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Foreword

This guidebook has been developed as part of the project “The Total Concept method for
major reduction of energy use in non-residential buildings”, supported by Intelligent
Energy Europe program of the European Union. The project aims to introduce and adopt
the Total Concept method in five northern European countries so that it will be ready to
be implemented by the stakeholders and key actors involved in the energy refurbishment
process. The project partners include CIT Energy Management AB and Swedish
Construction Clients from Sweden, SINTEF from Norway, Bionova Oy from Finland,
Danish Building Research Institute/Aalborg University, Danish Association of
Construction clients and Rambgll from Denmark and State Real Estate Ltd and Estonian
Society of Heating and Ventilation Engineers from Estonia.

This guidebook has been produced to increase knowledge about the concept and
implementation of the Total Concept method among project partners, property owners
and property managers, consultants and other key actors, who will be engaged with
carrying out projects based on the Total Concept method. The guidebook describes the
fundamental principles on which the method is based on and includes accounts of
experience gained from completed Total Concept projects in Sweden.

Some of the content is based on the information materials developed by the BELOK
group as part of the initial development of the Total Concept method. The experiences
from the BELOK group has been gathered and developed further in order to provide
guidelines to the property owners, consultants and other key actors involved in the
process of improving energy efficiency in the building in the participating countries.
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1 Introduction
1.1 Background

Improving energy efficiency and decreasing the total energy needs in the building sector
has been on the agenda during the last decades in most of the European countries.
Environmental goals set on the EU level aim to decrease the use of primary energy
sources by 20 % by the year 2020. This includes also a decrease in energy use in the
building sector. Furthermore, the ambitious vision for energy performance of European
buildings requires that all new buildings shall be “nearly zero-energy” buildings by the
end of 2020. It is important that new buildings are designed so that their energy needs are
as low as possible. However, this will only mean that the rate of increase of energy needs
will be lower, not that the total energy needs will be less. In order to decrease the energy
needs of the building sector and reach the 20-20-20 EU-targets it is essential to
dramatically lower the energy needs in a large proportion of existing buildings. This
means that the ambitions by the building owner’s to carry out energy retrofitting projects
needs to be increased.

One important driving force for property owners to carry out retrofitting projects in their
buildings is often a need to maintain the functionality of the building and keep their
premises attractive for their tenants and users of the building. For example in commercial
building sector there are often quite obvious business relationships between the property
owners and managers on the one side and tenants and users on the other. In the market
conditions where tenants have a possibility to find good alternative locations it is
important for a forward-thinking property company to make sure that their building is
well-managed, properly maintained and continually refurbished so that the present tenants
do not move out and, when applicable, prospective tenants find it attractive to move in.

An increasingly important factor here is the reduction of energy needs at the same time as
functionality is maintained or improved. Future rises in energy costs are unavoidable and
a reduction of energy needs will be an increasingly more important consideration to keep
running costs at a competitive level. Furthermore, it is highly likely that the demands
made by society for high energy efficiency will become stricter, even for existing
buildings. This means that property owners who do not, in the near future, carry out steps
to improve energy efficiency will be later forced to carry out ad hoc measures that could
have been carried out earlier in a more profitable way.

Guidebook for implementation and quality assurance - Version 1.1 9
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1.2 Developing a Total Concept method

Previously completed energy retrofitting projects in existing non-residential buildings in
Sweden have shown that it is relatively easy to identify a number of individual measures
each of which can reduce energy needs in a building. Although some of these can be
carried out at little cost, the measures that significantly reduce energy needs often entail
considerable investments. In the case of non-residential buildings, it is hardly realistic to
expect any support from public bodies. Essentially, the measures that are deemed
necessary must be paid for by the property owner. In practice, this means that the
following prerequisites must be fulfilled:

e The investments deemed necessary to carry out the required measures must be
profitable. In other words, the property owner’s financial requirements for long-
term investments must be met.

e The assessment of the necessary investments, and the future yearly savings on
which the investment decisions are made, must be reliable.

Furthermore when energy efficiency measures are carried out in existing buildings it is
equally important that they are performed so that:

e The quality of the building and its usefulness is maintained or improved.

e The greatest possible savings are achieved using the allocated resources.

Up till now, there is very little support provided to the building owners regarding how to
make the best investment decisions in order to improve the energy performance of their
buildings and save on running costs. The decisions are often based on profitability of
single measures, whereas the feasibility is often evaluated by simple economical methods
which do not take account the economic life time of the total investment/technical
systems nor often even the changes in energy prices. With this approach only the very
profitable measures are commonly considered and carried out, leading to rather modest
energy performance improvements in existing buildings.

In order to overcome this obvious risk a new and innovative working method, called the
Total Concept, has been developed by the BELOK group in Sweden and successfully
applied on a limited number of non-residential buildings. The results from these pilot
projects in Sweden show that it is possible to achieve energy savings up to 50-70 % in the
existing buildings within the profitability requirements set by the building owner.

The Total Concept method focuses on achieving maximum energy saving in the building
within the profitability frames set by the building owner, who carries out the investment.
The basic idea with the Total Concept method is to have a holistic approach in the
process of improving buildings energy performance and that there is good knowledge and
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awareness among the different stakeholders and key actors about their roles and
responsibilities.

The Total Concept method is based on a simple-to-understand economic model for
profitability assessment and includes, in brief, the following steps:

e A thorough inventory is carried out in the building to identify all conceivable
energy saving measures and from these an action package is created that as a
whole fulfils the property owner’s/client’s profitability requirements.

e The implementation of an entire action package in the building.

e The following up of the measures taken: the energy use after one year is compared
to the energy use before implementing the action package.

The criterion for how many measures are to be included is that the internal rate of return
for the complete package exceeds the approved cost of capital. The property owner/client
decides both the financial terms and the conditions on which the cost of capital is based.
The economical methods applied in Total Concept method take into account also the
changes in energy prices and the economic lifetime of the investment.

With this way of working, where the “package” of measures is carried out instead of just
making the first very profitable measures provides the major benefit in terms of achieving
much more energy savings within the profitability requirements of the real estate owner.
The most economically profitable measures will assist the less profitable measures. In this
way it will be possible to show that a major reduction in energy use will be economically
feasible, which will help to improve the ambition of the building owner.

The Total Concept methods that have been completed, or are still in progress in Sweden,
indicate that in many cases it could be possible to nearly halve energy use in existing non-
residential buildings in a profitable way.

The Total Concept is a method for improving energy performance in existing non-
residential buildings and applies a refined systematic approach to work with energy
issues in the building with the aim to achieve maximum savings in a cost efficient
way. Total Concept method is based on an action plan comprising a package of
measures which meets the profitability conditions stipulated by the property owner.
The prerequisite for attaining profitability is that the whole action package is
implemented in its entirety.

1.3 About BELOK

The development of the working method called the Total Concept has been carried out
within the BELOK group. BELOK is collaboration between the Swedish Energy Agency
and Sweden’s largest non-residential property owners, both public and private. These
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members represent 25 percent of the total building area of non-residential properties in
the country.

Within BELOK, which was initiated by and is supported by the Swedish Energy Agency,
18 non-residential property companies collaborate to make a substantial contribution
towards energy efficiency improvements in the non-residential property sector. This is
done by stipulating coordinated energy efficiency requirements in all contracts, and by
developing and testing new and promising systems, components and methods when
carrying out new construction and refurbishment work. In this way BELOK forms the
link that is often needed, but often missing, so that new technologies and new methods
can be sufficiently developed and tested so that they are accepted for wide general use.
All results of work carried out by BELOK are publicised and are available via
www.belok.se.

Members of BELOK group (Autumn 2014):

Akademiska Hus, Castellum/Harry Sjogren, Diligentia, Fabege, Fortifikationsverket,
Jernhusen, Locum, Lokalforvaltningen Goteborg, Malmo Stad Serviceforvaltningen,
Midroc, Skolfastigheter i Stockholm, Specialfastigheter, Statens Fastighetsverk,
Swedavia, Vasakronan, Véstfastigheter, Hufvudstaden, AMF Fastigheter.

1.4 Reference projects based on Total Concept method
1.4.1 Results of reference projects

The first projects were initiated in 2007 with the purpose of testing and developing the
method. The initial projects were started up in five office buildings owned by companies
involved in BELOK. It has now extended to a number of other types of non-residential
buildings, i.e. school buildings, hospitals, museums.

So far, comprehensive action packages of energy efficiency measures have been drawn
up for 18 properties. In a number of these, the packages are still being implemented. In
others, the packages have been carried out and energy use is now being followed up.
Three projects have been carried out to completion, including measurements of energy
use for a whole year after handover. It has taken 3 to 5 years to carry out these initial
projects, among other things because of the requirement to carry out the follow-up energy
measurements for a whole year.

The results from the demonstration buildings in Sweden indicate that with the Total
Concept method, it seems to be possible to obtain a cost efficient decrease of energy end-
use by 40-70%, which in some cases is improvement down to nearly zero-energy
buildings and in some cases are a large step towards nearly zero-energy buildings.

In March 2010, the first Total Concept project was completed: The Getholmen property,
comprising an office building, owned by Brostaden and located in the Skarholmen
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shopping centre outside Stockholm. Energy use was cut from 180 kWh/m? per year to 80
kWh/m? per year and the energy costs for the more than 8000 m? building were reduced
by 58 000 € per year. The follow-up work that was carried out during the first year after
handover confirmed that the action package had been profitable, providing an internal
rate of return of around 13 %. Furthermore, the main benefit according to the technical
departments in the real estate companies is that with the Total Concept method they got
means making it possible to convince the economical department and the top
management in the company to take the decisions of larger investments and improve the
company’s ambitions to strive towards nearly zero-energy buildings.

The results of three completed projects are presented in Appendix 1.

1.4.2 Investment costs when carrying out a Total Concept method

So far, Swedish experiences show that the investment for carrying out a Total Concept
refurbishment project will be roughly between 55 and 90 € per square metre in order to
halve the building’s energy use (see Table 1.1). This includes detail analysis of the
building for identifying energy saving measures, calculating the investment costs and
energy savings as well as forming an action package, design work and implementation of
this action package and carrying out final functional performance checks.

Table 1.1
Investment costs in completed Total Concept projects carried out by property owners within the
BELOK group.
Cost item Cost in €/m’

Carrying out energy audit and identifying energy saving
measures 3-4
Investment cost calculations

Energy simulations and feasibility calculations for an
action package

Design work 2-3
Carrying out the action package 50-80
Final inspection, functional performance checks 1—2

Total (excluding VAT) | ~ 55 — 90 €/m”

Annual savings | 7 — 11 €/m” -yr

Table 1.2 gives an overview of the common energy saving measures that have been
carried out in the Swedish reference projects.
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Table 1.2
Common energy saving measures that have been carried out in the Swedish reference projects.

Type of energy saving measure

New air handling unit(s) with energy efficient heat exchanger and fans

Optimizing the airflow rates in the ventilation system(s)

Optimizing operation times and temperature set points in the ventilation system(s)

Adding heat recovery system to the ventilation system(s)

Replacing the existing belt driven fans to new energy efficient fans with frequency inverters

Installation of demand controlled ventilation in specific zones/rooms/systems

Optimizing cooling system set points

Installation of free cooling

Recovery of condenser heat from the cooling machines

Change of radiator thermostats and hydronic balancing of heating system

Installation of new energy efficient pumps

Change of existing windows to energy efficient windows

Adding insulation to the roof

Adding occupancy control for the existing lighting system in specific rooms/zones

Replacing existing lighting system to more energy efficient lighting

In non-residential buildings there are often large savings to be found in the different
technical systems, such as those for lighting, ventilation, heating and cooling. It is
relatively easy to identify a number of energy saving measures that have high saving
potential but does not require that high investments. This is also one of the reasons why
good results can be achieved with the Total Concept method in non-residential buildings.
The identified profitable measures can assist the less profitable measures in the action
package and action package as a whole still fulfils the property owner’s profitability
demands. In residential buildings there are often less technical systems and the number of
profitable measures can be limited. Furthermore measures with high energy saving
potential can be very expensive, e.g. such as measures in the building envelope. Therefore
implementing Total Concept in residential buildings may not always lead to high energy
savings within the profitability frames. However, the methodology itself can be
successfully applied even in residential buildings.

1.5 Stakeholders and key actors of the Total Concept method

The implementation of a Total Concept method involves a number of stakeholders and
key actors, who directly or indirectly influence the result of an energy efficiency
improvement project. These common stakeholders and key actors in the Total Concept
method applications are illustrated in the scheme in Fig. 1.1 The arrows mark the
connection links between the different stakeholders and key actors.
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The stakeholders in the Total Concept method applications are considered to be the
property owner/client, who will initiate and normally commission the project based on
the Total Concept method. The term client can refer to both a property owner and another
investor or decision maker, who has the interest to invest in energy saving measures in
the building, for example a tenant company that pays for its own energy costs, an ESCO
company, etc.
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Figure 1.1The stakeholders and key actors involved in the Total Concept method
project interact.

The in-house key actors in the Total Concept method applications are considered to be
the personnel working in the building and/or for the property owner and who have a key
role in the Total Concept project by having the relevant information about the building,
its use and its operations. This group includes property managers, who are responsible for
the buildings in question, might play important roles when it comes to investment
decisions. It also includes facility management staff (maintenance staff), who are
responsible for operating all the systems in a building and who can directly control the
use of energy in the building and influence in long term. In-house key actors are also
considered to be the tenants. As end users they have a significant influence on the energy
used in the building and it is therefore essential for the property owner/client to keep them
well-informed and to be responsive to their needs. Additionally, in some cases carrying
out some energy saving measures can be tenant’s responsibility, e.g. measures in the
lighting system and in the machines/equipment used for their work.

The external key actors in the Total Concept method applications are considered to be
companies, who will practically carry out the different steps in the Total Concept method
and provide their services and products for the property owner/client for the energy
refurbishment project. This group includes energy consultants who are working with
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energy performance improvements; design engineer who will do the detail design for the
proposed measurers; contractors and technology providers who participate in carrying
out the cost-effective package of energy saving measures according to the consultants’
proposals.

1.6 Readers guide for the guidebook

This guidebook is divided into different chapters as summarized below.

Chapter 1 — Introduction provides the background to the development of Total Concept
method in Sweden and gives the details of the results of first reference projects. The main
stakeholders and key actors of Total Concept are also described.

Chapter 2 — The fundamentals of the Total Concept method discusses the basic principles
behind the Total Concept method and what are the main benefits received. The working
structure and tasks in the method are presented.

Chapter 3 — The economic principles of the Total Concept method describes the internal
rate of return method that is applied for profitability calculations in the Total Concept
method.. Furthermore the selection of input data and its impact on the results is explained.

Chapter 4 Step 1 of a Total Concept method — Creating an action package provides
guidelines to actors involved in Step 1. The roles of the client and the consultant, their
respective tasks and responsibilities when creating and action package are discussed.

Chapter 5 — Step 2 of a Total Concept method - Carrying out the measures discusses
essential questions, when carrying out Step 2 of a project based on Total Concept method.
The roles and responsibilities of the client, design engineers, contractor’s, maintenance
personnel and property manager are discussed in addition to the basic requirements that
must be stipulated in the tender documents.

Chapter 6- Step 3 of a Total Concept method— Following up discusses essential questions
when carrying Step 3 of a Total Concept method. Among other things, the preparations
that must be made before commencing Step 3, allocation of responsibility, measurement
of energy use and assessment of the profitability results are discussed.
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2 The fundamentals of the Total Concept
method
This chapter discusses the basic principles behind the Total Concept method and

what are the main benefits received. The working structure and tasks in the method
implementation are presented.

2.1 Summary of the Total Concept method

Total Concept is a method for improving energy performance in existing non-residential
buildings and applies a refined systematic approach to work with energy issues in the
building with the aim to achieve maximum savings in a cost efficient way.

The basis of the procedure is a comprehensive audit carried out in the building. It is not a
question of only the apparently most cost-efficient measures, but all measures that may
have a reasonable energy saving potential. The cost of every measure and its energy
saving is estimated and a “package” of measures is formed, that as a whole fulfils the
profitability criteria of the building owner. The profitability is decided by the internal rate
of return of the whole package of measures that must be higher than the required
minimum internal rate of return set by the building owner.

Fig. 2.1 illustrates how an action package can be visualized in an internal rate of return
diagram. In such a diagram, with the reduction of annual cost on the y-axis and
investments on the x-axis, it is possible, for a given economic calculation period, to add
lines to represent different rates of return. Every energy saving measure implies a certain
cost € and results in a certain decrease in the annual operation cost €/a and can be
represented by a line in the diagram with a certain length and slope. This slope represents
an internal rate of return that the investment creates. A package can be formed, by
arranging the different energy saving measures after profitability.

The criterion for how many measures are to be included is decided by the calculated
internal rate of return for the whole action package and this should exceed the stipulated
internal rate of return. The final result of the profitability calculation is the internal rate of
return for the most comprehensive action package which, from an energy savings
perspective, meets the profitability requirements stipulated by the property owner/client.
Illustrating a package of measures on an internal rate of return diagram is discussed in
more detailed in chapter 2.3.
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Figure 2.1 Visualization of an action package with six measures (M1-M6) in an internal
rate of return diagram. The diagram shows the actual returns, as real interest
levels, given by each investment. The property owners’ profitability
requirement for the investment is an internal rate of return of 5%. The whole
package of measures in the example gives an internal rate of return of 7%.

With this way of working, where the “package” of measures is carried out instead of just
making the first very profitable measures provides the major benefit in terms of achieving
much more energy savings within the profitability requirements of the real estate owner.
The most profitable measures make up for the investments that, on their own, would have
been unprofitable at the same time as the action package, as a whole, is still profitable. In
this way, a considerably larger saving can be made than by allowing the most profitable
measures to be carried out independently. This is the essence of the Total Concept
method.

In the example shown in Fig.2.1, the profitability requirements are that the internal rate of
return is to be at least 5%. The complete action package (M1 — M7) meets this demand
with an internal rate of return of 7% and leads to a halving of the annual energy costs,
which approximately corresponds to a halving of the use of energy. If only the measures
that were profitable on their own were carried out (M1 — M4), then the savings would
have been only 30%. The complete action package is profitable as the most profitable
measures make up for the other measures. It would be disadvantageous to first carry out
the most profitable measures and postpone the others to a later date. In that case, the
measures that were not profitable on their own, but important from an energy point of
view, would most probably never be carried out. This is because there would no longer be
any profitable measures to make up for the unprofitable measures.
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It must be strongly stressed that the requirements to attain this considerable saving at such
a reasonable cost are that the action package is drawn up and carried out as an
undividable whole.

2.2 Main benefits with the Total Concept method

One of the basic starting-point when developing the Total Concept method was that the
energy savings were to be profitable for the property owner/client. The following applies
for the Total Concept method:

e The Total Concept method provides an opportunity to access an essential part of
the great energy savings potential in existing buildings by carrying out energy
saving measures in a commercially profitable way.

e The Total Concept method differs from traditional methods for improving energy
efficiency that a package of measure is formed and all the energy saving measures
are carried out in their entirety and that they together meet the property
company’s/client’s profitability requirements.

e The most profitable measures make up for the investments that, on their own,
would have been unprofitable at the same time as the action package, as a whole,
is still profitable. In this way, a considerably larger saving can be made than by
allowing the most profitable measures to be carried out independently.

2.3 Total Concept method

2.3.1 Structure of the work

The basic idea with the Total Concept method is to have a holistic approach in the
process of improving building’s energy performance. A systematic approach and
professional execution is important, including good knowledge and awareness among the
different stakeholders and key actors about their roles and responsibilities. To assure this
systematic approach the work process of Total Concept has been structured into three
main steps:

e Step 1- Creating the action package

e Step 2- Carrying out the measures

e Step 3- Following up

The work structure of Total Concept method is illustrated in Figure 2.2. Each main step
includes a number of main tasks to be carried out and requires certain involvement from
the specified stakeholder(s) and key actor(s) of the Total Concept method. This will be
described in more detail in the next chapters of this guidebook.

Guidebook for implementation and quality assurance - Version 1.1 19



Total

.

The Total Concept method for major reduction of energy use
in non-residential buildings

SIERS! STEP 2 SIERS
Creating the action Carrying out the Following up
package measures
S e
Information gathering and Designing the measures Measuring energy use
compiling data after renovation
-_— = [ ——— U
Energy audit and Construction work and Checking profitability
identification of measures installations results
— ——
Energy calculations Functional performance V
checks

Investment cost
estimations

N

Profitability calculations
and the creation of an
action package

Reporting and
presentation of proposals

Figure 2.2 Visualization of the work structure of the Total Concept method. The Total
Concept method comprises three main working steps: Step 1- Creating the
action package; Step 2- Carrying out the measures, Step 3- Following up.

2.3.2 Step 1 - Creating an action package

In Step 1 of a Total Concept method, a detailed technical analysis of the building in
question is carried out and an action package is formed, including energy efficiency
improvement measures that as a whole provides the greatest energy savings and, at the
same time fulfils the profitability criteria of the building owner.

The output of Step 1 forms a basis for a decision making, whether or not to invest in the
action package. A prerequisite for being able to make such a decision is that the data is
easy to interpret from both a financial and a technical point of view. Another condition is
that it is possible to rely on that the calculated annual savings will be reached and that the
actual cost of the action package will be as shown in the investment cost calculations.
Careful analysis is vital if the project is to be a success. Additionally, cooperation
between the energy consultant, property owner/client, property manager and maintenance
personnel is required for the good results.

Step 1 can be divided into the following main tasks:
e Gathering of basic information about the building and compiling technical data.
e Energy audit and identification of energy saving measures.
e Investment cost estimations.

N
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e Energy calculations.
e Profitability calculations and the creation of an action package.
e Reporting and presentation of proposals for measures to be carried out.

Step 1 of the Total Concept method starts with a detail technical assessment of the
building in question. Basic information about the building is gathered and relevant
technical data compiled. A comprehensive energy audit is carried out on site and possible
energy saving measures identified in the building. It is not a question of only the
apparently most cost-efficient measures, but all measures that may have a reasonable
energy saving potential. Energy simulations are carried out to verify the different energy
end users as well as to estimate the savings achieved by the different identified measures.
A holistic approach is applied when carrying out the technical assessment of the building
and its energy performance. This assessment is considerably more thorough than that
required for example for energy certification, even if data from this can be used as a
starting point. Careful analysis is essential if the project is to be a success. It is therefore
important that the consultant who is engaged is specialized in carrying out energy
assessments of non-residential buildings. The consultant must also be able to use energy
calculation tools and have access to experienced cost accountants to carry out the
investment cost calculations.

The investment costs are assessed for each individual measure, but taking into account
also that simultaneous implementation of measures affects the costs. The property
owner/client stipulates the financial terms and conditions on which the investment cost
calculations are made. This includes for example stating whether planning and design
costs and client costs are to be included in the costing. Also, it is not unusual for a
property company to carry out energy saving measures at the same time as a building is
refurbished or generally improved. In the calculations used for a Total Concept method,
only the costs that are directly connected to the energy efficiency improvement measures
should be included. Additionally, when generally upgrading the building its impact on the
energy performance of the building will be taken into account in the energy saving
calculations.

In the profitability calculations the measures are ranked according to their profitability
based on the internal rate of return method. The profitability calculations can be carried
out by using the Total Concept calculation tool, the Totaltool. The final result of the
profitability calculation is the internal rate of return which, from an energy savings
perspective, corresponds to the most comprehensive action package that can be carried
out and which meets the profitability requirements stipulated by the property
owner/client.
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2.3.3 Step 2 - Carrying out the measures

Step 2 in the Total Concept method foresees that the energy saving measures in the action
package are carried out in their entirety. Step 2 is based on careful procurement, design
work and construction work. Basically, these stages are the same as in any normal
reconstruction project. Step 2 can be divided into the following main tasks:

¢ Planning and designing the measures

e Construction work and installations

e Functional performance checks

A number of the measures in the action package will be so simple that they can be carried
out without any special preparations being made. Others must be designed and planned in
detail and carried out by contractors. Here also the influence on the tenants and building
users need to be taken into account.

The work is finalized by carrying out a thorough functional performance checks so that
any faults can be rectified before evaluation of the action package. Among other things,
this is important in order to make sure that all the measures function correctly. If, for
example, an upgraded ventilation system does not function in the required way, a large
part of the energy savings and, thereby, the cost savings, can be lost.

In Step 2 it is also needed to start planning for the follow-up work in Step 3 and ensure
that the use of energy in a building can be measured afterwards. This means that extra
meters for electricity and heat might be needed. Some form of monitoring system as part
of the Buildings Management System (BMS) is often already in place, but some additions
might be needed. These should be carried out at the same time as the energy saving
measures. Also follow up of the actual costs of the energy saving measures in the action
package is needed.

2.3.4 Step 3 - Following up

The purpose of Step 3 is to follow-up the energy use after the action package has been
carried out and to check the profitability of the action package.

Step 3 can be divided into the following main tasks:
e Measuring energy use
e Checking profitability results

When the correct functioning of the measures has been confirmed in Step 2, the energy
use in the building can be followed up by taking readings every month for at least a whole
year. The results are used in a final profitability analysis.
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When a building is in use and data is being collected in Step 3 it is important to be aware
of how the building is actually being used. The aim here is to see whether there are
differences in operational conditions and uses compared to those assumed in Stages 1 and
2. For example, the operations/activities carried on in the building might have changed or
part of the building might not be in use, although it was originally planned to be. A
follow—up investigation is thus necessary, so that any differences between expected and
actual results can be explained.

For checking the profitability the measured decrease in energy use and the actual
investment costs from Step 2 are used for determining the actual internal rate of return for
the whole action package. Thi