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FOREWORD

The Energy Efficiency Directive (2012/27/EU) had to be fully transposed into national legislation by
5 June 2014. Earlier deadlines had been laid down for the implementation of certain obligations or
reporting thereon. In Finland, the Directive was mainly implemented within the deadlines laid down in it.
The final points were included in the amendments of the Finnish Energy Efficiency Act
(Energiatehokkuuslaki 1429/2014), which entered into force at the beginning of 2017.

The reporting obligations laid down in the Energy Efficiency Directive comprise an annual report to
be submitted every year and a National Energy Efficiency Action Plan (NEEAP) to be submitted every three
years. At the beginning of 2014, responsibility for the implementation of these reporting obligations was
transferred from the Finnish Ministry of Economic Affairs and Employment to the Finnish Energy
Authority.

In Finland, the implementation of the Energy Efficiency Directive's obligations involves the
administrative sectors of several ministries. In principle, each ministry is responsible for production of the
text and other information needed for the report with respect to its policy measures. Cooperation
between the ministries and agencies as well as Motiva, a company of experts that plays a key role in the
sector, has traditionally been smooth. In this respect too, the fourth extensive NEEAP reporting round
implemented in 2017 was carried out flexibly and efficiently.
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ABBREVIATIONS

ARA
BU
CHP
EPBD
EED

EPC
ESCO
ESD?

non-ESD

ELY Centre
KTM

LVM
Mavi
MMM
Motiva
OKM
PPP
NEEAP-1
NEEAP-2
NEEAP-3
NEEAP-4
Sitra
NBCF
D

SYKE
TEKES.
TEM

Finnish

Transport Safety

Agency
TUT
VM

YM
VTT

Housing Finance and Development Centre of Finland®
Bottom-up (analytical approach)

Combined Heat and Power

Energy Performance of Buildings Directive (2010/31/EU)

Energy Efficiency Directive (Directive 2012/27/EU on energy efficiency, amending
Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and
2006/32/EC)

Energy Performance Contract
Energy Services Company

Energy Services Directive (Directive 32/2006/EC on energy end-use efficiency and
energy services)

Energy consumption and savings not governed by the Energy Services Directive (energy
production and industrial premises governed by the Finnish Emissions Trading Act
(Pddstokauppalaki 311/2011))

Centre for Economic Development, Transport and the Environment

Finnish Ministry of Trade and Industry (Ministry of Employment and the Economy as of
1 January 2008, currently Ministry of Economic Affairs and Employment)

Finnish Ministry of Transport and Communications

Maaseutuvirasto [Finnish Agency for Rural Affairs]

Ministry of Agriculture and Forestry

Motiva Oy

Finnish Ministry of Education and Culture

Public Private Partnership

First National Energy Efficiency Action Plan pursuant to the ESD (26 June 2007)
Second National Energy Efficiency Action Plan pursuant to the ESD (27 June 2011)
First National Energy Efficiency Action Plan pursuant to the EED (29 April 2014)
Second National Energy Efficiency Action Plan pursuant to the EED (28 April 2017)
Finnish Innovation Fund Sitra

National Building Code of Finland

Top-down (analytical approach)

Finnish Environment Institute

Finnish Funding Agency for Technology and Innovation

Finnish Ministry of Economic Affairs and Employment (formerly the Ministry of
Employment and the Economy, Ministry of Trade and Industry until 31 December 2007)

Finnish Transport Safety Agency

Tampere University of Technology

Ministry of Finance

Finnish Ministry of the Environment

VTT Technical Research Centre of Finland Ltd

1 The former Housing Fund of Finland split into a government agency and a fund on 1 January 2008. The government agency was named the Housing Finance and

Development Centre of Finland and the fund retained the name of the Housing Fund of Finland.

2 The Commission also uses the abbreviation ESD to refer to the so-called “Effort Sharing Decision” (406/2009/EC) associated with the European Climate and Energy

Package.
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1 INTRODUCTION

One of the key obligations laid down in the European Energy Efficiency Directive (2012/27/EU), which
entered into force in December 2012, is the drawing up of National Energy Efficiency Action Plans every
three years (NEEAP). The obligation was already included in the European Energy Services Directive
(2006/32/EC). Finland submitted its NEEAP-1 report to the Commission on 26 June 2007 and its NEEAP-2
report on 27 June 2011, as required by the Energy Services Directive. NEAAP-3, the first report drawn up
pursuant to the Energy Efficiency Directive, was submitted to the Commission on 29 April 2014. The
reports drawn up pursuant to the Energy Services Directive (ESD, 2006/32/EC) focused on descriptions of
energy efficiency measures and energy savings. In the reports drawn up pursuant to the Energy Efficiency
Directive (EED, 2012/27/EU), more attention is paid to describing the implementation of specific
obligations laid down in the Directive.

This NEEAP-4> report describes the implementation of the EED in accordance with the action plan
template4 provided in the Commission Implementing Decision (2013/242/EU). As regards the ESD, the
report includes information about national energy efficiency measures and their impacts on energy
consumption in 2010, 2016 and 2020. These energy savings relate to the indicative 9% energy saving
target laid down in the Energy Services Directive, which must be achieved by 2016 and be reported on in
accordance with the provisions of the Energy Efficiency Directive in this 2017 NEEAP. Information on the
cumulative end-use energy savings target laid down in Article 7 of the Energy Efficiency Directive for the
period 2014-2020 is provided in the context of the EED annual report. The EED Annual Report 2017 is
annexed to this NEEAP-4 report.

In addition to the comprehensive NEEAP reports that need to be submitted to the Commission at
three-year intervals, the EED obligates Member States to submit EED annual reports based on indicators
and changes in such indicators; such reports are used to monitor and evaluate the development of energy
consumption and energy efficiency in the Member States. The first EED annual report was submitted to
the Commission on 26 April 2013. The EED annual report annexed to this NEEAP-4 report is the fifth.
(Annex 1 Annual Report on the EED 2017 of 28 April 2017).

The key conclusion to be drawn from the EED annual report is that Finland’s primary energy
consumption decreased by 4.8% from 2014 to 2015 and energy end-use by 1.3%. By sector, energy
consumption decreased by 3.4% in households and by 5.4% in the service sector. According to Eurostat,
energy consumption remained at the 2014 level in industry, while according to the corresponding data by
Statistics Finland, it decreased by 3.1%. Energy consumption in transport increased by 0.7%, as a result of
growth in freight and passenger transport.

Finland's national indicative 9% energy savings target for 2016, as laid down in the NEEAP-1, equates
to 17.8 TWh in energy. The interim target set for the year 2010 was 5.9 TWh. The actual energy savings
calculated for 2010 amounted to 11.5 TWh, which was almost double the interim target. The energy
saving of 24 TWh projected for the year 2016 exceeds the ESD target by 35%. The energy saving
projection of 35.5 TWh for the year 2020 equates to an energy saving of almost 18%° when calculated
across the energy services governed by the ESD.

Finland’s national binding cumulative energy savings target for the period 2014-2020, in accordance
with Article 7 of the Energy Efficiency Directive, is 48.99 TWh,,. The cumulative energy savings achieved
are presented in the EED annual reports. The actual cumulative savings for 2014-2015 in 2020 total
almost 40 TWh.,m. The total cumulative energy savings to be achieved across the entire period 2014-2020
are estimated at 92 TWhym.

3 The Second National Energy Efficiency Action Plan drawn up pursuant to the EED is also referred to here as the Second EED NEEAP.

* http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:141:0048:0053:F1:PDF

5 The calculations included in the NEEAP-4 do not cover all energy efficiency measures across the ESD sectors. These kinds of measures are discussed

in e.g. Annex 3 to the NEEAP-4. When all measures are factored in, Finland is on course to achieve an energy saving of -20% in 2020.
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The preparation of Finland’s NEEAP-4 report was coordinated by Heikki Vadisanen of the Finnish Energy
Authority and Ulla Suomi of Motiva. In addition, the following experts contributed to the report: Saara
Jaaskeldinen from the Finnish Ministry of Transport and Communications, Veli-Pekka Reskola from the
Finnish Ministry of Agriculture and Forestry, Paavo-Petri Ahonen from the Finnish Ministry of Education
and Culture, Pentti Puhakka from the Finnish Ministry for Economic Affairs and Employment, Hannu
Koivurinta, Pauliina Pekonen and Veli Auvinen from the Finnish Ministry of Finance, Juha-Pekka Maijala
from the Finnish Ministry of the Environment and Maija Mattinen from the Finnish Environment Institute,
Katja Lohko-Soner and Laura Riipinen from the Finnish Transport Safety Agency Trafi, Pia Outinen, Juha
Toivanen, Ville Vare, Kaisa-Reeta Koskinen and Maria Holmi from the Finnish Energy Authority as well as
Lea Gynther and Pdivi Laitila from Motiva. Several other individuals from the aforementioned
organisations also produced information for the report. In addition, Minna Niininen from Statistics Finland
and Mirja Tiitinen from Finnish Energy (ET) contributed to the drawing up of the EED Annual Report.

Ulla Suomi coordinated the assessment of the impacts of energy efficiency measures. The following
experts contributed to calculating energy savings: Ulla Suomi, Saara Elvas and Lea Gynther from Motiva,
Heikki Vdisdanen from the Finnish Energy Authority, Maija Mattinen from the Finnish Environment
Institute, Juhani Heljo from Tampere University of Technology, Juhani Laurikko from VTT Technical
Research Centre of Finland Ltd and Tapio Jalo from Senate Properties. Several other parties also helped to
gather information for the report.
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2 OVERVIEW OF NATIONAL ENERGY EFFICIENCY TARGETS AND SAVINGS

2.1 National 2020 energy efficiency target

Finland submitted its first annual report pursuant to the Energy Efficiency Directive (Annex 1 EED Annual
Report of 30 April 2014) to the Commission on 26 April 2013. At that time, Finland disclosed an indicative
national energy efficiency target according to which Finland’s absolute final energy consumption would
be 310 TWh in 2020. This corresponds to an absolute level of primary energy consumption of 417 TWh.
Finland’s national target was set in connection with a review of the energy and climate strategys.
Revisions to the strategy were drawn up under the guidance of the ministerial working group on energy
and climate policy and a Government report (VNS 2/2013 vp) on the updates was submitted to the
Parliament of Finland on 20 March 2013.

The national energy efficiency target set for 2020 was not revised in the new 2016 energy and
climate strategy, on which a Government report (VNS 7/2016 vp) was submitted on 24 November 2016’.
This national strategy outlines the actions that will enable Finland to attain the targets specified in the
Government Programme and adopted in the EU for 2030, and to make systematic progress towards
achieving an 80-95 percent reduction in greenhouse gas emissions by 2050.

2.2 Target pursuant to Article 7

Finland submitted a notification of the implementation of Article 7 of the Energy Efficiency Directive to
the Commission on 5 December 2013%. The notification was supplemented on 30 January 2014, after the
2012 energy statistics required for the notification had become available, and on 5June 2014 in
connection with a notification of transposition regarding Community legislation. In addition, the target
was raised by a letter of 10 August 2015, due to an error of interpretation made in a definition related to
the energy statistics. This change had a marginal impact on the target level (+0.5%).

Average final energy consumption in 2010-2012, corresponding to energy sales by retail energy
sales companies to end users as per Article 7 of the Directive, amounts to 155.53 TWh. The annual new
energy saving of 1.5% calculated on the basis of this figure is 2.33 TWh. Finland’s total cumulative energy
saving target for the years 2014-2020 would be 65.32 TWh .

According to paragraph 3 of Article 7 of the Directive, Member States may apply the mechanisms
referred to in paragraph 2 of the Article, but the application of these mechanisms must not lead to a
reduction of more than 25% of the total energy saving target. With regard to such mechanisms, Finland
generally applies the so-called early actions provided for in sub-paragraph d, whose cumulative energy
saving effect amounts to almost 90.71 TWh,,,, which is clearly above the permitted maximum level of
25%. Considering the ceiling of 25% set for these mechanisms, the cumulative energy saving target for the
period 2014-2020 comes to 48.99 TWh¢ym.

More detailed information about the implementation of Article 7 is included in the notification

submitted on 5 December 2013 and the supplementary information submitted on 30 January 2014,

the notification of transposition submitted on 5 June 2014 and Finland’s response of 10 August 2015

to the Commission’s inquiry (EU PILOT Ref. No 7644/15/ENER).

2.3 Additional energy efficiency targets
Finland has only set sector-specific energy efficiency targets with regard to transport. As regards policy
measures, targets have been set for energy efficiency agreements.

Energy efficiency agreements

Finland’s extensive energy efficiency agreement scheme for 2008-2016 was initially aimed at achieving
the 9% energy saving target for 2016, as laid down in the Energy Services Directive. These energy

6 National Energy and Climate Strategy, VNS 2/2013 vp
7 Government report on the National Energy and Climate Strategy for 2030, VNS 7/2016 vp
8 http://ec.europa.eu/energy/efficiency/eed/doc/article7/2013 fi_eed article7 en.pdf
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efficiency agreements, which expired at the end of 2016, and the new energy efficiency agreements
negotiated for 2017-2025 now play an important role in the implementation of the binding energy
savings target laid down in Article 7 of the Energy Efficiency Directive. The revised energy efficiency
agreement scheme covers multiple sectors of the economy (industry, the energy sector and private
services), local government, the property sector and the oil industryg.

A letter of intent concerning the renewal of two energy efficiency agreements for businesses and
local governments relating to the implementation of Article 7 of the Energy Efficiency Directive, which
were signed in December 2013, set a cumulative energy saving target of 31 TWh,,, for the period 2014—
2020, representing almost 2/3 of Finland’s total energy saving target.

Since the beginning of 2017, the energy efficiency of road transport enterprises has been promoted
as part of the responsibility model of the Finnish Transport Safety Agency (Trafi)lo. The model takes
account of the financial, safety, environmental and quality perspectives, and has been developed in
cooperation with operators in the sector.

Transportation
The Finnish Ministry of Transport and Communications published its environmental strategy for the years

2013-2020" in December 2013. The environmental strategy for transport lays down the key targets for
environmental action and priorities for all modes of transport. It also includes an updated version of the
climate policy of Finland’s transport administration (Climate Policy Programme, 2009%). With regard to
energy, the environmental strategy aims to halt the increase in energy consumption and to bring about a
decrease before 2020. In 2020, the final energy consumption of domestic transport must not exceed
48 TWh (currently around 49 TWh).

Halting the growth in energy consumption in transport will require changes in both the modal split
and in the volume of car traffic, as well as in the choice of fuels and vehicle technologies. According to the
strategy, reaching the target will require new means of financial steering, such as road tolls or incentives
for investing in low-emission technology.

Agriculture
A sector-specific agreement on a Farm Energy Programme was signed in January 2010 between the

Finnish Ministry of Agriculture and Forestry and the national organisations of agricultural and horticultural
producers. This voluntary energy efficiency agreement for the agricultural sector was revised in the
autumn of 2016, with the addition of a new sector-specific agreement. The aim of the agreement is to
implement measures in the agricultural sector that will help to meet the energy efficiency targets set in
the Energy Efficiency Directive, the Finnish Energy Efficiency Act and the national energy policy, and to
increase the production and use of renewable energy on farms. Key measures include the provision of
energy consultancy and farm-specific energy plans, implemented as part of the Rural Development
Programme for Mainland Finland, and aid for energy efficiency and renewable energy investments.

2.4 Primary energy savings

In the previous NEEAP reports, Finland provided information about some savings not included in the
scope of the Energy Services Directive (ESD). These measures are being monitored, but their energy
saving effects are not governed by the ESD. Of these savings, some are primary energy savings reported
annually by businesses that are implementing the Energy Production Action Plan and that have signed up

® http://www.energiatehokkuussopimukset2017-2025.fi/en/
10

https://www.trafi.fi/en/road/commercial transport/responsibility
model for road transport enterprises
" Environmental Strategy for Transport 2013-2020

12 Ministry of Transport and Communications’ Climate Policy Programme 2009-2020
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to the energy efficiency agreement scheme. These primary energy savings have been converted into final
energy in Table 1 in Section 2.5 and in Table 10 in Section 5.1.2, using the default coefficient of 2.5 given
in the Energy Services Directive.

The primary energy savings reported under the Energy Production Action Plan are shown in Table 10
in Section 5.1.2 and amounted to 0.27 TWh/a in 2010. It is estimated that primary energy savings will
amount to 1.71 TWh/a in 2016 and to 2.52 TWh/a in 2020.

2.5 Final energy savings

Finland’s energy saving target for 2016 pursuant to the Energy Services Directive (ESD) is 17.8 TWh. The
interim target set for the year 2010 was 5.9 TWh. The combined energy saving effect of the measures
discussed in this report amounted to 11.5 TWh in 2010 (estimated at 11.9 TWh in the NEEAP3). It is
estimated that the energy saving effect will be 24.04 TWh by 2016 (25.4 TWh in the NEEAP-3), which
would mean that, according to the updated estimate, Finland would exceed its energy saving target for
2016 pursuant to the ESD, which includes the actual saving achieved by 2015, by 35%.

It is estimated that the energy saving effect will rise to 35.5 TWh by 2020 (37.3 TWh in the NEEAP-3),
which equates to an energy saving of almost 18%. As the NEEAP-4 report does not include an estimate of
all energy efficiency measures by volume of energy, it is highly likely that the 20% energy saving target in
the sectors governed by the ESD will be met. Some of the measures whose energy saving effects have not
been evaluated are discussed in the annexes (Annex 3 Description of energy efficiency measures —
excluding impact assessment).

The ESD energy saving calculations presented in the NEEAP-4 are mainly based on the same national
methods as those used in the three previous NEEAP reports. The ESD calculation systems and the
associated baseline data and assumptions are explained in connection with each of the energy efficiency
measures described in the annexes (Annex 2 Description of energy saving measures pursuant to the ESD).
In addition, descriptions of measures notified for the implementation of Article 7 of the EED and
calculations of the related cumulative energy saving effects are presented in the annexes to the EED
Annual Report 2017, annexed to this report as Annex 1.

A summary of the energy saving effects relevant to the Energy Services Directive in 2010, 2016
and 2020 is shown in Table 1. The table also includes some non-ESD energy saving effects, in so far as
these have been evaluated.
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Table 1. Summary of impacts on energy consumption relevant to the ESD

ENERGY SAVING

ASSESSME | ASSESSMENT
NT 2020
2010 2016 GWh/a
SECTOR GWh/a GWh/a
ESD:
Buildings 6,665 14,156 19,248
Public sector 399 695 813
Services — private 114 483 513
Industry 957 1,193 1,188
Transportation 1,084 3,156 6,055
Agriculture 1,222 2,074 2,391
Horizontal measures 0 1,278 4,259
Energy sector, customers 1,061 1,003 995
NON-ESD:
Industry 9,157 11,131 12,046
The energy sector 463 1,946 2,837
TOTAL ENERGY SAVING — ESD 11,502 24,037 35,462
TOTAL ENERGY SAVING — NON-ESD 9,621 13,077 14,882
21,122 37,115 50,344

TOTAL ENERGY SAVING — ALL
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3 EFFICIENCY OF ENERGY USE - IMPLEMENTATION OF THE ENERGY EFFICIENCY
DIRECTIVE

3.1.1 Energy performance of buildings - Articles 4 and 5

Long-term strategy for mobilising investment in the renovation of buildings - Article 4

Article 4 urges Member States to take measures to encourage investment in the deep renovation of both

public and private residential and commercial buildings.

Member States must establish a long-term strategy for mobilising investment in the renovation of
the national stock of residential and commercial buildings, both public and private. Annex 5 includes
Finland’s national strategy for building renovations, which satisfies the requirements a)—e) laid down in
Article 4:

a) an overview of the national building stock based, as appropriate, on statistical sampling;
Annex 5, Section 2 — Overview of Finland’s building stock

b) identification of cost-effective approaches to renovations relevant to the building type and
climatic zone; Annex 5, Section 3 — Cost-effective deep renovations suitable for Finland’s
climate

c) policies and measures to stimulate cost-effective deep renovations of buildings, including
staged deep renovations;
Annex 5, Section 4 — Policies and measures that promote deep renovations

d) aforward-looking perspective to guide investment decisions of individuals, the construction
industry and financial institutions; Annex 5, Section 3 — Implementation and financing of
renovations and
Annex 5, Section 4.3 — Digitality, innovations and business

e) an evidence-based estimate of expected energy savings and wider benefits; Annex5,
Section 5 — Scenarios and impacts

In connection with the transposition of the Energy Performance of Buildings Directive (EPBD), Finland
introduced cost-optimal levels of minimum energy performance requirements by issuing Decree No 4/13
of the Finnish Ministry of the Environment on improving the energy performance of buildings in
connection with renovations and alterations (Ympdristbministerién  asetus rakennuksen
energiatehokkuuden parantamisesta korjaus- ja muutostdissd). The decree requires energy performance
improvements in connection with the renovation of a building, changes to its intended use and the
replacement of its technical systems. The Finnish Ministry of the Environment also promotes the
objectives of the Renewable Energy Sources (RES) Directive with regard to buildings undergoing a
thorough renovation.

Comprehensive requirements, with regard to energy performance, have been set for the renovation
of the building stock. Rather than setting requirements, Article 4 of the EED has been designed to find
ways of mobilising investment in the energy efficiency of public and private residential and commercial
buildings and to implement these in a systematic and timely manner in connection with renovations.

3.1.2 Central government buildings - Article 5

Instead of the 3% renovation obligation applicable for central government buildings, Finland has decided
to implement Article 5 by means of an alternative approach for reaching the required energy saving
target. Finland submitted a notification of this™ to the Commission on 18 December 2013.

To satisfy the 3% renovation target for central government buildings, the energy saving that must be
achieved during the period 2014-2020 amounts to 8,225 MWh. The notification submitted to the
Commission included eight energy-saving measures that will help to achieve the energy saving target. The
total energy consumption of Senate Properties, which manages the Finnish State’s building stock, fell by

2 http://ec.europa.eu/energy/efficiency/eed/doc/article5/2013 fi eed article5 en.pdf
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19% during the period 2012-2015. Information on the saving effects of measures reported for the
implementation of Article 5 of the EED is provided in the context of the EED annual report. The EED
Annual Report 2017 is annexed to this NEEAP-4 report as Annex 1.

3.1.3 Buildings of other public bodies - Article 5

All of the measures listed in paragraph 7 of Article 5 of the Energy Efficiency Directive are included in the
local government sector energy efficiency agreement and the associated energy programme (2008—
2016):

e adopting an energy efficiency plan that includes specific energy saving and efficiency
objectives and actions (a)

e setting an energy saving target of at least 9% for the year 2016 and an interim target for the
year 2013 (a)

e providing instructions on the supervision of engineering and construction in new
development and renovations, so that technological choices are based on life cycle
economy and energy efficiency wherever possible (a)

e carrying out energy audits so that 80% of local government building stock has been audited
by the end of 2013, as well as commissioning audits in new buildings and follow-up audits as
needed (b)

e setting a target of 80% for the coverage of monthly consumption monitoring by 2013 and of
90% by 2016, and making active use of monitoring data (b)

e using the expertise of ESCOs to implement investments, identifying and eliminating barriers
resulting from the administrative and decision-making processes of local governments, and
making use of ESCOs whenever a shortage of funds prevents the execution of cost-effective
investments (c)

A total of 132 local authorities and joint authorities signed the energy efficiency agreement for local
governments (2008-2016). Relative to population, the agreement covers approximately 77% of all Finnish
municipalities. Based on the annual reports, 80% of large and medium-sized local governments and 63%
of small local governments had drawn up an action plan by the end of 2015. At the end of 2015, energy
audits covered 44% of the service building stock and 51% of the buildings of local governments that had
signed the agreement. The average coverage of consumption monitoring at the end of 2015 was 90% for
large and medium-sized local governments and 80% for small local governments.

A new energy efficiency agreement for local governments, which extends to the year 2025, was
launched on 1lJanuary 2017. A total of 35local authorities had joined the new agreement by
31 March 2017. Relative to population, the agreement covers 49% of all Finnish local governments. All of
the measures listed in paragraph 7 of Article 5 of the Energy Efficiency Directive are included in the
agreement:

* adopting an energy efficiency plan to implement the agreement, or updating an existing
plan, and submitting it to the responsible local body for approval (Article 5(7)(a))

e setting an energy saving target of at least 7.5% for the year 2025 and an interim target of
4% for the year 2020 (Article 5(7)(a))

e providing instructions for the supervision of engineering and construction in new
development and renovations, so that technological choices are based on life cycle
economy and energy efficiency wherever possible (Article 5(7)(a))

e carrying out comprehensive energy audits systematically, including energy audits and
follow-up audits in existing buildings, commissioning audits in new buildings and the
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identification of energy saving potential in energy consumption other than that of buildings
(Article 5(7)(b))

e organising energy consumption monitoring and the related personnel training and
increasing the coverage of monitoring that is performed on at least a monthly basis in the
building stock and in other consumption (Article 5(7)(b))

e ensuring that energy-efficient equipment and systems can be purchased in new
developments and renovation projects, regardless of the investment budget, and acquiring
expertise from PPP, EPC and ESCO services, for example (Article 5(7)(c))
Senate Properties, which manages the Finnish State’s building stock, implements the Commercial
Property Action Plan associated with the energy efficiency agreement for the property sector, the
obligations of which are largely consistent with those laid down in the energy efficiency agreement for
local governments. In practice, most state-owned public organisations rent their premises from Senate
Properties.

The Government Resolution of 4 February 2010 on energy efficiency measures obligated public
bodies to draw up an energy efficiency plan by the end of 2012. The plan of the Finnish Ministry of
Economic Affairs and Employment (then known as the Finnish Ministry of Employment and the Economy)
was drawn up and approved in May 2011. Specialist training events were organised concerning the
drawing up of energy efficiency plans for four years (2011, 2012, 2013 and 2014). Motiva's website
provides guidance on the drawing up of energy efficiency plans and presents TEM’s plan as an example.
Various ministries have urged their departments to draw up energy efficiency plans through their
respective performance management processes.

State-run public bodies have no obligation to make their action plans available to the public, but
some have done so and others have voluntarily submitted their plans to the Finnish Ministry of Economic
Affairs and Employment or to Motiva. Of the public bodies included in the central government list,
40 public bodies have a separate plan (a Green Office or energy efficiency plan, or both) and a further
34 public bodies are covered by a wider plan drawn up in their respective administrative sectors.

3.2 Purchasing by public bodies - Article 6

3.21 Central government purchases

Provisions on the energy-efficiency requirements laid down in the Directive and relating to purchasing by
central governments are issued in the Finnish Energy Efficiency Act. According to an amendment which
entered into force at the beginning of 2017, central government authorities may only purchase products,
services and equipment with high energy-efficiency performance, insofar as the contract has a value
greater than the EU thresholds laid down in the Procurement Directive.

In accordance with Annexlll to the Energy Efficiency Directive, the Act refers to the products
mentioned in the Energy Labelling Directive, appliances governed by the Ecodesign Directive and Energy
Star office equipment. The Act also lays down provisions on the energy efficiency of tyres, services and
buildings.

In addition to the Energy Efficiency Act, provisions on public procurement are laid down in the
Government Resolution on Energy Efficiency Measures (Valtioneuvoston periaatepddtés
energiatehokkuustoimenpiteistd, 14 February 2010) and the Government Resolution on the Promotion of
Sustainable Environmental and Energy Solutions (Cleantech Solutions) in Public Procurement
(Valtioneuvoston periaatepddités kestédvien ympdristé- ja energiaratkaisujen (cleantech-ratkaisut)
edistdmisestd julkisissa hankinnoissa, 13 June 2013).

Central government authorities will be comprehensively notified of these new, legislative energy-
efficiency obligations during the spring of 2017. All central government authorities will be sent a letter
and a supplementary memorandum on the new obligations. They will also be reminded of the guidance
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on public procurement and energy efficiency updated by the Finnish Ministry of Economic Affairs and
Employment in January 2016. In addition, Motiva Oy will continue to organise annual training events
focussing on the energy-efficiency requirements of purchasing by central government authorities.

Public procurement practices are being revised due to the obligations of the new Procurement
Directive. Once introduced, the new electronic practices will enable more detailed reporting on energy
efficiency.

3.2.2 Purchasing by other public bodies
Observance of energy efficiency principles in public procurement is promoted by a number of means in
Finland.

The cleantech procurement advice service™ set up in connection with Motiva in 2009 is continuing
its work as a consultancy service and promoter of sustainable purchases for public procurement units.
Motiva disseminates information about best practices in energy-efficient procurement and organises
training.

The eco-procurement network™ set up by public procurement units in 2002 promotes cooperation
between public procurement units on environmentally friendly procurement. The promotion of energy-
efficient procurement is taken into account as part of sustainable development. Motiva participates in the
work of the network.

The guidelines of the Finnish Ministry of Economic Affairs and Employment on energy efficiency in
public procurement were revised in 2015, Training on the guidelines has been organised for public
procurement units in central government and three regional training events have been held for local
government units. TEM and Motiva have communicated on the guidelines on their websites. In addition,
targeted information on the guidelines has been sent to the local governments that have signed the
energy efficiency agreement and to more than 1,400 procurement experts.

The Government Resolution of 13 June 2013" covers not only central government, but also the
purchases of all procurement units of the Finnish State: energy, products and equipment, deliveries and
transport, as well as buildings and services. Compliance with the Government Resolution is regularly
monitored and evaluated by the ministerial working group on energy and climate policy.

Measures pursuant to paragraph 3 of Article 6 of the Energy Efficiency Directive are among the key
contractual obligations laid down in local government energy efficiency agreements (2008—2016). Annual
reports indicate that compliance with the energy efficiency guidelines issued for public procurement
continued to improve throughout the contracting period 2008-2016. By the end of 2015, a total of 87% of
large local governments and 78% of small local governments were observing the energy efficiency
guidelines. The figures were 81% and 58% respectively in 2012, and 44% and 33% respectively in 2008.

During the contracting period 2017-2025, factoring energy efficiency into public procurement will
continue to be one of the key obligations laid down in the energy efficiency agreement for local
government.

3.3 Energy efficiency obligation schemes - Article 7

Finland has chosen to implement Article 7 of the Energy Efficiency Directive by means of other policy
measures, as provided in paragraph 9 of the Article. The potential of adopting an energy efficiency
obligation scheme for energy companies was studied in the autumn of 2013. Experts concluded that the
scheme would have been administratively burdensome and difficult to implement in a cost-effective
manner in Finland. The alternative policy measures adopted are laid down in Finland’s National Energy

14 http://www.motivanhankintapalvelu.fi/in _english

> http://www.motivanhankintapalvelu.fi/hankintapalvelu/ekohankintaverkosto

16 Energiatehokkuus julkisissa hankinnoissa, Ty0- ja elinkeinoministerion ohjeet

7' \/nP kestivien ymparisto- ja energiaratkaisujen (cleantech-ratkaisut) edistdmisesta julkisissa hankinnoissa
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Efficiency Programme (KETO); the Commission was notified of them in the notification of transposition of
5 December 2013 regarding Article 7 of the EED. Information on the saving effects of the measures
notified with respect to the implementation of Article 7 of the EED is provided in the context of the EED
annual reportls.

3.3.1 Calculating the energy saving effects

Finland uses the so-called straight-forward principle in calculating cumulative energy savings pursuant to
Article 7. When calculating the cumulative energy saving effect attributable to early actions™, only
measures whose energy saving effects extend to the year 2020 were included.

With regard to far-reaching energy efficiency measures implemented between 2014 and 2020 (whose
energy saving effects extend beyond the year 2020), the cumulative energy saving effect has been
calculated using cumulative coefficients up to the year 2020. With regard to short-term energy efficiency
measures (whose energy saving effects expire before the year 2020), the cumulative energy saving effect
in 2020 has been calculated according to the lifetime of each measure. More detailed descriptions of how
the cumulative energy saving effects of each measure have been calculated pursuant to Article 7 are
included in the annexes (Annex 1: Annual Report on the EED 2017, Annex 3).

Where necessary, the national coefficients used are shown in the annexes (Annex 5: Energy content
of selected fuels for end use — conversion table).

3.3.2 Alternative policy measures

Finland’s National Energy Efficiency Programme (KETO), which implements the obligations listed in
paragraph 9 of Article 7 of the Energy Efficiency Directive, incorporates the following eight energy
efficiency measures:

*  Energy efficiency agreements

*  Transport fuel taxes/road transport

* Energy audits

* Energy efficiency agreements/Energy Services Action Plan and Hoyla lll with regard to
customers

¢  Heat pumps for detached and terraced houses
* Investments in heating plants
* Energy efficiency regulations for renovations and start-up assistance for renovation work

*  Energy efficiency regulations for new development

It has been estimated that the measures to be implemented during the first years of the programming
period (2014-2016) will create a cumulative energy saving of 54.87 TWh.,, and the measures to be
implemented during the latter years (2017-2020) will generate a cumulative energy saving of
37.26 TWh.,m,. The estimated total cumulative energy saving to be achieved across the entire period
2014-2020 is 92.14 TWh¢m. It is therefore expected that Finland’s target pursuant to Article 7
(Section 2.2) will be achieved.

More detailed descriptions of the energy efficiency measures contained in Finland’s National Energy
Efficiency Programme are included in the annexes (Annex 1: Annual Report on the EED 2017, Annex 3).

'® NEEAP-4 (Annex 1): Annual Report on the EED 2017
Y The saving effect attributable to early actions implemented between 2009 and 2013 was reported in the
Annual Report on the EED 2015.
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3.4 Energy audits and energy management systems - Article 8

Finland has been promoting systematic, high-quality energy audits since 1992. Following the entry into
force of the Finnish Energy Efficiency Act at the beginning of 2015, energy audits were divided into
voluntary, supported energy audits, and the mandatory energy audits of large companies that are carried
out every four years.

In its current format, the system of voluntary energy audits meets the requirements laid down in
paragraph 1 of Article 8 of the Energy Efficiency Directive concerning the availability to all final customers
of high-quality energy audits, which are cost-effective and carried out by qualified experts. Responsibility
for the practical coordination of voluntary energy audits lies with Motiva, which is in charge of promoting,
developing and monitoring the progress of energy audits, training energy auditors and quality control. The
Finnish Ministry of Economic Affairs and Employment confirms the general guidelines for energy audits
each year.

In 2017, energy subsidies can be granted towards audits carried out in accordance with four
different templates for the service sector, three for the industrial sector, two for the energy sector, one
for local government relating to the use of renewable energy, one for energy plans for farms and one for
transport chains, which can also be adapted to the auditing of delivery companies. For residential
properties, an energy audit template for apartment blocks has been introduced but no energy subsidies
are being granted for such audits in 2017.

In addition to the supported energy audits, Motiva has published several more-detailed instructions to
assist in the auditing of specific systems and properties, such as compressed air systems, refrigeration
systems, ski resorts, and steam and condensate transfer systems.

The energy audit obligation applicable to large companies, pursuant to paragraph 4 of Article 8, is
laid down in the Finnish Energy Efficiency Act, which entered into force on 1 January 2015. The Act obliges
large companies to carry out an energy audit every four years; the first audit had to be carried out by
5 December 2015. An energy audit of large companies identifies the current energy consumption of all
sites of a company or group and examines any potential for energy saving. The national minimum
requirements of energy audits of large companies are laid down in the Finnish Energy Efficiency Act, and
the government decree and the Decree of the Ministry of Economic Affairs and Employment issued under
the Act®.

According to the Finnish Energy Efficiency Act, large companies that have adopted an ISO 50 001
certified energy management system, or both an ISO 14 001 certified environmental system and a
national Energy Efficiency System EES+ certified by a body accredited for the certification of 1ISO 14 001,
are exempt from mandatory energy audits of large companiesn. If a company covered by the energy
efficiency agreement scheme adopts an Energy Efficiency System EES+ included in the energy audit
obligation, the company is regarded as fulfilling the obligation of mandatory energy audits applicable to
large companies. In such a case, the EES+ need not be certified.

Responsibility for official duties relating to mandatory energy audits of large companies is arranged
so that the Finnish Energy Authority is responsible for the implementation of the Finnish Energy Efficiency
Act, including the certification of persons responsible for energy audits of large companies, and quality
assurance and oversight in all sectors.

The current status and upcoming changes to energy audits in Finland are described in more detail in
the annexes (Annex 3 Description of energy efficiency measures — excluding impact assessment, HO-14-

20 http://www.energiavirasto.fi/suurten-yritysten-pakolliset-katselmukset
21

https://www.motiva.fi/ratkaisut/energiakatselmustoiminta/pakollinen suuren yrityksen energiakatselmus/e
nergiatehokkuusjarjestelma etj
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TEM/YM/MMMY/LVM). The energy saving effects of energy audits are discussed by sector in Section 3.6 of
the report.

3.5 Metering and billing - Articles 9-11

3.5.1 Metering - Article 9

The Finnish Act on energy efficiency services of companies operating in the energy market (Laki
energiamarkkinoilla toimivien yritysten energiatehokkuuspalveluista 1211/2009) and the government
decree on electricity supply statements and metering (Valtioneuvoston asetus sdhkéntoimitusten
selvityksestd ja mittauksesta 66/2009) issued under the Finnish Electricity Market Act (SGdhkémarkkinalaki
588/2013) covered most of the requirements laid down in paragraph 1 of Article 9 concerning the
provision of meters to final customers for electricity, natural gas, district heating and district cooling and
the requirements laid down in paragraph 2 of Article 9 concerning the implementation of intelligent
metering systems.

The necessary amendments required by Article 9 were made in a government proposal in the
autumn of 2014. The requirements relating to district heating and district cooling were incorporated into
the Finnish Energy Efficiency Act (1429/2014). At the same time, the Finnish Electricity Market Act
(588/2013) and the Finnish Natural Gas Market Act (508/2000) were amended. The new Energy Efficiency
Act and the amendments to the existing statutes entered into force at the beginning of 2015.

At the beginning of 2016, 98.9% of all electricity usage points had an hourly electricity meter that
can be read remotely. Remote reading is in use for 90% of district heating customers. In Finland, there is
very little retail-level supply of natural gas to consumers, and the current regulations do not require
hourly meters that can be read remotely.

The Finnish Energy Efficiency Act was supplemented in the autumn of 2016, since Finnish legislation
lacked some of the definitions used in the Energy Efficiency Directive.

According to a decree issued under the Finnish Land Use and Building Act (132/1999) and concerning
plumbing and sewerage systems in properties (Ympdristoministerién asetus Kkiinteistéjen vesi- ja
viemdrilaitteistoista), new properties with multiple units must, in addition to a main water meter, also be
equipped with unit-specific meters for measuring the volume of cold and hot water supplied to each unit.
It must be easy to monitor water consumption and it must be possible to use meter readings as the basis
for billing. The use of unit-specific water consumption data as the basis for billing is regulated by the
Articles of Association of housing associations.

Unit-specific heating metering

During the negotiations concerning the Energy Efficiency Directive, the Commission confirmed that a
report commissioned by a Member State is sufficient evidence that methods of heat consumption
measurement are not cost-efficient as referred to in paragraph 3 of Article 9. A report commissioned by
the Finnish Ministry of Economic Affairs and Employment from VTT Technical Research Centre of Finland
was published in October 2013, concerning the technical and economic requirements of unit-specific
metering and cost allocators. The report is based on information, compiled from sources abroad, on the
direct costs of cost allocators. The report did not strive to factor in all possible indirect costs. In addition,
the report does not take account of heat conveyance between units, which would inevitably cause
problems in the fair allocation of costs if billing based on unit-specific metering or cost allocators were
introduced.

According to the report, cost allocators would only pay for themselves if, by using them, consumers
were able to save more than 21% of their energy in apartment blocks and more than 14% in terraced
houses. Covering the costs of unit-specific heating volume metering would require an energy saving of
45% in apartment blocks and 30% in terraced houses.
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These thresholds have been calculated without factoring in any discount rates in profitability
calculations. If discount rates are factored in, the required energy savings would be even greater. Another
question concerns how substantial the financial benefit would have to be to steer consumer choices. The
aforementioned thresholds would only be sufficient to cover the costs incurred. Since financial viability
must be considered at the level of individual buildings, this level of savings would have to be achieved in
each residential unit.

Of the types of residential properties examined, cost allocators paid for themselves at an energy
saving rate of 10% only in relatively large terraced properties built before 1980. These kinds of properties
account for five percent of all terraced houses (1% of all terraced houses and apartment blocks). This
means that in 99% of existing buildings with multiple residential units, energy metering and indirect
determination of heating consumption would generate costs beyond what could be covered by energy
savings resulting from changes in consumer behaviour. It would be more cost-effective to invest in
adjusting and balancing the heating systems of buildings, which is more likely to bring savings than
equipment with indirect effects.

On the basis of experience, the Commission has estimated that heat cost allocators would result in

an average energy saving of 20%. In the absence of anything better, this saving is theoretically based on a
reduction of room temperatures by 1.1 degrees and a decrease of window ventilation by 0.25 times/hour.
However, there is little need for window ventilation in Finland, as forced general ventilation is very
common. A study commissioned by the Finnish Energy Authority and carried out in the winter of 2016
showed that 3.3% of all windows were open in apartment blocks. A total of 434 buildings in three cities
were photographed for the study. They had 20,757 windows, of which 685 were open, and most of these
were small ventilation windows that were ajar. Outside temperatures during the photographing were
average temperatures typical of the heating season. The number of open windows decreases rapidly as
the temperature drops. This study on window ventilation was carried out after the Commission had called
into question the sparing use of window ventilation in Finland on the grounds that it could not be
substantiated. In more recent building stock and non-residential buildings, in particular, there tends to be
no openable windows, which are unnecessary due to forced general ventilation.
The 2013 report by VTT Technical Research Centre of Finland showed that unit-specific heating
consumption metering is extremely difficult to implement, in technical terms, in existing buildings, and
that cost allocation is not cost-effective even in the case of radiator-specific equipment. Based on the
current technology, neither solution seems financially viable in new buildings either, given that the energy
regulations applicable to new buildings are already efficient and will tighten in the future.

3.5.2 Billing - Articles 10 and 11

With regard to district heating and district cooling the requirements, concerning district heating, laid
down in Articles 10 and 11 and Annex VIl of the Energy Efficiency Directive were implemented by the
Finnish Energy Efficiency Act (1429/2014). With regard to electricity and natural gas, those requirements
that were not covered by the Finnish Electricity Market Act (588/2013) and the Finnish Natural Gas
Market Act (508/2000) were implemented by their amendments. The new Energy Efficiency Act and the
amendments to the existing statutes entered into force at the beginning of 2015.

3.6 Other measures related to energy end-use efficiency in different sectors

This section sets out the energy efficiency measures relating to the implementation and monitoring of
Finland’s quantitative energy saving target and required by the Energy Services Directive (ESD), divided
between six sectors (buildings, public sector, private services, industry, transport and agriculture) and the
energy saving effects of the same calculated according to the methods laid down in the ESD for the
years 2010, 2016 and 2020. More detailed descriptions of Finland’s energy efficiency measures are
included in the annexes (Annex 2 Description of energy saving measures pursuant to the ESD).
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The energy efficiency measures notified for the implementation of Article 7 of the Energy Efficiency
Directive (EED ) and the related saving calculations and cumulative energy saving effects are presented in
the EED Annual Report (Annex 1 — Annual Report on the EED 2017).

3.6.1 Buildings

With regard to buildings, the key energy efficiency measures relate to heat pumps in terraced and
detached houses, the Hoyld lll energy efficiency agreement and energy performance regulations
applicable to new development.

The annual energy saving effect of 6 665 GWh calculated for the year 2010 equates to a 5% energy
saving across the total energy consumption attributable to buildings. The measures presented in the
following table are expected to raise the annual energy saving to 11% of the sector's total energy
consumption by the year 2016 and to 15% by 2020.
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Table 2. Buildings (RA) — summary of impacts on energy consumption

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a | GWh/a | GWh/a
RA-01-YM Energy efficiency regulations for new 1,817 4,195 6,006
development in 2003, 2008, 2010
and 2012
RA-02-YM Energy efficiency regulations for 0 622 1,514
renovations
RA-03-YM Energy subsidies for residential buildings 284 1,172 1,170
RA-04-TEM Heat pumps for detached, semi-detached 2,326 5,456 7,574
and terraced houses
RA-05-YM Mandatory installations of unit-specific 0 74 128
water meters
RA-07-TEM/YM | HOyla lll energy efficiency agreement — oil- 2,192 2,392 2,530
heated detached houses
RA-08-YM Energy efficiency agreement for the 45 244 326
property sector — residential lettings
associations
TOTAL ENERGY SAVING— ESD 6,665 14,156 19,248

* Descriptions of the measures and the principles for calculating energy savings are included in Annex 2 (Annex 2
Description of energy saving measures pursuant to the ESD).

3.6.2 Public sector
Two energy efficiency measures are monitored separately in the local government sector: the energy
efficiency agreement for local governments and supported local government energy audits.

The annual energy saving effect of 290 GWh calculated for the year 2010 equates to approximately
2.4% of total energy consumption attributable to the local government sector. It has been estimated that,
with the help of these measures, the annual energy saving effect will rise to approximately 3.8% of total
energy consumption attributable to the sector by the year 2016 and to 3.8% by 2020.

Measures with an impact on energy consumption in the local government sector are also included
in the measures discussed in Section 3.6.1 “Buildings” and in the horizontal measures discussed in
Section 4; the energy saving effects of these measures have not been evaluated in most cases.

With regard to central government, energy saving effects have been evaluated across four measures
implemented by Senate Properties”, the most important of which relates to maintenance and user
information.

The energy saving effect of 118 GWh calculated for the year 2010 equates to 4.6% of the total
energy consumption attributable to central government. It has been estimated that the annual energy
saving effect will rise to approximately 10% of the total energy consumption attributable to the sector by
the year 2016 and to around 15% by 2020.

Measures that have an impact on central government energy consumption are also included in the
horizontal measures discussed in Section 4.

2 https://www.senaatti.fi/en/
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Table 3. Public sector (KU, VA) — summary of impacts on energy consumption

ENERGY SAVING

ESTIMATE ESTIMATE
2010 2016 2020
CODE** MEASURE* GWh/a | GWh/a | GWh/a
KU-01-TEM Energy efficiency agreement for the local 221 366 366
government sector
KU-02-TEM Energy audits — local government sector 69 89 88
VA-01-VM Increasing the efficiency of space utilisation in 7 73 115
central government
VA-02-VM Renovation of the state’s building stock 3 32 68
Increasing energy efficiency in new
VA-03-VM development in the state sector 1 10 22
Maintenance and user information for the
VA-04-VM state’s building stock 98 125 153
ENERGY SAVING, LOCAL GOVERNMENTS (KU)— ESD 230 455 455
ENERGY SAVING, CENTRAL GOVERNMENT (VA) — ESD 109 240 358
TOTAL ENERGY SAVING— ESD 399 695 813

* Annex 2 includes descriptions of savings measures and an account of the principles used

when calculating energy savings.

** KU = Local governments, VA = Central government

3.6.3

Services - private

Energy efficiency measures monitored separately in the service sector include supported energy audits,

the Commercial Properties Action Plan associated with the energy efficiency agreement for the property

sector, and the Services Action Plans associated with the energy efficiency agreement for businesses.

The annual energy saving effect of 114 GWh calculated for the year 2010 equates to 0.5% of total

energy end-use in the private services sector. It has been estimated that the energy saving effect of these
measures would be slightly under 2.5% of the total energy consumption attributable to the sector in the
years 2016 and 2020.
Energy efficiency measures that have an impact on energy consumption in the private services sector are

also included in

the measures, related to buildings, discussed in Section 3.6.1 and in the horizontal measures discussed in

Section 4.

Table 4. Private services (PA) — summary of impacts on energy consumption

ENERGY SAVING

ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a | GWh/a | GWh/a
PA-01-TEM Energy audits — private services 76 78 71
Energy efficiency agreement for businesses —
PA-02-TEM service sector 36 191 200
Energy efficiency agreement for the
PA-03-TEM property sector — commercial properties 3 214 242
TOTAL ENERGY SAVING— ESD 114 483 513
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* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.

3.6.4 Industry

Key energy efficiency measures monitored separately in the industrial sector include all industry action
plans associated with the energy efficiency agreement for businesses and supported energy audits in the
sector.

The energy saving effects of these measures have been monitored separately at industrial sites
governed by the Energy Services Directive and those participating in emissions trading. Of the energy
saving of 10.1 TWh calculated for the year 2010, a total of 0.96 TWh (10%) is attributable to industry
governed by the Energy Services Directive and 9.16 TWh (90%) to the energy consumption of industrial
sites participating in emissions trading. Relative to the total energy consumption attributable to Finnish
industry, which amounted to 140 TWh in 2010, the energy saving effect of all of the implemented
measures came to more than 7 % of the sector’s total final energy consumption. The saving effect of
measures implemented by sites governed by the ESD amounted to almost 1% of the total final energy
consumption of the industrial sector.

Table 5. Industry (TE) — summary of impacts on energy consumption

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a GWh/a GWh/a
Industrial energy audits, ESD
TE-01-TEM 438 393 335
Industrial energy audits, non-ESD
1,837 1,010 438
Energy efficiency agreement for businesses
TE-02-TEM — medium-sized industrial organisations, 269 446 591
ESD
Energy efficiency agreement for businesses
—medium-sized industrial organisations, 48 151 179
non-ESD
Energy efficiency agreement for businesses
TE-03-TEM — energy-intensive industry, ESD 250 354 263
Energy efficiency agreement for businesses
— energy-intensive industry, non-ESD 7,272 9,970 11,428
TOTAL ENERGY SAVING— ESD 957 1,193 1,188
TOTAL ENERGY SAVING — NON-ESD 9,157 11,131 12,046
TOTAL ENERGY SAVING— ALL 10,115 12,324 13,234

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.

Compared to the previous NEEAP reports, the division between savings attributable to the ESD sector and
the non-ESD sector has been further revised by examining the distribution between sites participating and
those not participating in emissions trading. In terms of savings attributable to the industrial sector, this
gives an even greater role to savings in final energy consumption by the non-ESD sector.
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3.6.5 Transport

Energy efficiency measures in the transport sector, for which the energy saving effects have been
evaluated, include improving the energy efficiency of cars, changes in the mass and dimensions of heavy
goods vehicles, and promoting public transport, walking and cycling.

The annual energy saving effect of 1,478 GWh, calculated for the measures presented in the
following table for the year 2010, equates to 2.5% of the total final energy consumption attributable to
road transport. It is estimated that the measures presented in the following table will raise the annual
energy saving rate to more than 7% of the sector’s total energy consumption by the year 2016 and to 14%
by 2020.

The energy efficiency of transport is being improved by other measures in addition to these. These
include improving the energy efficiency of vans, the responsibility model for road transport enterprises,
promoting fuel economy among car users and professional drivers, energy labelling of tyres, various
websites developed for supporting the energy-efficient procurement of vehicle and transport services,
and energy taxation relating to transport. The ESD-related energy saving effects of these measures have
not been evaluated. Some of these measures are described in Annex 3.

Table 6. Transport (LI) - summary of impacts on energy consumption

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a | GWh/a | GWh/a
Improving the energy efficiency of cars
LI-01-LVM 1,008 2,336 4,475
LI-03-LVM Promoting public transport 38 230 570
LI-04-LVM Promoting walking and cycling 38 190 460
LI-05-LVM Changes in the mass and dimensions of heavy 0 400 550
goods vehicles
TOTAL ENERGY SAVING— ESD 1,084 3,156 6,055

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.

3.6.6 Agriculture
This section discusses five energy efficiency measures, whose energy saving effects have been estimated,
in the agricultural sector. The annual energy saving of 1 222 GWh calculated for the measures presented
in the following table for 2010 equates to 9% of the total final energy consumption of farms and
horticultural facilities attributable to the sector.

It has been estimated that the annual energy saving effect will rise to more than 15% of the sector’s
total energy consumption by the year 2016 and to approximately 17% by 2020.

Table 7. Agriculture (MA) — summary of impacts on energy consumption

ENERGY SAVING

ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a GWh/a GWh/a
MA-01-MMM | Investments in heating plants 1,201 1,950 2,198
MA-02-MMM | Fresh grain silos 4 16 23
MA-03-MMM | Energy efficiency of cowsheds and pig farms 2 7 13
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MA-04-MMM | Re-parcelling projects 15 90 133
MA-05-MMM | Energy consultancy for farms 0 11 24
TOTAL ENERGY SAVING— ESD 1,222 2,074 2,391

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.

3.7 Summary of impacts on energy consumption

The table below gives a summary of the annual energy saving effects of the energy efficiency measures in
the six sectors discussed in Section 3.6 above, calculated in accordance with the Energy Services Directive
(ESD) for the years 2010, 2016 and 2020. Annual energy saving effects have been calculated for
28 measures in Section 3.6 above, 26 of which relate purely to energy consumption in the ESD sector. The
effects of industrial measures are split between the ESD sector and the non-ESD sector (= sites
participating in emissions trading).

For the first time, the saving effects calculated in Section 3.6 in this NEEAP report include the saving
effects of the Hoyla energy efficiency agreement and the Energy Services Action Plan associated with the
energy efficiency agreement for businesses with regard to advice and information targeted at customers
(Annex 2: RA-O7TEM/YM and EP-02-TEM). In the transport sector, some measures have been eliminated
and some have been transferred to Annex 3. In addition, compared to the NEEAP-3, some of the content
and/or numbering has been updated with regard to the measures presented in Annexes 2 and 3.

The greatest energy savings can be achieved in the building sector, where the key individual
measures relate to building regulations, measures relating to oil-heated detached houses, and heat
pumps in detached and terraced houses. The second greatest savings within the scope of the ESD
quantified in Section 3.6 come from the transport and agricultural sectors. The energy savings attributable
to the industrial sector are also considerable, but mainly relate to energy consumption in the non-ESD
sector.

Table 8. Summary of the impacts of energy efficiency measures discussed in Section 3.6

ENERGY SAVING
ESTIMATE | ESTIMATE
2010 2016 2020

SECTOR GWh/a | GWh/a | GWh/a
ESD:
Buildings 6,665 14,156 19,248
Public sector 399 695 813
Services — private 114 483 513
Industry 957 1,193 1,188
Transportation 1,084 3,156 6,055
Agriculture 1,222 2,074 2,391
NON-ESD:
Industry 9,157 11,131 12,046
TOTAL ENERGY SAVING— ESD 10,441 21,756 30,208
TOTAL ENERGY SAVING — NON-ESD 9,157 11,131 12,046
TOTAL ENERGY SAVING— ALL 19,598 32,887 42,254
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4 HORIZONTAL MEASURES - IMPLEMENTATION OF THE ENERGY EFFICIENCY

DIRECTIVE
4.1 Information and training - Articles 12 and 17
411 Information

Finland has a long history of investing in the dissemination of information, advice and training relating to
energy efficiency. One of the most important organisations in this respect is Motiva, which covers all
sectors from consumers to industry. Various ministries contribute approximately EUR 2 million a year to
Motiva’s communications.

The energy companies and a network of regional consultancy organisations coordinated by Motiva
are the key providers of energy advice targeted at consumers. Advice is also available for businesses. In
addition, the Finnish Ministry of the Environment hosts an online portal called Korjaustieto.fi, which
contains information on property renovations for consumers and property owners, and coordinates a
renovation consultancy network. More detailed information about the dissemination of information and
advice concerning energy efficiency in Finland is included in the annexes (Annex 3 Description of energy
efficiency measures — excluding impact assessment/Communications and advice: HO-07-HO-11 and EP-
02).

Energy efficiency advice for the transport sector is provided in connection with national mobility
management work, which is coordinated by Motiva under commission by the Finnish Transport Agency.
The Finnish Transport Agency also grants funding to regions and local government for the purposes of
mobility management. The measures are described in more detail in the annexes (Annex 2 Description of
energy saving measures pursuant to the ESD/Transport: LI-03 and LI-04 as well as Annex 3 Description of
energy efficiency measures — excluding impact assessment / Horizontal measures: HO-08).

In addition to the renovation consultancy provided by the Finnish Ministry of the Environment, the
Ministry has commissioned Motiva to disseminate information on the energy performance of buildings
and energy certificates. In addition, advice is provided nationwide on themes such as property
management and maintenance, material efficiency, damp and mould problems, and accessibility.

Responsibility for advising consumers on ecodesign and energy labelling requirements lies with
Motiva. Communications are financed by the Finnish Ministry of Economic Affairs and Employment and
the Finnish Ministry of the Environment.

Motiva and lighting companies have set up a joint website containing information on lighting
products for households®®. The website has information on choosing the right kinds of light bulbs and
locations to which light bulbs can be taken for recycling. An online training course on light bulbs has also
been developed for retailers.

Motiva’s website motiva.fi/bioenergia showcases ways of promoting renewable sources of energy

and energy efficiency, and presents the related services in rural areas. The website also incorporates
content taken from the bioenergiatieto.fi website, which was hosted by the Finnish Ministry of Agriculture
and Forestry until the end of 2013. In addition, advice by qualified consultants on the energy efficiency of
farms is available as part of the Neuvo2020 activities of the rural development programme.

4.1.2 Training

In Finland, sustainable development and energy efficiency are featured at all levels of education, from
comprehensive school to university. The way in which energy efficiency is factored into training is
discussed in more detail in the annexes (Annex 3 Description of energy efficiency measures — excluding
impact assessment/Training: HO-02—HO0-06).

3 http://www.lampputieto.fi
 http://www.lamppukoulu.fi
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4.2 Availability of qualification, accreditation and certification schemes - Article 16
In terms of the technical competence of operators, objectivity and reliability, Finland’s qualification and
certification schemes are of a high standard.

Motiva has been providing energy auditor training on commission from the Finnish Ministry of
Economic Affairs and Employment since 1993. By the end of 2016, a total of almost 2 100 energy auditors
had been trained and certified to carry out audits in the service sector, industrial sector and energy
sector. Around 50 new energy auditors have obtained the qualification in each of the last few years. In
practice, this energy auditor training serves as a basic course in energy efficiency for experts. All
individuals participating in the courses need to have passed basic training in their respective fields (e.g.
electrical engineering or heating, plumbing and air-conditioning engineering).

In addition to the energy auditor training carried out by Motiva, the training of persons responsible
for mandatory energy audits within large companies was started by the Finnish Energy Authority at the
beginning of 2015. By the beginning of 2017, a total of 427 such persons had been trained. Qualitatively
and quantitatively speaking, Finland has enough qualified energy auditors and persons responsible for the
mandatory energy audits of large companies.

The Finnish Ministry of the Environment has estimated that individuals authorised by the Housing
Finance and Development Centre of Finland to issue energy certificates are also qualified to carry out
energy audits in residential properties. Finland currently (29 March 2017) has 734 energy certifiers with
basic-level qualifications and 267 energy certifiers with advanced qualifications. Energy auditors trained
and certified by Motiva are also qualified to carry out energy audits in residential properties.

Accreditations for drawing up energy plans for farms are issued by the Finnish Agency for Rural

Affairs.

As a market for ESCO services, Finland is small. Due to the limited number of ESCOs (5-
8 companies), there has been no need to set up a separate qualification or certification scheme for service
providers, and no such need is foreseen in the near future. In practice, providers of ESCO services are
already covered by the current energy auditor training and other vocational further education schemes.

In accordance with Article 14.3 and Annex |V of the European Renewable Energy Directive
(2009/28/EC), Finland has set up a voluntary certification and training scheme for installers of solar
heating, solar energy, bioheat, heat pump and pellet systems. The advanced and in-training courses
provided in accordance with the certification scheme give installers and other service providers an
opportunity to demonstrate their competence and gain certification. The scheme forms part of vocational
further education from the perspective of the Finnish education system. Motiva maintains a list of
certified installers of solar heating, solar energy, bioheat (e.g. pellet and wood chips) and heat pump
systems™.

4.3 Energy services - Article 18

The promotion of energy services is an important part of Motiva’s energy programme, which has a total

budget of around EUR 2.7 million in 2017. Promotion typically takes the form of disseminating

information about energy efficiency and organising development projects with various operators.
Operators classified and registered as providers of energy services in Finland mainly comprise

businesses that perform supported energy audits®, persons responsible for energy audits of large

companie527, individuals who issue energy certificates® and ESCOs”®. Motiva maintains lists of auditing

% https://www.motiva.fi/ratkaisut/uusiutuva_energia/palvelut/sertifioidut _asentajat

% https://www.motiva.fi/ratkaisut/energiakatselmustoiminta/tem n_tukemat_energiakatselmukset/patevoity
neet energiakatselmoijat

7 http://www.energiavirasto.fi/vastuuhenkilorekisteri

8 https://www.energiatodistusrekisteri.fi/public_html?command=browse&lang=fi
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companies that have satisfactorily performed energy audits and of ESCOs, while the Finnish Energy
Authority maintains a list of persons responsible for energy audits of large companies. Lists of individuals
who issue energy certificates are maintained by the Housing Finance and Development Centre of Finland.
Motiva has been commissioned by the Finnish Ministry of the Environment to organise networking and
training events for individuals who issue energy certificates, and by the Finnish Ministry of Economic
Affairs and Employment to hold retraining events for energy auditors. Motiva is developing a new ESCO
project register, into which companies can enter information on implemented ESCO projects.

Considering the various services and electronic systems relating to the management of energy
consumption and energy supply, Finnish service providers can be considered both versatile and
knowledgeable. Numerous service providers on the market have their own products, and efficient
channels and resources for marketing them. The future prospects are encouraging.

The development of energy services in Finland has mainly been promoted by means of programmes
coordinated by the Finnish Funding Agency for Innovation (Tekes). During the NEEAP-3 reporting phase,
the key programmes, which included the development of energy service business activities, were Green
Growth®* — Road to sustainable economy (2011-2015, EUR 80 million) and Built Environment®* (2009—
2014, EUR 75 million). During the NEEAP-4 reporting period, the programmes in progress are Witty City32
(2013-2017, EUR 100 million) and Smart Energy®® (2017-2021, EUR 200 million), which incorporate
energy services relating to housing and consumers.

4.4 Other measures promoting energy efficiency - Article 19

There are no legislative barriers in Finland to the private or public sector acquiring energy-efficient
technology, or that prevent landlords and tenants from agreeing to energy efficiency measures and
splitting any energy savings thus achieved. A good example of enabling benefit sharing between landlords
and tenants was the development and promotion of the so-called Green Lease concept in 2011.

To set an example in the public sector, Senate Properties34 developed the first Green Lease contracts
for state-owned properties. These contract templates were in use until 2015. Since the beginning of 2016,
the State has used a single contract template in which Senate Properties and the tenant mutually agree
on the energy-efficient use of the property and reporting.

In the private sector, Green Lease templates® were developed during the course of the Energy
Efficient Contractual Practices project of the Finnish Association of Building Owners and Construction
Clients (RAKLI). One of the obligations laid down in the energy efficiency agreement for the property
sector (2010-2016) was promoting energy-efficient tenancy and service agreement practices. Use of
these contract templates is monitored as part of the annual reporting of the energy efficiency agreement
for the property sector (2010-2016). In 2015, these contract templates were used by six companies that
had signed the energy efficiency agreement for the property sector.

Another obligation laid down in the energy efficiency agreement for the property sector involved
promoting the incorporation of energy efficiency targets into property management agreements. For

2 https://www.motiva.fi/ratkaisut/energiakatselmustoiminta/energiatehokkuus-_ja_esco-
palvelut/escoyritykset suomessa
30 https://www.tekes.fi/en/programmes-and-services/recently-ended-programmes/green-growth/
* https://www.tekes.fi/en/programmes-and-services/recently-ended-programmes/built-environment/
*2 https://www.tekes.fi/en/programmes-and-services/tekes-programmes/witty-

city/
B https://www.tekes.fi/en/programmes-and-services/tekes-programmes/smart-

energy/

34

https://www.senaatti.fi/en

3 http://www.rakli.fi/energia-tehokkuus/energiatehokkuus/ekotehokkaat-sopimuskaytannot.html
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Senate Properties, this operating model, which includes an energy saving target, has been a key energy
efficiency measure with regard to the implementation of Article 5 of the EED.

No barriers exist that would limit access to ESCO services. Local governments that had signed the energy
efficiency agreements for the local government sector (2008-2016) committed themselves to acquiring
sufficient expertise for evaluating and subscribing to ESCO services whenever a viable energy efficiency
investment would otherwise have been abandoned due to lack of funding.

The key elements of the above-mentioned obligations to promote energy efficiency are also
included in the new energy efficiency agreements for the property sector and local governments for
2017-2025. Local governments that had signed the energy efficiency agreements for local governments
(2008-2016) committed themselves to acquiring sufficient expertise in evaluating and subscribing to ESCO
services whenever a viable energy efficiency investment would otherwise have been abandoned due to
lack of funding.

4.5 Funds and financing - Article 20

Finland has no plans to establish a national energy efficiency fund. Because the Parliament of Finland has
no control over state funds that are not part of the state budget, Section 87 of the Constitution of Finland
includes a restriction on founding extra-budgetary funds. An extra-budgetary fund may be created if this
is an essential requirement for the performance of a permanent duty of the State. However, a decision by
Parliament to adopt a legislative proposal for the creation of an extra-budgetary fund must be supported
by at least two thirds of the votes cast. No new funds are set up in practice.

Lack of funding is not an issue in the implementation of energy efficiency projects in Finland if the
funding applicant is creditworthy. Various loan and leasing financing products are available on the market.
The newest financing product is green financing, launched in 2016 by Kuntarahoitus (Municipality
Finance), for local government projects that promote the transition to low-carbon and climate resilient
growth. When interest rates are low, the main benefit provided by green financing is an improved image.
Kuntarahoitus also has long experience of the financing of ESCO projects in the local government sector.

Finnish Government policy states that 25% of Finland’s ERDF financing will be allocated to measures
that promote the transition to a low-carbon society, while the minimum target set by the EU is 20%.
Promoting energy efficiency in various sectors plays a key role in funded projects promoting the transition
to a low-carbon society.

The Rural Development Programme for Mainland Finland 2014-2020 (the Rural Development
Programme) also provides funding in support of projects and business and primary-sector investments
that promote energy efficiency. Motiva contributes to the implementation of ERDF funding and the Rural
Development Programme by producing supporting material for project applicants and application
examiners, and organising events to promote cooperation between operators commissioned by funding
providers.

Information on funding options is also disseminated as part of projects and events relating to
Motiva’s energy programme (Section 4.3, Annex 3, HO-07-TEM), where possible.

4.6 Other horizontal energy efficiency measures
This section describes a few of the key horizontal measures for promoting energy efficiency.

4.6.1 Financial steering
Tax administration (HO-01-VM)
Energy efficiency in Finland is promoted by means of energy tax, car tax, vehicle tax and tax credits for

households, in addition to other energy efficiency measures. The effects of taxes have not been evaluated
separately as ESD savings in the NEEAP-4, as the saving effects would overlap with the effects of other
measures discussed in this report. The energy saving effect of the tax credit available to households also
overlaps with the effects of energy subsidies.
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A description of measure HO-01-VM is included in the annexes (Annex 3 Description of energy
efficiency measures — excluding impact assessment/Taxes).

Energy subsidies granted by the Finnish Ministry of Economic Affairs and Employment (budget
item No 32/60/40)

The Finnish Ministry of Economic Affairs and Employment grants energy subsidies to businesses and non-
governmental organisations towards investments aimed at promoting energy conservation and the use

and production of renewable forms of energy, as well as towards energy audits. The annual energy
subsidy budget is divided between subsidies targeted at energy audits and subsidies targeted at energy
saving investments.

These subsidies are granted by the Energy Department of the Ministry of Economic Affairs and
Employment, as well as Tekes.

Subsidies for conventional energy saving investments are only available to businesses that have
signed an energy efficiency agreement and normally cover 20% of the investment costs. Subsidies
towards investments in new technology are available to all businesses and non-governmental
organisations, and the subsidies normally cover 20-35 % of the investment costs.

Energy subsidies granted for energy saving investments between 1998 and 2008 have amounted to
between EUR 2 million and EUR 4 million each year. The energy efficiency agreement scheme launched
in 2008 has had a considerable impact on the number of energy efficiency projects. Between 2009
and 2015, an annual average of almost EUR 12 million in energy subsidies — ranging from EUR 5 million to
EUR 23 million a year — was granted towards energy-efficiency investments.

Subsidies towards energy audits have been available since 1992. Between 2008 and 2015, the
annual amount of energy subsidies was EUR 1.6 million on average and such subsidies covered between
40% and 60% of the costs in question, depending on the type of energy audit and applicant. During the
above-mentioned years, the annual amount of subsidies granted ranged from EUR 0.9 million to
EUR 2.7 million. There is significant variation between years.

An important change in subsidies towards energy audits occurred when energy audits of large
companies became mandatory in accordance with the Energy Efficiency Directive and support for such
audits was terminated on 5 June 2014. The record-breaking amount of EUR 3.4 million in subsidies was
granted during the first part of 2014. In 2015, subsidies granted towards energy audits amounted to only
EUR 0.5 million and are expected to remain at a lower level than previously.

The energy saving effects of energy subsidies have not been evaluated separately, as they mainly
overlap with the effects of energy saving investments reported in the context of energy audits and energy
efficiency agreement schemes, the energy saving effects of which are discussed in Section 3.3.

4.6.2 Ecodesign and Energy Labelling Directives
National measures under the Ecodesign Directive and the Energy Labelling Directive focus on
preparation work relating to the Regulations, market surveillance and the dissemination of information.
The Finnish Ministry of Economic Affairs and Employment is responsible for preparation work relating to
the framework Directives, and the Finnish Safety and Chemicals Agency is responsible for market
surveillance. Responsibility for preparation work relating to the product group-specific Regulations has
been divided between the Finnish Ministry of the Environment and the Finnish Energy Authority. The
Ministry of the Environment is responsible for the Regulations relating to construction products, while
the Finnish Energy Authority is responsible for the other Regulations and most horizontal issues.

In 2009, a communication campaign relating to the Energy Labelling Regulations was launched in
order to disseminate information to manufacturers and importers, particularly SMEs. Responsibility for
the initiative was transferred to the Finnish Energy Authority in 2015. The main communication channel of
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the project is a website on ecodesignge, which contains in-depth, up-to-date information on the
requirements applicable to each product group. The website was updated in 2015. A newsletter
associated with the website has been published since 2010 In order to disseminate information, Finland
has also invested in stakeholder meetings, which have been organised in cooperation with organisations
such as the Federation of Finnish Technology Industries. In addition, a general ecodesign forum, open to
all, has been organised annually. The initiative has an annual budget of approximately EUR 70,000

Important product groups for Finland include most construction products, compressors, electric
motors, as well as lighting appliances and equipment. Due to the growing role of harmonised standards,
resources have also been allocated to preparation work relating to the horizontal standards that are most
significant to Finland.

The energy saving effects of energy efficiency requirements applicable to specific types of appliances
are discussed in the annexes (Annex 2 Description of energy saving measures pursuant to the ESD/Others:
HO-13-TEM).

4.6.3 Civil engineering (HO-12-YM)

Several projects are in progress within the administrative sector of the Finnish Ministry of the
Environment, which are aimed at improving the energy efficiency of local communities. This measure
includes subsidies, evaluations of the effectiveness of steering mechanisms, collaboration between the
state and local governments, and regional analyses.

A description of the measure is included in the annexes (Annex 3 Description of energy efficiency
measures — excluding impact assessment/Civil engineering and planning: HO-12-YM).

4.7 Summary of impacts on energy consumption

Finland has introduced numerous horizontal measures promoting energy conservation and energy
efficiency, the energy saving effects of which cannot be calculated in an applicable form. Such measures
tend to be so-called “soft measures” and involve education, the dissemination of information and advice,
and research and development programmes and projects. In respect of the ESD savings reported in the
NEAAP-4, it was not considered expedient to produce separate impact assessments of all means of
financial steering, such as taxes and subsidies.

The saving effects of these measures largely overlap with the effects of measures for which energy
saving effects have been reported in Section 3.7 of the NEAAP-4. The only horizontal measure whose
energy saving effects have been calculated is the Ecodesign Directive and the energy efficiency
requirements issued on specific equipment groups thereunder.

The table below shows the annual estimated energy saving effects of the implementation of the
Ecodesign Directive, calculated in accordance with the Energy Services Directive for the years 2010, 2016
and 2020. The savings have been calculated ensuring that they do not overlap with the saving effects of
other measures reported in the NEEAP-4.

Table 9. Horizontal measures (HO) — summary of impacts on energy consumption

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a | GWh/a GWh/a
Ecodesign Directive and equipment group-
HO-13-TEM specific energy efficiency requirements 0 1,278 4,259
TOTAL ENERGY SAVING— ESD 0 1,278 4,259

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.

3 http://www.ekosuunnittelu.info
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5 EFFICIENCY OF ENERGY PRODUCTION AND SUPPLY - IMPLEMENTATION OF THE
ENERGY EFFICIENCY DIRECTIVE

5.1 Promotion of efficient heating and cooling - Article 14

5.1.1 Comprehensive assessment of cogeneration and district heating and cooling

Finland has made good use of the potential of CHP and district heating. The comprehensive assessment
required under Article 14 has been carried out.

A significant proportion of the heated building stock in towns and cities, and other densely
populated municipalities, is connected to district heating networks. Heating energy consumption and
district heating statistics show that 90% of apartment blocks, 30% of industrial buildings and more than
60% of other buildings are heated by district heating. For detached houses, the corresponding figure is
approximately 10%. The market share of district heating is 45% (35.9 TWh, 2010) in total. District heating
consumption is expected to total 40 TWh in 2025. Annual heat losses in district heating networks in
Finland are approximately 8-9%, calculated as the difference between produced and sold heat. This
calculation also includes a margin for measurement errors. The average amount of heat delivered to
customers is 2.5 MWh/m of district heating pipe.

According to the current schedule, the new Ainekoski pulp mill will commence production in the
second half of 2017. District heat produced by the mill can be used in Ainekoski’s district heating
network. In 2010, the total consumption of district heating in Aidnekoski was approximately 140 GWh, and
around 90% of district heating was purchased from industry. In addition, a project was completed in
Mantsala in 2015, involving the use of surplus heat produced by a data centre for district heating. The
process heat recovery equipment at the Kittila gold mine was completed in 2016. Surplus process heat
can now be used for heating mineshafts through a district heating pipework.

Provisions on an installation-specific, cost-benefit analysis to be carried out in accordance with
paragraph 5 of Article 14 are given in the Finnish Energy Efficiency Act, which entered into force on
1 January 2015. Exemptions from the obligation to carry out an installation-specific cost benefit analysis
are provided for on the basis of a government decree that entered into force in October 2015. The
Commission was notified of Finland’s provisional thresholds for these exemptions, pursuant to
paragraph 6 of Article 14, on 17 December 2013. By the end of 2016, one notification of a completed cost-
benefit analysis had been submitted to the Finnish Energy Authority, as required by the Act.

5.1.2 Other measures relating to efficient heating and cooling
In Finland, energy efficiency agreement schemes have covered both energy generation and the
production, transmission and distribution of district heating, as well as the Energy Services Action Plan
which covers measures relating to electricity and district heating customers since 1997.

Moreover, various development projects aimed at improving energy efficiency are carried out each
year, in connection with the energy efficiency agreement schemes for energy production and the
industrial sector.

Energy efficiency agreement - Energy Production Action Plan

The measures laid down in the Energy Production Action Plan associated with the energy efficiency
agreement for businesses focus on improving the efficiency of primary energy consumption and the
overall efficiency of energy generation. In the contracting period 2008-2016, the businesses that signed
the agreement committed themselves to saving 1,000 GWh of primary energy and increasing the
efficiency of energy generation by 1,000 GWh by 2016.

The businesses that implemented the Action Plan during the contracting period 2008-2016
represented more than 90% of Finland’s energy generation and more than 70% of its heating generation.
The energy saving effect shown in the table below has not been included in progress monitoring with
regard to the target laid down in the ESD, as the savings relate to activities other than energy end-use.
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Table 10. Energy production (ET) — summary of impacts on energy consumption (non-ESD)

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a GWh/a GWh/a
Energy efficiency agreement for businesses
- energy production, non-ESD
H H * %
ET-01-TEM Primary energy saving 273 1,712 2,516
Increasing efficiency in electricity
production 222 795 1,152
TOTAL ENERGY SAVING— ESD 0 0 0
TOTAL CONVERTED INTO SAVINGS** — NON-ESD 331 1,480 2,158

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.
** Primary energy savings have been converted into final energy using the default coefficient 2.5.

Energy efficiency agreement — Energy Services Action Plan

In the period 2009-2016, the energy efficiency agreement for businesses obligated companies

that engage in electricity transmission and distribution and district heating sales under the Energy
Services Action Plan to set themselves the target of cutting their own energy consumption by at least five
percent by 2016.

Businesses implementing the Action Plan represent the majority of electricity and district heating
distribution and sales activities, as well as all district cooling, in Finland. They account for approximately
90% of Finland’s total electricity distribution, just over 90% of electricity sales and 86% of district heating
sales, as well as around 100% of district cooling.

The table below shows only the saving effect of measures directed towards the businesses’ own
energy consumption. Energy savings have not been calculated across the ESD sector, even though some
of the savings are being achieved there, due to uncertainty factors relating to how the savings are divided
between the ESD and non-ESD sector.

Table 11. Energy services (EP)/own operations — summary of impacts on energy consumption (non-ESD)

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020

CODE MEASURE* GWh/a GWh/a GWh/a

Energy efficiency agreement for businesses
EP-01-TEM — energy services/own operations, non- 106 379 552

ESD**

Energy efficiency agreement for businesses
EP—02-TEM — energy services/customers, ESD 1,061 1,003 995
TOTAL ENERGY SAVING— ESD 1,061 1,003 995
TOTAL ENERGY SAVING — NON-ESD 132 466 679
TOTAL ENERGY SAVING— ALL 1,193 1,469 1,674

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.
** The effects of the measures have not been split between the ESD sector and the non-ESD sector.
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In addition to companies' obligation, under the Energy Services Action Plan, to engage in electricity
transmission and distribution, and district heating sales, in order to increase their own energy efficiency,
the energy efficiency agreement for businesses obliged them to engage in energy efficiency measures
together with any customers subscribing for energy services that significantly promote the achievement
of the 9% target, set in the ESD, for the energy consumption of such customers between 2008 and 2016.
The energy saving effects of energy services offered to customers annually have also been calculated in
the NEEAP-4.

5.2 Energy transformation, transmission, distribution and demand response - Article 15

5.2.1 Energy efficiency criteria in network tariffs and regulation

The provisions of the Finnish Electricity Market Act (588/2013) were supplemented during the spring
of 2014 to stipulate that tariffs cannot include incentives that could jeopardise the overall efficiency of
electricity generation, transmission, distribution and supply, or incentives that could compromise the
application of demand response. Provisions on incentives used in the terms and conditions and pricing
(tariffs) of system services are laid down in sections 24 a and 24 b of the Electricity Market Act.

The current provisions on the terms and conditions and pricing (tariffs) of electricity system services
do not include restrictions on the structure of tariffs. Legislation governing the terms and conditions and
pricing of system services does not therefore prevent consumer participation in system efficiency,
including demand response. Moreover, according to section 18 of the Electricity Market Act, which lays
down the general principles governing the provision of system services, system operators have an
obligation to provide their system services for all electricity market participants in an equitable and non-
discriminatory manner.

According to section 53 a of the Electricity Market Act, distribution system operators shall have
general and easily applicable procedures for connecting the high-efficiency cogeneration and small-scale
electricity production referred to in the Energy Efficiency Directive to the distribution system.

5.2.2 Facilitating and promoting demand response

Of the demand response measures listed in paragraph 3 of Annex XI of the Energy Efficiency Directive,
Finland has already implemented at least a) time-of-use tariffs and c) real-time pricing. In addition, tariffs
in which pricing is based on expected peak hours on working days during the winter are used in Finland
(b). The current legislation on the terms and conditions and pricing of system services does not prevent
demand response, or the development of tariffs that support dynamic pricing.

In the autumn of 2016, the Finnish Ministry of Economic Affairs and Employment established a
working group to promote electricity demand response and enable the easy participation of consumers in
the electricity markets. The working group includes representatives of authorities, electricity market
operators, grid companies, technology suppliers and interest groups. One of the aims of the working
group is to clarify the roles of operators and thereby promote market-based demand response.

Several studies on power-based transmission pricing are being carried out in Finland. Here,
operators decide on their pricing structure independently. Retail consumers can already participate in
wholesale marketplaces, by offering demand response through aggregators. Customers can obtain a
system that controls their electricity consumption as they wish, on the basis of market prices, for
example. Smart meters can also be used to control the electricity loads of customers in certain cases.
Finland is currently considering which controlling option would offer the most effective way of making
flexible electricity consumption available for the markets. Future smart meter solutions and their role in
demand-side management are being considered.

An evaluation is being performed of how an independent operator outside the balancing chain could
participate in electricity markets. Finland is the first country in Europe in which this is already possible in
certain marketplaces where low amounts of energy are traded.
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In addition, the Finnish Energy Authority is carrying out a study on electricity storage and its
promotion.

5.2.3 Energy efficiency criteria in network design and regulation

An assessment of the energy efficiency potential of Finland’s national gas and electricity infrastructure
was completed on 28 June 2015 and submitted to the Commission on 30 June 2015. With regard to
electricity transmission and distribution, the assessment report includes a comparison (Targotz 2008),
according to which transmission and distribution losses in Finland were 3.7%, while average losses in the
EU were approximately 7.2% — the level achieved by Finland in the 1970s.

In 2015, transmission and distribution losses were 3.1% in Finland, representing an improvement of
0.1% on 2014. The energy efficiency potential of Finland’s national gas infrastructure lies in the optimal
running of compressors and promoting the utilisation of local heat demand or production at compressor
and pressure regulating stations.

5.2.4 Summary of impacts on energy consumption
The table below gives a summary of the annual energy saving effects of the saving measures discussed in
Section 5.1 above, for the years 2010, 2016 and 2020.

Table 12. Energy sector — summary of impacts on energy consumption (non-ESD)

ENERGY SAVING
ESTIMATE ESTIMATE
2010 2016 2020
CODE MEASURE* GWh/a GWh/a GWh/a
Energy efficiency agreement for businesses
- energy production, non-ESD
H H * %k
ET-01-TEM Primary energy saving 273 1712 2516
Increasing efficiency in electricity
production 222 795 1,152
Energy efficiency agreement for businesses
EP-01-TEM — energy services/own operations, non- 132 466 679
ESD**
Energy efficiency agreement for businesses
EP-02-TEM — energy services/customers, ESD** 1,061 1,003 995
TOTAL ENERGY SAVING— ESD 1,061 1,003 995
TOTAL ENERGY SAVING** — NON-ESD 463 1,946 2,837
TOTAL ENERGY SAVING — ALL 1,524 2,950 3,832

* Annex 2 includes descriptions of savings measures and an account of the principles used when calculating energy
savings.

** Primary energy savings from energy generation have been converted into final energy using the default coefficient
2.5.
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1 INTRODUCTION

The EED Annual Report 2016 is Finland’s fourth annual report pursuant to Directive 2012/17/EU of the
European Parliament and of the Council on energy efficiency (Energy Efficiency Directive, EED). The report
presents statistical information (indicators) for 2015 as referred to in Annex XIV to the EED in accordance
with the reporting requirements stated in that Directive, the relevant energy efficiency actions taken
in 2016 aimed at the achievement of overall national energy efficiency targets, the central government’s
energy savings strategy for 2016 pursuant to Article 5, and the energy savings achieved through the
measures implemented in 2015 and adopted under Article 7(9).

By virtue of Article 7, the Finnish national cumulative energy savings target for the period 2014-2020
is 49 TWh,m. The energy saving impact of the measures implemented in 2015 is a total of 6.7 TWh/a. The
estimate for the cumulative energy saving impact, by the end of 2020, of the measures implemented
in 2015-2020 is 92.14 TWhynm.

The central government energy savings target for the period 2014-2020 is 8,225 MWh. Energy
savings between 2014 and 2016 totalled 11,684 MWh up to the year 2016. Of this, the long-term energy
saving impact up to the year 2020 is 7,699 MWh.

The key measures taken affecting energy efficiency in 2016 are the new national energy and climate
strategy and the new energy efficiency agreements. In addition, amendments to the Finnish Energy
Efficiency Act (Energiatehokkuuslaki, 1429/2014) were adopted in order to implement obligations set out
for central governments in Article 6 of the Energy Efficiency Directive and to incorporate certain
definitions of the Directive into the legislation.

As regards indicators, the Energy Efficiency Directive only calls for the presentation of the
information for 2015. In sectors in which energy consumption remains stable or has risen from the
previous year, an analysis of the changes is required. The indicators are given as figures for 2014 and 2015
and in the form of graphs for the period 2000-2015.
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2 FINLAND’S INDICATIVE NATIONAL ENERGY EFFICIENCY TARGET FOR 2020
Finland’s indicative national energy efficiency target for 2020 is a level of final energy consumption of
310 TWh (26.6 Mtoe). This corresponds to a level of primary energy consumption of 417 TWh
(35.86 Mtoe). The estimated gross domestic product for 2020 used in the scenarios was EUR 159 billion
(EUR 134.7 billion in 2010 at 2000 prices). National targets, which are based on the energy and climate
strategy drawn up in 2008 and updated in 2013, were notified to the European Commission in the EED
Annual Report for 2013. The targets set for 2020 were not revised in the new energy and climate strategy
drawn up in 2016.

In 2015, the consumption of primary energy in Finland was 372 TWh (31.99 Mtoe), and final energy
consumption was 281 TWh (24.18 Mtoe).
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3 INDICATORS SET OUT IN THE ANNUAL REPORT AND STATISTICAL INFORMATION
ON COMBINED HEAT AND POWER (CHP)

Indicators

Table 1 gives the indicators required for the EED Annual Report for the years 2014 and 2015. No far-

reaching conclusions regarding changes to energy efficiency can be reached based on a comparison of

two consecutive years. In Finland, the situation very much depends on the weather in any given year

(need for heating) and the production volumes of energy-intensive industry.

Table 1. Statistical information on energy consumption 2014 and 2015*

INDICATOR 2014 2015 UNIT
1 Primary energy consumption 1,406,765 1,339,776 TJ
2 Gross final energy consumption 1,025,892 1,012,414 T)
Final energy consumption —industry 447,836 447,910 TJ
4 Final energy consumption — transport 199,199 200,595 TJ
5 Final energy consumption — households 212,282 205,084 TJ
6 Final energy consumption — services 120,107 113,645 TJ
7 Gross value added — industry2 39,312 38,752 M€
8 Gross value added — services® 98,099 99,114 M€
9 Disposable income of households 113,635 115,761 M€
10 Gross domestic product (GDP)2 186,553 187,054 M€
11 Electricity generation from thermal power 53,491 49,420 GWh
generation
12 Electricity generation from combined heat and GWh
power 22,947 21,665
13 Heat generation from thermal power generation 51,388 49,323 GWh
14 Heat generation from combined heat and power 33,938 32,621 GWh
plants
15 Fuel input for thermal power generation 623,224 578,105 TJ
16 Passenger kilometres (pkm) 78,700 79,700 million pass. km
17 Tonne kilometres (tkm) 32,197 32,400 | million tonne/km
18 Total population 5,451,270 5,471,753 inhabitants
19 Average disposable income per household 43,409 43,943 €/household
20 Total number of households 2,617,780 2,634,339 Number
21 Fuel input for combined heat and power plants 397,710 382,093 T
22 Energy transmission and distribution losses (all
fuels) 8,195 7,638 GWh
23 Heat generation from district heating plants 38,095 38,102 T

! Indicators presented in italics in the table are included in the reporting guidelines for the Commission’s annual
report (2013) at

http://ec.europa.eu/energy/sites/ener/files/documents/20131106 swd guidance neeaps.pdf,, but are not
required by Part 1(a) of Annex XIV to the Directive, which concerns reporting.

? Fixed prices as at 2010
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(separate production)

24 Fuel input for district heating plants (separate 40,831 39,720 T
production)

Contrary to previous years, the data presented in the Annual Report for 2017 is mainly Eurostat data,
which is referred to in the voluntary Excel template for EED annual reports issued by the Commission. The
data has been supplemented with Statistics Finland data, wherever no Eurostat data was available
(indicators 16, 17, 19, 20 and 21). In addition, indicators 23 and 24 are reported based on Statistics
Finland data, which only covers the separate production of district heat. They do not therefore
correspond to the references made to Eurostat statistics in the voluntary Excel template, which also
include district heat produced by heat pumps, industrial reaction heat and electric boilers, for example.
The time series for indicators 11, 13, 14 and 15 changed significantly with the shift to using the Eurostat
data referred to in the Excel template issued by the Commission, probably due to different interpretations
made of the data content on the basis of the indicator's name.

Data on the indicators in the previous Table, which must be reported annually in accordance with
Part 1 of Annex XIV to the Directive, is set out in this annex in the form of time series covering the
period 2000-2015 (Annex 1: EED Annual Report — indicator illustrations). Such data is given annually in
accordance with the Directive (‘EED indicators’) and in the form of three-year rolling averages.

Analysis of changes in energy consumption

As part of the annual report, the Energy Efficiency Directive requires the analysis and presentation of an
evaluation of any changes in final energy consumption in various sectors/areas (industry, transport,
households and services), in which it has remained stable or increased (EED, Annex XIV, Part 1).

Primary energy consumption in 2015 was down by 4.8% on the previous year and the final
consumption of energy fell by 1.3%. Energy consumption in 2015 fell by 3.4% in households and by
5.4 % in the service sector. According to Eurostat, energy consumption remained at the 2014 level in
industry, while according to corresponding data by Statistics Finland, it decreased by 3.1 %. Energy
consumption in the transport sector increased by 0.7%.

In Finland, energy consumption is greatly affected by annual fluctuations in the need for heating.
The difference between a cold and warm year alone can result in a change of more than 5% in final
energy consumption for the country.

Industry

According to Eurostat, energy consumption in industry remained at the 2014 level, while according to the
corresponding data from Statistics Finland used in previous years, it continued to decrease in all branches
of industry other than the metal industry, in which it remained unchanged.

Fuel consumption varies annually due to several factors. The use of fuels is affected by the prices of
fuels and emission allowances, availability, any changes in taxation, developments in each branch of
industry, structural factors, etc.

In 2015, the volume of industrial production dropped on the previous year, and the gross value
added was 1.4% lower than in 2014.

Transportation

In the transport sector, the 0.7% increase in energy consumption is explained by increased mileage. In
freight transport, the number of tonne kilometres grew by 0.6%, and in passenger transport, the number
of passenger kilometres increased by 1.3%.
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Statistical information on combined heat and power (CHP)

The EED obliges Member States to submit statistics for the year (x-2)® by the end of April on national
electricity and heat production from high and low efficiency cogeneration in relation to total heat and
electricity production.

Statistics Finland, the Finnish national authority for statistics, has submitted statistical information
for 2015 to Eurostat via the eDAMIS portal, with the exception of statistics relating to district cooling. The
tables are also set out in Annex 2.

In 2015, sales of district cooling4 were 181.6 GWh and customers’ contract capacity was 243 MW. Of the
cooling energy produced, 60.5% was produced by heat pumps, 24.7% by free cooling, 5.2% by
compressors and 9.6% by absorption.

4 MAJOR MEASURES TAKEN IN THE PREVIOUS YEAR
The key measures taken in 2016 were the national energy and climate strategy 2016 and the new energy
efficiency agreements 2017-2025.

The new national energy and climate strategy, preparations for which were launched at the end
of 2015, was submitted to the Parliament of Finland as a Government report (VNS 7/2016 vp) on
24 November 2016. The strategy outlines the actions that will enable Finland to attain the targets
specified in the Government Programme and adopted in the EU for 2030, and to make systematic
progress towards achieving an 80-95 percent reduction in greenhouse gas emissions by 2050.

The energy efficiency agreements in effect until the end of 2016 play a major role in the
achievement of the cumulative energy savings target for 2014-2020 referred to in Article 7 of the EED. In
October 2016, new energy efficiency agreements, which are in effect for the period 1 January 2017-
31 December 2025, were signed in four areas.

3 x=current year

4http://energia.fi/aiankohtaista ja_materiaalipankki/materiaalipankki/kaukojaahdytys 2015 graafeina.html#material-
view http://energia.fi/ajankohtaista ja materiaalipankki/materiaalipankki/kaukojaahdytystilasto.html#tmaterialview

8 (25)
NEEAP-4 Annex 1 — Annual Report on the EED 2017, Annex 2


http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytys_2015_graafeina.html#material-view
http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytys_2015_graafeina.html#material-view
http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytys_2015_graafeina.html#material-view
http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytys_2015_graafeina.html#material-view
http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytystilasto.html#material-view
http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytystilasto.html#material-view
http://energia.fi/ajankohtaista_ja_materiaalipankki/materiaalipankki/kaukojaahdytystilasto.html#material-view

5 CENTRAL GOVERNMENT BUILDINGS- ARTICLE 5

Finland opted for an alternative approach in the implementation of Article 5, in accordance with
paragraph 6 of the Article. Finland submitted a report5 to the Commission on 18 December 2013 setting
out details of the central government building stock (884,000 m?), an annual energy saving reflecting the
3 % renovation rate for the period 2014-2020 (8,225 MWh), and eight major energy efficiency measures
to achieve the saving.

Table 2. Energy savings target under Article 5 of the Energy Efficiency Directive and actual energy savings in
the period 2014-2020

YEAR SAVINGS TARGET ACTUAL ACTUAL ACTUAL
LONG-TERM SHORT-TERM TOTAL SAVING
SAVING SAVING
MWh MWh MWh MWh
2014 1,285 878 7,948 8,826
2015 2,531 3,358 10,513 13,871
2016 3,741 6,331 5353 11,684
2017 4,913 7,699 (2,788) 10,487
2018 6,051 7,699 - 7,699
2019 7,154 7,699 - 7,699
2020 8,225 7,699 - 7,699

The long-term saving effect of the measures implemented in 2016 (2,737 MWh) covers measure 3
(1,306 MWh) and measure 6 (1,431 MWh) described in the report5 referred to in Article 5. Savings based
on the latter measure (6 = improved space efficiency) have only been included for the defence forces.
Energy savings from long-term measures are calculated in full for the years following the year in which
they were realised. Half of the energy savings effect is taken into account in the year in which the savings
were achieved.

The short-term saving effect of the measures implemented in 2016 covers measures 1, 4 and 8 of

the report referred to in Article 5. Measures 2, 5 and 7 were not realised in 2016. With no new measures,
the short-term energy saving impact for 2017 will be 2,788 MWh. The short-term saving is calculated in
full for the year in which it is realised and for subsequent years.
The combined effect of the measures taken in the period 2014-2016 will be 11,684 MWh in 2016. With
no new measures, the combined effect would be 10,487 MWh in 2017 and 7,699 MWh in the
period 2018-2020. Of the total energy savings pursuant to Article 5 (8,225 MWh), 94% has been achieved
through measures taken in the first three years.

> http://ec.europa.eu/energy/sites/ener/files/documents/2013 fi eed article5 fi.pdf
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6 ENERGY SAVINGS- ARTICLE 7
Finland opted to take other policy measures in the Article’s implementation under Article 7 of the EED.
Finland’s target for cumulative energy savings pursuant to Article 7 is 49 TWhcym.

The monitoring of the achievement of the energy savings target referred to in Article 7 of the Energy
Efficiency Directive may take account of energy savings resulting from the energy efficiency measures
implemented in 2014-2020. Annex 3 to this Annual Report includes detailed descriptions of the eight
energy efficiency measures notified for the implementation of Article 7 and the method of calculating the
cumulative energy savings to be achieved from each measure®.

In accordance with the Directive, the new annual savings effect of the previous year and an estimate
of the cumulative energy saving impact pursuant to the Directive during the implementation period and
the entire period 2014-2020 are presented. The new annual energy saving can be reported for the year
(x=2), in which x is the current year.

Table 3 presents the energy saving impact of measures implemented in 2015 and an updated
estimate of the cumulative savings impact pursuant to Article 7 in the periods 2014-2020, 2014-2016

and 2017-2020.

Table 3. Energy efficiency measures under the national energy efficiency programme and their cumulative

energy saving impacts (TWh,,) 2014-2020

ENERGY EFFICIENCY MEASURE TOTAL®
YEAR PERIOD 18 JAKSO 2° PROGRAMM
20157 | 2014-2016 2017-2020 E 2014 - 2020
GWh TWh ym TWh ym TWhgym
KETO-1 ENERGY EFFICIENCY AGREEMENTS 1,438 22.19 10.09 32.28
KETO-2 TRANSPORT FUEL TAXATION/ROAD TRAFFIC 3,002 8.86 13.49 22.34
KETO-3 ENERGY AUDITS 39 0.83 0.48 1.31
KETO-4 ENERGY EFFICIENCY AGREEMENTS/ACTION PLAN
FOR ENERGY SERVICES AND HOYLA — CUSTOMERS 1101 3.39 4.42 7:81
KETO-5 HEAT PUMPS FOR DETACHED, SEMI-DETACHED AND 534 8.06 2.55 10.60
TERRACED HOUSES
KETO-6 HEATING PLANT INVESTMENT 52 1.33 0.63 1.97
KETO-7 ENERGY EFFICIENCY REGULATIONS FOR
RENOVATIONS AND START-UP ASSISTANCE FOR 207 3.67 1.99 5.66
RENOVATION WORK
KETO-8 ENERGY EFFICIENCY REGULATIONS FOR NEW
CONSTRUCTION 370 6.54 3.62 10.16
TOTAL 6,743 54.87 37.26 92.14°

®The descriptions of the measures under Article 7 and the related calculation methods have previously been
presented only in the notification of the implementation of Article 7 submitted on 5 December 2013 and —
partly updated — within Finland’s notification of the national implementation of the Energy Efficiency Directive

submitted on 5 June 2014.
" New energy saving in 2015

® Estimate of the cumulative savings impact in 2020 of measures implemented in the period concerned,

pursuant to Article 7

® The Finnish national target pursuant to Article 7 is 49 TWh .
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ANNEX 1
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7 Gross value added — industry (iv)
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9 Disposable income of households (v)
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11 Electricity generation from thermal power
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13 Heat generation from thermal power plants
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15 Fuel input for thermal power plants (xi)
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17 Tonne kilometres (xiii)
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19 Average disposable household income
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ANNEX 2 STATISTICAL INFORMATION ON COMBINED HEAT AND POWER (CHP)

CHP Supplementary Reporting for European Union Countries Under the EU DIRECTIVE 2004/8/EC
Table EU-1: Electricity and Heat production by CHP Units
Finland

2015

Completely CHP Units (Efficiency 2 75%)

Maximum capacity Production Fuel for Number of Units
CHP
Electricity Heat Electricity Heat
Type of cycle CHP Gross Net CHP Gross CHP
MW MwW MW GWh GWh T TJ (NCV) n
A B C D F G H |
Combined cycle (eff 2 80%) 1 1,536 1,719 1,710 4,916 4,938 19,894 41,696 13
Gas turbine with heat recovery 2 138 162 258 256 260 1,822 3,415 15
Internal Combustion engine 3 11 11 17 58 58 285 620 28
Steam: backpressure turbine 4 2,289 2,475 7,613 8,810 8,999 132,329 190,962 75
Steam: condensing turbine (eff = 80%) 5 894 1,319 2,106 3,612 4,318 32,776 51,574 13
Others 6
Subtotal (1+2+3+4+5+6) 7 4,868 5,686 11,704 17,652 18,573 187,106 288,267 144
Units with a non-CHP component (Efficiency < 75%)
Maximum capacity Production Fuel for Number of Units
CHP
Electricity Heat Electricity Heat
Type of cycle CHP Gross Net CHP Gross CHP
Mw MwW MwW GWh GWh T TJ (NCV) n
Combined cycle (eff < 80%) 8
Gas turbine with heat recovery 9 32 33 41 19 89 88 216 8
Internal Combustion engine 10 31 31 46 7 7 25 75 4
Steam: backpressure turbine 11 545 566 2,556 2,941 3,360 47,730 79,605 15
Steam: condensing turbine (eff = 80%) 12 372 876 835 1,120 3,410 7,483 13,935 6
Others 13
Subtotal (8+9+10+11+12+13) 14 980 1,506 3,478 4,087 6,866 55,326 93,831 33
Total (7+14) 15 5,848 7,192 15,182 21,739 25,439 242,432 382,098 177
of which Autoproducers 16 1,610 1,781 6,915 8,227 8,930 138,156 207,677 7
CHP Supplementary Reporting for European Union Countries Under the EU DIRECTIVE 2004/8/EC
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Table EU-2: OPERATIONAL CHP UNITS FUEL USED FOR CHP PRODUCTION

Finland
MAIN ACTIVITY AUTOPRODUCERS
2015 Units |PRODUCER PLANTS PLANTS TOTAL

1 |10%t 1,609 81 1,690
HARD COAL

2 |TaNey) 39,588 2,054 41,642

3 |10°t 0
SUB-BITUMINIOUS COAL

4 |tamcy) 0

5 |10°t 0
BROWN COAL

6 |TI(NCV) 0
PEAT 7 |10°t 3,225 928 4,153

8 |TI(NCV) 32,456 9,324 41,780

9 |T3©GCV) 0
COKE OVEN GAS

10 [TI (NCV) 129 129
BLAST FURNACE AND OXYGEN STEEY 11 |TJ(GCV) 0
FURNACE GAS

12 |TJ (NCV) 1,729 1,729

13 |10%t 1 1
OTHER COAL PRODUCTS (SOLID)

14 |TI (NCV) 28 28

15 |10%t 19 112 131
RESIDUAL FUEL OIL

16 |TJ (NCV) 782 4,558 5,340

17 |10%t 18 18
REFINERY GAS

18 |TJ (NCV) 880 880

19 |10%t 3 19 22
OTHER LIQUID FOSSIL FUELS

20 |TI(NCV) 134 768 902

21 |TI(Gev) 35,972 17,818 53,790
NATURAL GAS AND GAS WORKS GAS

22 |TI(NCV) 32,378 16,052 48,430
SOLID BIOMASS 23 |TI(NCV) 55,023 161,552 216,575
INDUSTRIAL WASTE 24 |TI (NCV) 1,819 6,116 7,935
MUNICIPAL WASTE (RENEWABLE) 25 |TJ (NCV) 6,105 2,982 9,087
MUNICIPAL WASTE (NON-RENEWABLE) 26 |TJ (NCV) 4,044 2,404 6,448
BIOGAS 27 |TI(NCV) 195 958 1,153

28 |10°t 0
OTHER RENEWABLES AND WASTES

29 |TI(NCV) 11 29 40
NUCLEAR HEAT 30 |TI(NCV) 0
TOTAL 31 |TI(NCV) 174,421 207,677 382,098

NCV - Net Calorific Value
GCV - Gross Calorific Val
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ANNEX 3 DESCRIPTIONS OF MEASURES NOTIFIED FOR THE IMPLEMENTATION OF
ARTICLE 7 OF THE EED

TABLE OF CONTENTS

KETO-1-TEM Energy efficiency agreements

KETO-2-VM/LVM Transport fuel taxation/road traffic

KETO-3-TEM Energy audits

KETO-4-TEM Energy efficiency agreements/Energy Services Action Plan and Hoyla 1Il —
Customers

KETO-5-TEM Heat pumps for detached, semi-detached and terraced houses

KETO-6-MMM Investments in heating plants

KETO-7-YM Energy efficiency regulations for renovations and start-up assistance for
renovation work

KETO-8-YM Energy efficiency regulations for new construction
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KETO-1-TEM

THE MEASURE MEASURE CODE
Energy efficiency agreements KETO-1-TEM
MEASURE PERIODS PERIOD 1 2014-2016,3 a PERIOD 2 2017-2020,4a

POLICY MEASURE LINK

The energy efficiency agreement scheme for the years 2008-2016 and 2017-2025 and the earlier energy
saving agreements (1997-2007) have been important elements of Finland’s climate and energy policy since
2001.

The energy efficiency agreement scheme falls into category c) “voluntary agreements” under paragraph 9,
Article 7 of the EED.

The Finnish Ministry of Economic Affairs and Employment has annually commissioned assignments from
Motiva related to the administration and implementation of the energy efficiency agreement scheme and the
monitoring and impact assessment of the scheme since 1997 (see Motiva’s role in the following section). In
2017, the commissions will total around EUR 0.8 million in value. In addition, energy advice services, funded by
trade associations and provided by Motiva are offered for medium-sized companies that have joined the
scheme.

CONTRACTORS, PARTICIPANTS AND IMPLEMENTING AUTHORITIES
Contractors:

* Motiva: Support for companies/organisations that have joined the scheme in the implementation of the
agreement, the development of tools and services in support of implementation, and advisory services
and the distribution of information e.g. via seminars, training websites and joint development projects.
In certain operational areas, advisory services are company-specific. Checking of annual reporting data
for each party joining the scheme and the requesting of further information. In addition, maintenance
and development of the monitoring database for the energy efficiency agreement scheme, monitoring
and impact assessment of the scheme and the preparation of summary reports.

* TEKES, the Finnish Funding Agency for Technology and Innovation: Processing of applications for
investment aid related to the energy efficiency agreement scheme and the granting of aid.

Participants:

* Industrial companies, private service sector companies, municipalities and joint municipal authorities,
owners of business properties and residential lettings associations that have joined the scheme: Commit
to the objectives concerning the implementation of their individual agreement/action plan, set an
indicative energy saving goal for themselves and provide an annual report on the measures implemented
and the resulting impacts on energy consumption and other measures pursuant to the agreement.

* Confederation of Finnish Industries and its member associations, Finnish Forest Industries, Finnish
Association of Building Owners and Construction Clients RAKLI: Commit to promoting the achievement of
the coverage target in their sector and the implementation of their individual agreement or action plan.
In addition, they commit to the implementation targets defined for trade associations. Some trade
associations also provide funding for the energy advice provided by Motiva for SMEs that have joined the
scheme, with the key goal of supporting companies in charting energy efficiency measures and
implementing detected energy savings measures.

Implementing public authority:

* Ministry of Economic Affairs and Employment (TEM): Contracting party in the energy efficiency
agreement scheme and the administrative responsible authority, except for the action plan for
residential lettings associations in the property sector. Committed to the measures allocated by the
agreement to the ministry in question. http://www.energiatehokkuussopimukset20172025.fi/

* Ministry of the Environment (YM): Contracting party in the energy efficiency agreement scheme and the
responsible administrative authority in the action plan for residential lettings associations in the property
sector. Committed to the measures allocated by the agreement to the ministry in question.
http://www.energiatehokkuussopimukset2017-2025.fi/en/

* Energy Authority A new authority, operational since the beginning of 2014, to which the majority of
administrative duties related to the agreement scheme were transferred from the Ministry of Economic
Affairs and Employment.

2 (25)
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DESCRIPTION OF THE MEASURE
Here, the following three agreement sectors are included in the energy efficiency agreement scheme:

The energy efficiency agreements for trade and industry and the property sector are framework
agreements, signed by the Ministry of Economic Affairs and Employment, the Ministry of the Environment, the
Confederation of Finnish Industries (EK) and some of its member associations, Finnish Forest Industries, and
the Finnish Association of Building Owners and Construction Clients RAKLI.

The energy efficiency agreement scheme for trade and industry includes two action plans for energy-
intensive industries (the forest industry and other energy-intensive industries), four sector-specific action plans
for medium-sized industry (food, chemical, wood-processing and technology) and a generic industrial action
plan for enterprises that do not fall under any of the sector-specific action plans. There are three sector-specific
action plans for the service sector (trade, tourism and hospitality services, and the automotive industry) as well
as a generic action plan for the service sector, which is designed for businesses that do not fall under any of the
sector-specific action plans. The enterprises join the agreements by signing a separate Act of Accession.

The property sector energy efficiency agreement includes two action plans, one for business properties and
the other for residential buildings owned by residential lettings associations#. The actors join the agreements
by signing a separate Act of Accession.

In the local government sector, there is a separate energy efficiency agreement for municipalities and joint
municipal authorities. Municipalities and joint municipal authorities sign the local government sector energy
efficiency agreement, thereby joining the local government sector energy efficiency agreement scheme.

At the end of 2016, the energy consumption of industrial businesses that have signed an energy efficiency
agreement represented over 85% of all industrial energy consumption. For medium-sized industrial
organisations, the energy consumption of businesses implementing action plans varies from sector to sector
and amounts to 50-70% of the total energy consumption covered by the action plan in question. A total of 77
municipalities and joint municipal authorities have signed the local government energy efficiency agreement,
whereas 54 municipalities and joint municipal authorities have joined the energy programme. The participating
local governments represent 77% of Finland’s population. By the end of 2016, a total of 43 organisations that
manage commercial properties had signed the agreement, representing more than 80% of the building stock
governed by the action plan. At the end of 2016, 27 residential lettings associations had signed the agreement,
with housing stock representing more than 80% of the total number of rental, right of occupancy and part-
ownership dwellings falling under the agreement.

For more information about agreements from 2008 see http://www.energiatehokkuussopimukset.fi
and, with respect to new energy efficiency agreements in 2017-2025, see
http://www.energiatehokkuussopimukset2017-2025.fi/ .

Via a web-based monitoring system, businesses and organisations that have signed the energy efficiency
agreement submit annual reports on their energy consumption, any energy saving measures implemented and
progress with their other contractual obligations. The energy saving measures included in the reports can be
measures identified during the course of energy audits or analyses, or measures otherwise identified by the
businesses.

Company and organisation-specific annual reporting is not public. An annual summary, by operating area
and on the agreement scheme as a whole, is prepared on the reported information. This summary data is
published annually.

ASSESSMENT OF IMPACTS ON ENERGY CONSUMPTION

Premises and assumptions

The calculations include all implemented energy saving measures reported (I) in the annual reports of the
participating organisations, with the exception of those identified during the course of energy audits. The
saving effect of measures proposed and implemented in the energy audits of signatories is presented in
connection with the audits, to avoid overlapping savings.

The savings (MWh/a) used in calculations up to the year 2015 are based on the saving effects of measures
reported by the participating organisations in their annual reports. As of 2016, annual savings have been
estimated on the basis of the average in 2008-2015.

The records cover nearly all of the businesses that have signed an energy efficiency agreement, since
approximately 95-100% of these businesses have submitted annual reports each year.

The measures are divided into operational and technical measures. Because the lifetime of savings from
technical measures exceeds 12 years, their effects will be in force in 2020 regardless of whether they were
undertaken in the early years 2009-2013, or during the period of EED implementation 2014-2020.

One half of the savings effect of technical measures implemented each year is expected to materialise
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during the first year. In the calculation of cumulative savings, the coefficient for measures implemented in 2014
is therefore 6.5 and for 2020 it is 0.5. A lifetime of five years has been used in the calculation of operational
measures because one of the key principles of the energy efficiency agreement scheme involves monitoring
consumption efficiently and reacting promptly to faults (continuous improvement and linking of energy issues
to management systems).

On the basis of monitoring data, measures in which ecodesign requirements must be taken into account in
the calculation of saving effects, have been separated from reported electricity savings. Of the savings
concerning lighting, only part concerns actual bulbs, while part concerns lighting solutions and inductors etc. Of
the saving effects of measures related to lighting, 40% are included in the cumulative calculation of saving
effects in accordance with Article 7. Savings related to engines are treated correspondingly, with 20% of the
savings being taken into account during calculation. In addition, at this stage 25% of the remaining electricity
savings are deducted for industry, and 50% in the service sector.

Baseline data

Baseline data for calculations is obtained through the annual reports of signatories to the energy efficiency
agreement scheme from data compiled in the agreement scheme monitoring system.

Each of the participating businesses includes at least the following information in its annual report:

* General information (e.g. contact details, line of business etc.)

* Detailed energy consumption data

* Energy saving measures other than those identified during the course of energy audits and the following
information concerning the same:
implementation year, size of investment, payback period, etc.
estimated energy saving (electricity, heating, fuels) in MWh/a

* The implementation status of energy-saving measures proposed in the energy audits and analyses
| = implemented, D = decided, P = possible, A = abandoned
o other data gained through the energy audit (e.g. saving effect)

» information relating to energy efficiency systems concerning energy consumption monitoring, energy
efficiency plans and environmental systems, etc.

» other information relating to the use of renewable forms of energy, how energy efficiency has been
factored into planning and procurement, the provision of energy efficiency training for personnel,
communications relating to energy savings and energy efficiency, the energy efficiency of transport and
logistics, etc.

The accuracy of the saving calculations for reported individual saving measures corresponds to the level of
accuracy achieved by means of normal field testing and such calculations are usually performed by a third party
consultant (e.g. energy auditor) on behalf of the signatory. Specific instructions on the evaluation of the saving
effects of reported energy saving measures are available on the website of the energy efficiency agreement
scheme. Briefings on savings calculation were arranged for signatories and their service providers as the annual
reporting began.

Some of the baseline data for calculations is based on design values or estimates, as measuring is not
always possible. Normalised thermal energy consumption figures are used in the calculation of the saving
effects of individual measures concerning thermal energy dependent on the outdoor temperature. The savings
achieved by savings measures are not usually verified by measuring afterwards, as this is often impossible in
practice and/or results in significant extra costs.

Method of calculation

For the purposes of calculating the saving effects of individual energy efficiency measures reported in the
energy efficiency agreements, the generally used method is method c) “scaled savings”, presented in
paragraph 1, Annex V of the Energy Efficiency Directive (see also “Baseline data” above). Some of the reported
saving effects may also be “metered” (Annex V, paragraph 1 method b). See also “Baseline data” above.

The overall saving effect of the energy efficiency agreement scheme described herein is calculated using the
special national BU calculation method, modified from the method previously used in NEEAP calculations, while
taking account of the framework conditions related to EED calculation. Separate account is taken of the lifetime
of savings in calculations related to operational and technical measures. In addition, account is taken of the
need, prompted by ecodesign requirements, to calculate only the saving achieved for measures involving
technology superior to the minimum levels.

The annual energy saving (ES) is based on the energy saving effects (electricity + heating + fuels) of
measures reported by the participating organisations as 'implemented’ (1).
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Annual energy savings (ES) are calculated using the following formula:

ES[GWh/a] = ES(heating + fuels) + ES(electricity)

The cumulative energy saving effect during the years shown in the table below has been calculated by
combining the saving effects (ES) calculated for each year, on the basis of the aforementioned principles,
multiplied by the cumulative coefficient for each year.

As stated above, the coefficient for operational measures in the calculation of cumulative savings is 5 (5 for
the years 2014 and 2015, 4.5 for 2016 and 0.5 for 2020). For technical measures, the coefficient for the
calculation of cumulative savings is 6.5 in 2014 and 0.5 in 2020. The savings from early measures were reported
in the annual report for 2015. In that calculation, the coefficient for the calculation of cumulative savings from
technical measures was 11.5 for 2009 and 7.5 for 2013. The operational measures implemented in 2009-2013
were not included in the calculation of the saving effects of early measures, because the savings they
generated are not effective in 2020.

The total cumulative energy saving effect shown in the table below has been calculated by combining the
annual cumulative saving effects for the periods shown in the table. The “straightforward” calculation method
was used.

Overlap

Account has been taken of the overlap with energy audits. With the exception of process industry energy
analyses, this assessment does not factor in the effects of measures identified during energy audits, which
have been covered only in the impact assessment associated with such audits.

Parties responsible for impact assessment

Energy Authority, Motiva

FOLLOW-UP OF RESULTS AND CORRECTIVE MEASURES

The results of energy efficiency agreements are monitored through the signatories’ company/organisation-
specific annual reporting. The data reported annually by companies and organisations is described above in
#“Assessment of impacts on energy consumption - baseline data”. Motiva checks the orders of magnitude of
the data and its accuracy in other respects after all reports have been submitted, asking the participating
businesses for additional information if necessary. Annual reporting data per signatory is not public.

Energy advisory services related to the agreement scheme are in progress in some sectors covered by the
agreement scheme. In connection with contacts with companies, measures reported by the companies as
having been implemented, and those related to the calculation of savings, are also discussed. In addition, a
report was drawn up in 2011, based on a random sampling of the calculation and documentation of saving
measures, reported as implemented by medium-sized industrial companies.

Annual summaries by operating area and on the energy saving agreement scheme as a whole are compiled
on the basis of reported company/organisation specific data. These summaries are public, e.g.
Toimialakohtaiset vuosiraportit ja Energiatehokkuussopimusten tuloksia 2008-2015.pdf .#

Each agreement has a management team, whose tasks include the assessment of the results of the
agreement scheme and, if necessary, the planning and implementation of corrective measures.

CUMULATIVE ENERGY SAVINGS UNDER ARTICLE 7, 2014-201 | 2017-202 | 2014-202
GWh,,, (END-USE) 6 0 0
EED KETO-1-TEM Energy efficiency agreement scheme 22,341 10,156 32,497
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http://www.energiatehokkuussopimukset.fi/fi/toimintaa_ja_tuloksia/sopimustoiminnan_tuloksia/vuosiraportit/
http://www.energiatehokkuussopimukset.fi/fi/toimintaa_ja_tuloksia/sopimustoiminnan_tuloksia/vuosiraportit/
http://www.energiatehokkuussopimukset.fi/fi/toimintaa_ja_tuloksia/sopimustoiminnan_tuloksia/vuosiraportit/
https://www.motiva.fi/files/12178/Energiatehokkuussopimusten_tuloksia_2008-2015_Energy_Efficiency_Agreements_Results_2008-2015.pdf
https://www.motiva.fi/files/12178/Energiatehokkuussopimusten_tuloksia_2008-2015_Energy_Efficiency_Agreements_Results_2008-2015.pdf

KETO-2-VM/LVM

MEASURE MEASURE CODE
Transport fuel taxes/road transport KETO-2-VM/LVM
MEASURE PERIODS PERIOD 1 2014-2016,3 a PERIOD 2 2017-2020,4 a

POLICY MEASURE LINK
Transport fuel taxation falls into category a) of paragraph 9, article 7

CONTRACTORS, PARTICIPANTS AND IMPLEMENTING PUBLIC AUTHORITIES
Contractors:
* Not relevant
Participants:
* Not relevant
Implementing public authority:
* Ministry of Finance (VM): issues proposals for tax legislation in Finland
* Customs: was responsible for the collection of fuel taxes in Finland until 2017
* Tax administration: responsible for the collection of fuel taxes in Finland

DESCRIPTION OF THE MEASURE

The Act on excise duty on liquid fuels (Laki nestemaisten polttoaineiden
valmisteverosta 1472/1994) and the Act on the amendment of the Act on excise duty
on liquid fuels (Laki nestemaisten polttoaineiden valmisteverosta annetun lain
muuttamisesta 1170/2016)

ASSESSMENT OF ENERGY SAVING IMPACT
Premises and assumptions

The assessment covers the use of petrol and diesel in passenger cars. In this measure, savings are generated from
transport fuel taxation (including excise duties, carbon dioxide based taxes, the strategic stockpile fee and VAT)
which is higher in Finland than the EU minimum requirements for the tax bands and VAT on fuels.

Baseline data

The source of the transport fuel consumption data for 2009-2015 is VTT’s LIPASTO database. For instance, in 2015
petrol consumption by passenger cars amounted to 1,760 million litres and that of diesel fuel to 956 million litres.
The study only applies to petrol-driven and diesel-powered vehicles, motorcycles and mopeds. The consumption
figures for 2015 were also used for 2016-2020.

Statistics Finland’s energy statistics are the source of the tax-free price of transport fuels. An average price
calculated on a quarterly basis is used for each year. For instance, in 2016, the tax-free price of 95-octane petrol
was 45.30 cents/litre and that of diesel fuel was 45.90 cents/litre.

The minimum tax rate on petrol, set by the EU, has been 35.9 cents/litre since 2009. The minimum tax rate on
diesel fuel was 30.2 cents/litre in 2009 and has been 33.0 cents/litre since then. The prevailing rate has been used
for the coming years 2018-2020.

Taxes and levies on petrol have developed as follows in Finland:

* The excise duty on petrol was 62.02 cents/litre in 2009-2010. From 2011, the excise duty was divided into
energy content tax at 50.36 cents/litre and carbon dioxide tax at 11.66 cents/litre. In 2012, the carbon
dioxide tax rose to 14 cents/litre, which was the rate for 2013.

* The strategic stockpile fee was 0.673 cents/litre in 2009-2013.

* In 2014, the tax rate, including energy content tax, carbon dioxide tax and the strategic stockpile fee totalled
67.29 cents/litre. In 2015-2016, the tax rate totalled 68.13 cents/litre. In 2017, the tax rate is 70.25
cents/litre. The same tax rate was applied for the years 2018-2020.

The taxes and levies on diesel fuel have developed as follows in Finland:

* The excise duty on diesel fuel was 36.05 cents/litre in 2009—2011. From 2012, the excise duty was divided
into energy content tax at 30.7 cents/litre and carbon dioxide tax at 15.9 cents/litre. This rate also applied in
2013.

* The strategic stockpile fee was 0.353 cents/litre in 2009-2013.

* In 2014, the tax rate, including energy content tax, carbon dioxide tax and the strategic stockpile fee totalled
49.66 cents/litre. In 2015-2016, the tax rate totalled 50.61 cents/litre. In 2017, the tax rate is 53.02
cents/litre. The same tax rate was applied for the years 2018-2020.

The minimum value-added tax rate in the EU has been 15%. On 25 May 2016, the European Council decided to
maintain the same rate for two more years. In Finland, VAT was 22% in 2009. In 2010, VAT was raised to 23%
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midway through the year (1 July 2010). The rate applied for 2010 is therefore 22.5%. In 2011-2012, VAT was 23%.
In 2013-2017, VAT was 24% and the same rate was applied for the period 2018-2020.

The applied price elasticity for demand was as estimated in Sweden (Regeringskansliet, Finansdepartement,
19.3.2013. Bensin- och dieselkonsumption i Sverige — ekonometriska skattningar av priselasticiteter. By Runar
Brannlund, CERE, Umea Universitet.). The resulting short-term elasticity for petrol was -0.49 and -0.17 for diesel
fuel. However, these fuels have cross linkage: when petrol prices rise and consumption falls, diesel consumption
rises and vice versa. The impact of a 10% increase in petrol prices on demand for diesel is 1.2% (price elasticity 0.12)
and the impact of a 10% increase in diesel prices on demand for petrol is 11% (price elasticity 0.11). A simultaneous
change in price reduces the impact of cross linkage, but no account was taken of this in the calculation. The short-
term price elasticity applied in the calculations mainly takes account of changes in behaviour. Price changes also
have long-term impacts, but these were not studied.

A lifetime of one year was assumed for the measures.

Method of calculation
Finland has its own BU calculation system. The method corresponds to method c in paragraph 1 of Annex V of the
EED and the principles in paragraph 3 of Annex V on the calculation of taxation impacts.

The calculations examined fuel prices at taxation rates in Finland and the minimum taxation rate of the EU for
every year during the period 2009-2020. The taxation rate in Finland led to the price of petrol being 41% higher in
2009 than it would have been at EU tax rates. Diesel prices would have been 15% higher. In 2016, the difference
was 51% for petrol and 32% for diesel. When these annual differences in price are multiplied by price elasticity, the
result shows how many percent higher consumption would be if EU tax rates were applied. When this figure is
multiplied by the actual consumption, the figure shows the saving resulting from higher taxes. In addition, account
is taken of the aforementioned cross linkage between petrol and diesel consumption in passenger car traffic.

The total cumulative energy saving effect shown in the table below has been calculated by combining the
annual saving effects for the periods shown in the table. The “straightforward” method has been used in the
calculation.

The impacts of taxes and other levies on transport fuels were also calculated using the VATTAGE model of the
VATT Institute for Economic Research. The saving effect calculated using the VATTAGE model totals 22 TWh,, for

the period 2014-2020. Documentation for the model is available online at VATTAGE documentation
Overlap

No overlapping impacts.
Parties responsible for impact assessment
Finnish Ministry of Economic Affairs and Employment, Motiva, VATT

FOLLOW-UP OF RESULTS AND CORRECTIVE MEASURES

The development of energy efficiency in transport is monitored as part of the implementation of the National
Energy and Climate Strategy. The Ministry of Finance has the authority to issue proposals on changes to transport
fuel taxation, if necessary.

CUMULATIVE ENERGY SAVINGS UNDER ARTICLE 7, 2014-2016 |2017-2020 |2014-2020
GWh,,, (END-USE)
EED KETO-2-VM/LVM Transport fuel taxes/passenger cars 8,856 13,486 22,342
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http://www.vatt.fi/se/publikationer/senastePublikationer/publikation/Publication_6257_id/832
http://www.vatt.fi/se/publikationer/senastePublikationer/publikation/Publication_6257_id/832
http://www.vatt.fi/se/publikationer/senastePublikationer/publikation/Publication_6257_id/832
http://www.vatt.fi/se/publikationer/senastePublikationer/publikation/Publication_6257_id/832

KETO-3-TEM

MEASURE MEASURE CODE
Energy audits KETO-3-TEM
MEASURE PERIODS PERIOD1  2014-2016,3 a PERIOD 2  2017-2020,4a

POLICY MEASURE LINK

Supported energy audits have long been an important part of Finland’s energy policy. Energy audits were one of the
obligations laid down in the industrial sector energy saving agreement (1997-2007), as they were in the
implementation of the energy efficiency agreements 2008-2016 and in the new agreement period 2017-2025.

The energy audit programme was launched in 1992, and subsidies towards energy audits of real properties and
industrial energy audits and analyses have been available since then. A total of EUR 38 million in subsidies was
granted between 1992 and 2015. The amount of subsidies varied from EUR 1 million to EUR 8.2 million between
2009 and 2015. The subsidies cover 40% of eligible labour costs for all organisations and 50% of the costs of small
and medium-sized organisations that have signed an energy efficiency agreement, and for municipalities. Large
enterprises have not been eligible for energy audit subsidies since the introduction of the Energy Efficiency
Directive on 5 June 2014.

In addition, the Finnish Ministry of Economic Affairs and Employment has annually commissioned assignments
from Motiva related to the energy efficiency agreement scheme and the monitoring and impact assessment of the
scheme since 1994 (see Motiva’s role in the following section). In 2017, these commissions will total around EUR
0.35 million in value.

The energy efficiency measures implemented as proposed in the energy audits are acceptable energy efficiency
measures other than those in categories (a)—(f) and cited as examples in paragraph 9, Article 7.

CONTRACTORS, PARTICIPANTS AND IMPLEMENTING PUBLIC AUTHORITIES

Contractors:

¢ TEKES, the Finnish Funding Agency for Technology and Innovation: Processing of decisions on energy auditing
subsidies and granting of subsidies

* Motiva: Serves as the practical operator in the implementation of the energy audit programme. Tasks include
the development of energy audits (incl. energy audit models), training of energy auditors, arrangement of
topical seminars, quality assurance of the audits, participation in marketing and advice for audit subsidy
applicants. The work also includes the maintenance, development and impact assessment of the energy
audit monitoring system.

Participants:

¢ Businesses and non-governmental organisations commissioning energy audits: Order an energy
audit/analysis from qualified energy auditors who have completed the energy audit training. Utilise energy
audit results in enhancing the energy efficiency of their operations.

* Energy auditors: Attend energy auditor training provided by Motiva and, once they have completed the
related exam, become qualified to perform energy audits subsidised by the Ministry of Economic Affairs and
Employment.

Market energy audits and perform them for businesses and non-governmental organisations.
Implementing public authority:

* Ministry of Economic Affairs and Employment/Energy Authority: Authority responsible for the energy audit

programme.

DESCRIPTION OF THE MEASURE

The energy audit programme has been implemented in Finland since 1994. Various energy audit models for
different user groups and various purposes have been developed within the programme. An energy audit always
includes an evaluation of current energy and water consumption, an examination of potential energy saving
measures, an estimate of their saving effects and reporting. Energy audits are carried out by consultants trained
and certified by Motiva.

Three different energy audit templates are available in the industrial sector: industrial energy audit, industrial
energy analysis and a two-stage energy analysis for the process industry. Industrial organisations can also use the
energy audit templates developed for the service sector to audit office buildings, for example.

Four energy audit templates are in use in the local government sector: the energy inspection for properties,
energy audit for properties, follow-up audit for properties and commissioning inspection for properties. In addition,
renewable energy audits were introduced for the local government sector in 2005, which involve examining the
opportunities of local government to increase the use of renewable forms of energy.

ASSESSMENT OF ENERGY SAVING IMPACT
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Premises and assumptions

When calculating actual savings in energy audits, information is used as provided by businesses and non-
governmental organisations which have signed up to energy efficiency agreements, on the energy audit measures
implemented each year from among those proposed in energy audits and their calculated saving effects. Such
information is gained from the annual reports of the energy efficiency agreement scheme. When assessing the
annual savings in energy audits of businesses and non-governmental organisations that have not signed up to the
energy efficiency agreements, use is made of the savings potential (TSP) of measures identified during the course of
energy audits and reported to the energy audit database and the percentage of implemented measures (IP)
reported by all energy efficiency agreement signatories in their annual reports.

Saving potential data derived from the energy audits of companies other than those that have signed up to the
energy efficiency agreements for 2009-2015 is based on reported audits. The average materialisation percentage
of the saving potential identified during audits has been calculated on the basis of information submitted by
organisations, in their annual reports, concerning the implementation of energy efficiency agreements in 2015. In
recent years, energy audits related to the energy efficiency agreement scheme have accounted for over 80% of all
industrial energy audits: over 95% in the local government sector, over 80% in industry and around 50% in the
private service sector. These savings relate to both medium-sized industrial organisations and energy-intensive
industry, but do not include savings due to measures proposed during second stage energy analyses of the process
industry, which are reported in annual reports on energy efficiency agreements. Likewise, the results of the
renewable energy audit of the local government sector are not included.

It is estimated that, in 2016, the average saving potential of audits will equal the level of 2012-2014, while that
of 2017-2020 will equal the average level implemented during the energy efficiency agreement period in
2008-2014. No figures are available for 2015 with regard to the average saving potential, as many of the audits
carried out that year have not yet been reported.

Saving potential and implementation figures have been calculated separately for operational measures and
technical measures. The lifetime of savings derived from technical measures is over 12 years, which means that
their impact will still be in effect in 2020.

It is estimated that half of the savings effect of technical measures implemented each year materialises during
the first year. In the calculation of cumulative savings, the coefficient for measures implemented in 2014 is
therefore 6.5 and for 2020 it will be 0.5. The calculated lifetime of operational measures is 5 years.

With respect to the monitoring data, measures in which account must be taken of ecodesign requirements
when calculating saving effects have been separated from reported savings in electricity, while measures related to
lighting and engines have so far been separated from electricity savings. Of savings related to lighting, only part are
attributable to the actual bulbs used. Of the saving impact of measures related to lighting, 40% are included in the
cumulative calculation of the saving effect pursuant to Article 7. Savings associated with engines are treated
correspondingly, taking 20% of the savings into account in the calculations. In addition, at this stage 25% of the
remaining savings in electricity have been deducted for industry and 50% for the service sector.

Baseline data

The baseline data for calculations has been derived from the energy audit and energy efficiency agreement
monitoring system, in which data from the subject of each energy audit is compiled at three stages.
*  The following information is submitted on the application and funding decision:
. the size of the property, the year in which it was built, the type of property, participation in saving
agreements, audit subsidies granted
¢  The following information is submitted concerning the energy audit report:
. energy and water consumption data from the year preceding the audit
. for each proposed measure:
. brief description/name of the measure, categorisation used for separating operational and
technical measures
. heating, electricity and/or water saving in units of energy (kWh/a) and costs (EUR/a)
. investment estimate and direct payback period (EUR, a)
. status of proposed measures (implemented = |, decided = D, possible = P, abandoned = A)
*  The following information concerning annual reports is submitted on the implementation of energy
efficiency agreements:
. information on the implementation of measures proposed in connection with energy audits and
their status (I, D, P, A)
. participation in the emissions trading scheme
Information derived from energy audit reports includes figures calculated and/or measured by trained and certified
energy auditors on site, and calculations produced on the basis of the same. The accuracy of savings calculations
corresponds to the accuracy achieved by means of normal field testing. Normalised thermal energy consumption
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figures are used in the calculation of the saving effects of individual measures concerning thermal energy
dependent on the outdoor temperature. Because measurement is not always possible, some baseline data is based
on design values or estimates. In most cases, savings achieved by saving measures are not verified by retrospective
measurements, as measurement is often difficult in practice and results in considerable extra costs.

The status of each of the measures proposed in connection with energy audits must be entered during annual
reporting, i.e. on whether the measure has been implemented (1), whether a decision has been made to implement
the measure (D), whether the possibility of implementing the measure is being contemplated (P) or whether a
decision has been taken to abandon the measure (A). The percentage of saving measures identified during the
course of industrial energy audits that are implemented (IP) is assessed in this calculation, which only applies to
implemented savings i.e. the implementation percentage (l) calculated on the basis of measures proposed in energy
audits annually reported as having been implemented by the signatories of energy efficiency agreements.

IP[%] =1

The implementation percentage is calculated separately for heating and electricity saving measures, and for
operational measures and technical measures. It is calculated for energy-intensive industry, medium-sized
industrial organisations, the private service sector and the local government sector. Based on information from the
2012 annual reports, on agreements and measures already implemented (no terminated measures or parts of
measures being considered are included), according to the impact assessments of energy audits the percentages of
saving potential implemented (IP) are:

* 68% for operational measures relating to heating and fuels (H + F) for medium-sized energy consumers, 65%
for measures relating to electrical energy (E) and, correspondingly, 41% (H + F) and 35% (E) for energy-
intensive energy users, 58% (H+F) and 52% (E) for the local government sector, and 73% (H+F) and 58% (E)
for the private service sector

¢ 31% for technical measures relating to heating and fuels (H + F) for medium-sized energy consumers and 39%
for measures relating to electrical energy (E) and, correspondingly, 41% (H + F) and 21% (E) for energy-
intensive energy users, 58% (H+F) and 26% (E) for the local government sector, and 17% (H+F) and 37% (E)
for the private service sector,

Method of calculation

For the purposes of calculating the saving effects of individual energy efficiency measures proposed in energy
audits, the method used is method c) “scaled savings”, as presented in paragraph 1, Annex V of the Energy
Efficiency Directive. See also “Baseline data” above.

The overall saving effect of the energy efficiency agreement scheme described herein is calculated using the
special national BU calculation method, modified from the method previously used in NEEAP calculations and taking
account of the framework conditions for EED calculation. Separate account is taken of the lifetime of savings when
calculating for operational measures and technical measures. Account is also taken of the need — due to ecodesign
requirements — to calculate the savings solely for measures that are technology superior to the minimum levels.
Classification
of energy audit measures is used when calculating savings involving these target groups.

The annual new energy saving effect (ES) is calculated on the basis of the total saving potential (TSP) of the
saving measures proposed, during the course of the energy audits reported each year, with regard to heating and
electricity and the percentage of the proposed saving measures already implemented (IP). The premises and
assumptions applied to the calculations are discussed above.

The new annual energy saving (ES) is calculated by adding the actual saving effects of energy audits to those of
measures proposed in other energy audits and reported as having been implemented in annual reporting on energy
efficiency agreements (ETS-ES), using the percentage of measures implemented (IP) and previously identified as
sound plus the total saving potential (TSP) of the energy audits in question by operating area (energy-intensive
industry, medium-sized industrial organisations, private service sector, the local government sector) as follows:

ES [GWh/a] = ETS-ES by operating area + IP(heating)*TSP(heating)operating area +
IP(electricity)*TSP(electricity)operating area The total cumulative energy saving effect shown in the table below
has been calculated by combining the annual cumulative saving effects (ES).

As stated above, in the calculation of cumulative savings the coefficient for operational measures is 5 (4.5 for
2016 and 0.5 for 2020). With respect to technical measures, the coefficient for the calculation of cumulative savings
is 6.5 in 2014 and 0.5 in 2020. Savings from early measures were reported in the annual report for 2015. In that
calculation, the coefficient for the calculation of cumulative savings from technical measures was 11.5 for 2009 and
7.5 for 2013. The operational measures implemented in 2009-2013 were not included in the calculation of the
saving effects of early measures, because the savings they generated will not be in effect in 2020.

The total cumulative energy saving effect shown in the table below has been calculated by combining the
annual cumulative saving effects for the periods shown in the table. The “straightforward” method was used in the
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calculation.

Overlap
Energy auditors propose the order in which the identified saving measures should be implemented and factor in
any overlaps between individual measures.

Account has been taken of the overlap between energy audits and the energy efficiency agreement scheme in
such a manner that all measures — including those proposed in the energy audits of businesses and non-
governmental organisations that have signed up to the agreements and for which a saving effect has been
determined — are included in the energy audit saving impact presented in this Annex and that no account is taken of
this saving effect when calculating the saving effect of the energy efficiency agreement scheme.

Parties responsible for impact assessment
Energy Authority, Motiva

FOLLOW-UP OF RESULTS AND CORRECTIVE MEASURES

The volume (including the number and cubic capacity rm® of service sector buildings and the energy consumption of
industrial enterprises included in the audits) and results (savings potentials) of energy audits subsidised by the
Ministry of Economic Affairs and Employment are monitored annually.

A summary of this information has been created for use by the ministry; information for a variety of purposes
(e.g. case cards and webpages etc) is based on the summary. Tilastotietoa energiakatselmuksista (Statistical data on
energy audits) etc).

In addition, the implementation of measures proposed in energy audits is monitored through the annual
reporting of energy efficiency agreements.

The responsible ministry (Ministry of Economic Affairs and Employment ) and the Energy Authority monitor the
results of energy audits and may undertake corrective measures, if necessary.

CUMULATIVE ENERGY SAVINGS UNDER ARTICLE 7, 2014-2016 |2017-2020 |2014-2020
GWh,,, (END-USE)
EED KETO-3-TEM Energy audits 831 484 1,314
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https://www.motiva.fi/ratkaisut/energiakatselmustoiminta/tem_n_tukemat_energiakatselmukset/tilastotietoa_katselmuksista
https://www.motiva.fi/ratkaisut/energiakatselmustoiminta/tem_n_tukemat_energiakatselmukset/tilastotietoa_katselmuksista
https://www.motiva.fi/ratkaisut/energiakatselmustoiminta/tem_n_tukemat_energiakatselmukset/tilastotietoa_katselmuksista

KETO-4-TEM

MEASURE MEASURE CODE
Energy efficiency agreements/Energy Services Action Plan and Hoyla 1ll — KETO-4-TEM
Customers

MEASURE PERIODS PERIOD 1 2014-2016,3 a PERIOD 2  2017-2020,4 a

POLICY MEASURE LINK

The energy efficiency agreement scheme for the years 2008-2016 and 2017-2025 and the earlier energy saving
agreements (1997-2007) have been important elements in Finland’s climate and energy policy since 2001.

The energy efficiency agreement scheme falls into category c) “voluntary agreements” under paragraph 9, Article 7
of the EED.

CONTRACTORS, PARTICIPANTS AND IMPLEMENTING PUBLIC AUTHORITIES
Contractors:

* Motiva: Support for the companies/organisations that have joined the scheme, in the implementation of the
agreement, the development of tools and services in support of implementation, and the provision of
advisory services and information e.g. via seminars, training websites and joint development projects.
Advisory services are company-specific in certain operational areas. Auditing the annual reporting data of
each party joining the scheme, requesting further information and engaging in the related development. In
addition, maintenance and development of the monitoring database of the energy efficiency agreement
scheme, monitoring and impact assessment of the scheme and the preparation of summary reports.

Participants:

¢ Companies that engage in electricity transmission and distribution, and district heating and cooling
distribution and sales, having joined the Energy Services Action Plan of the energy efficiency agreement for
businesses. In accordance with the Energy Services Action Plan, these companies have committed themselves
to helping their customers raise the efficiency of energy consumption, and to markedly promoting the
efficiency of the end use of energy and the achievement of the indicative 9% energy saving target laid down
by the ESD with regard to the energy consumption of such customers, between 2008 and 2016 compared to
the progress made without energy efficiency measures. In addition, via the agreement scheme monitoring
system they annually report the energy efficiency advice and communications-related measures
implemented for customers.

* Finnish Petroleum Federation, Oil Industry Service Centre, Association of Finnish Petrol Retailers and
Transport Services, all major Finnish retailers of heating and transport fuels: Commit to enhancing the energy
efficiency of oil heating systems in their respective areas. In addition, they commit to the implementation
targets defined for trade associations.

* Confederation of Finnish Industries and Finnish Energy Industries: Commit to promoting the achievement of
the coverage target in their sector and the implementation of their individual agreement or action plan. In
addition, they commit to the implementation targets defined for trade associations.

Implementing public authority:

¢ Ministry of Economic Affairs and Employment (TEM): Contracting party in the energy efficiency agreement
scheme and the administrative responsible authority. Committed to the measures allocated by the
agreement to the ministry in question.

* Ministry of the Environment (YM): One of the two ministries that have signed the Hoyla 1ll agreement.
Responsible for boiler inspections and the related advisory services.

* Energiavirasto (EV): Energy Authority A new authority, operational since the beginning of 2014, to which
some administrative duties related to the agreement scheme were transferred from the Ministry of
Economic Affairs and Employment.

More information about agreements valid from 2008 onwards is available

athttp://www.energiatehokkuussopimukset.fi and, for further details on new energy efficiency agreements for the
period 2017-2025, see http://www.energiatehokkuussopimukset2017-2025.fi/ .

DESCRIPTION OF THE MEASURE

Energy efficiency agreement for businesses/Energy Services Action Plan — Customers

The Energy Services Action Plan is one of the action plans included in the Energy efficiency agreement for
businesses

. For participating businesses, the Action Plan includes goals and obligations related to both their

own energy consumption and that of their customers. This description of measures focuses on advisory and
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communication services provided by businesses participating in the Energy Services Action Plan for their customers.

Businesses that have joined the Energy Services Action Plan represent almost 90% of Finland’s electricity
distribution businesses, just over 90% of all electricity sales and 86% of all district heating sales.

Businesses that have signed an energy efficiency agreement submit annual reports, via a web-based monitoring
system, on measures aimed at improving the energy efficiency of their customers. The measures reported via the
monitoring system relate to advice, communications, consumption data and billing. Quantitative information on the
implementation of measures and their target groups is also reported. This indicates that, in each year monitored,
almost all (95%—99%) signatories have implemented measures for end customers in the aforementioned measure
categories.

Company and organisation-specific annual reporting is not public. An annual summary by operating area and on the
agreement scheme as a whole is prepared on the reported information.

The most popular of the types of measures reported by businesses are discussed below. As stated above, the
participating businesses represent most electricity and district heating/cooling sales in Finland, and the information
therefore paints a very reliable picture of the market. In Finland, energy companies also have long traditions in
implementing measures targeted at customers and such activities are continued on an annual basis. The number of
measures to be implemented during the 2008-2016 contracting period and the number of people targeted will
become very high.

Advice

The most popular consultancy measures in energy saving advisory services targeted at customers include:
* Telephone-based provision of energy saving advice
* Consumption meter hire
* Email-based or web-based provision of advice
* On-site provision of energy saving advice
* Events for customers and stakeholders
Communication

The most popular communication measures in energy saving communications include:
* Articles about energy efficiency in customer magazines
* Information about energy efficiency on websites
* Leaflets about energy efficiency for customers
* Participating in the Energy Saving Week
¢ Provision of material on energy saving for schools
Consumption data

The most popular measures relating to consumption data are:

* Access to personal consumption data online

* Remote metering

* Provision of energy consumption reports for customers

* Installation of kilowatt-hour meter and customer's online monitoring of own consumption
Invoicing
Most companies invoice their customers either monthly or at least 4—6 times a year on the basis of actual
consumption.

Hoyla — energy efficiency agreements — Customers

The 2017-2025 agreement follows on from the Hoyla | (1997-2001) and 1l (2002—-2007) energy saving programmes
and the Hoyla 11l energy efficiency agreement (2008-2016).

Hoyla energy efficiency agreements are more extensive than the previous HOyld programmes. This description
applies to oil-heated residential properties.

The objective of the Hoyla Il agreement is to achieve a saving of at least nine percent in the consumption of
heating oil between 2005 and 2016. The agreement promotes the maintenance of oil-based heating systems, boiler
replacements and other energy-efficient repairs in buildings. The Hoyla IV energy efficiency agreement 2017-2025
continues the aforementioned activities.

In addition, the Hoyla energy efficiency agreements promote regular inspections of heating boilers in buildings
and the training and certification of inspectors pursuant to Article 8 of the Energy Efficiency Directive.

With regard to the implementation of the agreement, the participants provide comprehensive training, advice
and communications for the group targeted by the measure.

Via a web-based monitoring system, the Oil Industry Service Centre submits annual reports on measures aimed
at improving the energy efficiency of its customers. The monitored measures mainly involve communications at
trade fairs and events, and advice on enhancing energy efficiency in
a customer magazine targeted at all oil-heated properties. Quantitative information on the implementation of
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measures and their target groups is also reported.

In addition, the Hoyla Il agreement promotes regular inspections of heating boilers and the training and
certification of inspectors, pursuant to Article 8 of the Energy Efficiency Directive.
Target-specific advice is provided during boiler inspections.

ASSESSMENT OF ENERGY SAVING IMPACT
Premises and assumptions

Based on the 2011-2012 report, which measures and assesses the impacts of so-called soft energy efficiency
measures taken by Energy Services Action Plan customers, the saving effect of these measures totals 1-3% of the
target group’s energy consumption.

http://energia.fi/files/1225/Pehmeiden energiatehokkuustoimien vaikutusten mittaus ja arviointi.pdf

On the basis of the report, the estimated saving effect is 2.5% of households’ energy consumption (electricity,
district heating and light fuel) and only 1% of energy consumption (electricity and district heating) of other target
groups. Hence, the savings estimates used are fairly moderate in relation to the results of the report.

The target group for the calculation includes household consumption of electricity and district heating, as well
as an additional 10% of the corresponding energy consumption of industry (small industrial organisations), one third
of the corresponding energy consumption of services, and one half of that of agriculture and forestry. Residential
properties heated with light fuel form an additional target group. District cooling is not included in the assessment.

Baseline data

The baseline data used is data by Statistics Finland on the electricity and district heating energy consumption of the
measure’s target group in 2009-2015, and estimates of consumption figures for the subsequent years based on
such data and district heating consumption forecasts. When determining the energy consumption subject to the
saving effect, account is taken of the share of energy sold and distributed — by businesses that have signed the
agreement — of the total sales and distribution of electricity and district heating in Finland.

The calculation assumptions also take account of the coverage, reported by signatories, of measures related to
advice and communications (close to 100%).

In addition, for oil-heated buildings, the baseline data used includes Statistics Finland’s energy consumption
data for residential properties in 2009-2015, and consumption for the following years estimated on the basis of
such data. With regard to light fuel, it is assumed that communications comprehensively reach the target group in
question.

Method of calculation

The basis for calculating the saving effect of so-called soft energy efficiency measures (see “Description of the
measure” above) targeted at customers is the method presented in Annex V, paragraph 1 of the Energy Efficiency
Directive, d) “Surveyed savings” (see also “Baseline data” above). Using this and other information described above,
the saving effect can be calculated using the method c) “scaled savings”, presented in paragraph 1 of Annex V.

The total saving effect described herein is calculated using Finland’s own BUI calculation method and takes only

the saving effect of so-called soft measures, i.e. Measures related to people’s behaviour, into account. Annual
energy savings (ES) are calculated using the following formula:
Energy Services Action Plan — Customers

ES[GWh/a] = 0.025*households’ energy consumption (electricity+district heating) + 0.01*other energy

consumption in the target group (electricity+district heating).
Hoyla Il — Customers

ES[GWh/a] = 0.025*consumption of light fuel oil in residential properties
In calculating cumulative savings, the lifetime used for new annual energy saving is 1 year.

The measures were also effective in the early period 2009-2013, but no account was taken of their effects
(5,934 GWh,,,) in the cumulative saving effect of Article 7, because the saving effect of measures implemented in
2009-2013 will not be valid in 2020 (lifetime of saving 1 year). The early measures were reported in the EED annual
report for 2015.

The total cumulative energy saving effect shown in the table below has been calculated by combining the
annual saving effects for the periods shown in the table. The “straightforward” method was used in the calculation.
Overlap
Account has been taken of the overlap with other agreement scheme activities. This estimate does not include
customers in medium-sized industrial organisations and energy-intensive industries, or energy consumption in
service sectors related to other energy efficiency scheme activities (see measure KETO-1_TEM).

Parties responsible for impact assessment
Finnish Ministry of Economic Affairs and Employment, Motiva
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FOLLOW-UP OF RESULTS AND CORRECTIVE MEASURES

The results of energy efficiency agreements are monitored through annual reporting. Motiva checks the orders of
magnitude of the data and its accuracy in other respects after all reports have been submitted, and requests

additional information if necessary.

Each agreement has a management team, whose tasks include assessing the results of the agreement scheme

and, if necessary, the planning of corrective measures.

CUMULATIVE ENERGY SAVINGS UNDER ARTICLE 7, 2014-2016 |2017-2020 |2014-2020
GWh,,, (END-USE)
EED KETO-4-TEM- Energy Efficiency Agreement Scheme/
A Energy Services Action Plan — Customers 2 996 3979 6.976
EED KETO-4-TEM-  Energy Efficiency Agreement Scheme/Hoyla
B i 397 440 837
— Customers
EED KETO-4-TEM Energy Efficiency Agreement Scheme/Energy
Services Action Plan 3,393 4,419 7,813
and Hoyla Il — Customers
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KETO-5-TEM

THE MEASURE MEASURE CODE
Heat pumps for detached and terraced houses (rev. 28 February 2017) KETO-5-TEM
MEASURE PERIODS PERIOD1  2014-2016,3a PERIOD2 2017-2020,4 a

POLICY MEASURE LINK
Since 2001, householders have been able to obtain tax credit for the cost of work involved in installing a
heating pump in their homes. Depending on the type of heat pump, the tax credit is worth between EUR 200
and EUR 3,500. The acquisition and introduction of heat pumps is actively promoted through information
and communication measures financed by ministries, and via development projects. The popularity of heat
pumps is the result of long-term efforts made since the early 2000s.

Heat pumps for detached and terraced houses fall into categories (b), (d) and (f) of Article7, paragraph 9.

CONTRACTORS, PARTICIPANTS AND IMPLEMENTING AUTHORITIES
Contractors:

* Motiva Oy: In 2010, the Ministry of Economic Affairs and Employment appointed Motiva Ltd as the
national coordinator and developer of energy advice. Motiva Ltd's communications and the
communication projects it coordinates promote the introduction of heat pumps, as part of energy
advice for consumers.

Participants:
* Not relevant.
Implementing public authority:
* Tax Administration: The tax credit for households is requested on a separate form attached to the tax
return. Taxpayers must store all documents and receipts for 6 years and the tax authorities may
request to see them if necessary.

DESCRIPTION OF THE MEASURE

Heat pumps are installed in existing detached and terraced houses to cut energy consumption, and in new
buildings to provide an energy-efficient primary and additional heating system. Fewer than 1,000 heat
pumps were sold in 1999. Sales began to grow in 2000, when the Finnish Heat Pump Association and Motiva
began promoting the use of heat pumps. By the end of 2016, almost 800,000 heat pumps had been installed
in detached and terraced houses. In Finland, heat pumps constitute a key measure in achieving both the
energy 2020 efficiency objective and the renewable energy objective. Heat pumps are reported as an energy
efficiency measure in the national energy efficiency action plans (2007, 2011 and 2014).

ASSESSMENT OF IMPACTS ON ENERGY CONSUMPTION
Premises and assumptions
The annual sales figures for heat pumps, collected by the Finnish Heat Pump Association from importers and
manufacturers and on the basis of which Statistics Finland compiles data on the energy produced by heat
pumps for official statistics, are used as the basis for calculating the saving effect. Sales figures are compiled
by heat pump type and power category. The average power of installed heat pumps, by heat pump type, is
used in the calculation of savings effects. The following service life figures by heat pump category are taken
into account in saving effects.

* Geothermal heat pump (GSHP) 20 years,

* Air-source heat pump (ASHP) 10 years,

* Air-water heat pump (AWHP) 15 years

* Exhaust air heat pump (EAHP) 15 years.
With respect to early measures (2009—2013), the actual sales figures used in the calculations are higher than
those estimated in the NEEAP-2 report. A fairly small proportion of heat pumps will be acquired as
replacements towards the end of the period 2017-2020. In 2016, the share of replacements was marginal.

Baseline data

The following numbers of installed heat pumps for the years 2010, 2016 and 2020 were used as baseline
data in calculating the saving effect of heat pumps in detached and terraced houses. For the years up to
2016, the information is realised information. The figures for the period 2017-2020 are estimates of future
development, which were updated in spring 2017.

| vear | GsHP ASHP AWHP EAHP Total |
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2010 47,390 319,500 projects | 6,326 projects 18,033 projects 391,249 projects
projects
2016 128,542 projects | 611,248 17,468 projects 32,287 projects 789,545 projects
projects
2020 171,500 771,200 projects | 29,000 40,300 projects 1,012,000
projects projects projects

It is estimated that the average power output of heat pumps will grow between 2014 and 2020, as follows:

Type/year 2010 2016 2020
GSHP 11.9 kw 13.4 kw 14.5 kW
ASHP 4.8 kW 5.4 kW 5.9 kW
AWHP 11.6 kw 13.0 kw 13.9 kW
EAHP 3.4 kW 3.8 kW 4.1 kw

Method of calculation

For the purposes of calculating the energy savings generated by heat pumps, the method used is method c)
“scaled savings”, presented in paragraph 1, Annex V of the Energy Efficiency Directive. The Commission
Decision (2013/114/EU) establishing the guidelines for Member States on calculating renewable energy
from heat pumps from different heat pump technologies, pursuant to Article 5 of the Directive 2009/28/EC
of the European Parliament and of the Council, includes the 