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3 LIFECYCLE COSTING

Life Cycle Costing (LCC) considerations have informed development of the Office Building EU GPP criteria.
LCC can be used to assess the total cost of ownership of an office building over its design or service life. In
particular it 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’ %.

3.1  The rationale and scope for considering life cycle costs

LCC is particularly relevant to achieving an improved environmental performance because higher initial capital
costs may be required to achieve lower life-cycle running costs, higher residual property values and improved
workforce productivity. It therefore represents a method for making effective, long-term investment decisions.
It has been estimated that between 80% and 90% of the running costs of a building are determined at the design
stage. Of these costs, indicative cost-optimal utility savings of up to 35% for new buildings and up to 30% for
renovations at a comprehensive ambition level are realistic if good design is procured. If staff costs are included
in an LCC, then even greater savings can be achieved, with a 1% saving having a comparable value to
approximately half of a typical office's utility costs.

Consequentially, LCC is an important tool during the project definition, concept design and detailed design
stages, where it can be used to select and value engineer the design that will provide the lowest overall cost (and
highest residual value) along the life cycle of the asset. A simplified 'cost-optimal' LCC methodology was
introduced by the recast Energy Performance of Buildings Directive (EPBD) and is referred to in the EU GPP
energy criteria. A full LCC exercise may be carried out with reference to the ISO standard 15685-5 or
equivalent.

3.2 How the GPP criteria can reduce life cycle costs

The EU GPP criteria for office buildings will have a positive influence on some of the key factors influencing
the overall life cycle costs of a building. These are briefly highlighted below, with reference to the main LCC
cost variables, noting that the potential benefits will always depend on the specifics characteristics of each
project (e.g. location, climatic conditions, local availability, construction practices):

e Acquisition (indicatively 20% of life cycle costs):

- The Selection Criteria can be used to procure skilled and experienced project managers, design
teams, cost consultants and contractors, which will tend to reduce the risk of cost overruns and
improve outcomes on innovative projects.

- The potential to contract 'energy services' in order to minimise the upfront acquisition costs for
new, more efficient energy technologies, or even building fabric improvements, is supported by a
number of criteria. Public authorities may indicatively save up to 30% on building fabric
improvements (e.g. insulation, windows) and up to 80% on energy technologies (e.g. CHP,
biomass heating).

- The accompanying GPP guidance highlights how cost savings can be identified through early
options appraisal, for example through comparing the cost of renovation and new-build. Public
authorities may indicatively save 10-40% by renovating existing buildings.

- The criteria on resource-efficient construction encourage a reduction in waste from construction
sites, a reduction in transport costs for major structural materials (e.g. concrete) and the re-use of
structural elements, all of which may contribute to reduced build costs.

e  Operation, maintenance and replacement (indicatively 75% of life cycle costs):

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

Commission, May 2007
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- The energy and water performance criteria seek to reduce utility costs to a cost-optimal level,
recognising that utilities account for the majority of a buildings operational costs. Indicative,
modelled savings in heating, cooling, lighting and ventilation in the range of 53-74% for new
offices and 25-53% for refurbished offices are estimated, taking into account climatic variations
across the EU.

- Criteria also address the quality of construction, to ensure that design performance is achieved, as
well as the correct installation and commissioning of Heating, Ventilation and Air Conditioning
(HVAC) systems and renewable energy technologies to ensure they perform to design
specifications. Evidence suggests that problems can lead to, on average, up to 30% higher energy
use.

- The monitoring of energy use in a building is an important factor in optimising efficiency and
identifying areas for further potential future savings. Building Energy Management (BEMS) and
the management of other systems such as lighting provide tools to do this and are addressed by
specific criteria. Evidence suggests that such systems can support energy savings of between 15-
30%.

- A criterion on cost and benefit sharing for Design, Build and Operate (DBO) projects, energy
services providers and facilities management providers can be used to incentivise contractors to
minimise long-term operating costs, including energy, water and waste management costs, to the
benefit of both parties.

- The criteria include the option to carry out a Life Cycle Assessment (LCA) of a building, which
allows for the modelling and optimisation of the lifespan of the building as a whole and for
individual elements based on estimates of replacement costs and expected useful lifespans.

e Residual Value:

- Implementation of the GPP criteria set will demonstrate that the building has an improved
environmental performance, which, because it reduces running costs and demonstrates
responsible investment, may in turn contribute to sustaining or improving its future value in the
property market. Annual depreciation may be improved from an indicative market average of
0.8%.

- Criteria on the design, commissioning, monitoring and ongoing management of building services
will tend to extend the lifespan of technologies and systems.

- Criteria on the preparation of demolition waste audits and management plans have been
demonstrgted to reduce waste disposal costs and to recover value from the demolition of a
building .

- The accompanying GPP guidance highlights the potential benefits of designing for future
adaptability, which can further help to sustain healthy future property values.

The criteria also take into account intangible benefits, which influence the users’ comfort, amenity and
efficiency. For example, evidence shows that healthy buildings can contribute to a more productive workforce
and reduce lost time through sick leave, although quantifying these benefits is challenging **. The human aspect
of buildings is very important given that salaries generally represent a significantly higher cost than building
operational costs such as energy or water, accounting for over 90% of life cycle costs if included within
calculations.

- As a result, the GPP criteria include 'environmental quality' criteria on daylighting, indoor air quality
and thermal comfort, all of which are factors for which there is evidence that they contribute strongly
to occupier wellbeing and productivity. For example, evidence suggests that poor thermal comfort can
reduce productivity by 4-6%, whereas good indoor air quality can lead to increases in productivity by
8-11%. Good daylighting has been shown to improve sleep patterns and alertness.

2 The cost of demolition is notionally estimated as representing 5% of the life cycle costs.
2 \World Green Building Council (2014) Health, wellbeing & productivity in office — the next chapter for green buildings.
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TECHNICAL ANNEXES

Annex 1
Supporting guidance for criterion B10.1: Aggregation of EPDs

In detailed design and performance award Criteria B10.1 it was described how Environmental Product Declarations
(EPDs) could be used by bidders in order to demonstrate how they would reduce the environmental impact of the
construction of an office building. This brief guidance note describes:

e When this criterion can be used;
e  The rules required to ensure that bids are comparable; and
e  The technical support required for bid selection.

The need for conformity of EPDs with 1SO 14025 or EN 15804 is also highlighted. However, additional normalisation
and weighting rules within existing building assessment and certification schemes may be used to evaluate designs.

1.1 When can the EPD option be used?

The use of criteria B10.1 is only recommended where a comparison can be made against a reference building design
and/or between different building designs. It is therefore relevant to the following procurement scenarios:

e  Where the client already has a reference building design and bill of quantities that has been appraised in order
to provide a guide price for comparison with bids;

e  Where a design competition is to be used to encourage innovative building designs to be brought forward by
design teams and/or contractors;

e Where building designs are required to demonstrate a defined level of environmental performance for specific
building elements following rules with an existing building assessment and certification scheme.

In these scenarios, the aggregation of EPDs as the basis for evaluation of performance can be made an award requirement.
1.2 Conformity of the EPDs used

EPDs shall be compiled for the listed building elements. These EPDs shall all have been selected from within the same
Product Category Rules (PCRs). All EPDs shall be in conformance with 1SO 14025 or EN 15804.

New primary data for building elements may be used to supplement these EPDs but shall be subject to LCA analysis
according to the same PCRs.

Some existing building assessment and certification schemes apply normalisation and/or weighting rules to EPD results
in order to generate a comparative score or rating. As long as the main PCR rules are in compliance with ISO 14025 or
EN 15804, these comparative scores or ratings may be used and each design shall be evaluated according to the system
used with the same scheme.

1.3 Will additional expertise be required to evaluate bids?

In any bidding process for office buildings, the procurer is likely to require supporting design and technical expertise in
order to set requirements and evaluate designs. The procurer may therefore wish to call upon expert input at two main
stages:

1. Putting together the design brief and performance requirements: Bidders shall be instructed on what
technical requirements they should follow in order to ensure that the designs submitted are
comparable.

2. Evaluating designs and improvement options: A technical evaluation of bidders responses to this
criteria should be carried out in order to support the procurer.

1.4 What instructions should be given to bidders?

The following technical instructions shall be incorporated into the ITT in order to ensure that bids are comparable.
Where designs are to be evaluated against a reference building, this shall be clearly stated and quantities of the specified
building elements provided.

Technical instructions for bidders using EPDs for building evaluations
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Technical point to address

What this means in practice

a. Comparability of EPDs

The EPDs shall be selected from within the same Product Category Rules
(PCRs). The PCR scheme shall therefore be specified in the ITT.

Where the normalisation and/or weighting rules of an EPD system linked
to an existing building certification scheme are to be used, each design
shall be evaluated according to the same scheme and rules.

The level of uncertainty shall be addressed by including 1) a qualitative
assessment of the uncertainties based on the sources of background data,
how it was obtained or compiled and what kind of process and technology
it represents; as well as 2) a quantitative assessment for the two most
significant building elements identified from the analysis (see tables a and
b in criterion B10.1).

b. Comparison on the basis of functional
equivalence

The declared unit, service life and assumptions relating to replacement
lifespans shall be those defined within the PCR for the product or building
element (see 1SO 14025 or EN 15804). A common declared unit shall be
used to present the results.

¢. Building elements within the scope of
the criteria

The scope of the criteria shall, as a minimum, comprise the following
building elements:

- Foundations and substructures

- The structural frame, including beams, columns and slabs
- External walls and insulation

- Floors and ceilings

- Internal walls

- Windows

- Roofs

d. Definition of the building's life cycle
and boundaries

EPDs that address cradle to grave shall be compiled. These EPD shall also
consider the end of life recycling loads and benefits.

Allocation for recycled or re-used materials shall be made according to the
following rules:

- Inputs (product stage): According to the rules in ISO 14044,
Section 4.3.4.3.

- Outputs (end of life or maintenance stages): According to the
rules in EN 15804 section 6.4.3.

e. Relevance of the results to the whole
building

The declared unit for each EPD shall be multiplied by the appropriate
quantity in the bill of materials. This is to ensure that the total
environmental impact for each building design can be compared.

f. Lifecycle impact category indicators
to be used for evaluation purposes

As a minimum, the impact category indicators (referred to as parameters)
indicated in EN 15804 shall be used:

- Global Warming Potential (GWP)

- Formation potential
oxidants (POCP);

of tropospheric ozone photochemical

- Depletion potential of the stratospheric ozone layer (ODP);
- Acidification potential of soil and water (AP);
- Eutrophication potential (EP);

- Abiotic  Resource
(ADP_elements)

Depletion  Potential for  elements

- Abiotic Resource Depletion Potential of fossil fuels (ADP_fossil
fuels)

Other parameters describing resource use, waste and output flows
identified by the EN 15804 can also be, partially or fully, included if they
are not already covered within other GPP criteria that are specified, e.g.
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recycled content, renewable energy generation.

A weighting system for the selected impact category indicators shall be
applied to evaluate the overall results from the EPD indicators or ratings
for the building elements. This system shall be selected by the contracting
authority on the basis of:

- A suitable existing weighting system giving a rating, such as
those adopted in some verified PCR schemes,

- A weighting system proposed by the LCA technical evaluator
(see Annex 3).

Where an LCA tool generates an aggregated score for the Office Building,
only the result for these impact categories shall be taken into account.

Annex 2
Supporting guidance for criterion B10.1: Carrying out an LCA analysis

In detailed design and performance requirement award Criterion B10.1 it was described how Life Cycle Assessment (LCA)
could be used by bidders in order to demonstrate how they have reduced the environmental impact of an office building's
construction. This brief guidance note describes:

e When this criteria can be used;

e  The rules required to ensure that bids are comparable; and

e  The technical support required for bid selection.
All use of LCA shall be carried out with reference to 1SO 14040/ISO 14044 or EN 15978.
2.1 When can the LCA option be used?

The use of criteria 10b is only recommended where a comparison can be made of improvement options against a reference
building design and/or between different building designs. It is therefore relevant to the following procurement scenarios:

e Where the client already has a reference building design and bill of quantities that has been appraised in order to
provide a guide price for comparison with bids:

e  Where a design competition is to be used to encourage innovative building designs to be brought forward by
design teams and/or contractors:

e  Where building designs are required to demonstrate a defined level of performance for specific building
components using an LCA-based calculation tool:

In these scenarios an LCA analysis can be made an award requirement.
2.2 Will additional expertise be required to evaluate bids?

In any tender process for office buildings the procurer is likely to require supporting design and technical expertise in order
to set requirements and evaluate designs. The procurer may therefore wish to call upon this expertise at two stages in the
procurement process:

1. When putting together the design brief and performance requirements: Bidders shall be instructed on what
technical requirements they should follow in order to ensure that the designs submitted are comparable. .

2. When evaluating designs and improvement options: A technical evaluation of tenderers' responses to this criterion
should be carried out in order to support the procurer.

A technical evaluator shall be required to carry out a critical review of each tenderers LCA analysis according to the
guidance in Annex 3.

2.3 What instructions should be given to bidders?

The following technical instructions should be incorporated into the ITT in order to ensure that bids are comparable. Where
designs are to be evaluated against a reference building, this shall be clearly stated and the bill of materials provided.

Technical instructions for bidders using LCA for building evaluations

Technical point to address What this means in practice

a. Method and inventory data The impact assessment method and life cycle inventory (LCI) data to be
used by each design team shall, be specified to ensure comparability.

Verified primary data may be used to supplement gaps following the
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guidance in ISO 14040/14044 or EN 15978, and for data from EPDs ISO
14025 or EN 15804.

The level of uncertainty shall be addressed by including 1) a qualitative
assessment of the uncertainties based on the sources of background data,
how it was obtained or compiled and what kind of process and technology it
represents; as well as 2) a quantitative assessment for the two most
significant building elements identified from the analysis (see tables a and b
in criterion B10.1).

b. Comparison on the basis of functional
equivalence

The following characteristics of the building shall be specified as a reference
point for each design (see ISO 14040/14044 or EN 15978):

- Relevant technical and function requirements, as described in the
performance requirements;

- The envisaged pattern of use;
- The requested service life.

A common functional unit or reference unit shall then be used to present the
results (see 1SO 14044 or EN 15978). Service lifetime shall be considered in
the definition of the functional unit.

c. Definition of the buildings life cycle
and boundaries

The boundary for the analysis shall be cradle-to-grave (see 1SO 14040).

In the case of a building refurbishment, design teams shall indicatively refer
to Module B5 of EN 15978 'boundary for refurbishment'.

Allocation for recycled or re-used materials shall be made according to the
following rules:

- Inputs (product stage): According to the rules in ISO 14044,
Section 4.3.4.3.

- Outputs (end of life or maintenance stages): According to the rules
in EN 15804 section 6.4.3.

d. Building elements within the scope of
the criteria

The scope of the criteria shall, as a minimum, comprise the following
building elements:

- Foundations and substructures

- The structural frame, including beams, columns and slabs
- External walls and insulation

- Floors and ceilings

- Internal walls

- Windows

- Roofs

e. Lifecycle category indicators to be
used for evaluation purposes

As a minimum, the impact category indicators indicated in EN 15978 shall
be used:

- Global Warming Potential (GWP)

- Formation potential of tropospheric ozone photochemical oxidants
(POCP);

- Depletion potential of the stratospheric ozone layer (ODP);
- Acidification potential of soil and water (AP);
- Eutrophication potential (EP);

- Abiotic Resource  Depletion Potential for elements
(ADP_elements)

- Abiotic Resource Depletion Potential of fossil fuels (ADP_fossil
fuels)

Other indicators describing resource use, waste and output flows identified
by the EN 15978 can also be, partially or fully, included if they are not
already covered within other GPP criteria that are specified, e.g. recycled
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content, renewable energy generation.

A weighting system for the selected impact category indicators shall be
applied in order to evaluate the overall score. This system shall be selected
by the contracting authority on the basis of:

- A suitable existing weighting system, such as the weighting
systems adopted in some national LCA schemes, or

- A weighting system proposed by the LCA technical evaluator (see
Annex 3).

Where an LCA tool generates an aggregated scoring for the Office Building,
only the result for the impact categories identified in EN 15978, or those
shall be taken into account.

Annex 3
Brief for LCA technical evaluator

The role of the technical evaluator will be to assist the procurer in setting the ground rules for the tenderers, with reference to
either Annex 1 or 2, depending on the option chosen.

The technical evaluator shall propose and agree with the contracting authority the weighting of the LCIA indicator results,
unless this is already predetermined by options ii or iii in Criterion 10B.1

Once tenders have been received the technical evaluator will either:
(i) Carry out a check for how EPDs have been aggregated, or
(ii) Carry out a critical review of the LCAs for methodological choices, data quality and comparability.

The critical review will be carried out with reference to ISO 14044, section 6, and the following sections of the European
Commission's Product Environmental Footprint (PEF) Recommendation (2013/179/EU):

- Critical review (section 9, p-68)
- Data collection checklist (Annex I11)
- Data quality requirements (section 5.6, p-36)

- Interpretation of results (section 7, p-61).
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