green leasing from Municipality Finance.

4.7 Impact expected

This action may be included in the new Cli-
mate and Energy Programme as a good exam-
ple of emphasising energy efficiency in public 
procurement, which in turn can prompt other 
similar projects in the future. It also promotes 
the use of sensors and ICT monitoring, which 
is a common theme in the Sustainable Growth 
and Jobs Programme and the Regional Stra-
tegic Programme.

The competitive dialogue procedure allowed 
Tohmajärvi municipality to include various en-
ergy efficiency solutions in the new education 
centre, and those, in turn, will help Tohmajärvi 
reach its low-carbon goals. This procurement 
method can be adopted by other players in 
North Karelia, which could benefit other mu-
nicipalities and the whole region by increas-
ing energy efficiency and reducing heating-re-
lated emissions.

The new education centre will be a modern 
school that provides its students with hands-
on learning experiences on energy efficien-
cy and renewable energy. The energy man-
agement data and energy efficiency solutions 
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can also be used as good examples for train-
ing people from other organisations, for ex-
ample, universities.

If the number of pupils and students in 
Tohmajärvi falls in the future and space is 
freed up for other operations, the education 
centre can be modified to include a kinder-
garten or a retirement home, among others. 
This saves Tohmajärvi municipality from fre-
quent renovations to old, energy-inefficient 
buildings with indoor air quality issues.

4.8 Action Monitoring

Schoolwork is expected to start in the new 
Tohmajärvi education centre in January 2021, 
which means that, by the end of the second 
phase of the CLEAN project, the education 
centre will have been operational for almost a 
year and the energy management system has 
gathered data for several months. It should be 
noted, however, that the energy consumption 

is expected to reach the optimal level only af-
ter 1–‍2 years of use, through constant mon-
itoring and adjusting. Therefore, the initial 
data in 2021 will not represent the final en-
ergy consumption levels.

To monitor the action, the energy manage-
ment data will be compared with the prelim-
inary estimates, and the solar panel produc-
tion will be presented as a percentage of total 
electricity consumption at the end of the sec-
ond phase of CLEAN. The data will be received 
directly from Tohmajärvi municipality. Also, a 
questionnaire will be sent to the teachers to 
see if the energy management data and other 
technology has been used in education.

Additionally, the Regional Council will monitor 
new ICT-based energy efficiency projects and 
and, in particular, similar projects that may be 
inspired by the example of Tohmajärvi educa-
tion centre, its energy efficiency solutions or 
energy management system. These new pro-
jects will be reported at the end of the second 
phase of the CLEAN project.

“The CLEAN project has given us an opportunity to learn from our peers and to receive new ideas on 
how	to	increase	energy	efficiency,	which	helps	Tohmajärvi	continue	working	on	these	important	issues.”

Jorma Berg, Technical Director, Municipality of Tohmajärvi
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5.1 Background

A project called “Fossil Oil Free North Kare-
lia”, funded by the European Regional Devel-
opment Fund,  ran in 2011–2018, resulting in 
a roadmap that defines the steps needed to 
abandon fossil oil fuels altogether by 2030 
and to reach 100 per cent renewable ener-
gy use by 2040.6 After the project ended in 
2018, members of the project network ex-
pressed their interest in continuing the im-
portant work with energy and climate issues 
in the region. Currently, there is a need for 
a new specialist forum that would consist of 
energy and climate professionals and repre-
sentatives of the North Karelian municipalities 
and which would create a regularly updated 
plan for reducing emissions in the region. The 
group would also work as a steering group for 
the Climate and Energy Programme and the 
Regional Strategy Programme.

CLEAN project partner Naples Agency for En-
ergy and Environment (ANEA), from Campa-
nia region in Italy, presented a Sustainable 
Energy Action Plan (SEAP) as a good practice 
that encourages public and private engage-
ment and funding to reach common goals. 
SEAP is a document detailing all greenhouse 
gas emissions from energy consumption in 
an area, and a comprehensive set of actions 
to reduce them. A forum of stakeholders on 
a local, regional and national level, from pub-
lic and private sector, should be included in 
the drafting stage, to make sure that the tar-
gets set in SEAP are realistic and attainable.

Finland has a similar concept called The Car-
bon Neutral Municipalities Network or Hinku 
Network (short for Kohti hiilineutraalia kun-
taa), which is coordinated by the Finnish En-
vironment Institute SYKE. The Hinku Network 
consists of municipalities, businesses, citizens 
and experts, who voluntarily work together to 
reduce greenhouse gas emissions by 80 per 
cent from the 2007 level by 20307, which is 
more ambitious than the national or EU tar-
gets.

6 https://www.pohjois-karjala.fi/web/hinku/in-english
7 http://www.hiilineutraalisuomi.fi/en-US/Hinku

During the past decade, the Regional Council 
has actively encouraged North Karelian mu-
nicipalities to join the Hinku Network, and the 
“Fossil Oil Free North Karelia” project gave 
much needed practical support to munici-
palities that wished to join. Nine out of thir-
teen municipalities in North Karelia are now 
members of the Hinku Network, amounting 
to 82 per cent of the inhabitants in the region.

In 2019, the Hinku Network decided to allow 
whole regions to join the network, which now 
makes it possible for North Karelia to seek 
Hinku status as a region. Pirkanmaa and 
South Karelia were the first regions to join 
the Hinku Network in autumn 2019.

5.2 Action description

The Regional Government of North Karelia 
decided in October 2019 that North Karelia 
will apply for a membership in the Hinku Net-
work as a region. A membership in the Hinku 
Network will give North Karelia useful tools to 
reduce emissions, such as contact with oth-
er players in the field, information and sup-
port, and access to research and development 
projects. A membership also signals a serious 
commitment to climate issues.

The Sustainable Energy Action Plan, present-
ed by the project partner ANEA, requires inter-
sectoral collaboration, an emission inventory 
and a set of actions to reduce the emissions – 
very much like the Hinku Network.

To join the Hinku Network, a municipality 
must:

• commit to an 80 per cent net reduction of 
greenhouse gas emissions from the 2007 
level by 2030 and take this commitment 
into account in all major decisions

• join the national Energy Efficiency Agree-
ment for Municipal Sector

5  Action 2:  
 North Karelia –  
 towards carbon neutral region

https://www.pohjois-karjala.fi/web/hinku/in-english
http://www.hiilineutraalisuomi.fi/en-US/Hinku
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• appoint a contact person to communicate 
with the Hinku Network coordinator Finn-
ish Environment Institute SYKE

• appoint a Hinku working group from dif-
ferent administrative sectors

• create an annual plan of emission reduc-
ing investments, which are approved in 
the next year’s municipal budget

• create an annual mitigation plan, which 
details the actions and investments that 
reduce emissions each year, and how citi-
zens and local businesses will be engaged

• report annually the most significant emis-
sion reducing activities and energy sav-
ings, which are then published on the En-
ergialoikka website8

• inform the staff and municipal council of 
the project highlights every year

• inform the residents, companies and en-
trepreneurs of climate change mitigation

A region, on the other hand, can join the net-
work only if at least 80 per cent of its inhab-
itants live in Hinku municipalities, the region-
al council makes the same commitment as 
the municipal councils, and a regional coop-
eration group is formed to create an annu-
ally updated mitigation plan. The plan must 
contain actions that improve energy efficiency 
in buildings, energy saving, energy solutions 
in transportation, land use, waste manage-
ment, energy use in agriculture and energy 
production. The regional plan can include ac-
tions from the municipalities’ mitigation plans.

As a part of the CLEAN project, a calculation 
of emissions in North Karelia in 2017 was con-
ducted by an external consultant, to bring 
the earlier statistics of 2007–2016 more up 
to date. Based on the emission inventory, the 
consultant proposed concrete and realistic 
actions to reduce greenhouse gas emissions 
in the region, see Annex 1 – Greenhouse gas 
emission reduction potential. Additionally, the 
energy efficiency of municipality-owned build-
ings in North Karelia was investigated, and the 
findings with potential improvements can be 
found in Annex 2 – Energy consumption of 
buildings owned by municipalities. These sta-
tistics and proposed actions have been pre-
sented in several events, for example in the 
Sustainable Growth Forum 2019.

8 https://www.energialoikka.fi/en/

One of the consultant’s suggestions was re-
placing fossil oils with geothermal heating in 
several municipality-owned buildings. There-
fore, another research was conducted in No-
vember–December 2019 to gain information 
on the geoenergy potential of North Karelia 
and the municipalities’ possibilities to use ge-
othermal heating in their buildings. The sum-
mary of the research can be found in Annex 
3 – Geoenergy potential of North Karelia. The 
combined information of these studies helps 
the regional Hinku coordination group draft 
the emission mitigation plan and it also pro-
vides background information for the upcom-
ing Climate and Energy Programme of North 
Karelia.

CLEAN project partner ANEA notes that barri-
ers between administrative offices and com-
munication issues can make it difficult to mon-
itor the SEAP results. The Regional Council 
of North Karelia is a public regional authori-
ty that already cooperates with different ad-
ministrative sectors, organisations, business-
es and inhabitants – which should, in theory, 
reduce those barriers. However, ensuring 
clear communication between different par-
ties is a valuable piece of advice.

5.3 Players involved

The Regional Government of North Karelia 
made the official decision to apply for a mem-
bership in the Hinku Network and to pursue 
the status of a Hinku Region.

The Regional Council of North Karelia hires a 
climate expert to coordinate the regional Hin-
ku emission mitigation work and the regional 
Climate and Energy Programme.

The Regional Administrative Board appoints 
members to the new coordination group, 
which consists of energy and climate special-
ists, representatives of the North Karelian mu-
nicipalities and central organisations. The co-
ordination group creates the mitigation plan 
and updates it annually.

The existing Hinku municipalities in North Ka-
relia make sure that the regional targets are 
implemented on a municipal level and, if nec-
essary, are committed to increasing their ef-
forts to reach the regional target on behalf of 
other municipalities.

https://www.energialoikka.fi/en/
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5.4 Timeframe

10/2019: The Regional Government decision 
to apply to Hinku Network

12/2019: A climate expert hired by the Region-
al Council

Spring 2020: A regional coordination group 
appointed and creation of the mitigation plan

2020: North Karelia gains membership and 
the status of a Carbon Neutral region

2021: The end of CLEAN project, emission lev-
els expected to be reduced by 49 per cent

2020–2030: Emissions monitored by the Finn-
ish Environment Institute, the regional mitiga-
tion plan updated accordingly, and emissions 
reduced eventually by 80 per cent

5.5 Costs / Budget

Staff costs of the climate expert, and costs 
from meetings and events with the regional 
coordination group.

5.6 Funding sources

Action funded by the Regional Council of 
North Karelia, Hinku municipalities and the 
stakeholder organisations involved in the co-
ordination group.

5.7 Impact expected

According to the information from 2017, 
gathered by the consultant, the green-
house gas emissions in North Karelia were 
1 195 tonnes CO2-eq, which is 27,8 per cent 
less than in 2007. This reduction is in part 
thanks to the efforts by the Hinku municipal-
ities in North Karelia, and the regional mem-
bership in the network is expected to further 
help North Karelia reach the target of an 80 
per cent reduction of emissions by 2030.

Membership in the Hinku Network improves 
governance by appointing resources – that is, 
the climate expert and the regional coordina-
tion group –‍ for specifically driving forward 
carbon neutrality in North Karelia. The region-
al coordination group is expected to become 
simultaneously a steering group for the Cli-
mate and Energy Programme and POKAT Re-
gional Strategy Programme, and consequent-
ly help improve the policy instruments in the 
future. The Climate and Energy Programme 
will be formulated through workshops and 
events and it will involve several stakeholder 
groups in the area, including participants in 
the CLEAN project.

The Hinku Network members support sustain-
able businesses, new ideas and technologies 
through public sector procurements, which in 
turn helps reach the targets of the Sustaina-
ble Growth and Jobs 2014–2020 – Structur-
al Funds Programme of Finland. The POKAT 
2021 Regional Strategic Programme of North 
Karelia also views public procurement as an 
opportunity to give small and medium-sized 
enterprises valuable reference cases. Joining 
the Hinku Network makes it easier to find suit-
able business partners in innovative, environ-
ment-friendly small and medium-sized enter-
prises.

5.8 Action Monitoring

The Finnish Environment Institute SYKE con-
ducts greenhouse gas emission calculations 
for Hinku members every year, providing 
comparable data from 2007 to 2030, and it 
requires annual reports of the most signifi-
cant emission reducing activities and energy 
savings in the region. Combining the infor-
mation of realised actions and changes in the 
emission levels helps the regional coordina-
tion group to adjust the emission mitigation 
plan accordingly. The results and progress will 
be closely monitored during the second phase 
of the CLEAN project by the Regional Council 
of North Karelia.
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Starting in 2019, Karelia University of Applied Sciences will provide Energy Advisory Servic-
es in the region for household owners, small and medium-size enterprises and municipali-
ties. The service is financed by the Energy Authority of Finland and supported by the Region-
al Council of North Karelia.

Sustainable Growth Forum is an annually held event that highlights sustainability and re-
source efficiency in North Karelia. 25 November 2019, the Forum focused on wood construc-
tion and circular economy in construction. In the event, the Regional Council launched the 
preparation of the Climate and Energy Programme and presented the results of the two stud-
ies conducted for the CLEAN project (see annexes 1 and 2) to an audience consisting of the 
Finnish Minister of the Environment and Climate Change, the municipal managers in North 
Karelia and other central players in the region.

In CLEAN stakeholder meetings, the representative of Siun sote, which is the joint municipal 
authority for social and health services in North Karelia, voiced an interest in using solar en-
ergy at the central hospital in Joensuu. Information was gathered from the good practice 
of solar panel installations at Härnösand hospital in Sweden, presented by the CLEAN project 
partner Association of Local Authorities in Västernorrland. However, the investment in solar 
panels was not feasible for Siun sote, so the CLEAN project brought Siun sote together with 
a local energy company to discuss the possibility of an on-site power purchase agreement. 
In the discussed model, the energy company would install panels on the parking hall roof 
near the hospital, and Siun sote would agree to buy the produced solar energy. Eventually, 
the negotiations between these two parties did not lead to an agreement, but the model of 
an on-site power purchase agreement could potentially be realised in the future with anoth-
er energy company and it also presents an interesting concept for other parties in the region.

6 Other impacts of CLEAN
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ABSTRACT
Greenhouse gas emission reduction poten-
tial in the North Karelia region has been as-
sessed as a part of CLEAN project. Clean or 
Technologies and open innovation for low car-
bon regions project will address the challenge 
of how best to meet EU energy efficiency tar-
gets for buildings in Europe’s regions. Further-
more, nine of North Karelia municipalities are 
a part of Hinku “Carbon Neutral Municipalities” 
project in which municipalities are committed 
to reduce 80 % of their greenhouse gas emis-
sions from 2007 to 2030 within their munici-
pality borders.

Greenhouse gas emissions generated in 
North Karelia in 2017 have been calculated 
in this assessment. Greenhouse gas emissions 
were calculated for transport (road traffic), 
agriculture, waste management (including 
wastewater treatment), energy, and indus-
try & machinery sectors. Energy sector emis-
sions includes those generated in decentral-
ized heating (light fuel oil and electricity as 
energy sources), district heating, consumer 
electricity consumption, and industrial elec-
tricity consumption (industries outside emis-
sion trading). Emissions of industries outside 
emission trading scheme are included in in-
dustry and machinery sector emissions.

Greenhouse gas emissions in North Karelia 
have decreased by 27.8 % during the time 
frame of 2007 and 2017. The total greenhouse 
gas emissions were 1 195 kt CO2-eq in North 
Karelia in 2017. Main sectors contributing the 
emissions are transport (30 % proportion), ag-
riculture (22 %), and industry & machinery sec-
tors (12 %).

Public sector can implement a variety of ac-
tions to reduce greenhouse gas emissions. 
Actions should particularly concentrate on 
transport, energy and industry & machinery 
sectors. Emissions of transport sector could 
be reduced by investing in electric vehicles, 
public electric car charging stations and city 
bikes. Additionally, electric car sharing servic-
es and teleworking have been proposed as 
emission reduction actions. Overall, these ac-
tions could reduce transport sector emissions 
by 1.7 % at minimum. Energy sector emissions 
could be reduced by renovations improving 
energy efficiency of buildings, replacing con-
ventional and fossil heating methods with al-
ternative renewable energy methods, and 
switching regular electricity to green electric-
ity. These actions can reduce energy sector 
emissions by 21,4 % at minimum. Emissions 
from industry and machinery sector could be 
reduced via sustainable public procurements. 
For instance, the requirement for replacing 
fossil fuels with renewable and low emission 
alternativities at machinery can reduce green-
house gas emissions by 0-90% depending on 
the machinery and replacement share.

ANNEXES

Annex 1 – Greenhouse gas emission reduction potential
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ABSTRACT
The energy consumption of buildings owned 
by municipalities in the North-Karelia region 
has been assessed as a part of the CLEAN pro-
ject. Clean or Technologies and open innovation 
for low carbon regions project will address the 
challenge of how best to meet EU energy ef-
ficiency targets for buildings in Europe’s re-
gions. Furthermore, nine of North Karelia mu-
nicipalities are a part of Hinku “Carbon Neutral 
Municipalities” project in which municipalities 
are committed to reduce 80 % of their green-
house gas emissions from 2007 to 2030 with-
in their municipality borders.

The total energy consumption of municipali-
ty-owned buildings was 275 GWh in North Ka-
relia in 2018 based on the assessment. Heat 
consumption was 185 GWh corresponding to 
67% of the total energy consumption. Elec-
tricity consumption (not including electricity 
used for heating) was 83 GWh (30%) and en-
ergy used for water heating was 8 GWh (3%). 
Overall, 92% of the municipality-owned build-
ings are heated by district heating. The rest 
of the buildings are heated with decentralized 
heating systems (i.e. buildings have their own 
heat production units and systems). The most 
commonly used fuel in decentralized heating 
systems is light fuel oil; 45 municipality-owned 
buildings use light fuel oil for heating. The use 
of light fuel oil for this purpose was 8,6 GWh 
in North Karelia in 2018 based on the assess-
ment. The amount of renewable fuels and en-
ergy sources used for the energy consumed in 
municipality-owned buildings in North Karelia 
in 2018 was 185 GWh which corresponds to 
67% of the all energy sources and fuels used. 

Wood-based renewables (i.e. biomass) com-
pose 65% of the total energy sources and fuels 
used for heating. Peat has the highest propor-
tion of fossil-based fuels (26%). The propor-
tion of light fuel oil was 4% of total fuels and 
energy sources used for heating.

Based on the assessment, further utilization 
of renewable energy sources and energy sav-
ing potential actions was mapped out by rec-
ognizing 20 potential actions where renew-
able energy use and production as well as 
actions to reduce energy consumption could 
be promoted. The proposed actions focused 
on geothermal heat, air source heat pumps, 
solar energy, pellets plants, and energy sav-
ing actions. By utilizing geothermal heat, to-
tal saving of light fuel oil could be over 6 680 
MWh in all municipality-owned buildings in 
a year. An alternative for geothermal energy 
is utilizing pellets as an energy source. Utiliz-
ing air-source heat pumps as an additive heat 
source with electric heating reduces electrici-
ty consumption by 1 930 MWh/a. Applying so-
lar energy for renewable energy production 
increases renewable energy production from 
55-93% depending the building type.

Overall, the North Karelia region should focus 
on renewable energy promotion and energy 
saving actions in municipality-owned build-
ings. The focus should particularly be paid on 
actions which reduce the use of light fuel oil 
in decentralized heating systems as well as 
decrease the specific heating coefficient of a 
building.

Annex 2 – Energy consumption of municipality-owned  
  buildings
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Annex 3 – Geoenergy potential of North Karelia

ABSTRACT
The Regional Council of North Karelia (Finland) 
is a partner in the CLEAN- Technologies and 
open innovations for low carbon regions –pro-
ject since January 2017. The project address-
es the challenge of how best to meet EU ener-
gy efficiency targets for buildings in Europe’s 
regions and is financed by the Interreg Eu-
rope programme. One of the main objectives 
of the project is to promote energy efficiency 
in the public sector owned buildings and fur-
ther to reduce the energy consumption GHG 
emissions resulting from the heating of the 
premises. North Karelia region is aiming for 
a net reduction of 80 % in the CO2-eq emis-
sions by the year 2030 (compared to 2007 lev-
el), which demands a wide range of measures 
among different sectors. For example the en-
ergy sector responsible for the heating of the 
buildings in Northern Karelia, and generally in 
Finland, is a major source of carbon dioxide 
emissions. Therefore it is necessary to iden-
tify potential for the renewable energy based 
heating solutions, which can be used for the 
replacement of the still common oil and peat 
based heating technologies. 

The study describes the potential for the utili-
zation of geothermal power in the heating of 
buildings in the North Karelia. A map of the 
province’s geoenergy potential and a summa-
ry of principles that can be used to promote 
the use of geoenergy in public buildings have 
been produced and described. The study iden-
tifies particularly suitable areas for the use of 
geothermal power in the region, but also de-
scribes the possibilities how to use the geo-
thermal energy elsewhere. As a main result 
of the study it can be stated that the geoen-
ergy can be used efficiently for the heating of 
the buildings in North Karelia as well as for 
the cooling during the summer. It is necessary 
to point out, that the surface temperature in 
Northern Karelia varies greatly among areas 
and during the year, but the temperature sta-
bilizes at a depth of about 15 meters (and fur-
ther grows with the depth), being around the 
same as the mean year-round surface tem-
perature. The utilization of the geoenergy for 
the heating of buildings in North Karelia re-

quires an electric heat pump, which usually 
results in that 2/3 of the outcome heat pro-
duced is GHG emissions free energy.

Quartz-containing rocks such as granites and 
quartzites represent the ones with the best 
thermal conductivity and, at the same time, 
the best source of the geoenergy among the 
bedrock. In addition the geothermal energy 
from other types of rocks is also available, as 
well as for example from the water bodies. 
In Finland, the average thermal conductivi-
ty of the bedrock is 3.24 W / mK (Peltoniemi 
19961) and in the North Karelia region the 
thermal conductivity generally varies between  
2 − 4 W / mK. The geothermal utilization po-
tential is affected by the thickness of the soil 
mass above the bedrock. The thickness of the 
land cover affects the viability and profitability 
of the project, since the part of the geothermal 
well covering the top soil is always protected 
by piping. The piping increases the costs of the 
well solution, which might be significant part 
of the entire geo-energy system, depending 
on the depth. The thickness of the soil cover 
in the region varies from none to over 50 me-
ters.  Because of this, the final 5-class (very po-
tential, potential, suitable, low potential, very 
low potential) geoenergy potential map was 
created by combining the bedrock properties 
with the soil cover thickness data using geo-
graphical information system (GIS) methods. 

During the project, the possibilities of the ge-
othermal heat utilization in the public sector 
properties as well as the solutions implement-
ed were mapped using an online question-
naire. The questionnaire was addressed to 
all thirteen municipalities in the North Kare-
lia region. The results of the questionnaire as 
well as the description of the CASE sites are 
presented in the final report. The results of 
the project can be used to promote renew-
able energy solutions among the public and 
private real estate sector, potentially leading 
into reduced GHG emissions.

1 Peltoniemi, S. ja Kukkonen, I. Geologian tutkimuskeskus, 
Geofysiikan osasto. 1995. Kivilajien lämmönjohtavuus 
Suomessa: Yhteenveto mittauksista 1964 –1994.
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