NOVEMBER 2020

EFFECTIVE TOOLS AND
INSTRUMENTS FOR ENERGY
EFFICIENCY IN BUILDINGS

INTERNATIONAL MAGAZINE FOR BUILDING

MANAGERS
ST
&% "= B y
o s
6>

|
il Interreg

Baltic Sea Region

LML
EUROPEAN LINION




ABOUT
EFFECT4BUILDINGS

EFFECT4 buildings is part of the implementation of the EU
Strategy for the Baltic Sea Region (EUSBSR), being a flagship
project under policy area Energy and the horizontal action
Sustainable development. Flagship projects demonstrate the
progress of the EUSBSR especially well and serve as pilot
examples for desired change.

The goal of EFFECT4buildings is to increase
the number of energy efficiency measures
implemented in existing public buildings in
the Baltic Sea Region.

The target group is public building managers who often know
what actions are technically possible and sometimes have
calculations that show that these investments are profitable,
but despite that fails to implement the measures due to
financial barriers.

The project has produced a toolbox with financial methods
that can improve profitability, facilitate funding and reduce
the risk of energy investment in public real estate. Examples
of tools are profitability calculations, action packages,
contribution optimization, EPC, multifunctional agreements,
green leases and economic models for both production and
energy use.

EFFECT4buildings connects public property owners with
suppliers of solutions to achieve more efficient use of energy
in the Baltic Sea Region. Financial tools and methods have
been developed through various real cases among partners
participating in the project.

Project Financing

EFFECT4buildings is implemented with the support from the
EU funding Programme Interreg Baltic Sea Region 2014 -2020
(European Regional Development Fund) and Norwegian
national funding.

Project budget
2 637 013 EUR.

Project Duration
October 2017 - December 2020

Project partnership

mms County Board of Dalarna

-l— Environmental office of Lappeenranta region
%E Inland County Council

= Vidzeme Planning Region
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WHY WE SHOULD CARE ABOUT

BUILDINGS?

The EU's climate goal is to be fossil-
free by 2050. Reaching this goal
requires a big reduction in energy
use. To use less energy has become
more and more important challenge
over the last decades, and at the same
time a strategic priority for the EU
Member States.

Therefore, investment in energy-
efficient technologies and renewable
sources of energy is treated as the
way to reach the EU objectives in
terms of energy and climate
protection at the same time as
supporting economic growth through
investments.

40 % of the energy use in the EU is
related to buildings. Buildings can be
both private and publicly owned, for
either private or public use and for
many different purposes, e g
housing, offices, schools, sports,
shops, religious activity, industry etc.
Less than 3 % of the building stock in
the EU qualifies for the A-label,
meaning 97% of the buildings are
wasting money and need to be
upgraded. Renovating buildings can
be resource-intensive but with a
good knowledge of the real estate it is
easier to make the right decisions on
what energy efficiency measures to

apply.

The EU Directive on the energy
performance of buildings creates a
common framework of measures
across Member States and contains
provisions at improving the energy
efficiency of both new and existing
buildings. The existing buildings
which undergo renovation work must
be adapted at least to a minimum
degree to the requirements in respect
of energy performance. Moreover, all
newly erected buildings must have
almost zero energy consumption by
31 December 2020.

More and more new requirements
and regulations are being developed
and implemented at national and
regional levels in respect of energy
performance of buildings or building
structures, periodic inspections of
heating and air-conditioning systems,

as well as independent control
systems for energy
performance certificates and

inspection reports.

Although ~ many  guidelines  and
documents on the energy efficiency in
buildings already exist - for example,
Sustainable Energy Action Plans and
energy audits of the buildings - the
authorities and officials often lack
support on their decision making. They
need decision supporting tools that
would help them start moving towards
implementation of the energy efficiency
measures.

Lack of knowledge and the absence of
track records of accomplishment and
experience are significant elements in
the field of energy investments which
increase the perceived risks and
contribute to high transaction costs.
Consequently, the implementation of
energy efficiency measures is hindered
and transformation towards energy
efficient buildings is slow and often
unnecessarily expensive.

Energy have a
specific
renewable

efficiency projects
economic  profile.  Unlike

energy projects which
generate a positive cash flow if
producing its own energy, energy
efficiency projects ensure their return
on investment through energy savings
(non-expenses) and not through an
increase in revenues.

This largely explains the difficulty for
financiers to consider this type of
projects: culturally, they are trained to
support the growth of the project
developer, more rarely to take into
consideration cost optimisation projects
where the technical components play an
important role in the feasibility and
profitability of the operation. According
to the Intelligent Energy Europe (EC)
report this usually results in an
inadequacy between the cost of external
financing (interest rates) and the
project’s profitability.

The project EFFECT4buildings aims at
addressing both of the aforementioned
problems by providing the target group
with a decision support toolbox that
includes means to calculate and plan the
renovation projects most feasible and
profitable way, as well as being able to
convince financial decision makers so
that the scope and return of investments
would be clearly and convincingly
presented.

The project main target group is
employees at local, regional, national
level in charge of the public building
portfolio, as well as other building
owners.

Their tasks include taking care of rental
agreements, space management,
everyday  maintenance, upgrading,
retrofitting, deep renovation of the
buildings, as well as their finance.
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Financial Calculations

A TOOLBOX FOR IMPROVED ENERGY
EFFIENCENCY IN PUBLIC & PRIVATE

BUILDINGS

Investments in energy efficiency are not
currently happening at the rate needed,
hindered by barriers such as high
upfront costs, lack of access to finance,
high perceived risk, lack of trust in new
technologies, competing investment
priorities, lack of knowledge, awareness
and personal resources, and split
incentives. Many of these barriers can be
overcome, at least significant part, with
well-designed  financial tools and
instruments.

Together with complementary measures
like policies, regulations, awareness-
raising activities, and behavior changing
initiatives and business models for
energy efficiency solutions a sustainable
long-term impact will be reached.

The Interreg Baltic Sea Region Program
2014-2020 project EFFECT4buildings is
providing building owners and managers
with a set of financial tools and
instruments for risk management to
support the implementation of more
energy efficiency measures, developed,
and improved in real cases.

Toolbox for financial
calculations

92% of all interviewed building
managers  stated that financial
calculation methods are extremely
important when justifying energy
investments, but only half of them
found it easy to do or even to

understand them.

Most common way for calculations of
energy measures is pay-back-method,
but it does not take aspects of technical
lifetime and profitability demand in
consideration. Conclusions from
recalculations of measures has shown
that using Net present value method or
Internal rate of return, investments with
longer lifetime will benefit and many
more measures will be profitable.

Another particularly useful tool is the
Total Concept method. When bundling
several measures into a larger
investment package, the profitability of
the whole package can be calculated.
Less profitable measures will then be
covered by the more profitability ones,
making it possible to implement more
energy efficiency measures in total.

The toolbox also contain calculation
tools for Prosumerism, helping building
managers to find out the optimal size of
a solar energy power plant as, both from
financial and energy production
perspective.

Tools for partnering

Investments decisions will of course be
facilitated by funding, green loans or
bonds. Financial and technical risks can
also be lowered by contracting
partnership with an external service
company. In the Energy Performance
Contracting (EPC) model results are
guaranteed by the Energy Service
Company (ESCO), making sure that

energy savings cover the costs of the
investments. The project introduces an
improved EPC model with contract-
based partnership for the analyses
phase.

The Multi Service Contracting (MSC)
model, based on some of the same ideas
as EPC, includes several benefits except
for energy savings, making investments
more effective, lowering the risk of sub-
optimization, and giving more value for
money spent.

Also, with models for implementing
Green Lease Contracts, users of
buildings and tenants can be involved in
increased sustainability.

Technology solutions

Last, but not least, it is of great
importance to lower the risk of investing
in wrong technology. To make sure
building managers invest in the best
available solutions, more knowledge on
different possibilities is needed as well as
confirmation from colleagues that the
solutions performs well.
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To predict the profitability of an investment, financial calculation methods are used. Since the
traditional approach, based on pay-back time, is inefficient, the project proposes tools (in web and
Excel versions) that enables one to employ several methods, either independently or in combination.
In particular, Net Present Value and Internal Rate of Return prove efficient and helpful for building
managers, energy auditors, and other investors. To use these methods wisely, however, they need
appropriate training, and so the tools are accompanied by training material that is both informative

and simple to understand.

Calculations with net present value and internal rate of return gives more fair answers on what
investments to choose, than pay-backtime. To get a full and correct comparison between different
solutions, more parameters that are included in the excel calculation tool should be used.

ENERGY EFFICIENCY TODAY AND IN THE
FUTURE - FINANCIAL CHALLENGES!

Author: Tanja Nyholm, Environmental office of Lappeenranta region, Finland

The financial profitability or even more
unprofitability of energy efficiency
measures has been recently an interesting
topic under general discussion. The main
reason behind the
conversation is the reality, that CO2-
emissions must be reduced in order to
maintain the carrying capacity of world
also in the future. However, comparing
energy efficiency measures is challenging,
as profitability must be described from
many different perspectives:
e For one person, reducing emissions is
the most important issue.
e For another person, energy
sufficiency is the most important.
e For someone else costs matter the
most.

self-

The way of presenting the results must be

also chosen according to the target group:

e For one group, the best way is
presented results as numbers.

e For another group, the best way is
presented results as visual and clear

charts.
It is also important to observe, that
different development options in the

future, especially changes of energy and
water prices, are interesting for all
stakeholders.

How should energy
efficiency measures be
compared?

When comparing the financial details of
energy efficiency measures, the payback
period is not the best way, although it is
the easiest to understand.

Often 10 years is considered to be too long
a payback period, although the measure
may still be profitable in financial point of
view.

The payback period does not take into

account:

e The effect of change of energy prices.

e The impact of the technical lifetime to
the profitability.

e The difference in the value of money
now and in the future.

However, these are very

important factors, when

financial profitability of
measures shall be compared.

In addition, non-energy benefits, which
are not directly related to the financial
aspects, are relevant to observe: such as
the improvement of the indoor climate
and long-term benefits based on better
air quality. For example, these measures
may provide decreasing of health costs.

To solve the above presented problems
a financial calculation tool and guideline
for financial calculation methods have
been developed by EFFECT4buildings -
project. The tool provides a better
understanding of energy efficiency
investment profitability, using several
calculation methods for comparing
alternative energy efficiency measures:

Payback period

Cash flow

Net Present Value

Internal rate of return

Reduction of CO2 emission

In addition, the impact of non-
energy benefits on the payback period
can be estimated using a tool.




Reduction of CO2- emissions (kgCo2/year) | 20 200] 26000}

Reduction of COZ-emissions | COZ-emissions before (%) | 16%| 35 %
Reduction of CO2- emissions during the Lile cydle (ket02) | 408 000] 20 000

Decrease cost due the Nor-enengy benefit [€year) 1 8.200] o}

Pay back time 2 [year), includes the effects of non-energy benefit | 706 | 8,64
[for example decreass health costs)

Pay back time [year) | li,ﬁil 8,64

Internal rate of returr, IR (%) | 2,06 %] 8,28 %)
internal rate of return, IR (%), Option 1. Ewﬂ‘wﬁlcf prices change I 5_&41" 11,39 ¥
Internal rate of return, IRR (%), Option 2. Energy/water prices change [ 8,29 %] 14,43 %
Net Present Value, NPV [£) | 51933] 65 897
Met Present Value, NPV [€), Option 1. Energy prices change | 2 6] 165 44
Met Present Value, NPV (i), Option 2. Energy/water prices change | 63833 304738
Cash flow €] | 1 230] 203612
\Cash flow (€], Option 1. Energy/water prices change [ 86 ul[ 314897
Cash flow (£}, Option 2. Energy/water prices change | 203 427] 620443

Figure 1: Results with numbers
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By presenting the results with many
different visual options the needs of
different stakeholders can be taken
into account (building managers,
municipalities, energy advisors,
consumers, etc.).

Figure 2: Results with graphs

In addition the guideline of calculation
methods provides for stakeholders
comprehensive instructions how to use
them. Guideline can be used also as
individual material for educational
purposes to all possible interested
parties.

The Financial calculation tool has been
made as part of the project
EFFECT4buildings. Tool were made step
by step:

* Developing financial tools themselves.

* Development work (by testing tools)
within the target group.

* Providing training and developing
guidelines for the use of tools.

* Making recommendations and
presenting best practices.

Photo from EFFECT4buildings archive




WEB-TOOL FOR BETTER FINANCIAL
CALCULATIONS LAUNCHED

Author: Marit Ragnarsson, County Board of Dalarna, Sweden

indicate that different

Previous experiences 2
conclusions will be drawn, about whether an e Soa R E"- e, Shuidings
investment is profitable or not, depending on the EFFECT4buildings financial calculation tool
calculation methods used. The majority of — feldnzidenificasioninameoraddren] iBullding
energy efficiency measures presented in energy  Typeofbuising Housing/ Residential buildi
audits is calculat.ed Wlth supple Payback—tl.me T R
methods not taking in consideration technical — Ventissiensysem Gthar
Cooling system Hone

lifetime of the investment.

The project has developed a web tool that that
makes it easy to do different types of financial
calculation, just by adding a few parameters
about the investment.

The tool calculates with net present value
method, annuity value method, internal rate of
return except for pay-back time.

The tool can be found:

http:/ /www.effect4buildings.se/

A group of private building managers was trained
in wusing the different calculation methods.
Conclusions was the need to use complementary
financial calculation methods. When using net
present value method, investments with longer
lifetime will benefit. In many cases the use of
internal rate of return will show that many more
measures is profitable than when using only pay-
back-time.

A new standard for presentations of measures in
energy audit reports has been implemented in
Dalarna with the requirement to present

alternative financial calculation results for each
measure, at least net present value except of pay-
back-time (and preferable also LCC and internal
rate of return). The project is now working to
influence national policy level for implementing
the same standard.

Ventilation system with heat recovery Geothermal heat pump system
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Screenshot from the Financial calculation tool on http.//www.effect4buildings.se/
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Taking care of many measures simultaneously in energy investments is difficult, but bundling can
make it easier. It enables one to combine many small measures into one package, which can
increase the profitability of an investment and make it look more attractive to potential investors.
One of various ways of approaching bundling is combining Total Concept Method (TCM) and Total
Tool, which can help illustrate the economic profitability of individual measures. Being cost-
effective and helping understand energy investments, bundling can also be used as a standard in
energy audits, and it can help find an

optimal funding source and receive financial aid.

Its basic idea is to make a planned investment more profitable and more interesting from an
economical point of view, especially for potential investors. Bundling can also be used for
agreements with companies receiving state aid.

INCREASE OF ENERGY EFFICIENCY
MEASURES THROUGH BUNDLING

Author: Matti Pylkkd, Environmental office of Lappeenranta region, Finland

An interesting option to increase energy efficiency
measures is to bundle many smaller investments into a
bigger investment package. Bundling combines several
measures, which makes the total investment more
profitable and more attractive in funding point of view. In
this way can be facilitated the implementation of energy
efficiency investments. One of the most useful way to
bundle investments is known as Total concept method.

Detailed information of renovation -  project
implementation can be presented as scorecards. Project
scorecards can be divided in separate parts according to
same principles as work process of the Total Concept
Method.

By filling in scorecards all the important details during the
implementation, this valuable information is collected in
the same document for easy review of success assessment
of project.

Total Concept Method gives an easy and valuable method
to illustrate the economic profitability of individual
measures. TCM provides an action plan comprising a
package of energy efficiency improvement measures,
which fulfills the property owner’s profitability
requirements.The profitability assessment in TCM is based
on internal rate of return method.

The work process of the Total Concept is divided into 3 steps:

A Total Concept project starts with a comprehensive
technical inventory in the building and to identify all
conceivable energy saving measures. At this stage, all
possible measures for improving energy efficiency are
identified and costed, and the subsequent energy
savings are calculated.

The energy saving measures in the action package are
carried out. The focus here is on the quality of the
work and on making sure that energy savings will
come true.

This phase consists of the following up the effect of
the action package after it has been implemented.
The energy use during at least one year after
renovations is compared to the energy use before
implementation of the action package.
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The overall assessment of profitability of the whole
renovation project is easy to be convinced with clear charts
provided by Total Tool. In some cases, however, it is useful
to interpret the background of the graphical charts.
Especially shall be taken into account the target group
reviewing the material produced by Total Tool.

As an example of successful use of Total concept method is
renovation of Tampere Hall in Finland. Detailed information
of Tampere Hall - project implementation is presented as
scorecards. In addition, that has been successfully utilized
Total Tool during the implementation of the Tampere Hall
project.

In step 1 the internal rate of return for the entire package of
measures was calculated to 7,78 %, which is slightly higher
than the profitability target of 7%. The energy consumption
is estimated to decrease by 24 %.

However several changes to the package were made in step
2 (Corrected baseline and several changes were made to the
package) and that’s why after completing all the measures
the energy consumption is estimated to decrease by 23 %.
Profitability of the whole action package will be 8.5 %,
which is higher than 7.8 % that was calculated in Step 1. See
Total tool diagram (Step 3: follow up).

As a whole, Tampere Hall is a brilliant example of a
successful implementation of using Total Concept Method
in a practical energy efficiency project.

The status of the building and its technical systems before measures

Building envelope

[Describe briefly the technical details of the building envelope and its current status.]

Ventilation

[Describe briefly the current status of the ventilation systemi(s) in the building and their current status.]

Heating
[Describe briefly the current status of the heating system(s) in the building and its current status.]

Cooling

[Describe briefly the current status of the comfort cooling system(s) in the building and its current
status. Describe also if the building has any process cooling systems, e.g. refrigeration chambers in
restaurant kitchens, cooling of server rooms, etc.]

Figure 1. One part of Scorecard template (Step 1.)

@

Total t Total Concept method — Summary report of Step 1
April 2015

insulation and bitumen finish. Windows display a wide scope of variations (glass walls, fixed/open windows,
aluminiumy/wood framed windows).

The building envelope is protected by the Finnish National Board of Antiquities, so changes to the structure and
to the outside appearance are impossible. The envelope is also of good condition. Due to this reason the main
focus was on the windows for which the improvements would be possible without interfering with the protected
appearance.

Ventilation

The ventilation devices are mostly original ones. 119 devices are distributed aleng 10 ventilation circuits leading
to different areas of the centre. The system works with variable air flows. Only 5 devices are fitted with a heat
recovery unit. The ventilation system fulfils the current requirements but is nearing the end of its service time,
Concepts for renewing the system have been drafted but not implemented yet.

The wentilation is manually controlled by timing it to operate according to planned usefevents in the building.
Due to this reason there is no regularity in the use times as they depend on the events and use of the facilities
each year.

Heating

The building uses the district heating network to heat the premises. All areas are heated by hydranic radiators
and warm supply air. The heating system is original from the construction. In the large building the

heating/cooling requirements can differ between spaces and thus the building might be heated and cooled at
the same time.

Figure 2. One part of the scorecard of Tampere Hall
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Figure 3. Total tool diagram for Tampere Hall (Step 1)

Figure 4. Total tool diagram for Tampere Hall (Step 3)




GOOD PRACTICES ON BUNDLING METHODS
FOR THE BALTIC SEA REGION

Author: Barbara Wos, Association of Communities and Cities of Malopolska Region,

Poland

Condensing gas tankless
water heaters

Condensing gas tankless water heaters forgo a
storage tank by providing hot water only when
needed, thereby eliminating standby losses. The
condensing type is able to achieve efficiencies
greater than 90% by also extracting additional
heat from the exhaust gases.

Occupant responsive
lighting

Lighting systems including SEensors,
management  systems, and/or  control
components allow facility managers to provide
high quality lighting that meet individual
preferences and light needs while reducing
energy demand and costs. Control methods
include occupancy sensing, timer scheduling,
and dimming.

Heat pump water heaters

A heat pump moves heat from the surrounding
environment into a tank to heat water. Since
heat pump water heaters move heat rather than
generating it, they are 2-3 times more energy
efficient compared to traditional electric
resistance water heaters.

LED downlight luminaires

LED downlight luminaires can deliver
significant energy and cost savings as a
replacement for incandescent and fluorescent
technologies in the residential sector.

Building energy management
and information systems

These systems provide facility managers with
the capabilities to monitor, control, adjust, and
manage energy performance of various systems
such as HVAC and lighting.

Window attachments (hon-
adjustable)

Windows are the main factor that causes
heating and cooling loads in buildings. Windows
with low heat transfer coefficient and other
window accessories that are able to save energy
from heating, cooling and even lighting.

Plug load control devices

Plug load control devices, such as a power strip,
can reduce energy consumption of both
residential and commercial devices through
load sensing and /or timer schedule controls.

Comprehensive attic update

A bundled package of attic insulation attic
ventilation, duct sealing, air sealing, and air
barriers makes a comprehensive attic update
that can significantly reduce the heating and
cooling load of residential buildings.

Dynamic solar control
systems

Window shades, when used effectively, can

save energy from heating, cooling, and even
lighting. Shades can reduce unwanted solar
heat gain in the cooling season without
affecting useful solar heat gain in the heating
season. Insulated shades can also reduce heat
transfer through the window.




Energy Performance Contracting (EPC) is a well-tested and successful tool that has been helping building

owners reach their energy and climate targets more quickly than with traditional implementation of energy
saving measures. Still there is potential for more use of EPC to reach unrealised saving potential in public
sector.

The EPC model is a well-tested and successful tool that has been helping public building owners and local
and regional authorities reach their energy and climate targets more quickly than with traditional
implementation of energy saving measures.

Reaching our energy and climate targets in a rapid and efficient manner should be an overriding public goal
in today's climate situation. Yet recent findings show that many public building owners are reluctant to
implement EPC despite large documented saving potential and prior successes with the EPC model.
Increasing the use of EPC requires efforts to introduce it among building owners, deepen their knowledge
about EPC and hence raise their interest and trust in the model.

EPC PREE CHECK TOOL

Author: Marit Ragnarsson, County Board of Dalarna, Sweden

Stakeholders  working on  energy The EU project guarantEE has previous

efficiency in Sweden has found that they

need a simpler way of finding out if EPC

is a relevant tool for a specific building

owner.

EPC can be a great tool for some actors,

but spending time introducing the model

just to find out it is not relevant in the

actual case is a waste of time.

For EPC to be relevant a few basic

components need to be in place, for

example:

e Energy cost need to be enough high.

e There should be a need for energy
efficiency measures.

e The legal rights to contract an EPC
provider.

¢ The acceptance of outsourcing the
service.

¢ Enough financial capacity.

e Acting on the basis of long-term
ownership.

developed a web-based tool for target
groups in an easy and quick way to find
out if EPC is relevant for them.
EFFECT4buidlings has developed the tool
further to suit with Swedish conditions,
based on dialogue with EPC providers.
The tool contains of ten questions. Based
on the answers a results are presented
with  conclusions about EPC and
recommendations how to move forward.

The tool <can be found here:
https: / /byggdialogdalarna.se

4 Y "We need to be as highly relevant as possible, when promoting tools
\\\@t for energy efficiency towards building managers," says project
: \ - manager Marit Ragnarsson from Sweden.

"The web based pree check tool
will help building
owners/managers to find out
themselves if EPC is relevant
or not for them," says Marit

Ragnarsson.



https://byggdialogdalarna.se/

EPC IN ELVERUM MUNICIPALITY,

NORWAY

Author: Liv Randi Lindseth, Contracted by Inland County Council, Norway

The Energy Performance Contracting
project (EPC) in Elverum municipality was
initiated by an intermunicipal project
called "Energy efficiency in municipal
building in Sgr-@sterdal" consisting of 5
municipalities in Hedmark County aiming
to reach new and challenging municipal
energy- and climate targets. Elverum was
the largest of the five and started the EPC
project ahead of the four others to gain
experience and make it easier for the four
smaller municipalities to follow suit.

Elverum implemented more than 300
energy efficiency measures in 38
municipal buildings. They have also
reached the guaranteed savings so far.
The municipal project leader is positive to
the EPC concept and claim that neither
the large amount of energy saving
measures, the guaranteed savings nor
reaching the municipal energy- and
climate targets would have been possible
without EPC.

The main goal of the EPC project in
Elverum municipality is cost and energy
saving, increased comfort and renewal of
technical equipment and systems using
energy performance contracting as a tool.
The contract-based guarantee was
perceived as important or even crucial in
the decision-making process.

The contract was made between Elverum
municipality, the customer and the
Siemens, the EPC provider in 2012. Both
tender, negotiations and the contract
agreements were facilitated by an EPC
consultant (Siv. Ing. Kjell Gurigard AS).

The Energy Performance Contracting
project (EPC) in Elverum municipality was
initiated in 2009 by an intermunicipal
project called "Energy efficiency in
municipal building in Ser-@sterdal"
consisting of 5 municipalities in Hedmark
County.

These were aiming to reach new and
challenging municipal energy- and
climate targets. Elverum was the largest
of the five with its 21 000 inhabitants, 160
000 m2 of building mass. The cooperation
partners decided that Elverum should
start ahead of the four others to gain
experience and make it easier for the four
smaller municipalities to follow suit. The
cooperating parties also got support via
an international project called "ENSAMB"
focusing on Energy Saving in Municipal
Buildings in Small Communities in Rural
Districts.

Experiences and results

One of the most important success
factors was the fact that the contract
covered all 300 measures that was
implemented in a relatively short time
period. The municipality invested 40
MNOK in 38 buildings, 95 000 m2 with an
estimated saving of 4,3 GWh with a
payback time of 9 years. The contracted
guarantee ensures little risk for the
municipality and safeguarded the
investment. They reported large energy-
and costs savings from day one and
increased  standard on  technical
equipment and systems. Some of the
measures also reduced the need for
planned maintenance and hence freed
budgeted funds.

A more unexpected advantage was the
increased  competence on  energy
efficiency and own technical equipment
and installations by own municipal
persons. This came because of the
involvement in the project and training
given by the EPC supplier.

The main challenges were having enough
resources for the follow wup and
involvement in the project in the
municipality - both in the energy analyses
phase and during implementation of
measures.

"To other municipalities I will say: Go for it! Stop contemplating and
pondering. Large municipalities might have the recourses to do a lot by
== themselves, but the guarantee is the alpha and omega for smaller

' municipalities. We implemented almost 300 EE measures in Elverum. We
would not have had the resources for this without EPC," Svein Arild Nyhus,

Elverum municipality.

Own involvement and ownership were a
success factor, but it proved to be more
time consuming than first anticipated.

"We would recommend wmunicipalities
considering EPC to allocate enough persons
and resources in all phases," Svein

Arild Nyhus says, as the internal
ownership of the project is paramount.

"Furthermore, the EPC supplier had their
main focus on energy saving and the
municipality hence had to make sure that
implemented measures also had users of
the buildings and maintenance personnel
in mind," he continues.

Now, five years into the guarantee period
there are still some confusions due to
maintenance agreements and operational
issues with heat pump installations, but
the municipality expect to find solutions
and come to mutually beneficial
agreements in a dialog with the EPC
supplier.  Energy savings have been
achieved and the municipal energy- and
climate targets have been met. Due to
motivated operation personnel and close
dialog with the EPC supplier they expect
the positive results to continue in the
years to come.

The project leader in the municipality,
Svein Arild Nyhus, hopes the experiences
made in Elverum can be of help for other
municipalities considering EPC.

Case EPC in Elverum
municipality - in short
Target:

20% energy savings compared to previous
consumption.

Achieved savings:
24% energy savings compared to previous
consumption.

Project partners:
Elverum municipality and Siemens AS.

Duration:
2012 - 2023

Planned outcome:

Energy saving, cost and energy efficiency,
increased comfort and renewal of
technical equipment and systems.




SUCCESSFUL EPC
PROJECT ENDED AHEAD OF TIME

Author: Liv Randi Lindseth, Contracted by Inland County Council, Norway

Formerly Oppland, now part of Inland
County Council, completed its EPC
project four years before the guarantee
phase was over. The project has been
successful, so why end a successful
project ahead of time?

In 2013, the former Oppland County
started the work of preparing and starting
up an energy saving project with a
guarantee of results (EPC project).

Morten Hoff, an engineer in the real
estate department in Inland county, has
been the project leader throughout the
project period from start to finish. The
building analysis was carried out in 2014
and measures implemented in 2015. A
total of 128 measures were implemented
at 12 upper secondary schools with a total
area of 156,000 m2.

Morten Hoff says that the process
generally went well. The hired EPC
facilitator Siv. Ing. Kjell Gurigard led a
good and orderly process in the start-up
phase in the form of mapping of buildings
and launching of the EPC tender.
Gurigard was also involved in the
selection of the EPC supplier, AF Energi
og miljgteknikk AS (AF EMT).

Although experiences from the initial
phases were good, Hoff would like to
make some recommendations to other
municipalities that want to invest in EPC.

e municipality must prepare and fo
up the project in such a large contract.
This kind of project cannot be left to others.

In our case, it turned out that the
preparations were more time-consuming
than we had anticipated,” he says.

Hence, it is important to set aside
sufficient time and resources for follow-
up internally. Good preparation and
knowledge of own buildings is crucial. It is
also important to remember that the
political process takes time. It requires
knowledge of whether the project is
suitable in relation to overall processes
and structural changes - both in the
municipality and in the political system.

It is thus Hoff's recommendation to be
involved throughout the project. In the
analysis phase to ensure that the
municipality meets its expectations for
the project, in the implementation phase
to be able to follow up all details that
must be coordinated between users of the
building and the energy contractor, but

also in relation to notifications of
deviations and other paperwork. Finally,
in the warranty phase, it is important to
have an orderly process and spend time
on measurements and settlements
regarding under- or over-performance.

"In short, I would say that the biggest
surprise for us was probably how much
time was spent on follow-up in all phases,"
Morten Hoff states.

"The EPC project has now been formally

completed after three years in the savings
guarantee phase. The duration of the
contract was longer, but there was{an
option to terminate after three years and
we chose to take it," says Hoff.

Morten Hoff, project leader

Key data for the EPC project in
Oppland county 2014-2017

Total investment MNOK 35/ MEUR 4.2
Investment grant from
Enova SF (Norwegian
energy agency).

MNOK 4,4 / MEUR 0,53

Pre-consumption 25 GWh

Guaranteed savings  Appr. 4,5 GWh

Achieved savings Appr. 24% arlig

Buildings 12 upper  secondary
schools
Area 156.000 m2

7 years with building
owner's unilateral
option to end contract
after 3 years

Contract duration

So why end a successful

project ahead of time?

In collaboration, the county council and
the EPC supplier have over-achieved
when it comes to energy savings. A luxury
problem, you might say, but this is
something that requires a thorough
follow-up and assessment. Each of the
three years, the savings were higher than
the guarantee stipulated. The guarantee
was a 20 % saving compared to pre-
consumption, while those in the EPC
project achieved an estimated 24 %. This
was of course very well received in the
county. As an incentive to better
performance, it was agreed that the
profits of the EPC project be shared
between the parties. This means that
every year an invoice of between NOK 100
- 150,000 was received from the EPC
supplier. In a county, it is not natural to
budget for bonus payments. It was
therefore necessary to prepare a written
case and present it to the county council
in order to finance the payment. The
understanding that this was contractual
case and money that had already been
saved was absolutely present, so when the
county council chose to end the contract
after three years, the main reason was
that they have control.

"We have a stable project organization and
a well-established energy management
system gained through the project. We also
have skilled operating personnel at the
schools who contributed both before, along

the way and who still do an important job
now that the project has ended. Their
competence and interest in optimizing the
operation of the technical facilities has
been crucial," says Hoff.

Good follow-up of buildings and energy
use through EMS (energy monitoring
system) means that the operating
personnel have been given the necessary
competence to follow up the energy use
themselves. This is also thanks to good
training and transfer of knowledge about
the new technical installations from the
EPC supplier.

"The project worked according to plan and
AF EMT has enabled us to manage well
without them," Hoff concludes.

He does not hesitate to recommend EPC

to other municipalities and county
municipalities that aim for rapid
implementation  of energy  saving

measures and reduced CO2 emissions.

e




REORGANIZATION
OF OPERATIONS PAVES THE WAY FOR
EPC IN HAMAR MUNICIPALITY

Author: Liv Randi Lindseth, Contracted by Inland County Council, Norway

Hamar is a growing city, the

infrastructure around it is strengthening |

and making the city a natural centre in
the region. Hamar municipality wants to
follow up on this development by taking
the climate challenges of our time
seriously. The municipality has
implemented several good energy and
climate measures already and wants to
continue to achieve the goal of a 40%
reduction in greenhouse gas emissions by
2030. Now the municipality is investing
heavily in solar energy. A reorganization
of the technical operation of the building
stock will also pave the way for energy
savings with a guarantee of results (EPC)
in the near future.

"The building stock in Hamar municipality
is not bad compared to others," says Arne
Arnesen, head of the property
department. His department manages and
operates administration premises, schools
and kindergartens, institutions and
municipal sports and cultural buildings
with a total area of about 160,000 m2. In
2019, the total consumption of electricity
and district heating in these municipal
buildings was about 31 GWh.

The municipality has adopted a strategy
to meet the climate challenges anchored
in the municipal plan for climate and
environment. The goal is a 40% reduction
in total greenhouse gas emissions by
2030.

"When you set such ambitious goals, it goes
without saying that you must focus on
many areas," says Arnesen.

Funds earmarked for solar

energy
The municipality focuses especially on
solar energy, says Arnesen. The

municipality's solar energy projects will
facilitate learning and awareness. In
addition, they will strengthen the
municipality's own competence in the
area.

"This is something we want to be good at. 2
million kroners is earmarked for solar
energy in existing buildings each year. In

addition solar energy systems will be
installed in some of the new building
projects,” Arnesen adds.

Solar cells on rooftop, Hamar municipality

On the roof of Ankerskogen swimming
hall, 1156 panels have been installed over
the 50-meter-long pool. The plant will
produce 287 MWh a year and is expected
to save energy equivalent to 10 single
family houses each year. So far, this is
Hamar municipality's largest solar cell
project and the only one that has been
established in the existing building stock.
Everyone who visits the facility will be
able to get an overview of the production
on a display screen that will be set up at
the reception.

New organization of
operations paves the way for
EPC

"It is written down in the municipality's
climate budget that it should pursue energy
savings with guaranteed results - an EPC
project. According to the goals, this project
will contribute to a reduction of the climate
footprint from energy consumption by
20%," says Arnesen.

This will amount to 1000 tons of CO2
equivalents. If all the municipality's
buildings are included in the project, this
means an annual energy saving of about
6.2 GWh. With an energy price of 70 gre,
this will correspond to NOK 4.3 million
saved each year (about 401.000 Euro).

The municipality has recently undergone
a comprehensive reorganization of the
technical operation of the building stock.
They previously had a decentralized
organization where operating personnel
were attached to one or a few buildings
and only responsible for the technical
operation of these. We have now been
through a restructuring phase to
coordinate efforts and centralize the
technical  operation of all the
municipality's buildings.
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"This is the reason why we have chosen to
postpone an EPC project. When we are to
engage an external actor in the form of an
EPC supplier, our operating personnel will
play a crucial role in achieving good
results. Now that new routines and a more
efficient organization of operators are in
place, we should be well prepared for this.
The idea is to start the process of putting
in place an EPC project in the new year,"
says Arnesen.

The municipality has not decided on how
much of the building stock will be covered
by a future EPC project, but the wish is
that very profitable measures can finance
measures with a somewhat longer
payback period.

"We have also had meetings with

EFFECT4buildings and see that they have
expertise that is useful to us in such a
project. The municipality must be involved

all the way and we must focus on courses
and training of internal resources. I do not
believe that an external actor should go
thought our buildings alone and find out
what measures are to be implemented. We
want to figure this out through dialogue
and cooperation with a future EPC
supplier,” Arne Arnesen, Hamar
municipality.

Lunden school, Hamar municipality




PARTNERING NEXT STEP AFTER EPC

Author: Marit Ragnarsson, County Board of Dalarna, Sweden

The municipality of Ludvika was one of
the first municipalities to invest in larger
EPC projects, which gave many valuable
experiences. Now Ludvikahem has taken
over the properties and instead wants to
invest in partnering for the continued
energy work.

The municipality of Ludvika
was out early with EPC
projects

Evaluation of EPC projects in Dalarna and
Sweden shows that there are both
advantages and disadvantages to the
model. Municipalities that have tested
the model in particular point out the
challenges that you have to be very active
in the project in order to get the right
quality and the risk of sub-optimizations
where the energy measures are not
integrated into other operational issues.
Economically, it is questioned whether it
really is the most economical way to
carry out energy investments, especially
as municipalities usually do not have
difficulty borrowing money at a favorable
interest rate.

The municipality of Ludvika has been
pioneers in Sweden with long experience
of the EPC. In two projects of 5 milli