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Title
Level(s) indicator 6.1: Life cycle costs user manual: introductory briefing, instructions and guidance
(Publication version 1.1)

Abstract

Developed as a common EU framework of core indicators for assessing the sustainability of office
and residential buildings, Level(s) can be applied from the very earliest stages of conceptual design
through to the projected end of life of the building. As well as environmental performance, which is
the main focus, it also enables other important related performance aspects to be assessed using
indicators and tools for health and comfort, life cycle cost and potential future risks to performance.

Level(s) aims to provide a common language of sustainability for buildings. This common language
should enable actions to be taken at building level that can make a clear contribution to broader
European environmental policy objectives. It is structured as follows:

1. Macro-objectives: An overarching set of 6 macro-objectives for the Level(s) framework
that contribute to EU and Member State policy objectives in areas such as energy,
material use, waste management, water and indoor air quality.

2. Core Indicators: A set of 16 common indicators, together with a simplified Life Cycle
Assessment (LCA) methodology, that can be used to measure the performance of
buildings and their contribution to each macro-objective.

In addition, the Level(s) framework aims to promote life cycle thinking. It guides users from an
initial focus on individual aspects of building performance towards a more holistic perspective, with
the aim of wider European use of Life Cycle Assessment (LCA) and Life Cycle Cost Assessment
(LCCA) methods.
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The Level(s) document structure

User manual 1
Introduction to the
common framework

Orientation and learning
for potential users of
Level(s)

1. How can Level(s) be used

2. The common language of
sustainability

3. How Level(s) works
Briefing notes: Thinking sustainability

+ Whole life cycle and circular thinking
Closing the performance gap

+ How to achive sustainable renovation
+ How sustainability can influence value

User manual 2
Setting up a project

Plan the use of Level(s) on
your project and complete
the building description.

1. Establish a project plan

2. Complete the building description

User manual 3
Indicator user manuals

Detailed instructions and
guidance on how to use
each indicator

1.1 Use stage energy performance

1.2. Life cycdle Global Warming Potential

2.1 Bill of quantities, materials and
lifespans

2.2. Construction & demolition waste
and materials

2.3 Design for adaptability and
renovation

2.4. Design for deconstruction, reuse
and recycling

3.1 Use stage water consumption

4.1. Indoor air quality

4.2 Time outside of thermal comfort
range

4.3. Lighting and visual comfort

4.4 Acoustics and protection against
noise

5.1. Protection of occupier health and
thermal comfort

5.2. Increased risk of extreme weather
events

5.3. Sustainable drainage

6.1. Life cycle costs

6.2. Value creation and risk exposure

Figure 1. The Level(s) document structure




Technical terms and definitions used

Term

Definition

Annual cost

Costs that represent the sum of running costs and periodic costs or replacement costs
paid in a certain year.

Discounted cost

Resulting cost when the real cost is discounted by the real discount rate or when the
nominal cost is discounted by the nominal discount rate.

Discount rate

Factor or rate reflecting the time value of money that is used to convert cash flows
occurring at different times to a common time.

Elemental cost plan

The total construction cost for the project divided into building elements, estimated
based on the actual quantities of work and materials that will be required to construct
the project.

Global cost

Sum of the present value of the initial investments costs, annual running costs and
replacement costs (referred to the starting year) as well as disposal costs if applicable.

Initial investment cost

Cost incurred up to the point when the building (or the building element) is delivered
to the customer, ready to use. These costs include design, purchase of building
elements, connection to suppliers, installation and commissioning process.

Life Cycle Cost (LCC)

Cost of an asset or its parts throughout its life cycle, whilst fulfilling its performance
requirements.

Maintenance

Combination of all technical actions during the service life to retain a building or an
assembled system in a state in which it can perform its required functions.

Maintenance cost

Total of necessarily incurred labour, material or other costs incurred to retain a
building or its parts in a state in which it can perform its required functions.

Net present cost

Sum of the discounted future costs.

Nominal cost

Expected price that will be paid when a cost is due to be paid, including estimated
changes in price due to, for example, forecast changes in efficiency, inflation or
deflation and technology.

Operation cost

Cost incurred in running or managing a facility or the built environment, including
administration support services.

Periodic cost

Substitute investment that is necessary for age reasons; that corresponds to cost
replacement of all components (or system) according to their lifespan that occur on
the anticipate year of wear out. Periodic costs include all replacement costs for any
components or system that occur the same year.

Real cost

Cost expressed as a value at the base date, including estimated changes in price due to
forecast changes in efficiency and technology.

Reference service life

Service life of ¢ construction product which is known to be expected under a particular
reference set of in-use conditions and which may form the basis for estimating the
service life under other in-use conditions.

Repair

Returning an item to an acceptable condition by the renewal replacement or mending
of worn, damaged or degraded parts.

Replacement

Substitution of a whole construction product, building element or installation, with the
same or an equivalent product, building element of installation, in order to re-
establish the required functional and technical performance.

Required (or

intended) service | Service life required by the client or through regulation.
life
Scenario Collection of assumptions and information concerning an expected sequence of

possible future events.



https://www.designingbuildings.co.uk/wiki/Materials

Introductory briefing

Note for users: Users can make use of the data compiled for the building as part of indicator 2.1: Bill of
quantities, materials and lifespans in order to calculate this indicator.

Why measure performance with this indicator?

Life Cycle Costing is a technique that “enables comparative cost assessments to be made over a specified
period of time, taking into account all relevant economic factors, both in terms of initial capital costs and future
operational and asset replacement cost”!. It is particularly relevant to achieving an improved environmental
performance because higher initial capital costs may be required to achieve lower life cycle running costs.

By estimating life cycle costs, important information can be provided to investors, asset managers and
occupiers. The latter includes homeowners, who may wish to understand the costs associated with
maintaining and running a home for the duration of a full mortgage term, and residents' organisations
responsible for the communal costs of maintaining apartment blocks.

A life cycle cost perspective encourages clients and designers to consider the relationship between upfront
capital costs and use stage costs. They can also provide a more informed basis for understanding future
performance, value and liabilities associated with a building.

Savings associated with energy and water efficient buildings can be cash-flowed in order to capitalise the value
of the savings and reflect this in property valuations and investment decisions. This may be in comparison
with benchmarks of performance in a local market, across a portfolio or the asset performance prior to a
major renovation.

The development of a medium to long-term maintenance and replacement plan can support more cost
effective management of assets. This can include decisions relating to the service life and durability of key
elements and components, as well as predictions of potential future costs and liabilities that may be
associated with the early failure of components.

What does it measure?

The indicator measures all building element costs incurred at each life cycle stage of a project for the reference
study period and, if defined by the client, the intended service life. The life cycle stages are presented and
explained in the first part of Briefing 1.4 (see Figure 4 in the User Manual 1 document) and the minimum scope
of building elements to address is originally provided in Briefings 2.2 and 2.3 (see Table 11 in the User Manual
2 document) as part of the building description. The life cycle stages reflect those used as the basis for the
reference standards EN 16627 and ISO 15686-5.

These costs will be strongly influenced by the decisions and calculated performance of the following indicators
in the Level(s) framework:

e 1.1 Use stage primary energy use
e 2.1 Bill of quantities, materials and lifespans
e 3.1 Efficient use of water resources.

At what stage of a project?

Level Activities related to the use of indicator 6.1
1. Conceptual design (following v’ Life cycle thinking: Encouraging a longer-term perspective on design and
design principles) specification decisions.

2. Detailed design and construction
(based on calculations, v' Cost estimates and modelling: Based on the client's requirements and detailed
simulations, drawings and designs.

quotations)

1 Davis Langdon, 2007. Life cycle costing (LCC) as a contribution to sustainable construction: a common methodology, Literature review
prepared for the European Commission, May 2007




Level Activities related to the use of indicator 6.1

v’ Verification of as-built costs: Based on the final cost and the as-built specifications.
3. In-use performance (invoices,

meter readings and contractual
agreements) v" Monitoring of maintenance and replacement costs: Refinement of projections

over time as real performance data comes in.

v" Metered utility costs: Real energy and water cost performance data.

Unit of measurement

The common unit of measurement for each life cycle stage is euros per square metre of useable floor area per
year (€/m?/yr).

The common unit shall be based on the net present cost of each life cycle stage. This shall be calculated by
applying a discount rate to the costs estimated or reported for each year of the reference study period of 50
years.

The net present costs should generally be calculated using real costs, i.e. excluding inflation. However,
assumptions about inflation may also be included within the discount rate if nominal costs are required for the
purpose of detailed financial planning.

System boundary

The system boundary shall encompass all the life cycle stages, including the cost of construction, operation?,
maintenance, refurbishment and disposal. For renovated existing buildings, the system boundary shall
encompass all life cycle stages that relate to the extended service life of the building.

Users are encouraged to report on costs for all the life cycle stages. However, the minimum scope of reporting
required is for the following stages:

e Use stage energy and water costs (life cycle stages B6 and B7)

e  Construction (life cycle stages A1-3) and long-term maintenance, repair and replacement costs
(life cycle stages B2—4)

The minimum scope represents an important part of the overall life cycle costs of a building. It is intended to
provide information that is of direct use to those operating or investing in a building.

Scope

The indicator shall be calculated for the elemental costs of a building. For the purpose of comparability, a
minimum scope of building elements, components, products and materials to be assessed is defined within the
Level(s) building description (see Briefings 2.2 and 2.3).

Calculation method and reference standards

The reference standard for calculating the life cycle costs of each life cycle stage shall be EN 15459, ISO 15686-
5 and EN 16627. The reference standard ISO 15686-8 provides a methodology for calculating and estimating
the design life of elements and components.

Development of a life cycle cost plan for a building will require the collection of a range of cost data, which
may vary in quality according to its source and age. Further guidance on cost data collection is provided in the
data collection guidance accompanying the level 2 and 3 instructions.

2 In the reference standard EN 15978 the relevant modules of the use stage are B6 'Operational energy use' and B7 ‘Operational water

’

use




Instructions for Level 1
L1.1. The purpose of this level

This Level is for those who do not intend to calculate the life cycle cost of their building project but want to
understand how they can take a longer term perspective on the costs associated with a building project. It
therefore provides instructions on how to incorporate some important life cycle cost concepts into conceptual
designs and, later, detailed designs.

L1.2. Step-by-step instructions

These instructions should be read in conjunction with the guidance and further information to help you use the
indicator, which can be found from page 17 onwards.

1. Complete the Level(s) building description, as some of the information may be needed to check the
relevance of design concepts.

2. Consult the checklist of life cycle cost design concepts shown later in section L1.4.

3. Optional step: Make a review of relevant life cycle cost studies of similar building types in the same
country and, preferably, the same region or locality. There may also be studies available within the
design team.

4. Optional step: Interpret and identify recommendations for how to optimise life cycle costs from the
studies reviewed.

5. Within the design team, review and identify options for using the life cycle design concepts and for
addressing any recommendations identified from previous studies and experience.

6. Once the design concept is finalised with the client, record the life cycle cost design concepts that
were taken into account using the L1 reporting format.

L1.3. Who should be involved and when

Actors involved at the conceptual design stage, usually led by the concept architect. The life cycle design
concepts can be further explored once professionals such as a structural engineer, quantity surveyor and
property market expert become involved in the project.

L1.4. Checklist of life cycle cost design concepts

The following design concepts have been identified as providing the scope to inform design concepts and to
improve performance without necessarily having to make a new Life cycle cost assessment.

Level 1 design concept Description
Life cycle cost models create the potential to look at the whole life cycle cost of an
1. Take a longer-term investment. This means that a link should be made between initial investment (capital)
perspective on costs and costs and ongoing operational and maintenance costs. By investing in order to lower
decisions long-term operational and maintenance costs the value obtained from a building can be
increased.
2. Quality and The cost data on which decisions may be made should be as geographically, temporally
. and technically representative as possible of the building design and construction, as well
representativeness of cost o ) .
data as the long-term predictions made for maintenance and replacement schedules. In this
way the margins for error in the life cycle cost model can be minimised.
Experience gained from the long term management of building stock, such as social
3. Schedule and estimate housing, provides a useful starting point for scheduling and estimating the future costs
future costs, risks and associated with the maintenance, repair and replacement of building elements and
liabilities components. In this way a plan can also be used to manage potential future risks and

liabilities.

By making assessments of life cycle costs in parallel with assessments of environmental
performance, such energy use and life cycle GWP, investment to improve environmental
performance can be optimised. The potential synergies can also be more easily
identified, with the long-term benefit of improved environmental performance being
better captured by LCC.

4. Make the link between
life cycle cost and
environmental
performance




Level 1 design concept Description

By estimating life cycle costs, important information can be provided to investors, asset
managers and occupiers. The latter includes homeowners, who may wish to understand
the costs associated with maintaining and running a home for the duration of a full
mortgage term, and residents' organisations responsible for the communal costs of
maintaining apartment blocks.

5. Empowering building
owners and occupiers

L1.5. Reporting format

To complete the reporting format for Level 1 you should answer yes or no for each of the design concepts that
you have addressed and provide brief descriptions of the measures or decisions taken for each one.

Life cycle cost design Addressed? How has it been incorporated into the building design concept?
concept (ves/no) (provide a brief description)

1. Take a longer-term
perspective on costs
and decisions

2. Quality and
representativeness of
cost data

3. Schedule and estimate
future costs, risks and
liabilities

4. Make the link between
life cycle cost and
environmental
performance

5. Empowering building
owners and occupiers




Instructions for Level 2

L2.1. The scope of this level

This Level is for those who intend to calculate the life cycle costs of their building project. It provides
instructions on:

How to use the Level(s) building description.
How to select software tools and databases.

The basic parts of the calculation and the calculation steps according to the Cost Optimal method, EN
15459 and standard ISO 15686-5.

Information and assumptions additional to the Cost Optimal method and the ISO 15686-5 standard in
order to make a calculation, including default parameters that shall be used and data gap filling.

L2.2. Step-by-step instructions

The assessment process must be followed in order to produce reproducible and comparable results.

Setting up the cost model

1.

Complete the Level(s) building description, as the information is required in order to make the
assessment.

Bring together the architect and the quantity surveyor (sometimes also referred to as the cost
consultant) in order to setup the cost model and start collecting the cost data required.

Optional step: select a life cycle cost software tool that can be used to make calculations according to
a national cost optimal method, EN 15459 or ISO 15686-5 and ensure that you/team member using it
has at least basic training in its use.

Determine the scope of the life cycle stages scenarios that will be calculated — consult the guidance in
order to learn about how some of the longer term scenarios can bring a new perspective on cost
planning.

Set up the cost model with year on year discounted cost schedule for the project. The model should
be based on the Level(s) minimum scope of building elements and follow the detailed guidance for
the scope of building elements and the reference study period, as well as using the default
parameters stipulated, such as the discount rate.

Data collection

1.

Collect and compile the data required. Identify supplementary data sources from available databases,
including the use of representative average data and any additional data to fill any gaps.

Long-term cost projections will need to be made on the basis of data provided by other indicators
such as 1.1 Use stage energy performance and 3.1 Use stage water consumption, as well as based on
maintenance and replacement planning.

Make a classification of the source of data using the data transparency classification, which is
provided in the guidance for this step later in this document.

Calculate and analyse the life cycle costs

1.

Input and process the data compiled into the cost model that has been set up or the chosen software
tool and calculate the life cycle costs over 50 years.

Going a step further: A life cycle Global Warming Potential (GWP) or Life Cycle Assessment (LCA) can
be made in parallel with a life cycle cost calculation based on these instructions.

Interpret the results, which could include analysis of different designs, the identification of
opportunities to optimise life cycle costs, as well as accounting for uncertainty and variability in the
quality of data

Within the design team, review and identify options for optimising the life cycle cost of the building,
as well as any trade-offs.
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5. If possible, make improvements to the design until reaching a design freeze prior to going to market
to select a contractor.

6. Complete the reporting format with the results and main assumptions, together with a concise
background report for the client.

L2.3. What do you need to make an assessment?
The main items needed are as follows:
v'acompleted Level(s) building description,
the complete bill of quantities from indicator 2.1 for the building design(s) that will be modelled,

v

v' the cost model for the project,

v' optional: an LCC calculation software tool with the correct functionalities, and
v

access to cost databases and reference project costs that have a good coverage of the construction
products planned to be used.

L2.4. Who should be involved and when?

Those members of the project team involved at the design stage, led by the technical architect and the
guantity surveyor. The support of the client’s team involved in making cost appraisals and the contractor may
also be relevant, depending on the division of responsibilities and the stage of the project.

L2.5. Ensuring the comparability of results
The standardised basis for ensuring the comparability of Level(s) life cycle cost assessments is:
e acalculation routine that is compliant with the EU cost optimal method, EN 15459 and ISO 15686-5;

e a calculation routine that is compliant with the additional Level(s) requirements, also applying to any
software tools used;

e identification of the sources for the cost data used, as a minimum according to the Level(s) guidance;
e reporting using the stipulated unit of measurement.

Life cycle cost data generated by a national method and/or a software tool may be used for the basis of
reporting on the indicator as long as they fulfil these requirements.

L2.6. Going a step further

Once users have gained experience following the instructions and obtaining results using an extension of a
project cost model or an LCC software tool, there is the potential to run a life cycle GWP assessment or a full
Life Cycle Assessment (LCA) of the building, in parallel. This can then support an analysis of the relationships
and trade-offs between improving life cycle cost and environmental performance. A full set of instructions for
carrying out a life cycle environmental assessment is provided as part of indicator 1.2.

L2.7. Format for reporting the results of an assessment

Part 1 — Level 2 performance assessment results

Normalised cost by life cycle stage (€/m?/yr)

Type of cost A B C

Product and

. Use stage End of life stage
construction stages

. . . . Deconstruction and
Initial costs Construction Refurbishment and adaption

demolition
- Energy Water -
Annual costs
- Maintenance, repair and replacement -
Periodic costs - Maintenance, repair and replacement -
Global costs b
y Sum of stage A costs Sum of stage B costs Sum of stage C costs

life cycle stage

11



Part 2 — Level 2 data transparency report

Types of data source used for the identified life cycle stages *

- Basis for future assumptions
Building elements & 2
Product and B2 B3 B4
construction stages | Maintenance Repair Replacement

Foundations

Load bearing structural frame

Non-load bearing elements

Facades

Roof

Parking facilities

Fixed lighting system

Energy system

Ventilation system

Sanitary systems

Miscellaneous systems

* Data sources classification to be used:
1. Generic or default national or EU data
1a. Default data provided at EU or national level
1b. Default data provided by an existing assessment or reporting scheme
2. Older or less geographically specific benchmarked and averaged data
2a. Published benchmark data, aggregated and averaged from similar projects
2b. Estimates from published, average cost data obtained from contractors and suppliers
3. Recent tender and market estimates
3a. Analysis of the bills of quantities and schedules from other similar projects
4. Current tender and market estimates
4a. Direct estimates based on offers from contractors and suppliers

12



Instructions for Level 3

L3.1. The scope of this level

This Level is for those who intend to revise the life cycle costs of their building project based on the as-built
initial costs and any associated revisions in the projected annual and periodic costs. It can also be used to
report on the life cycle costs for a completed building.

L3.2. Step-by-step instructions

The assessment process for Level 3 must be followed as detailed in this section in order to produce reproducible
and comparable results.

For projects that have already reported at Level 2:

Revising the cost model

1.

Bring together the architect, the contractor and the quantity surveyor (sometimes also referred to as
the cost consultant) in order to review the cost model and start updating the cost data used at level 2.

Collect and compile the revised as-built construction cost data required.

Identify any updates that may be required to data projections that were based on performance
calculations, such as energy and water use, as well maintenance and replacement cost assumptions.

Make a classification of the revised data using the data quality assessment method, which is provided
in the guidance for this step provided later in this document.

Recalculate and analyse the life cycle costs

1.

Input and process the revised data compiled into the cost model that has been setup or the chosen
software tool and recalculate the life cycle costs over 50 years.

Interpret the results, which could include analysis of any significant changes or deviations from the
estimated initial costs of the building for the production and construction life cycle stage.

Complete the reporting format with the results and main assumptions, together with a concise
background report for the client.

For projects that are only reporting at Level 3:

Setting up the cost model

1.

Complete the Level(s) building description, as this information is required in order to make the
assessment.

Bring together the architect and the quantity surveyor (sometimes also referred to as the cost
consultant) in order to setup the cost model and start collecting the cost data required.

Optional step: select a life cycle cost software tool that can be setup to make calculations according to
a national cost optimal method, EN 15459 or ISO 15686-5 and ensure that you/team member using it
has at least basic training in its use.

Determine the scope of the life cycle stages scenarios that will be calculated — consult the guidance in
order to learn about how some of the longer term scenarios can bring a new perspective on cost
planning.

Setup the cost model with year on year discounted cost schedule for the project. The model should
be based on the Level(s) minimum scope of building elements and follow the detailed guidance for
the scope of building elements and the reference study period, as well as using the default
parameters stipulated, such as the discount rate.

Data collection

6.

Collect and compile the data required. Identify supplementary data sources from available databases,
including the use representative average data and additional data to fill any gaps.

Long term cost projections will need to be made on the basis of data provided by other indicators
such as 1.1 and 3.1, as well as based on maintenance and replacement planning.

13



8. Make a classification of the source of data using the data transparency classification which is provided
in the detailed guidance for level 2.

Calculate and analyse the life cycle costs

9. Input and process the data compiled into the cost model that has been setup or the chosen software
tool and calculate the life cycle costs over 50 years.

10. Going a step further: A life cycle GWP or Life Cycle Assessment (LCA) can be made in parallel with the
life cycle cost calculation.

11. Interpret the results, which could include analysis of different designs, the identification of
opportunities to optimise life cycle costs, as well as accounting for uncertainty and variability in the
quality of data

12. Within the design team, review and identify options for optimising the life cycle cost of the building,
as well as any trade-offs.

13. If possible, make improvements to the design until reaching a design freeze prior to going to market
to select a contractor.

14. Complete the reporting format with the results and main assumptions, together with a concise
background report for the client.

L3.3. What do you need to make an assessment?

The main items needed are as follows:
v'acompleted Level(s) building description,
v' the complete bill of quantities for the building design(s) that will be modelled,
v" the cost model for the project,
v' optional: an LCC calculation software tool with the correct functionalities, and
v' access to cost databases and reference project costs.

L3.4. Who should be involved and when?

Those members of the project team involved at the post-completion stage should be involved, led by the
technical architect and the quantity surveyor but also involving the contractor. The support of the client’s
team involved in making cost appraisals and the contractor may also be relevant depending on the division of
responsibilities.

L3.5. Ensuring the comparability of results
The standardised basis for ensuring the comparability of Level(s) life cycle GWP assessments is:
1. Acalculation routine that is compliant with the EU cost optimal method, EN 15459 and ISO 15686-5.

2. A calculation routine that is compliant with the additional Level(s) requirements, also applying to any
software tools used.

3. identification of the sources for the cost data used, as a minimum according to the Level(s) guidance.
4. Reporting using the stipulated unit of measurement.

Life cycle cost data generated by a national method and/or a software tool may be used for the basis of
reporting on the indicator as long as they fulfil these requirements.

L3.6. Going a step further

Once users have gained experience following the instructions and obtaining results using an extension of a
project cost model or an LCC software tool there is the potential to run in parallel on a project a life cycle GWP
or a Life Cycle Assessment (LCA) of the building. This can then support an analysis of the relationships and
trade-offs between improving life cycle cost and environmental performance. A full set of instructions for
carrying out a life cycle environmental assessment are provided in the user manual for indicator 1.2.

14



L3.7. Format for reporting the results of an assessment

Part 1 — Level 3 performance assessment results

Type of cost

Normalised cost by life cycle stage (€/m?/yr)

A
Product and

construction stages

B
Use stage

(o
End of life stage

Initial costs

Construction

Refurbishment and adaption

Deconstruction and
demolition

Annual costs

Energy Water

Maintenance, repair and replacement

Periodic costs

Maintenance, repair and replacement

Global costs by
life cycle stage

Sum of stage A costs

Sum of stage B costs

Sum of stage C costs

Part 2 - Level 3 data transparency report

Building elements

Types of data source used for the identified life cycle stages *

A Basis for future assumptions

Product and B2
construction stages | Maintenance

B3 B4
Repair Replacement

Foundations

Load bearing structural frame

Non-load bearing elements

Facades

Roof

Parking facilities

Fixed lighting system

Energy system

Ventilation system

Sanitary systems

Miscellaneous systems

* Data sources classification to be used:
1. Generic or default national or EU data
1a. Default data provided at EU or national level
1b. Default data provided by an existing assessment or reporting scheme
2. Older or less geographically specific benchmarked and averaged data
2a. Published benchmark data, aggregated and averaged from similar projects
2b. Estimates from published, average cost data obtained from contractors and suppliers
3. Recent tender and market estimates
3a. Analysis of the bills of quantities and schedules from other similar projects
4. Current tender and market estimates
4a. Direct estimates based on offers from contractors and suppliers
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Guidance and further information for using the indicator
For using levels 2 and 3

In this section of the guidance, additional background explanations and information are provided for the three
main activities involved in calculating life cycle costs, namely the calculation method, the cost modelling
assumptions and data collection:

e L2.2. Cost model setup steps: The calculation methodology to be used

e L2.2 Cost model setup steps: Assumptions to be used for the purpose of modelling

e 12.2/3.2 Data collection steps: Data requirements and sources

e 12.2/3.2 Data collection steps: The quality and representativeness of the cost data used

e 12.2/3.2 Data collection steps: Making maintenance, repair and replacement plans and projections

The guidance is relevant at both level 2 and 3, with the main difference being the replacement at level 3 of
estimated initial construction costs and calculated running costs with costs based on the as-built performance.

L2.2. Cost model setup steps: The calculation methodology to be used

The calculation method is based on elemental cost estimates, i.e. the cost of land and labour are not included.
Cost estimates shall be compiled for each of the building elements and their associated components, as
identified by the Level(s) minimum scope in Table 1. The costs shall include and be classified as follows:

e Initial capital costs: those related to construction of the building (initial costs),

e Annual running costs: projected annual costs associated with the future operation of the building (e.g.
utility costs), and

e Annual and periodic capital costs: the projected costs associated with the maintenance, repair and/or
replacement of building elements and components.

Further guidance on future cost planning and projections can be found under the cost model setup steps in
this guidance.

The reference standards for calculating the life time of each life cycle stage shall be EN 15459, 1ISO 15686-5 and
EN 16627. The accompanying reference standard I1SO 15686-8 provides a methodology for calculating the
design life of elements and components.

The cost data shall be used to create a cash flow of real costs along the life cycle of the building. A discount
rate shall thereafter be applied, in order to obtain a discounted cash flow and the net present costs. A default
'societal rate' of 3% shall be used based on the European Commission's guidance for calculating cost optimal
levels for minimum energy performance requirements3.

The net present costs shall be calculated using real costs, i.e. excluding inflation. However, assumptions about
inflation may also be included within the discount rate if nominal costs are required for the purpose of
detailed financial planning®. Where there is evidence in a Member State of past utility or construction costs
indices having escalated at a significantly different rate to inflation, a different rate may be applied to these
costs.

In all cases, the material and energy costs shall be adjusted to reflect current prices from the reference year
2019. This adjustment shall be based on annual price indices for the country where the project is located.
Where a national index time series is not available, the EU construction price index data published by Eurostat
shall be used®.

3 Commission Delegated Regulation (EU) No 244/2012 of 16 January 2012 supplementing Directive 2010/31/EU of the European
Parliament and of the Council on the energy performance of buildings by establishing a comparative methodology framework for
calculating cost-optimal levels of minimum energy performance requirements for buildings and building elements

4 The inflation rate shall reflect the Member State where the assessment takes place, and based on the Harmonised Index of Consumer
Prices (HICP)

5 Eurostat, http://ec.europa.eu/eurostat/statistics-
explained/index.php/Construction_producer_price_and_construction_cost_indices_overview
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The defined reference study period of 50 years shall be used. In addition, the life cycle costs for a client's
intended service life or investment holding period may be calculated but shall be reported separately. In all
cases, elements and components are not assumed to be replaced until they have reached the end of their
intended service life. Section 9.5 of EN 16627 provides further guidance on calculating replacement rates.

Table 1. Level(s) minimum scope of building parts and elements

Tier 1 Tier 2 Tier 3
Foundations (substructure) (i) Piles; (ii) Basements; (iii) Retaining walls
Loadbearing structural frame (i) Frame (beams., columns and slabs); (ii) Upper floors; (iii) External
walls; (iv) Balconies
Non-load bearing elements (i) C.-]round floor slab; (ii) Internal walls; (iii) partitions and doors; (iv)
Stairs and ramps
Shell (i) External wall systems; (ii) cladding and shading devices; (iii) Fagade
Facades openings (including windows and external doors); (iv) External paints,
coatings and renders
Roof (i) Structure; (ii) Weatherproofing
Parking facilities (i) Ab.ove ground .ar\d underg!’Ol..lnd (W|th|.n the curtilage of the
building and servicing the building occupiers)
(i) Sanitary fittings; (ii) Cupboards, wardrobes and worktops (where
Fittings and furnishings provided in residential property); (iii) Ceilings; (iv) Wall and ceiling
finishes; (v) Floor coverings and finishes
In-built lighting system (i) Light fittings; (ii) Control systems and sensors
Energy system (|) Heatmg Plant and d.IStI’IbutIO.I’l; (.||) C90||ng plant and distribution;
(iii) Electricity generation and distribution
Core
Ventilation system (i) Air handling units; (ii) Ductwork and distribution
. (i) Cold water distribution; (ii) Hot water distribution; (iii) Water
Sanitary systems . .
treatment systems; (iv) Drainage system
(i) Lifts and escalators; (ii) Firefighting installations; (iii)
Other systems Communication and security installations; (iv) Telecoms and data
installations
Utilities (i) Connections and diversions; (ii) Substations and equipment
External
works Landscaping (i) Paving and other hard surfacing; (ii) Fencing, railings and walls; (iii)
Drainage system

Adapted from CEN (2011), BCIS (2012), DGNB (2014), BRE (2016)

L2.2. Cost model setup steps: Assumptions to be used for the purpose of modelling
Further to the description of the calculation method, the main assumptions to be used are listed below:

e The reference study period shall be 50 years. The results obtained for the client's intended service life
or investment holding period may additionally be reported.

e A discount rate of 4% shall be used to calculate the net present costs reported on. The results
obtained using the discount rate stipulated by the client for internal appraisal purposes may
additionally be reported.

e The reference year for the construction costs shall be adjusted to reflect current prices from 2019.

e The cash flows generated shall be discounted over the reference study period to give the net present
costs of the building.
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e Average national utility costs for households or services shall be used®. The future projections
provided by the European Commission in the guidance to the Delegated Regulation (EU) No 244/2012
may be used as reference values.

Alternatively, the comparative reporting rules of another building assessment or reporting scheme may be
chosen, in which case the scheme and the associated parameters used for cost modelling shall be reported in
order to identify the comparative basis.

The following life cycle stages shall be optional, subject to them being specified as taking place within the
reference study period that will be reported on. Where they are reported on, the following assumptions shall
be made:

o Refurbishment (which can also commonly referred to as ‘major renovation’): The following
scenarios shall be costed and reported for comparative purposes:

— Office building: Refurbishment of the interior fit out, as well as renovation of windows and
the following systems - lighting and HVAC. The ease of carrying out the refurbishment shall
be factored into the costs.

— Residential apartment building: Refurbishment of the interior fit out and facades, as well as
the following systems — lighting and energy.

- Residential individual houses: Refurbishment of the interior fit out and facades, as well as
the following systems — lighting and energy.

e End of life: The end of life stages shall be costed on the basis of current technology and prices. Some
costs will in any case be incurred in relation to use stage investments (e.g. the replacement of
equipment).

L2.2/3.2. Data collection steps: Data requirements and sources

Development of the life cycle cost model for a building will require the collection of a range of data. For the
whole life cycle, costs will need to be represented or modelled at different points in time. This may, as a result,
require a range of different types and sources of data to be used, particularly at Level 2. An overview of the
data requirements and the building professionals that would usually be responsible for collecting and
estimating the cost data are outlined in the table below.

Table 2. Data requirements and responsibilities by life cycle stage

Life cycle stage Professional involvement Type and source of data required
Construction Obtained during the design and . .

. & & Cost data obtained from suppliers and contractors.
costs contracting stages by the cost consultant.

During the design and construction stage, on the basis

Overational Obtained from design and as-built of the energy and water use performance
p. . calculations, or in-use measured assessments.
(utility) costs .
performance. Upon completion, property managers and owner

occupiers may obtain data from metering.

At a basic level, estimates require data on:
- the design life of elements and components,

- the environmental exposure conditions that

Maintenance, Estimated by cost consultants working building elements may be exposed to

repair and with property managers during the

replacement costs | acquisition of (a) building(s) - the service conditions that building elements

will be subjected to,

— the potential causes and probability of early
failures.

. Potential scenarios for the future .
Refurbishment . . Based on currently available products and
adaptation of a property to changing

6 see Eurostat, http://ec.europa.eu/eurostat/statistics-explained/index.php/Energy_price_statistics
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Life cycle stage Professional involvement Type and source of data required

costs market conditions will need to be technologies at current prices.
developed and costed by cost and For offices, this could range from costing of a renewal
property surveyors of the fit-out and servicing, to a change of use from

office to residential or short stay units (or vice versa).

Revised cost estimates could be obtained from

Potential scenarios for the contractors on the basis of design features intended to
) deconstruction and demolition of the make the building easier to deconstruct, reuse and
End of life costs - . |
building will need to be developed and recycle.
costed. Cost estimates would need to be made based on

current technologies and prices.

L2.2/3.2. Data collection steps: The quality and representativeness of the cost data used

The cost data used should be as geographically, temporally and technically representative as possible of the
building typology and elements. Strong regional differences in construction and utility costs mean that users
shall consider the data they use, its quality and its representativeness.

Users should try to obtain data that is as representative as possible of the real building and market costs. Data
representativeness can be assessed using the following broad categories, with 1 being less representative and
4 being the most representative: :

1. Generic or default national or EU data

e Default data provided at EU or national level
e Default data provided by an existing assessment or reporting scheme

2. Older or less geographically specific benchmarked and averaged data

e Published benchmark data, aggregated and averaged from similar projects
e  Estimates from published, average cost data obtained from contractors and suppliers

3. Recent tender and market estimates

e Analysis of the bills of quantities and schedules from other similar projects
4. Current tender and market estimates

e Direct estimates based on offers from contractors and suppliers

Guidance on potential sources of default, generic and specific data is provided in the box below. The sources
of cost data used for each major building element shall be reported using the format provided for Level 2 and
3, which requires the classification of the data sources used according to the data representativeness
categories referred to above.

Learn more about:
Potential sources of elemental cost data for life cycle cost assessment

A range of sources of construction cost data exist, usually compiled based on averages for specific types of
buildings at Member State level. These can provide a cost effective source of initial data. Some examples
include:

0 European Construction Costs: A private paid subscription service that provides access to data
compiled from a number of Member States.
O National cost databases:
— BCIS (Building Cost Information Service) online (UK): A paid service provided by the Royal
Institute for Chartered Surveyors (RICS).
— Catalogo de Elementos Constructivos del CTE (BEDEC, Spain): A national database of
construction elements and materials which includes indicative LCC and LCA data.
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— Belgian Cost Database (ASPEN) (www.aspen-index.eu/benl/home.asp): A national database
of construction elements and materials.

— BKI (Germany): A paid service for design teams which provides access to cost yardsticks for
typical building elements and for different building types .

— OSCAR (Germany): A paid service compiled by property specialists that provides cost
benchmarks for office buildings?®.

The energy and water consumption of a building, and the savings potential relative to benchmarked
performance for other buildings in the market, can be verified using a standard such as the International
Performance Measurement and Verification Protocol (IPMVP)®.

L2.2/3.2. Data collection steps: Making maintenance, repair and replacement plans and projections

Projected costs for maintenance, repairs and replacements should be based on the best available data,
knowledge and experience. The development of a credible set of annual and periodic cost projections requires
the structuring of a range of data describing the future evolution of the building into a coherent timeline and
plan. The box below provides some initial orientation on typical elements of such a plan.

Learn more about:
Developing maintenance, repair and replacement plans

Experience gained from the long term management of building stock, such as social housing, provides a
useful starting point for scheduling and estimating the future costs associated with the maintenance, repair
and replacement of building elements and components.

A better understanding of the need for data and the types of estimates required can be gained by
structuring the planning according to the following headings:

e Unscheduled replacement, repairs and maintenance costs: These relate to unforeseen failure or
damage before the design life expires. This might normally be estimated on the basis of probability.

e Periodic predicted replacement, repairs and maintenance costs: These relate to costs that reoccur
during the service life, which can include the predicted wear out rates over time of elements or
systems. For example, the repainting of window frames and external render, the
repair/replacement of window glazed units, the repair/replacement of domestic boilers.

e Periodic minor replacement, repair and maintenance costs: These relate to components that may
require interventions several times during the service life, but which on their own represent
relatively minor costs each time. For example, parts of the external fit-out.

e Periodic major planned replacement costs: These relate to the planned replacement of major
elements of the building upon expiry of their projected design life e.g. roofing, external render,
cladding, windows and HVAC systems.

The resulting plan can be used to anticipate future costs as they occur. Sufficient money can thus be saved
annually in a sinking fund to pay for known or predicted future replacements that will be required at
different points in time. Such a plan can also be used to manage potential risks and liabilities.

Further guidance can be found in section 5.4.2 of ISO 15686-5.

7 Baukosteninformationszentrum Deutscher Architekten (BKI), Statistische Kostenkennwerte fiir Gebdude, 2010, www. baukosten.de.

8 Jones Lang LaSalle, Biironebenkostenanalyse OSCAR — Office Service Charge Analysis Report, Jones Lang Lasalle, Germany, 2009
http://www. joneslanglasalle.de/Germany/DE-DE/Pages/Research-OSCAR.aspx

° Efficiency Valuation Organisation, International Performance Measurement and Verification Protocol (IPMVP), https://evo-
world.org/en/products-services-mainmenu-en/protocols/ipmvp
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Users of the Level(s) framework wishing to improve the reliability of plans and projections are recommended
to focus attention on the quality of the analysis of the data and assumptions that form the basis for the plan,

taking into account:

v' Data for the design life and wear out of elements and components,

Consideration of the environmental exposure conditions over time,

Consideration of the service conditions that the building elements will be subjected to, and
The potential causes and probability of early failures.

ANERNEAN

Moreover, an expert review of the overall plan and the assumptions by an experienced maintenance
professional could highlight areas for additional improvements.
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