
NRM 3: Order of cost estimating and cost planning for building maintenance works.

The RICS new rules of measurement (NRM) is a suite of documents issued by the RICS Quantity
Surveying and Construction Professional Group. 

The rules have been written to provide a standard set of measurement rules that are understandable by
all those involved in a construction projects and maintenance programmes of works. 

This volume NRM 3: Order of cost estimating and cost planning for maintenance works, provides
fundamental guidance on the quantification of maintenance works for the purpose of preparing order of
cost estimates and formal cost plans (pre construction) and detailed cost plans (post construction) and
during the in use phases of the building life cycle. The guidance provided by the rules also aids the
procurement and cost control of maintenance works. 

NRM 3 follows the same structure and premise as the NRM 1: Order of cost estimating and cost
planning for capital building works. Consequently, NRM 3 also gives direction on how to quantify other
items associated with building maintenance works, which are not reflected in the measurable
maintenance work items – i.e. maintenance contractor’s management and administration charges,
overheads and profit, consultants’ fees, employer definable other maintenance-related costs; and risks
allowances in connection with maintenance works. 

Unlike capital building projects, maintenance works are required to be carried out from the day a building
or asset is put to use until the end of its life. Accordingly, while the costs of a capital building works
project are usually incurred by the building owner/developer over a relatively short-term, costs in
connection with maintenance works are incurred throughout the life of the building – over the short,
medium and long-term. Therefore NRM 3 also provides guidance on the measurement and calculation of
the time value of money (NPV and payback methods), as well as other considerations such as taxation
and other incentives.

Together, NRM 1 and NRM 3 present the basis of good life cycle cost management of capital building
and maintenance works – enabling more effective and accurate cost advice to be given to clients and
project team members, as well as facilitating better cost control. They can be used jointly to develop and
manage life cycle cost plans (LCCPs) for construction, maintenance, renewal works, to inform investment
appraisals, and selecting the best value option. NRM 3 also provides a digital cost data set and
classification for the economic analysis of maintenance works in BIM solutions. 

In addition, the rules can be used as a basis for capturing and analysing historical cost data in the form
required for future order of cost estimates and elemental cost plans, thereby completing the ‘cost
management cycle’ and bridging the capital and revenue divide.

The RICS new rules of measurement are based on UK practice, but the requirements for a coordinated
set of rules and underlying philosophy behind each section have worldwide application.
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Foreword

Since 1922 the Standard Method of Measurement (SMM) has provided quantity surveyors and construction
cost managers with rules of measurement for building construction works.

The Measurement Initiative Steering Group set up by the RICS Quantity Surveying and Construction
Professional Group found that significant improvements were required to address the problems associated
with the measurement of building construction works and future maintenance works, at all stages of the
design and construction and in use stages of a building project. The lack of adequate measurement rules
resulted the development of the RICS New Rules of Measurement (NRM): a suite of rules covering the
design and construction, maintenance, life cycle major repairs and replacement (renewals) costs, i.e.
throughout the whole life cycle cost management process. NRM is broken down into three volumes:

NRM 1: Order of cost estimating and cost planning for capital building works

NRM 2: Detailed measurement of building works

NRM 3: Order of cost estimating and cost planning for building maintenance works.

This volume provides a structured basis for measurement of building maintenance works, encompassing the
annualised maintenance and life cycle major repairs and replacements of constructed assets and building
components – which are carried out post construction procurement and throughout the in use phases of the
constructed assets, or built environment.

The prime function of these rules is to provide consistent rules for the quantification and measurement of
building maintenance work items – for the purposes of producing order of cost estimates, elemental cost
plans and detailed asset specific work programmes, throughout the entire building life cycle.

The secondary function is to provide information and guidance on other areas of practice, such as:
(1) Input into life cycle cost plans (LCCP) in a structured way so that the same approach is

adopted for all LCCP cash-flows and option appraisals.This in turn will facilitate meaningful
comparison and more robust data analysis.

(2) Advising clients on the likely cash flow requirements for the purpose of annual budgeting
(and initiating sinking funds) and informing forward maintenance and life cycle renewal plans.

(3) Informing the implementation of maintenance strategy and procurement stages and cost
control of expenditure on maintenance works

The process of economic evaluation of the whole life cycle costing (WLCC) of all construction, operation
and maintenance related costs during ownership is what is commonly referred to as life cycle costing. It
provides a method for quantity surveyors/cost managers to assist building owners and project teams in
selecting the optimum solution for their circumstances and helps inform the decision making process at
various stages during the feasibility, design development and procurement and the in use phases of a building
or facility.

This volume does not deal with operation or occupancy costs, or energy/carbon and environmental costs.

Although this volume does not address the measurement and description of capital building works, it does
provide guidance on how to incorporate the relevant cost of capital building works into the generation of
future life cycle major repairs and replacement forecasts and the annualised maintenance work programmes
– and how this could be used as part of the wider life cycle cost plan (LCCP) process.

The rules of measurement for capital building works can be found in RICS NRM 1: Order of cost estimating
and cost planning for capital building works. By using the rules for capital building works together with these
rules for maintenance works, quantity surveyors/cost managers will be able to provide employers, design
teams and building maintenance teams with sound guidance on the cost management of the building life cycle
and thus give more robust information to inform the decision making process.

The RICS new rules of measurement are based on UK practice, but the requirements for a coordinated set
of rules and underlying philosophy behind each part have worldwide application.
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Introduction

Status of the RICS new rules of measurement
These measurement rules have the status of guidance notes. Where recommendations are made
for specific professional tasks, these are intended to represent ‘best practices’, i.e.
recommendations which in the opinion of RICS meet a high standard of professional competence.

Although members are not required to follow the recommendations contained in the note, they
should, however, note the following points.

When an allegation of professional negligence is made against a surveyor or maintenance cost
advisor, the court or tribunal may take account of the contents of any relevant guidance notes
published by RICS in deciding whether or not the surveyor, or maintenance cost advisor, had acted
with reasonable competence.

In the opinion of RICS, a member conforming to the practices recommended in this note should
have at least a partial defence to an allegation of negligence if they have followed those practices.
However, members have the responsibility of deciding when it is inappropriate to follow the
guidance.

It is for each individual surveyor, or maintenance cost advisor, to decide on the appropriate
procedure to follow in any professional task. However, where members depart from the practice
recommended in these rules, they should do so only for a good reason. In the event of a legal
dispute, a court or tribunal may require them to explain why they decided not to adopt the
recommended practice. Also, if they have not followed this guidance, and their actions are called
into question in an RICS disciplinary case, they will be asked to explain the actions they did take
and this may be taken into account by the Panel.

In addition, guidance notes are relevant to professional competence in that each member should be
up to date and should have knowledge of guidance notes within a reasonable time of their coming
into effect.

Document status defined

RICS produces a range of standards products. These have been defined in the table below. This
document is a guidance note.

Type of document Definition Status

RICS practice statement Document that provides members with
mandatory requirements under Rule 4 of
the Rules of Conduct for members

Mandatory

RICS code of practice Standard approved by RICS, and endorsed
by another professional body that provides
users with recommendations for accepted
good practice as followed by conscientious
practitioners

Mandatory or recommended
good practice (will be
confirmed in the document
itself)

RICS guidance note Document that provides users with
recommendations for accepted good
practice as followed by competent and
conscientious practitioners

Recommended good practice

RICS information paper
Practice based information that
provides users with the latest
information and/or research

Information and/or explanatory commentary
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The RICS rules of measurement (NRM) suite of
documents in context
The RICS new rules of measurement is a suite of documents issued by the RICS Quantity
Surveying and Construction Professional Group.The rules have been written to provide a standard
set of measurement rules that are understandable by all those involved in a construction and
maintenance project.

The rules provide essential guidance to all those involved in, as well as those who wish to be better
informed about, the cost management of construction projects and maintenance works. Although
the RICS new rules of measurement are principally based on UK practice, the requirements for a
coordinated set of rules and underlying philosophy behind each volume have worldwide
application.

The suite of documents comprising the RICS new rules of measurement (NRM) consist of the
following three volumes:

+ NRM 1: Order of cost estimating and cost planning for capital building works

+ NRM 2: Detailed measurement for building works

+ NRM 3: Order of cost estimating and cost planning for building maintenance works

NRM 1: Order of cost estimating and cost planning for capital building
works

This volume provides indispensable guidance on the quantification of building works for the
purpose of preparing cost estimates and cost plans. Direction on how to quantify other items
forming part of the cost of a construction project, but which are not reflected in the measurable
building work items, is also provided – i.e. preliminaries, overheads and profit, project team and
design team fees, risk allowances, inflation, and other development and project costs.

NRM 1 is the ‘cornerstone’ of good cost management of construction projects – enabling more
effective and accurate cost advice to be given to clients and other project team members, as well as
facilitating better cost control.

Although written primarily for the preparation of order of cost estimates and cost plans, the rules
will be invaluable when preparing approximate estimates.

In addition, the rules can be used as a basis for capturing historical cost data in the form required
for order of cost estimates and elemental cost plans, thereby completing the ‘construction cost
management cycle’.

NRM 2: Detailed measurement for building works

This volume provides fundamental guidance on the detailed measurement and description of
building works for the purpose of obtaining a tender price.The rules address all aspects of bill of
quantities (BQ) production, including setting out the information required from the employer and
other construction consultants to enable a BQ to be prepared, as well as dealing with the
quantification of non-measurable work items, contractor designed works and risks. Guidance is
also provided on the content, structure and format of BQ, as well as the benefits of BQ.

Whilst written mainly for the preparation of bills of quantities and quantified schedules of works,
the rules will be invaluable when designing and developing standard or bespoke schedules of rates.

These rules provide essential guidance to all those involved in the preparation of bills of quantities,
as well as those who wish to be better informed about the purpose, use and benefits of bill of
quantities.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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NRM 3: Order of cost estimating and cost planning for building
maintenance works

This volume provides essential guidance on the quantification and description of maintenance
works for the purpose of preparing initial order of cost estimates during the preparation stages of
a building project, elemental cost plans during the design development stages (pre-construction)
and detailed asset-specific cost plan (post-construction) and throughout the in use phases of a
building project or facility.The guidance provided by the rules also aids the procurement and cost
control of maintenance works.

The rules follow the same framework and premise as NRM 1: Order of cost estimating and cost
planning for capital building works. Consequently, they give direction on how to quantify and
measure other items associated with maintenance works, but which are not reflected in the
measurable maintenance work items – i.e. maintenance contractor’s management and
administration charges, overheads and profit, other maintenance-related costs, consultants’ fees and
risks in connection with maintenance works.

Unlike capital building works projects, maintenance works are required to be carried out from the
day a building or asset is put to use until the end of its life.Accordingly, while the costs of a capital
building works project are usually incurred by the building owner/developer over a relatively
short-term, costs in connection with maintenance works are incurred throughout the life of the
building – over the short, medium and long-term. Consequently, the rules provide guidance on the
measurement and calculation of the time value of money (methods of economic evaluation, NPV
and payback periods), guidance on using the measured data to inform life cycle cost plans and
forward maintenance plans, as well as VAT, and taxation.

NRM 3: Order of cost estimating and cost planning for building maintenance works, together with
NRM 1: Order of cost estimating and cost planning for capital building works, present the basis of
life cycle cost management of capital building works and maintenance works – enabling more
effective and accurate cost advice to be given to clients and other project team members, as well as
facilitating better cost control.

Figure 0.1 below summarises the RICS NRM suite and how they inter-relate, as well as illustrating
the link to the BCIS Standard Form of Cost Analysis.

Introduction
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Identity
The rules are called NRM 3: Order of cost estimating and cost planning and cost planning for
building maintenance works.

Enquiries
Enquiries concerning the rules may be made in the first instance to Quantity Surveying and
Construction Professional Group at RICS.

RICS QS & Construction Professional Group

The Royal Institution of Chartered Surveyors (RICS)

Parliament Square

London SW1P 3AD

United Kingdom

e: qsandc.professionalgroup@risc.org

Any suggestions for future revisions are welcomed and may be sent to the Quantity Surveying and
Construction Professional Group at RICS.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Part 1: General
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Part 1: General
1.1 Introduction

1.1.1 This part places the order of estimating and cost planning for maintenance works in context with
the RIBA Plan of Work and OGC Gateway Process and explains the symbols, abbreviations and
definitions used in the rules.

1.2 Measurement in context with the RIBA Plan of
Work and OGC Gateway Process

1.2.1 Throughout this document, references are made to both the RIBA Plan of Work and the OGC
Gateway Process and the RIBA Work Stages/OGC Gateways within.

1.2.2 The RIBA Plan of Work is a construction industry recognised framework that organises the
process of managing and designing building projects, and administering building contracts, into a
number of key Work Stages. The RIBA Plan of Work has 11 sequential steps but, despite its
apparent linear nature, it should be recognised that the sequence or content of RIBA Work Stages
may need to be varied or overlapped to suit the proposed procurement method. Consequently,
when two or more Work Stages are combined, it is not always transparent when a building project
is moving from one Stage to another.As such, it is an ideal tool to provide the basic outline of the
building project life cycle process.

1.2.3 As an alternative to the RIBA Plan of Work, central and local government and the health and
defence sectors have adopted the OGC Gateway Process as best practice for managing and
designing building projects over their life cycle.The process examines programmes and projects at
key decision points and looks ahead to provide assurance that the employer can progress to the
next stage. Project reviews are carried out under OGC Gateway Reviews 1 to 5.Typically, a project
will undergo three reviews before commitment to invest, and two looking at service
implementation and confirmation of the operational benefits.

1.2.4 Both models are recognised frameworks for managing and designing the build as well as the
post-construction, maintenance and renewal (or ‘in use’) stages, i.e. project life cycle cost
management.

1.2.5 Cost estimates and cost plans will need to be prepared by the quantity surveyor/cost manager at
various stages of the RIBA Plan of Work or at various points in the OGC Gateway Process,
whichever management process is applicable.To address these requirements, RICS has developed a
series of formal maintenance cost estimates and cost plans for use during construction
procurement and maintenance cost planning, and during the in use phases of the building or
constructed assets.These formal stages are shown in Figure 1.1 (see next page) in the context of
the RIBA Work Stages and OGC Gateways. Notwithstanding this, some employers may require the
preparation of cost plans at different RIBA Work Stages.

1.2.6 Figure 1.1 also shows the various points at which measurement is carried out by the quantity
surveyor/cost manager to prepare annualised maintenance programmes of works (maintain),
and/or quantified periodic life cycle major repairs and replacement schedules of works (renewals),
in the context of the RIBA Work Stages and OGC Gateways.

1.2.7 The detailed rules of measurement for the build, or construction, order of cost estimates and
elemental cost plans are defined in NRM 1.This volume links the construction cost data structure
and rules of measurement with those in NRM 3 to align with the life cycle renewal (R) works and
annualised maintenance (maintain – M) works and in this part, creating a totally integrated cost
data structure for ‘construct (C), renewal (R) and maintain (M)’.
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MAINTENANCE WORKS – Order of cost estimating and cost planning (pre-construction) and
for the asset-specific cost planning of renewal (R) and maintain (M) works (post-construction) – i.e.
life cycle costing of maintenance works.

Figure 1.1: Maintenance works – Order of cost estimating, elemental cost planning
(pre- and post-construction) in context with the RIBA Plan of Work and OGC
Gateways

Note: In order to maintain consistency with NRM 1, the RIBA Plan of Work (2007) has been used
as a reference source in this document. In April 2013 the RIBA launched a new plan of work. In
addition, the Construction Industry Council (CIC) are planning to launch a Digital Plan of Work in
2014. RICS will continue to monitor developments in these areas and review any necessary
amendments to the NRM suite of documents that will be necessary and appropriate. It is
recommended that practitioners refer to a current and recognised industry plan of work when
undertaking their services.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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1.3 Purpose of NRM 3

1.3.1 NRM 3 has been written to provide a standard set of measurement rules that are understandable
by all those involved in budgeting, cost managing and procuring building maintenance works for
discrete buildings (or part elements, systems or components), building portfolios, establishments or
estates, including the employer; thereby aiding communication between the project and
maintenance teams and the employer and the parties associated with the delivery of future
maintenance works. In addition, NRM 3 should assist the quantity surveyor/cost manager, as well as
the facilities manager, in providing effective and accurate cost advice to the employer and other
project stakeholders throughout the life cycle cost planning and cost management process.

1.3.2 The document provides rules of measurement for the preparation of order of cost estimates and
cost plans during construction procurement and post-practical completion (i.e. throughout the in
use period of the building). Direction on how to describe and deal with costs and allowances
forming part of the cost of maintaining a building or constructed asset or its parts, but which are
not reflected in the measurable maintenance work items, is also provided.

1.3.3 The rules also provide a cost management framework that can be used to develop labour resource
plans (including materials, consumables, plant and equipment) for annualised maintenance
(maintain) works.They can also be used for predicting the intermittent or periodic forecast of life
cycle major repairs and replacement (renewal) works, as appropriate for the defined period of
analysis.

1.3.4 The rules do not explain in detail the estimating methods, cost planning techniques, procurement
methods or maintenance contract strategies. Detailed advice on these subjects can be found in
other RICS publications and external publications (see bibliography).

1.4 Use of NRM 3

1.4.1 NRM 3 provides a structured basis for measuring cyclical repairs and replacement (renewal) and
annualised maintenance (maintain) of building components, which are to be carried out
post-construction completion and throughout the in use phases of the constructed facility or built
asset It also presents a consistent approach for dealing with other key cost components associated
with the procurement of repair/replacement (renewal) and maintenance (maintain) works projects
when preparing order of cost estimates, and elemental and component level based cost plans.The
rules represent the essentials of good practice.

1.4.2 NRM 3 rules deal with measurement for the preparation of:
(1) order of cost estimates for repair/replacement (renewal – R) and annualised maintenance

(maintain – M) works programme
(2) elemental cost plans for predicted life cycle repair/replacement (renewal – R) and annualised

maintenance (maintain – M) works programme
(3) calculations of annualised costs for repair/replacement (renewal – R) works from capital

building cost plans and asset registers/survey data
(4) cost reporting and analyses for repair/replacement (renewal – R) and maintenance (maintain

– M) works.

In addition, the rules can be used to analyse actual maintenance costs in use, for use in estimating
and cost planning of future repair/replacement (renewal) and maintenance (maintain) works
projects – through cost-in-use studies, life cycle costs, building information modelling (BIM) and
benchmark analyses.

1.4.3 Users of the rules are advised to adopt metric units as the standard system of measurement.
Where the employer requires reference to imperial units, these may be provided as supplementary
information (e.g. in parenthesis).

1.4.4 The British Standard BS 8888: 2011 Technical Product Specification (for defining, specifying and
graphically representing products) recommends the inclusion of a comma rather than a point as a
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decimal marker, and a space instead of a comma as a thousand separator. However, the traditional
UK convention has been adopted in these rules (i.e. a point as a decimal marker and a comma as
a thousand separator). Users should ensure that this does not conflict with employer
requirements.

1.5 Structure of NRM 3

1.5.1 NRM 3 is divided into six parts with supporting appendices:

+ Part 1 places order of cost estimating and cost planning in context with the RIBA Plan of
Work and the OGC Gateway Process; defines the purpose, use and structure of the rules and
explains the symbols, abbreviations and definitions used in the rules.

+ Part 2 sets out the basis for NRM 3 by clarifying how maintenance costs relate to
construction and life cycle costing; defines the scope and parameters for the renewal (R) and
maintain (M) cost categories; explains the levels of measurement and process of cost
estimating and cost planning; provides preparation rules for defining the brief and project
particular requirements (depending on the stage in the building life cycle); explains the
importance of developing a clear and comprehensive employer’s maintenance brief and
measurement rules; and discusses how to deal with projects comprising multiple buildings or
facilities.

+ Part 3 describes the purpose and content of an order of cost estimate; defines its key
constituents; explains how to prepare and report an order of cost estimate; and sets out the
rules of measurement for the preparation of order of cost estimates using the floor area
method, functional unit method and elemental method.

+ Part 4 describes the purpose and content of elemental cost planning used for building
maintenance works; defines its key constituents; explains the rules for measurement for the
preparation and reporting of formal cost plans for the renewal and maintain works.

+ Part 5 describes the measurement rules for the annualised costing of maintenance works;
explains the calculation methods used for renewal (R) cost plans generated from capital
building cost plans and the calculation methods for renewal (R) and maintain (M) from asset
registers and condition surveys and the use of remaining life predicted data.

+ Part 6 comprises the tabulated rules of measurement and quantification of costs of renewal
(R) and maintain (M) works; provides a standardised cost structure for renewal (R) and
maintain (M) works integrating with the NRM 1 construct (C) cost data structure; discusses
methods of codifying maintenance works cost plans; discusses methods of codifying cost plans
for works packages; discusses methods of aligning NRM 3 to the COBie data structure and
definitions for Building Information Modelling (BIM).

The Appendices are listed below:

Appendix A: Core definition of gross internal area (GIA)

Appendix B: Core definition of net internal area (NIA)

Appendix C: Commonly used functional units and functional units of measurement

Appendix D: Special use definitions for shops

Appendix E: Logic and levels for elemental cost planning of the construct (C), renewal (R) and
maintain (M) works

Appendix F: Maintenance cost categories and definitions

Appendix G: Methods of economic evaluation and discounting equations (time value of money)

Appendix H: Information requirements for formal cost plans for the construction and
maintenance works procurement and during the building’s life cycle

Appendix I: Report template for elemental cost plans for renewal (R) and maintain (M) works
(condensed: based on level 1 codes)

Appendix J: Report template for elemental cost plan for renewal (R) and maintain (M) works
(expanded: based on level 2 codes)

NRM 3: Order of cost estimating and cost planning for building maintenance works
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1.6 Symbols, abbreviations and definitions
The symbols, abbreviations and certain key words and phrases used in the rules are detailed below.

1.6.1 Symbols used for measurement

ha hectare

hr hour

kg kilogramme

kN kilonewton

kW kilowatt

m linear metre

m2 square metre

m3 cubic metre

mm millimetre

min minutes

nr number

sys system

t tonne

wk week

1.6.2 Abbreviations

BIM Building Information Model or Modelling

Cost/ft2 of GIA Cost per square foot of gross internal area

Cost/m2 of GIA Cost per square metre of gross internal area

Cost/m2 of GIA/pa Cost per square metre of gross internal area per annum

Cost/task Cost per task

Cost/element Cost per element

Cost/year Cost per year

Cost/function Cost per function type

COBie Construction Operations Building Information Exchange

CIBSE Chartered Institution of Building Services Engineers

CRC Carbon reduction commitment

CRV Capitalised replacement value

B&ES Building and Engineering Services Association (formerly
known as the HVCA)

DCF Discounted cash flow

DRC Depreciated reinstatement cost

EUQ Elemental unit quantity

EUR Elemental unit rate

FCI Function condition indexation

FMI Function maintenance indexation

FMP Forward maintenance plans (or programme)
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FRI Function re-investment indexation

GEA Gross external area

GIA Gross internal area

GIFA Gross internal floor area

ICT Information & communication technology

LCC Life cycle cost or life cycle costing

LCR Life cycle repairs/replacement (renewal)

NIA Net internal area

NPC Net present cost

NPV Net present value

NRM New rules of measurement

OGC Office of Government Commerce

RCM Reliability centred maintenance

PARL Percentage asset remaining life

PIB Planned inspection of buildings

PPM Planned preventive maintenance

PV Present value

RIBA Royal Institute of British Architects

RICS Royal Institution of Chartered Surveyors

RSL Reference service life

SA Site area

TPI Tender price index

WLC Whole life cost or costing

1.6.3 Definitions

Abnormal costs – the costs other than those typically encountered for the project funding
route, including costs accruing due to circumstances outside the project manager’s control.
Examples of abnormal costs include those arising from issues such as: access constraints, legacy
data issues, unforeseen events due to the nature of the assessment of works, statutory bodies and
listed buildings.

Annual equivalent cost – the uniform annual amount equivalent to the project’s real costs,
taking into account the time value of money throughout the period of analysis.

Annualised maintenance cost – the yearly cost of maintaining the building or facility or asset,
comprising preventative, reactive and proactive maintenance (see the definitions for these items).

Asset – the whole building, element, system, sub-element and/or a specific asset, or component or
part thereof. Note – asset classifications can be at portfolio/estate level (e.g. offices or schools)
down to specific maintainable assets (e.g. boilers). NRM 3 applies to all levels of building or
constructed assets that are ‘applicable’ to maintenance and life cycle major repairs and replacement
work.

Asset registers – a record of applicable maintainable assets, including information such as
constructed specification, operational performance data, financial and technical details about each
asset.

Authorised budget (or approved estimate) – see definition for Cost limit.

Base cost or benchmark cost – the cost of an existing or selected situation against which other
options or a specific solution can be compared or benchmarked.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Base cost estimate – an evolving estimate of known factors without any allowances for risk and
uncertainty, or element of inflation.The base cost estimate is the sum of the works cost estimate
(including maintenance contractor’s management, administration and overheads), profit and other
project-specific costs, e.g. consultants’ fees and employer-definable costs

Base date – the date at which the rates and prices included within the cost estimate or plans are
based. See definition of Estimate base date.

Base rate – the interest rate selected as the basis of the discount rate.This could be the current
bank rate or a client’s opportunity cost of capital. The base rate is commonly adjusted by the
inflation rate to give the discount rate.

Breakdown – a failure resulting in the non-availability of an item or asset.

Capital building works costs (capital costs) – the initial cost of construction of a building and
associated external works.

Capital cost – the initial construction costs and the costs of initial adaptation, where these are
treated as capital expenditure.

Coalface time – the actual time that is spent performing the defined maintenance activities. It
does not include travel, arranging access or the erection or removal of any access equipment that
may be required.

Condition survey – the collection of data about the condition of a building, captured at a facility,
block, zone, floor, space and systems, asset or component level (in scope).

Cost control – the process of planning and controlling the costs of building(s) and maintenance
works.Takes place throughout the complete duration of a project’s construction life cycle.

Cost checks (cost checking) – these take place during all stages of a project’s life cycle and are
concerned with comparing current estimated costs against cost targets previously set for elements
and sub-elements of the building-related maintenance works (in scope).

Cost limit (or authorised budget or approved estimate) – the maximum expenditure that
the employer is prepared to a make in relation to the completed building or maintenance work.

Cost per functional unit (or functional unit cost) – the unit rate that, when multiplied by the
number of functional units, gives the total base maintenance works estimate (i.e. works cost
estimate less maintenance contractor’s management and admin/overheads and profit). The total
recommended cost limit (i.e. the cost limit including inflation) can be expressed as a cost per
functional unit when reporting costs.

Cost plan – see definition for Elemental cost plan.

Cost plan for maintenance and renewal works – the critical breakdown of the cost limits for
maintenance and renewal works into cost targets for each element of a built asset. It provides: a
statement of how the available budgets are to be distributed among the elements; a frame of
reference from which to ascertain the future maintenance and renewal requirements; a tool to
inform the costs of future maintenance and renewal requirements; and a tool to inform design
development and maintain cost control of future expenditure on maintenance and renewal works.
It also provides a work breakdown structure and a cost breakdown structure that, by codifying, can
be used to redistribute maintenance works into specific maintenance work packages for
procurement (e.g. general mechanical and electrical building engineering services, lifts, catering
equipment, refrigeration plant and systems, and landscape management). A maintenance and
renewal works cost plan considers estimated maintenance and renewal costs over the life of the
building, facility or asset.

Cost targets – the recommended total expenditure for an element. The cost target for each
element is likely to be derived from a number of sub-elements and components.

Design life – the service life intended by the designer.

Director’s adjustment – a reduction or addition to the tender price derived by the specific
contractor’s estimating team, offered by the director(s) of the maintenance contractor.

Discounting – the process of reducing the value of cost or benefits that occur later.

Part 1: General

EFFECTIVE FROM 1 JANUARY 2015 RICS NEW RULES OF MEASUREMENT | 13



Discounted cash flow (DCF) – an analysis method of valuing projected asset life cycle costs
using the concept of the time value of money (see definition).

Discount rate – the percentage rate required to calculate the Present value (see definition) of a
future cash flow (i.e. used for bringing future costs to a comparable time base). For example, if
investing at 3 per cent interest, then the present value is discounted by 3 per cent as it is worth
less than future earnings due to interest.The discount rate is a factor or rate reflecting the time
value of money that is used to convert cash flows occurring at different times to a common time
base.

Disposal costs – the costs associated with the disposal of the asset at the end of its life cycle,
including any asset transfer obligations.

Degradation – the process whereby an action on an item causes deterioration of one or more
properties.

Durability – the ability of an item to perform a required function under given conditions of use
and maintenance, until a limited state is reached. Note – a limited state of an item may be
characterised by the end of its useful life, unsuitability for any economic or technological reasons.

Element – a major part of a group element. A separate cost target can be established for each
element.

Elemental cost analysis (or cost analysis) – the full appraisal of costs involved in the
maintaining and life cycle replacement of previously constructed buildings and is aimed mainly at
providing reliable information, which will assist in accurately estimating cost of future buildings. It
provides a product-based cost model and data on which initial elemental estimates and elemental
cost plans can be based.

Elemental cost plan (or cost plan) – in the context of maintenance, this is the critical
breakdown of the cost limits for the maintenance works into cost targets for each element of a
built asset.

Elemental method – a budget setting technique that covers the major elements of a building and
provides an ‘order of cost estimate’ based on an elemental breakdown of a building and
maintenance project.The elemental method can also be used to develop an initial cost model as a
prerequisite to developing an elemental cost plan.The method involves the use of Elemental unit
quantities (EUQ) and Elemental unit rates (EUR) (see definitions).

Elemental unit quantity (EUQ) – the unit of measurement that relates solely to the quantity of
the element or sub-element itself (e.g. the area of external walls, the area of windows and external
doors, and the number of internal doors).

Elemental unit rate (EUR) – the total cost of an element divided by the elemental unit quantity
(EUQ). EURs include the cost of all labour, materials, plant, subcontractor’s costs, preliminaries,
design fees, subcontractor’s overheads and profit. EURs exclude maintenance contractor’s
preliminaries, overheads, profit and other allowances, such as project/design fees, risk allowances
and inflation.These cost items are to be assessed separately.

Emergency maintenance – unplanned or unscheduled maintenance works that require
immediate action to restore services, remove problems that could adversely interrupt user
activities or to protect life and/or property (see definition for Unplanned maintenance).

Employer – the owner and/or the developer of the building or, in some cases, the ultimate user.
The terms Senior Responsible Owner and Project Sponsor are used by central government and
the defence sector, being the representatives empowered to manage the building project and make
project-specific decisions. For these measurement rules, the term Employer shall also mean Senior
Responsible Owner or Project Sponsor.

End of life cost – the net cost or fee of disposing of an asset at the end of its service life or
period of interest, including: costs resulting from decommissioning, deconstruction and demolition
of a building; recycling and making it environmentally safe; recovery and disposal of components and
materials; and transport and regulatory costs.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Estimate base date – the date on which the cost limit (i.e. the sum of the works cost estimate,
project/design team fees estimate, other related costs estimate and risk allowance estimate,
excluding inflation) is established as the basis for calculating inflation, changes or other related
variances.

Externalities – the quantifiable costs or benefits that specifically occur when the actions of
organisations and individuals have an effect on people other than themselves, such as
non-construction costs, income and wider social and business costs.

Facility – the built asset as a whole or part, including the site and building/structure and
appropriate block, floors, space, zone, room, systems, assets, components, and sub-components.

Factor method – modification of reference service life (see definition) by factors to take account
of specific in use conditions.

Forward maintenance plans (or programme) – a document setting out the specific
maintenance activities (actions or tasks), resources and sequence of activities relevant for
maintaining a building.

Function – the purpose or activity of users and other stakeholders for which an asset or facility
is designed, used or required to be used.

Functional type – the prime use of a facility or part of a building.

Functional unit – a unit of measurement used to represent the prime use of a building or part of
a building including all associated circulation spaces (e.g. per bed space, per house and per m2 of
retail area space).

Functional unit method – a rough budget setting technique that consists of selecting a suitable
standard Functional unit to use for the project, and multiplying the projected number of units by
the appropriate cost per functional unit.

Functional condition indexation (FCI) – the ratio of the functional cost estimate of predicted
life cycle major repairs or replacements (identified by a condition and Remaining life assessment) to
the Capitalised replacement value or rebuild costs, expressed over an agreed period of analysis
(e.g. a banding of years such as 1, 2 to 3, 4 to 5, 6 to 10 or 11+).

Functional maintenance indexation (FMI) – the ratio of the functional unit cost estimate of
annualised maintenance (i.e. planned, reactive and proactive maintenance) to the Capital
replacement value (CRV) or rebuild costs, expressed over an agreed period of analysis (e.g. a
banding of years such as 1, 2 to 3, 4 to 5, 6 to 10 or 11+).

Functional re-investment indexation (FRI) – the ratio of the functional cost of major repairs
or replacements (identified by a condition and other form of asset assessment) to the Capital
replacement value (CRV) or rebuild costs, expressed over an agreed period of analysis (e.g. a
banding of years such as 1, 2 to 3, 4 to 5, 6 to 10 or 11+).

Gross external area (GEA) – the area of a building measured externally (i.e. to the
external face of the perimeter walls).The rules of measurement for a GEA are defined in the RICS
Code of Measuring Practice.

Gross internal floor area (GIFA) – is the area of a building measured to the internal face of the
perimeter walls at each floor level. The rules of measurement of a GIFA are defined in the RICS
Code of Measuring Practice. Also see Appendix A of NRM 3.

Group element – the main headings used to describe the facets of an elemental cost plan, i.e.
substructure; superstructure; internal finishes; fittings, furnishings and equipment; and services.

Inspection (or Technical inspection) – the examination of an asset, product or building
engineering services installation (including plant and equipment) and the determination of their
conformity with specific requirements, on the basis of professional judgment.

Inflation – an allowance included in the order of cost estimate or elemental costs plans for
fluctuations in the basic prices of labour, plant and equipment and materials.

Life cycle – the consecutive and interlinked stages of the object under construction.
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Life cycle cost – the cost of an asset or its parts throughout its life cycle while fulfilling the
performance requirements.

Life cycle costing – a methodology for the systematic economic evaluation of life cycle costs
over a period of analysis, as defined in the agreed scope of assessment.

Maintenance contractor (or Prime Contractor) – the contractor responsible for the total
maintenance and completion process.The term Prime contractor is often used to mean the Main
contractor in central government and the defence sector.

Maintenance contractor’s overheads and profit– the costs associated with head office
administration proportioned to each building maintenance contract plus the its return on capital
investment.

Maintenance contractor’s management and administration– items that cannot be
allocated to a specific element, sub-element or component.These include the costs associated with
management and staff, site establishment, temporary services, security, safety and environmental
protection, control and protection, commonly used plant and equipment, relevant temporary
works, the maintenance of site records, completion and post-completion requirements, waste
disposal, fees and charges, sites services and insurances, bonds, guarantees and warranties. These
exclude costs associated with subcontractor’s or work package contractor’s management and
administration costs.

Maintenance costs – the total of necessarily labour, materials, plant and equipment and other
related costs incurred to retain a building or its part in a state in which it can perform its required
functions.

Maintenance programme – a time-based plan allocating specific maintenance tasks of an item.

Minor replacement, repairs and maintenance cost – the cost of scheduled replacement,
maintenance and minor repairs to components or parts together with associated making good and
minor redecorations.

Net internal area (NIA) – the usable area within a building measured to the internal face of the
perimeter walls at each floor level.The rules of measurement of NIAs are defined in the RICS Code
of Measuring Practice. Also see Appendix B of NRM 3.

Net present cost (NPC) – the sum of the present values of all costs less the sum of the present
value of all benefits.

Net present value (NPV) – the aggregated sum of the future income and expenditure
discounted back to a common base date, usually the present day, at a given compound interest rate.

Normal working hours – normal working hours typically 8.30 to 5.30 Monday to Friday
(excluding statutory holidays). Note. actual working hours may vary and should be stated in the
assumptions.

Occupancy cost – the cost, relating to the occupation of the building, incurred by the occupant –
such as rent, taxes, insurances on buildings and contents, depreciation and amortisation expenses.

OGC Gateway Process – a process that examines programmes and projects at key decision
points in their lifecycle. It looks ahead to provide assurance that the Employer can progress to the
next stage. Project reviews are carried under OGC Gateway reviews 1 to 5.Typically, a project will
undergo three reviews before a commitment to invest, and two looking at service implementation
and confirmation of the operational benefits. The process is best practice in central and local
government, the health and the defence sector.The emphasis of the OGC Gateway Process is to
examine the business case, which requires an assessment of the total development cost of the
building project.

OGC Gateways – key decision points within the OGC Gateway Process.

Off-site maintenance – maintenance performed at a location different from where the item is
used.

Optimisation – the lowest costs that provide the maximum benefit from an asset over the life
cycle period defined, and with respect to specified criteria.
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Other maintenance-related cost – a cost that is not necessarily directly associated with the
cost of maintaining the building or constructed assets, but forms part of the total cost of the
maintenance to the Employer.

Out of hours working (or out of normal hours working) – working outside of Normal
working hours and includes an uplift to rates for the extra hours worked Monday to Friday and
additional time at weekend and bank holidays. Premium rate uplifts to be stated as a multiplier of
normal working hour rates (e.g. 1.5 times for extra weekday hours or 2 times for weekends and
bank holidays).

Overheads and profit – see definition for Maintenance Contractor’s overheads and profit.

Period of analysis – means the period of time over which life cycle costs or maintenance, or
whole life cycle building and maintenance costs are analysed (in scope).

Planned (or scheduled) maintenance – the maintenance organised and carried out with
forethought, control and the use of records to a predetermined plan. Note – planned preventative
maintenance is always part of planned maintenance, whereas corrective maintenance may or may
not be.

Post-tender estimate – a cost estimate carried out after the evaluation of tenders to
corroborate the funds required by the Employer to complete the building maintenance contract.

Present value – the cost or benefit in the future discounted back to some base date, usually the
present day, at a given compound interest rate. See definition for net present value.

Pre-tender estimate – a cost estimate prepared immediately before calling tenders for servicing,
maintenance and life cycle replacement works.

Preventive maintenance – the planned and controlled programme of maintenance and
inspection carried out at predetermined intervals (or corresponding to prescribed criteria) and
intended to reduce the probability of failure or degradation of the functioning of an item. This
includes inspections, adjustments, cleaning, lubrication and/or selective replacement of components
(e.g. filters) and minor repairs, as well as performance testing and analysis intended to maximise the
reliability, performance and life cycle of building systems, equipment, etc. Preventive maintenance
consists of many checkpoint activities on items that, if disabled, may interfere with an essential
installation operation, endanger life or property, or involve high costs or long lead times for
replacement.

Price stability – the boundary between inflation and deflation.

Proactive maintenance – maintenance work that is undertaken to avoid failures or to identify
defects that could lead to failure.They are the tasks to eliminate the root cause of the failure and
include routine preventive and predictive maintenance activities and work tasks identified from
them.This can include plant tours, targeted inspections and monitoring tasks.

Reactive – see definition of unscheduled or unplanned maintenance.

Reliability centred maintenance (RCM) – a process used to determine what must be done to
ensure that any physical asset continues to do what its users want it to do in its present operating
context.

Reference service life – the service life that is expected under a reference set of in use
conditions and that may form the basis of estimating the service life. See definition for factor
methods.

Remaining life – the period during which a building or component may reasonably be expected
to continue to fulfil its present function provided it is given normal routine maintenance. Remaining
life is the future expected life of an asset at a given point in time.

Repair – work that is performed to return equipment to service after a failure, or to make its
operation more efficient. The restoration of an asset or a component to such a condition that it
may be effectively utilised for its designed purpose by the overhaul, reprocessing or replacement of
constituent parts or materials that have deteriorated by action of the elements or usage and have
not been corrected by maintenance.

Residual risk (or retained risk) – the risks retained by the Employer.
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RIBA Outline Plan of Work – summarises the deliverables required under each RIBA Work
Stage.

RIBA Plan of Work – a model procedure dealing with basic steps in decision making for a capital
building project.The RIBA Plan of Work sets out a logical structure for building projects, starting
with the brief and ending with post-occupancy evaluation. The procedures identify the
responsibilities of the design team at each stage of the design and contract administration process.
Each step is referred to as a RIBA Work Stage.The full and correct title is The Architect’s Plan of
Work, published by RIBA, but it is commonly referred to in the building construction industry as
the RIBA Plan of Work.

RIBA Work Stages – the stages into which the process of designing building projects and
administering building contracts may be divided. Some variations of the RIBA Work Stages apply for
design and build procurement.

Risk – the likelihood of an event or failure occurring and its consequences or impact

Risk allowance – the amount added to the base cost estimate for items that cannot be precisely
predicted to arrive at the cost limit.

Risk register (or risk log) – a schedule of identified risks.

Risk value – an estimate of the cost of individual risks.

Scheduled maintenance – the preventive maintenance carried out in accordance with
predetermined intervals, number of operations, hours run, including allowances for access.

Site area (external) – the total area of the site within the title boundaries (or the total area
within the title boundaries defined by the employer as the site for the building or facilities)
measured on a horizontal plane, excluding the area of the building footprint. It excludes any area
used temporarily for building works that do not form part of the delivered programme of
maintenance.

Subcontractor – a Contractor employed by the Maintenance contractor to undertake specific
work within the building project. Also known as a specialist, works, trade, work package or a
labour-only contractor

Subcontractor’s management and administration – the management and administration
that relate specifically to maintenance and replacement works carried out by subcontractors. Costs
associated with these are to be included in the unit rates to sub-elements, components and
individual assigned maintenance task schedules.

Sub-element – the part of an element. Similar to elements, a separate cost target can be
established for each sub-element.

Sunk cost – the cost of goods and services already incurred and/or irrevocably committed.

Time value of money – the measurement of the difference between future monies and the
present day value of monies.

Time-related charge – a charge for work, the cost of which is to be considered dependent on
duration.

Tender inflation – means the allowance included in the order of estimate of a cost plan for
fluctuations in the basic prices of labour, plant, equipment and materials during the period from the
estimate base date to the date of tender return.

Treasury discount rate – the rate specified as the discount rate by the UK Government
Treasury to be used as the discount rate for public sector whole life costing calculations (see the
definitions for Discount rate).

TUPE Regulations – the Transfer of Undertakings (Protection of Employment) Regulations.
These protects employees’ terms and conditions of employment when a business is transferred
from one owner to another.

Unit rate – the monetary rate applied to an element, sub-element or component per unit of
measurement (e.g. cost per m, cost per m2 or cost per m ).The term also includes cost/m2 of GIFA,
or cost/m2 per annum and cost per functional unit.
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Unplanned (or unscheduled) maintenance – reactive and non-emergency work activities that
occur in the current annual programme (i.e. maintenance carried out to no predetermined plan).
Activities may range from unplanned/unscheduled maintenance of a nuisance nature requiring low
levels of skill for correction, to non-emergency tasks involving a moderate to major repair or
correction requiring skilled labour.

Utilities cost – the cost of different fuels, water and drainage charges identified separately and
reported on an annual basis. Included in the net utilities cost is any income generated from selling
energy back to the national grid or generated for other usages.

Whole life cost – all significant and relevant initial and future costs and benefits of a building
facility or an asset, throughout its life cycle, while fulfilling the performance requirements.

Whole life costing – a methodology for the systematic economic evaluation used to establish
the total cost of ownership, or the whole life costing of option appraisals. It is a structured
approach addressing all costs in connection with a building or facility (including construction,
maintenance, renewals, operation, occupancy, environmental and end of life). It can be used to
produce expenditure profiles of a building or facility over its anticipated life span or defined period
of analysis.

Works cost estimate – the combined total estimated cost of the maintenance works estimate,
the maintenance contractor’s management and administration, and overheads and profit, prepared
using prices current at the time the estimate is prepared (or updated). It contains no allowance for
other project-specific/employer-definable costs, risk allowances, inflation allowances and taxation.

Work order – a written or automated instruction detailing the work to be carried out and the
methods to be used.

Work package contractor – a specialist contractor who undertakes particular identifiable
aspects of maintenance or replacement work, e.g. maintenance of non-specialist mechanical and
electrical engineering services; maintenance of specialist installations (such as building management
systems and fuel installations); maintenance of building fabric, structure, finishes and fittings,
furnishings and equipment; landscaping management and grounds maintenance works; or labour
only. Depending on the contract strategy, works contractors can be employed directly by the
Employer, or by the Maintenance Contractor.

Works package contractor’s management and administration – the management and
administration costs relating specifically to work that is to be carried out by a Works package
contractor.

Part 1: General
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Part 2: New rules of measurement for
building maintenance works
2.1 Introduction

2.1.1 Part 2 sets the basis for NRM 3 by clarifying how maintenance costs relate to construction and life
cycle costing; defining the scope and parameters for renewal (R) and maintain (M) cost categories;
explains the process of cost estimating and cost planning and the levels of measurement; and
explains the importance of developing a clear and comprehensive employer’s maintenance
requirement and how the measurement rules are to be applied.

2.2 CROME

2.2.1 The acronym ‘CROME’ describes the key constituents of the building life cycle costs of a
constructed asset and broadly categorises how they relate to the construction costs and to the
other building maintenance costs (which are split into renewal (R) costs and maintain (M)
costs) and to the other key aspects of life cycle costing:

C Construct costs

R Renewal costs

O Operation and occupancy costs

M Maintain costs

E Environmental and/or end of life costs.

2.2.2 NRM 3 deals with the renewal works (R) and maintain (M) aspects of the building and/or a
constructed facility and/or asset systems or component parts.The rules also address other aspects
of the life cycle costing, such as improvements and upgrades for environmental reasons, end of
interest and/or end of life considerations, and other related obligations (E), which may be included
as part of a specific project costing scope.

2.2.3 For NRM 3 the Construct (C) costs include subsequent refurbishment and adaptation works to
the building or facility.The quantification of the initial construction or renovation of a building or
assets, as well as the demolition of buildings and facilities (E), are dealt with under NRM 1.

2.2.4 Figure 2.1 below clarifies what are the key cost categories included in a ‘life cycle costing’ and those
wider non-construction related costs, incomes and externalities, which together with life cycle
costs, are referred to as whole life costs.

Figure 2.1: Key cost categories of life cycle costing and whole life costing
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2.3 Scope and parameters of the renewal (R) and
maintain (M) work categories

2.3.1 This paragraph broadly defines the scope and parameters of the cost categories for renewal (R)
and maintain (M) works.Appendix F includes detailed definitions and guidance notes for each of the
cost categories. Notwithstanding this, some of these aspects can be included in maintenance works,
if required by the employer to be in the scope of works.

2.3.2 The scope of the key cost categories that constitute building maintenance works, split into renewal
(R) and maintain (M) cost categories and how this aligns and relates to the construct (C) key cost
categorises from NRM 1, is broadly summarised in Figure 2.2 below.

Figure 2.2: Scope of key cost categories of renewal (R) and maintain (M) and their
relationship with construct (C)

Note: for asset-based cost planning (post-construction) during in use phases, include for the costs
associated with quantification and verification of the asset maintenance registers identifying the
maintain tasks and renewal actions required.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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2.4 Standardised building maintenance cost data
structure (integrating construct (C) with the
renewal (R) and maintain (M) works)

2.4.1 Part 6 (Tabulated rules of measurement of elemental cost planning) of these rules includes a
standardised cost data structure that links NRM 1, and a detailed ‘inclusions’ listing at the building
or constructed (C) components level, to maintenance asset types specifically defined for applicable
renewal (R) and maintain (M) works. It creates a fully integrated and standardised construction and
maintenance works cost breakdown data structure (i.e. construct with renewal and maintain –
aligned to the NRM 1 level 3 ‘inclusions’ component list).

2.4.2 Wherever the detailed rules of measurement or units of measurement differ between the capital
building works rules (NRM 1) and the maintenance and life cycle replacement works rules (NRM
3), then this has been highlighted by exception in Part 6 (Tabulated rules of measurement for
elemental cost planning, group elements 0 to 14) of these rules.

2.4.3 The logic and levels for elemental cost planning published in Appendix E of NRM 1 has been
developed to integrate the construct (C) levels 1 to 3 of the renewal (R) items and maintain (M)
inclusions, as the table in Appendix E of NRM 3.

2.5 Process for order of cost estimating and cost
planning of building maintenance works

2.5.1 The process of preparing both order of cost estimates and cost plans for building maintenance
works is the same, and is as follows:
(1) define and agree the employer’s brief for the maintenance works (or update the previous

iteration of the brief)
(2) plan the procedure
(3) establish the rules of measurement to be applied for:

(a) order of cost estimating of maintenance works (Part 3 of these rules)

(b) cost planning of maintenance works (Part 4 of these rules)

(c) annualised costing of maintenance works (Part 5 of these rules)
(4) compile the available information and record the data assumptions
(5) document all information and assumptions used in compiling the cost estimate or cost plan
(6) undertake the calculations, update unit rates and other costs; check and validate the results
(7) apply risk and sensitivity analysis (if required, in scope)
(8) carefully interpret and present the results
(9) report the results
(10) review the report with the employer and obtain agreement to the final outputs
(11) determine whether to do an analysis for comparative benchmarking purposes (if required)
(12) issue a final order of estimate or cost plan report, whichever is appropriate.

2.5.2 For the purposes of developing order of cost estimates and cost plans for building maintenance
works, maintenance works are to be ascertained under separate cost categories, as follows:
(1) Renewal (R) works costs – which are sub-divided into the following sub-categories:

(a) major repairs/replacement costs – including a predicted schedule of life cycle
major repairs and replacement works and a provision for unscheduled renewal works

(b) refurbish and upgrade costs – such as refurbishing heating systems; upgrading to
modern day equivalents; and replacing for obsolescence, energy/carbon or performance
reasons

(c) redecoration costs (if separated out, in scope).

Part 2: New rules of measurement for building maintenance works
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(2) Maintain (M) works costs – which are sub-divided into the following sub-categories:

(a) planned preventative costs – including annualised maintenance regimes, such as
planned preventative maintenance works, minor repairs, consumables and equipment

(b) reactive costs – annualised unscheduled or responsive maintenance, including
emergency/minor repairs and replacement items (within set renewal liability limits)

(c) proactive costs – such as planned inspections of buildings/components, audits, testing
and monitoring regimes, and alternative maintenance regimes (e.g. condition based,
asset criticality risk, or thermal imaging).

Note: see Appendix F for more detailed guidance on the scope and parameters for cost categories
and definitions for renewal (R) and maintain (M) works, as well as how they relate to wider life
cycle costing and whole life costing.

2.6 Levels of measurement during the building’s life
cycle

2.6.1 Producing order of cost estimates and cost planning construction and maintenance works are
undertaken at various stages in the building’s life cycle (see Figure 2.3). The level of information
available and the type of cost estimate (i.e. whole building level or functional unit types; cost
significant items; or elemental, sub-elemental down to detailed asset component level cost
planning) will be based on the design and maintenance data, asset registers, condition and life data.

Figure 2.3: Levels of measurement undertaken during the building’s life cycle

Note: Refer to Appendix E which clarifies the logic and levels for elemental cost planning of the construct
(C), renewal (R) and maintain (M) works. Also see report templates in Appendices I and J.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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2.7 Establishing the employer’s maintenance
requirements

2.7.1 An important step in the estimating and cost planning of building maintenance works is establishing
the employer’s requirements. Careful definition of the employer’s maintenance requirements is
therefore essential and usually takes the form of an employer’s brief for maintenance works. The
brief is an iterative document that will be reviewed and updated at each of the RIBA Work Stages
or OGC Gateway, as applicable.

2.7.2 Development of the employer’s brief for maintenance works is an exploratory process. Success
presupposes effective collaborative working between the employer and relevant stakeholders (i.e.
designers, maintenance contractors, suppliers’ consultants, etc.).

2.7.3 Inexperienced employers should not be deterred by the detailed information requirements set
down in these rules. This simply reflects the complexity of the maintenance process and the
importance to the overall success of the defined maintenance programme of identifying all relevant
maintenance requirements at the outset. Cost managers, in conjunction with the employer’s other
professional advisers, should be able to help the employer define their current and future
maintenance requirements.

2.7.4 The employer’s initial brief for maintenance works should concentrate on a clear statement of aims
and their context, which is specific enough for action by the cost manager and other interested
parties.

2.7.5 The employer’s maintenance brief will need to be tailor-made to meet the employer’s specific
project requirements, e.g. Building information modelling (BIM). In some cases, the quantity
surveyor/cost manager may need to propose the specific preparatory inputs for the maintenance
cost estimating, elemental and/or asset-specific cost planning, particularly when the employer is
unfamiliar with the new rules of measurement for building maintenance works.

2.7.6 Cost estimating and cost planning of building maintenance works is an iterative process, which will
be based on more informed decisions as more detailed information becomes available.

2.7.7 To enable the preparation of an order of cost estimate or cost plan for a maintenance works
project, the following information will be required to have been agreed with the employer and
included in the employer’s brief for maintenance works:
(1) scope of the maintenance:

(a) type of building(s) and/or other built asset(s) or facility and the functional usage

(b) occupancy details, i.e. tenure details, hours of operations, usage of space

(c) a statement of building(s) and/or other built asset(s) or facilities, in scope

(d) location

(e) purpose – the main reasons and aims of the maintenance programme (in general
terms)

(2) scope of the works, in respect of:

(a) Renewal (R) works

(b) Maintain (M) works
(3) type of cost estimate or cost plan
(4) precise scope of costs to be included and excluded and how to express them
(5) time period of appraisal (or period of analysis)
(6) method of economic evaluation (NPV/payback period)
(7) discount rate to be applied, including confirmation that costs are to be discounted
(8) level of detail of the life cycle major renewal and maintenance works
(9) extent to which taxes are to be considered
(10) required format of cost reporting, analysis and presentation of the results.

Part 2: New rules of measurement for building maintenance works
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2.7.8 In addition, the cost manager is to ascertain:
(1) if there is a base case, or project benchmark, to be used as a comparator
(2) the specific study inputs and rules of measurement to be applied.

2.7.9 Specific study inputs and rules of measurement comprise:
(1) estimate base date for the order of estimate or cost plan
(2) unit of time and costs
(3) levels of the construction (C), renewal (R) and maintain (M) works (BIM standards)
(4) costing methodology, including location factors and time adjustment indices and other rate

and price adjustment factors (e.g. tender price indexation)
(5) the level at which the costs are to be reported and the required format
(6) a list of available information and record data sources and assumptions used for costing
(7) factoring methods used to prioritise/optimise renewal (R) and/or maintain (M) works
(8) degree of risks and uncertainty to be applied
(9) extent of sensitivity analysis to be applied (if required, in scope)
(10) inflation and taxation (see paragraphs 3.15 and 3.16 tax allowances and other incentives)
(11) establish the specific commercial considerations to be taken into account
(12) obtain from the project sponsor their formal sanction of the specific study inputs.

2.7.10 The estimate base date shall be stated (i.e. the point in time from which the maintenance costing
period commences). All relevant costs used for the maintenance and life cycle repairs and
replacement study shall be adjusted to the base date(s) for comparative prediction purposes, e.g.
design date, construction base date, maintenance commencement base date and replacement
period.

2.7.11 The unit of time shall be stated. The units of time are the increments to which the calculations
refer, e.g. years, six-monthly intervals, months, weeks, days, etc. All factors in the calculations, e.g.
interest rates, will relate to the stated unit of time.

2.7.12 The period of analysis for the renewal (R) and maintain (M) works (and wider life cycle costing
elements study, if required) shall be stated.The period is the time from the agreed base date year
to a given point in time in the future, and over which the calculations pertain.

2.7.13 The methods of economic evaluation (defined in more detail in Appendix G) that are most
commonly used in the UK maintenance and construction industry are as follows:
(1) annual equivalent maintenance costs (AEC) – used for annualised maintenance works
(2) discounted cash flow (DCF) – used for calculating the Net PresentValue (NPV) to predict life

cycle replacement programmes
(3) discounted cash flow (DCF) – used for calculating the NPV for option appraisals, based on

multiple scenarios
(4) present day value (PDV) for non-discounted cash flow – used for short-term scenarios
(5) payback period (PBP) – for assessing the period of time to recover the investment monies.

2.7.14 The level of the study may cover a single asset or multiple assets. Possible levels of study are:
(1) multiple assets or portfolio/estate level
(2) single asset or whole building level
(3) cluster level (multiple elements, e.g. all windows and doors)
(4) elemental level (e.g. a roof)
(5) system level (e.g. an air conditioning system)
(6) component or sub-component level (e.g. a boiler: oil fired type).

2.7.15 Costing must state whether the data used has been built up from first principles or whether
comparative and benchmark data have been used, stating the source (e.g. client historic data,
published data or other specific information sources, such as BCIS, B&ES SFG20, BRE and CIBSE).

2.7.16 Information and data should be recorded in the estimates and cost plans in a structured way, in
accordance with the rules of measurement (in NRM 3 parts 3–6) for all the cash flow and option
appraisals. This will enable a meaningful comparison and facilitate data sharing and
analysis/benchmarking, as well as enabling BIM cost modelling and analysis.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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2.7.17 Methods, techniques and the other criteria used for undertaking sensitivity and/or risk and
impact-based analysis shall be stated on key cost significant elements, such as, discount rates,
factoring component service life, critical maintenance schedules, labour rates and sub-contracted
works.

2.7.18 Sources of design and reference service life (RSL) data for component replacement should be
stated, together with confirmation of the predicted range of replacement life used and the
associated basis for factoring these to relate to the specific project circumstances, e.g. 24/7 use of
the facilities. See paragraph 5.3 for guidance on how to determine life expectancy.

2.7.19 Assumptions should be stated for:
(1) obsolescence and the asset residual values
(2) end of interest and/or end of contract obligations
(3) interest rates and discount rates to be applied (if required).
(4) Works in scope and out of scope (e.g. excludes ICT)

2.7.20 Iterations of the process may be required and the level of detail and form of cost estimating, cost
planning and reporting will change over the period of construction procurement and during the in
use phases.

2.7.21 Certain factors may significantly affect the outcomes. It is therefore important to understand the
implications of applying certain factors (such as the period of analysis, the discount rate to be used)
and to make sure these are properly considered at the outset.

2.7.22 Appendix H provides details of the information required for formal cost plans 1 to 4.

2.8 Projects comprising multiple buildings, facilities
and/or functional types

2.8.1 Where a building project or establishment comprises more than one type of building or facility, it
is recommended that a separate cost plan is prepared for each building or facility; culminating in a
‘summary cost plan’ for the entire project (see Figure 2.4 below).

Figure 2.4: Part of a typical cost plan breakdown structure for an establishment
comprising multiple components, or buildings and/or functional unit types

Part 2: New rules of measurement for building maintenance works
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2.8.2 Appendix C lists the commonly used functional unit types (e.g. schools, railway stations, offices).

2.8.3 The functional unit method is used to calculate the total estimated cost for the maintenance works
(i.e. the renewal (R) and maintain (M) works cost estimates). When used for maintenance cost
planning, the functional unit method considers all of maintainable assets ‘applicable’ to the specific
functional unit, or type of function being measured (e.g. office, house, shop, school, train station). It
originates from design information, as-built data and/or an asset-specific maintenance register,
based on an elemental, sub-element and component breakdown of the applicable maintenance
items for each function unit being measured, which is then used to calculate the renewal (R) and
maintain (M) work cost estimates.

Note: This method can be used to customise the functional maintenance standards to suit any
organisation or end user’s functional use of the built environment and specific circumstances.

2.8.4 It is recommended that specialist advice is sought on setting the maintenance strategy to ensure
the appropriate service standards are applied to suit the various aspects of building maintenance
works. Notwithstanding this, if required by the employer, then you should use industry accepted
standards as the basis for cost estimating the maintenance works, such as the B&ES SFG20
maintenance task specification standards for building and engineering services.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Part 3: Measurement rules for order of
cost estimating (renewal and
maintain)
3.1 Introduction

3.1.1 Part 3 describes the purpose and content of order of cost estimates, puts order of cost estimates
in context with the RIBA Plan of Work and OGC Gateway Process, and sets out the rules of
measurement for the preparation of order of cost estimates for maintenance works, split into
renewal (R) and maintain (M) works, using the following methods:
(1) floor area method
(2) functional unit method (e.g. bed space, per house or per m2 of retail area)
(3) elemental method.

3.1.2 The content and application of unit rates (i.e. cost/m2 of GIA, functional unit rates and elemental
unit rates) to measure quantities to generate the base cost of the building maintenance works is
also described. Also covered is the method of dealing with cost allowances for maintenance
contractor’s management and administration and overheads and profit, project-specific costs, fees
and other employer-definable maintenance costs, risk allowances, inflation and discounted values (if
required),VAT.

3.1.3 The method of dealing with the time value of money, i.e. the concept of discounting current day
values and future benefits to present day values, is broadly explained. Note – more detailed
guidance on the methods of economic evaluation (e.g. NPV and payback periods), and various
forms of discounting methods, is provided in Appendix G.

3.1.4 In addition, the basic information needed (from the employer, other project members and relevant
maintenance providers) by the quantity surveyor/cost manager to complete order of cost
estimating is outlined.The essential content of the quantity surveyor/cost manager’s order of cost
estimate report to the employer is also described.

3.1.5 The rules of measurement for elemental unit quantities used for the elemental method of
estimating can also be used as a basis for measuring elemental unit quantities for the cost analysis
of the building maintenance programmes of works.

3.2 Purpose of an order of cost estimate

3.2.1 Order of cost estimates for capital building works are produced as an intrinsic part of RIBA Work
Stages A:Appraisal and B: Design Brief, or OGC Gateways 1 (Business Justification) and 2 (Delivery
Strategy). At the same time, order of cost estimates for future building maintenance works (i.e.
renewal (R) and maintain (M) works), should be prepared to predict the likely cost of such works
over the life of the building or other constructed asset/facility. This permits life cycle costing of
different development and/or design options to be compared at an early stage in the design
development process.

3.2.2 For new buildings or other built assets/function or facility:
(1) Order of cost estimates are prepared to inform decision making at an early stage of design

development, e.g. to review the cost-effectiveness of different buildings or other built assets,
or to review design options over a defined period. Consequently, order of cost estimates are
used to inform employer’s initial developments or investment appraisals.

(2) In the context of new buildings or other built assets to be constructed, the requirements of
RIBA Work Stages and OGC Gateways correspond equally to both capital building projects
and building maintenance works.The requirements of RIBA Work Stages A and B described in
the RIBA Plan of Work, are as follows:
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(a) RIBA Work Stage A:Appraisal

‘Identification of [employer’s] needs and objectives, business case and possible
constraints on development. Preparation of feasibility studies and assessment of
options to enable the [employer] to decide whether to proceed.’

OGC Gateway 1 (Business Justification) can be compared with RIBA Work Stage A.

(b) RIBA Work Stage B: Design Brief

‘Development of initial statement of requirements into the Design Brief by or on
behalf of the [employer] confirming key requirements and constraints. Identification of
procurement method, procedures, organisational structure and range of consultants
and others to be engaged for the project.’

OGC Gateway 2 (Delivery Strategy) can be compared with RIBA Work Stage B.

Project stages from the RIBA Outline Plan of Work 2007, copyright Royal Institute of British
Architects, are reproduced here with the permission of the RIBA.

(3) As part of RIBA Work Stages A and B or OGC Gateways 1 and 2, it may be necessary to
estimate the cost of a number of alternative building types or development scenarios. Such
alternative scenarios are known as option costs or option costings.

Note: orders of cost estimate for renewal (R) and maintain (M) work can also be carried
out at other stages of the procurement process of a constructed building or post
construction.

3.2.3 For existing buildings, or other built assets: Order of estimates are prepared to establish
high-level budgets to inform the employer’s Forward Maintenance Plan, or to aid the employer’s
building maintenance team to formulate a business case to obtain funding for the life cycle renewal
and annualised maintenance programmes of works.

3.2.4 Although order of cost estimates for building maintenance costs are normally considered over a
period of time (i.e. the defined life cycle of the building, or other built asset, or over an agreed
timescale defined in the employer’s brief) they can be prepared to inform a single annual
maintenance programme.

3.2.5 Order of cost estimates are commonly presented in the form of an initial life cycle cost plan
(LCCP). The LCCPs for capital building works may be used by the employer to inform a wider
investment appraisal (or whole life cost plan).This may consider other costs (e.g. O – Operations
and occupancy costs and E – Environmental and/or end of life costs, plus any other relevant
non-construction costs and/or incomes and externalities, as agreed in scope).

3.2.6 For developing order of cost estimates, the costs in connection with building maintenance works
the renewal (R) and maintain (M) works, are to be defined under two separate cost categories for
renewal works and maintain works, as defined in paragraph 2.5.2.

3.2.7 A more detailed breakdown of the estimated costs will evolve through cost planning as the design
of the building is developed.The rules for the cost planning of renewal (R) and maintain (M) works
are in Part 4 (Measurement rules for cost planning of renewal (R) and maintain (M) works) of these
rules.

3.2.8 For construction projects, order of cost estimates will be based on unit rates for renewal (R) and
maintain (M) works (refer to 3.8) applicable to the method of measurement adopted (elemental
functional unit method). Unit rates are essential to enable cost managers/estimators to do the life
cycle costs during the appraisal and design briefing stages of a project.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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3.3 Information requirements for order of cost
estimates

3.3.1 To enable the preparation of an order of cost estimate, information will be required as follows
(which is not exhaustive and is intended to provide guidance only):

For a new building, and/or refurbishments, or a constructed facility and/or function type:
(1) the building(s) description and the site location(s)
(2) a statement of building use and occupancy details (e.g. in use/sublet/vacate)
(3) a statement of floor area (GIA) of each building(s) or functional type(s)
(4) functional unit (e.g. bed spaces, office, etc) and schedule of accommodation
(5) net internal area (NIA) – if functional unit is to be expressed by NIA
(6) external site area (SA) – if grounds maintenance and external works are required
(7) access considerations and hours of operation, e.g. security available 24/7 for 365 days a year

use (366 days in a leap year)
(8) building life (see appendix G) and/or period of interest in the facility or built asset
(9) period of analysis for the cost (i.e. 5 years, 10 years, 30 years or more)
(10) views of maintenance procurement strategies (in house and/or outsourced)
(11) discount rate – the annual percentage rate at which the present value of cost is assumed to

fall away through time (see appendix G)
(12) budget/cash flow constraints – short-term and from a longer-term perspective
(13) requirements for refurbishments (i.e. known details of all outstanding maintenance necessary

so the facility meets the defined asset performance/condition standard)
(14) particular requirements in respect of building services installations (e.g. carbon reduction

commitments; availability and critical system specific requirements)
(15) salient project/design brief information (e.g. statement of quality, sustainability requirements

and any specific ‘fit-out’ plans and responsibilities for reinstatement)
(16) requirements in respect of:

(a) treatment of consultants’ and specialists’ fees

(b) other employer-definable maintenance-related costs (e.g. IT systems)

(c) risk allowances

(d) treatment of VAT and other taxation/incentives
(17) other considerations (e.g. approach to deal with capital allowances and grants)

For existing buildings, or a constructed facility and/or functional type:
(1) all as for new buildings or refurbishments items 1 to 17 above, plus:
(2) age of the building (i.e. measured from the practical completion date of the building)
(3) last major refurbishment – and salient details to inform service life planning
(4) details of renewal works (actions arising from condition surveys and remaining-life

assessments)
(5) period of analysis or facility life (or interest, defined in the brief).

3.3.2 For the purposes of an order of cost estimate, the costs of renewal (R) and maintain (M) works
must be considered over a period of time (i.e. the life cycle of the building or facility, or agreed
period of analysis defined in the brief).Therefore, an essential element of an order of cost estimate
is defining the life cycle period to be adopted.An assessment must therefore be made of the life of
the investment, i.e. ‘the building life’ as defined in Appendix G.

Part 3: Measurement rules for order of cost estimating (renewal and maintain)
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3.4 Constituents of an order of cost estimate

3.4.1 The key constituents of an order of estimate for building maintenance works are as follows:

Table 3.1: Constituents of an order of cost estimate

Constituent (Cost Centre) £Y1 £Y2 £Y3 … £Yn Reference/Notes

£k £k £k £k £k

Renewal costs estimate (1) £Y1 £Y2 £Y3 . . . £Yn See paragraphs 3.5 to 3.9

Maintain costs estimate (2) £Y1 £Y2 £Y3 . . . £Yn See paragraphs 3.5 to 3.9

Sub-total (3) [(3) = (1) + (2)] £Y1 £Y2 £Y3 . . . £Yn

Maintenance contractor’s
management and
administration costs estimate
(4) £Y1 £Y2 £Y3 . . . £Yn See paragraph 3.10

Sub-total (5) [(5) = (3) + (4)] £Y1 £Y2 £Y3 . . . £Yn

Maintenance contractor’s
overheads and profit estimate
(6) £Y1 £Y2 £Y3 . . . £Yn See paragraph 3.11

Maintenance cost estimate (7)

[(7) = (5) + (6)] £Y1 £Y2 £Y3 . . . £Yn

Consultants’/specialists’ fees
estimate (8) £Y1 £Y2 £Y3 . . . £Yn See paragraph 3.12

Other employer-definable
maintenance-related costs
estimate (9) £Y1 £Y2 £Y3 . . . £Yn See paragraph 3.13

Base cost estimate (10)

[(10) = (7 + (8) + (9)] £Y1 £Y2 £Y3 . . . £Yn

Risk allowances estimate (11)

See paragraph 3.14

(a) Design installation risks (11a) £Y1 £Y2 £Y3 . . . £Yn

(b) Maintenance risks (11b) £Y1 £Y2 £Y3 … £Yn

(c) Employer change risks (11c) £Y1 £Y2 £Y3 … £Yn

(d) Employer other risks (11d) £Y1 £Y2 £Y3 … £Yn

Risk allowance estimate (11)

[(11) = (11a) + (11b) + (11c)
+ (11d) + ( . . .)] £Y1 £Y2 £Y3 . . . £Yn

Cost limit (at current price
levels) (12)

[(12) = (10) + (11)] £Y1 £Y2 £Y3 . . . £Yn

Discount Factor (DF) (13) DF1 DF2 DF3 . . . DFn See paragraph 3.19

Present Value (PV) (14)

[(14) = (12) × (13)] £Y1 £Y2 £Y3 . . . £Yn See paragraph 3.19
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Constituent (Cost Centre) £Y1 £Y2 £Y3 … £Yn Reference/Notes

£k £k £k £k £k

Net Present Value (NPV)
((Total) Cost limit) (15)

[(15) = ∑(PV) (14))] £Y1 £Y2 £Y3 . . . £Yn See paragraph 3.19

Notes:
VAT and other taxation incentives are excluded – see paragraph 3.16 to 3.17.
Other considerations (as defined in paragraph 3.18) are to be taken into account, if required.
£Y1 = Year 1 costs
£Y2 = Year 2 costs
£Y3 = Year 3 costs
£Yn = Final year costs in which either maintenance or renewal works are to be undertaken
DF1 = Year 1 discount factor
DF2 = Year 2 discount factor
DF3 = Year 3 discount factor
DFn = Discount factor for final year in which either maintenance or renewal works are to be undertaken

3.4.2 The base cost estimate is the total of the renewal costs estimate, the maintain cost estimate,
maintenance contractor’s management and administration costs estimate, maintenance contractor’s
and overheads and profit estimate, consultants’ fees and the other employer-definable maintenance
costs estimate.The base cost estimate is to contain no allowances for risk, inflation or VAT.

3.4.3 Allowances for risk and inflation (where applicable) are to be calculated separately and added to
the base cost estimate to determine the cost limit for the maintenance works.

3.4.4 When required by the employer, the present value (PV) is calculated and the net present value
(NPV) of maintenance works and the equivalent annual value are ascertained.This allows different
development and maintenance scenarios to be compared on the same basis.The method of dealing
with the time value of money is dealt with in paragraph 3.19.

3.5 Measurement rules for order of cost estimates, using
floor area and functional unit methods

3.5.1 Quantities for the building maintenance work, for both renewal (R) and maintain (M) works, shall
be determined by measuring the total GIFA of the building or built assets (using the floor area
method) or by projecting the number of functional units (using the functional unit method). In
certain circumstances, a combination of both the floor area method and functional unit method
may need to be employed.
(1) Floor area method:

(a) For renewal (R) works:

The total GIFA of the building, or build assets is measured and multiplied by an
appropriate cost/m2 of GIFA. The equation for calculating the total estimated cost of
future renewal (R) works is therefore:

R = a × b

where:

a = GIFA

b = cost/m2 of GIFA for renewal works

R = renewal cost estimate (i.e. total renewal cost estimate, annualised over
the analysis period, in scope)
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(b) For maintain (M) works:

The total gross internal floor area (GIFA) of the building or built assets is measured
and multiplied by an appropriate cost/m2 of GIFA.The equation for calculating the total
estimated cost of maintain (M) works is therefore:

M = a × b

where:

a = GIFA

b = cost/m2 of GIFA for maintain (M) works

M = maintain cost estimate (i.e. total maintenance works costs, annualised
over the analysis period, in scope)

(c) The GIFA is to be measured in accordance with the ‘Core definition: gross internal area
(GIA)’ of the RICS Code of Measuring Practice, which is reproduced in Appendix A of
these rules.

(d) Where measurement is for more than one building, the measurement for each building
is to be shown separately.

(e) Where a single building comprises more than one user function (e.g. residential, retail
and offices) then the GIFA of each function is to be calculated and quantified separately.
The sum total of the GIFA for each separate function is to be equal to the GIFA for the
whole building.To establish the GIFA of each separate building function, the centre line
of the party wall shall be used to delineate the functions.

(f) Where the external works are to be measured separately (e.g. to capture the
estimated costs of grounds maintenance works), the external site area (SA) is to be
measured.The SA is the total area of the site within the site title boundaries (or the
total area within the title boundaries defined by the employer as the site for the
building), excluding the footprint of the building(s), measured on a horizontal plane.

(g) The estimated cost of annualised renewal (R) and maintain (M) works are to be
calculated for each year of the building or asset life cycle, e.g.Year 0 (current year),Year
1,Year 2,Year 3… Year 25+.

(h) Unit rates (i.e. cost/m2 of GIFA) used are to be current at the time the order of cost
estimate prepared, irrespective of the year that the renewal (R) or maintain (M) works
are to be undertaken.

(i) Given that costs in connection with renewal (R) and maintain (M) works will be
expended in the future, the present value (PV) of the future cash flow, both the total
(i.e. the net present value (NPV)) and the yearly present values (PVs) are to be
calculated.The rules for ascertaining the annual PV and the NPV of a future cash flow
are discussed in paragraph 3.19 of these rules.

(2) Functional unit method:

(a) Functional units are a unit of measurement used to represent the prime use of a
building or part of a building. It is essential that the functional unit is clearly identified
when measurements are expressed in this way.A list of commonly used functional units
and functional units of measurement for buildings, or constructed facilities, is provided
in Appendix C of these rules.

(b) A suitable functional unit of use for the building is to be selected (e.g. office,
air-conditioned).The total number of functional units is determined and multiplied by
an appropriate functional unit (or cost per functional unit).

(c) For renewal (R) works:

The equation for calculating the total estimated cost of renewal works is therefore:

R = a × b
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where:

a = number of functional units

b = cost per functional unit (or functional unit cost)

R = renewals cost estimate (i.e. total estimated cost of renewal works,
annualised over the analysis period, in scope)

(d) For maintain (M) works:

The equation for calculating the total estimated cost of maintain (M) works is
therefore:

M = a × b

where:

a = number of functional units

b = cost per functional unit (or functional unit cost)

M = maintain cost estimate (i.e. total estimated cost of maintain works,
annualised over the analysis period, in scope).

(e) Where measurement for the functional unit is to be ‘net internal area’ (NIA) it is to be
measured in accordance with the ‘Core definition: net internal area (NIA)’ of the RICS
Code of Measuring Practice, which is reproduced in Appendix B of these rules.

(f) Where measurement for the functional unit is to be expressed as ‘retail area’, the retail
area of the shop is to be measured in accordance with the ‘Special Use Definition:
Shops’ of the RICS Code of Measuring Practice, which is reproduced in Appendix D of
these rules.

(g) A functional unit includes all circulation space.

(h) Where the external works are to be measured separately (e.g. to capture the
estimated cost of ground maintenance works), the external site area (SA) is to be
measured.The SA is the total area of the site within the title boundaries (or the total
area within the site title boundaries defined by the employer as the site for the
building), excluding the footprint of the building(s), measured on a horizontal plane.

(i) The estimated cost of renewal (R) and maintain (M) works are to be ascertained for
each year of the building or built asset’s life cycle, e.g.Year 0 (current year),Year 1,Year
2,Year 3… Year 25+.

(j) Unit rates (i.e. cost/m2 of GIFA) used are to be current at the time the order of cost
estimate prepared, irrespective of the year that the renewal and maintain works are to
be undertaken.

(k) Given that costs in connection with renewal (R) and maintain (M) works will be
expended in the future, the present value (PV) of the future cash flow, both the total
(i.e. the net present value (NPV)) and the yearly present values (PVs) are to be
calculated. For the rules for ascertaining the annual PV and the NPV of a future cash
flow are discussed in paragraph 3.19 of these rules.

3.6 Elemental method

3.6.1 For new buildings and existing built assets, the elemental method is an alternative approach for
calculating the total estimated cost of both capital building and maintenance works (i.e. the building
and maintenance works estimate). The elemental method considers the major elements of the
building maintenance works (in scope) and provides an order of estimate based on an elemental
breakdown applicable to the building project and maintenance-related works agreed (in scope).

3.6.2 Typically, the group elements and elements used in the elemental method are the same as those
used in the elemental cost planning process for capital building works. However, the choice and
number of elements used to breakdown the maintenance cost estimate will be dependent on the
‘applicable maintainable assets’ in scope and also the information available.
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3.6.3 The major elements commonly used when preparing order of estimates using the elemental
method are listed in Table 3.2 below:

Table 3.2: Elemental structure for elemental method of cost estimating

Group element Element

0 Facilitating works 0.0 Facilitating works

1 Structures 1.0 Substructures

2 Superstructures 2.1 Frame

2.2 Upper floors

2.3 Roof

2.4 Stairs and ramps

2.5 External walls

2.6 Windows and external doors

2.7 Internal walls and partitions

2.8 Internal doors

3 Internal finishes 3.1 Wall finishes

3.2 Floor finishes

3.3 Ceiling finishes

4 Fittings, furnishings and equipment 4.1 Fittings, furnishings and equipment

5 Services 5.1 Sanitary installations

5.2 Services equipment

5.3 Disposal installations

5.4 Water installations

5.5 Heat source

5.6 Space heating and air conditioning

5.7 Ventilation

5.8 Electrical installations

5.9 Fuel installations

5.10 Lift and conveyor installations/systems

5.11 Fire and lightning protection

5.12 Communication, security and control systems

5.13 Special installations/systems

5.14 Builder’s work in connection with services

6 Prefabricated buildings and building units Not covered by NRM 3 rules

7 Works to existing buildings

8 External works 8.1 Site preparation works (N/A to NRM 3)

8.2 Roads, paths and pavings

8.3 Planting (i.e. grounds maintenance)

8.4 Fencing, railings and walls

8.5 External fittings

8.6 External drainage

8.7 External services

Note:See Appendix E, Logic and levels for elemental cost planning, which provides a detailed list of
all group elements or systems, sub-elements and components used for elemental cost planning.
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3.6.4 The method of measuring and unit of measurement for each of the elements are set out in
paragraph 3.7 Table 3.3: Rules of measurement for elemental method of cost estimating of
maintenance works (which is aligned with the NRM 1 elemental method of cost estimating).

3.6.5 If suitable information is available, then elemental unit quantities (EUQ) are measured for an
element in accordance with the rules and priced with suitable elemental unit rates (EUR) to
ascertain the cost target for an element.Where insufficient information is available for a particular
element, the EUQ for the element is based on the GIFA. The equation for calculating the cost
target for an element is therefore:

c = a × b

where:

a = EUQ

b = EUR

c = cost target (for element)

3.6.6 For renewal (R) works:

The total estimated cost of renewal (R) works (i.e. the renewal cost estimate) is ascertained by
adding together the cost target for each element. The equation for calculating the renewal (R)
works estimate using the elemental method is therefore:

b = ∑ (a0 + a1 + a2 + a3 + a4 + a5 + a6 + a7 + a8 + aX etc)

where:

a0, a1, a2, a3, etc = cost target for element

b = renewal cost estimate

3.6.7 For maintain (M) works:

The total estimated cost of maintain (M) works (i.e. the maintain cost estimate) is ascertained by
adding together the cost target for each element. The equation for calculating the maintain (M)
works estimate using the elemental method is therefore:

b = ∑ (a0 + a1 + a2 + a3 + a4 + a5 + a6 + a7 + a8 + aX etc)

where:

a0, a1, a2, a3, etc = cost target for element

b = maintain cost estimate

3.6.8 Where measurement is to be based on the GIFA, the area is to be measured in accordance with
the ‘Core definition: gross internal floor area (GIFA)’ of the RICS Code of Measuring Practice, which
is reproduced in Appendix A of these rules.

3.6.9 Where a building and maintenance project comprises more than one building, the order of
estimate for each building is to be shown separately. See paragraph 2.8.1: Projects comprising
multiple building or facilities.

3.6.10 The elemental method can also be used to generate an initial cost model (or an outline elemental
cost plan) at the commencement of RIBA Work Stage C: Concept, and/or OGC Gateway 3A:
Design Brief and Concept Approval, whichever is applicable.This elemental breakdown provides a
frame of reference from which formal cost plan can be developed – see Part 4 (Measurement rules
of cost planning of renewal (R) and maintain (M) works) of these rules.The initial EUQs and EURs
will eventually be superseded by more detailed measurement of elements, sub-elements,
components and unit rates, once suitable design- and maintenance-related information has been
prepared and the elemental cost plan evolves.
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3.6.11 The measurement rules for the elemental method of estimating in Table 3.3 can also be used as a
basis for measuring EUQs for the cost analysis and benchmark analysis of maintenance works.The
content of each group element is defined in Part 6 (Tabulated rules of measurement for elemental
cost planning) of these rules.

3.7 Measurement rules for the elemental method of
cost estimating building maintenance works

3.7.1 Table 3.3 comprises the rules of measurement for EUQs that can be used to develop an order of
cost estimating using the elemental method of estimating.The rules are tabulated.

3.7.2 The table comprises the rules of measurement for building maintenance works and renewal works
cost estimating (i.e. for group elements 0 to 10).The table is structured as follows:
(1) the first column lists the group element
(2) the second column lists the element
(3) the third column lists the unit of measurement for group elements and elements, as

appropriate
(4) the fourth column lists the rules of measuring elemental unit quantities (EUQs) for group

elements and elements/sub-elements, as appropriate
(5) the last column contains further advice on measuring EUQs
(6) horizontal lines divide the tables to denote the end of group element or element
(7) the rules are written in the present tense.

3.7.3 The definitions of each group element and element used in the elemental method of cost
estimating are the same as those defined for elemental cost plans in Part 6 (Tabulated rules of
measurement for elemental cost planning) of these rules.

3.7.4 If suitable information is available, then EUQs are measured for a group element, element or
sub-element, in accordance with the rules and priced with suitable EURs to ascertain the cost
target for an element.

3.7.5 Where insufficient information is available for a particular element, the EUQ for that element is to
be the GIFA.

3.7.6 The measurement rules for the elemental method of cost estimating in Table 3.3 can also be used
as a basis for measuring EUQs for the purposes of preparing cost analysis and benchmark analysis
of maintenance works and life cycle renewal works – associated directly with building construction
projects. See paragraph 5.7.

3.7.7 Elemental unit rates or renewal (R) and maintain (M) works are an essential method of cost
estimating and life cycle costing of construction projects. Unit cost information should be derived
from detailed elemental cost analysis and benchmarking based on outturn unit costs (i.e. from
building renewal (R) and maintain (M) costs during the in use phases (benchmark costs in use unit
rates)).
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Table 3.3: Rules of measurement for elemental method of cost estimating

Group element Element Unit Measurement rules Notes

0 Facilitating works1 1 Toxic/hazardous/
contaminated
material treatment

m2 The area measured is
the site area (i.e. the
total area of the site).

Costs to be
separately shown for
each type of
toxic/hazardous/
contaminated
material to be
removed.

2 Major demolition
works

1 The area measured
is the gross internal
floor area (GIFA) of
the building(s)
demolished.
2 The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

Costs to be
separately shown for
each building
demolished.

3 Temporary
support to adjacent
structures

The area measured is
the area of wall to
be supported.

Costs to be
separately shown for
each structure to be
supported.

4 Specialist
groundworks

The area measured is
the site area (i.e. the
total area of the site).

Costs to be
separately shown for
each element.

5 Temporary
diversion works

6 Extraordinary site
investigation works

1 Substructure2 1 Substructure m2 1 The area measured
is the area of the
lowest floor
measured to the
internal face of the
external perimeter
walls.
2 The area of the
lowest floor shall be
measured in
accordance with the
rules of measurement
for ascertaining the
gross internal floor
area
3 Areas of basements
to be shown
separately.
4 The area of
basements shall be
measured in
accordance with the
rules of measurement
for ascertaining GIFA.
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Group element Element Unit Measurement rules Notes

2 Superstructure 1 Frame3 m2 1 The area measured
is the area of the
floors related to the
frame.
2 The area of the
frame shall be
measured in
accordance with the
rules of measurement
for ascertaining the
gross internal floor
area (GIFA).

For buildings with
open ground floors
and the like, exclude
the area of the
open ground floor
(i.e. for a completely
framed building this
would equate to the
GIFA).

2 Upper floors4 m2 1 The area measured
is the total area of
the upper floor(s).
2 The area of the
upper floor(s) shall
be measured in
accordance with the
rules of measurement
for ascertaining the
gross internal floor
area (GIFA).
3 Sloping surfaces
(such as galleries,
tiered terraces and
the like) are to be
measured flat on
plan.
4 Areas for balconies,
galleries, tiered
terraces, service
floors, walkways,
internal bridges,
external links and
roofs to internal
buildings shall be
shown separately.

Where balconies
are included, the
sum of the upper
floors and lowest
floor will exceed the
GIFA.

3 Roof5 m2 1 The area measured
is the area of the
roof on plan.
2 The area measured
is the area of the
roof on plan
measured to the
inside face of the
external walls.

4 Stairs and ramps6 nr 1 Enumerate, giving
the total number of
storey flights, i.e. the
number of staircases
or ramps multiplied
by the number of
floors served
(excluding the lowest
floor
served in each case).
2 The total vertical
rise of each
staircase or ramp is
to be stated,
measured from the
top of structural floor
level
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Group element Element Unit Measurement rules Notes

5 External walls7 m2 The area measured is
the area of the
external wall,
measured on the
internal perimeter
(i.e. the internal face)
of the external wall,
less the area of
windows.

1 It is unlikely that
the thickness of
external wall
construction will be
known at the point
of the RIBA Work
Stages A (Appraisal)
and B (Design Brief)
or OGC Gateways
1 (Business
Justification) and 2
(Delivery Strategy).

2 Costs to be
separately shown for
each type of
external wall system.

6 Windows and
external doors

m2 The area measured is
the area of windows
and external doors
measured over
frames.

Costs in connection
with forming
openings for
windows and
external doors to
be included.

7 Internal walls and
partitions8

m2 The area measured is
the area of internal
walls and partitions,
measured on the
centre line of the
internal wall or
partition. No
deduction is made
for door openings,
screens and the like.

Costs to be
separately shown for
each type of internal
wall or partition.

8 Internal doors nr Enumerate, giving the
total number of
internal doors.

Irrespective of door
type.

3 Internal finishes 1 Wall finishes m2 The area measured is
the total area of wall
finishes (i.e. the area
of wall to which
finishes are applied).

2 Floor finishes The area measured is
the total area of floor
finishes (i.e. the area
of floor to which
finishes are applied).

3 Ceiling finishes The area measured is
the total area of
ceiling finishes (i.e. the
area of ceiling to
which finishes
are applied).

4 Fittings, furnishings and
equipment

m2 1 The area measured
is the gross internal
floor area (GIFA).
2 The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.
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Group element Element Unit Measurement rules Notes

5 Services 1 Sanitary
installations

nr 1 Enumerate, giving
the total number of
appliances.
2 The total number
of appliances
enumerated is the
total number of items
listed below:
(a) domestic sanitary
appliances
(b) specialist sanitary
appliances
(c) bathroom pods
(d) toilet pods
(e) shower room
pods

2 Services equipment 1 Enumerate, giving
the total number of
items.

2 The total number
of items enumerated
is the total number
of items listed below:
(a) commercial
catering equipment
(b) sinks supplied as
an integral part of
catering equipment
(c) food storage
equipment
(d) specialist
equipment

3 Disposal
installations

1 Enumerate, giving
the total number of
above-ground waste
installations to
sanitary appliances
and services
equipment, and entry
chutes to refuse
disposal installation.
2 The total number
of items enumerated
is the total number
of items listed below
(nr):
(a) waste points to
sanitary appliances
(b) waste points to
services equipment
(c) waste points for
laboratory and
industrial liquid waste
(d) entry points to
rubbish chutes
(e) entry points to
chemical and
industrial waste
appliances

1 Do not separately
enumerate ancillary
fittings/items. Costs
of ancillary
fittings/items are to
be included in the
unit cost for the
item.
2 Costs and
measurements are
to be separately
shown for :
(a) drainage to
sanitary appliances
(b) drainage to
services equipment
(e.g. sinks)
(c) drainage for
laboratory and
industrial liquid
waste
(d) refuse disposal
installations
(e) chemical and
industrial refuse
disposal installations.
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Group element Element Unit Measurement rules Notes

4 Water installations nr 1 Enumerate, giving
the total number of
draw-off points.
2 The total number
of draw-off points
enumerated is the
total number of items
listed below:
(a) mains supply
draw-off points
(b) cold water
draw-off points

Costs to be
separately shown for
each:
(a) mains supply
draw-off point
(b) cold water
draw-off point
(c) hot water
draw-off point
(d) steam and
condensate draw-off
point.

(c) hot water
draw-off points
(d) steam and
condensate draw-off
points

5 Heat source kW State the total
number of kilowatts
(kW).

1 Costs to be
separately shown for
each heat source.
2 State the number
and type of each
heat source.
3 The rating in
kilowatts (kW) are
to be stated for
each heat source.

6 Space heating and
air conditioning

m2 1 The area measured
is the area serviced
by the system.
2 The area serviced is
measured in
accordance with the
rules of measurement
for ascertaining the
gross internal floor
area (GIFA).
3 Where more than
one system is
employed, the area
measured for each
system is the area
serviced by the
system.The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

Costs to be
separately shown for
each type of system.

7 Ventilation

8 Electrical
installations

9 Fuel installations

10 Lift and conveyor
installations

nr Enumerate, giving the
total number of lift
and conveyor
installations.

Costs are to be
separately shown for
each type of lift
and/or conveyor
installation:
(a) lifts (e.g.
passenger, goods, fire
fighting, etc); also
state the number of
levels served

Part 3: Measurement rules for order of cost estimating (renewal and maintain)

EFFECTIVE FROM 1 JANUARY 2015 RICS NEW RULES OF MEASUREMENT | 47



Group element Element Unit Measurement rules Notes

(b) enclosed hoists;
also state the
number of levels
served
(c) escalators; also
state the number of
levels served (nr),
rise (m) and length
of travel (m)
(d) moving
pavements; also
state the length of
travel (m)
(e) powered stairlifts
(f) conveyors
(passenger or
goods); also state
the length of travel
(m)
(g) dock levellers
and scissor lifts;
also state the total
rise (m) and
designed load (kN)

(h) cranes and
unenclosed hoists;
also state the total
rise (m) and
designed load (kN)
(i) car lifts; also state
the number of levels
served
(j) car stacking
systems; also state
the capacity
(k) car/lorry
turntables and the
like
(l) document
handling systems
(m) other lift and
conveyor
installations.
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Group element Element Unit Measurement rules Notes

11 Fire and lightning
protection

m2 1 The area measured
is the area serviced
by the system.
2 The area serviced is
measured in
accordance with the
rules of measurement
for ascertaining the
gross internal floor
area (GIFA).
3 Where more than
one system is
employed, the area
measured for each
system is the area
serviced by the
system.The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

Costs to be
separately shown for
each type of system.

12 Communication,
security and control
systems

13 Specialist
installations

14 Builder’s work in
connection with
services

1 The area measured
is the gross internal
floor area (GIFA).
2 The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

7 Work to existing buildings10 1 Minor demolition
and alteration works

m2 1 The area measured
is the gross internal
floor area (GIFA) of
the building(s)
demolished or
altered.
2 The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

Costs to be
separately shown for
each building
demolished or
altered.

2 Repairs to existing
services

3 Damp-proof
courses/fungus and
beetle eradication

m2 1 The area measured
is the gross internal
floor area (GIFA) of
the room(s) treated.
2 The area of the
rooms treated is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

4 Facade retention The area measured is
the area of facade to
be retained.

5 Cleaning existing
surfaces

The area measured is
the surface area of
the surface to be
cleaned. No
deduction for voids.

Costs to be
separately shown for
each type of surface.

6 Renovation works The area measured is
the area to be
renovated.

Costs to be
separately shown for
each type of surface
to be renovated.
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Group element Element Unit Measurement rules Notes

8 External works 1 Site preparation
works11

m2 The area measured is
the site area (SA),
less the footprint of
the building (or
buildings) measured
on the horizontal
plane.

Costs to be
separately shown for
each element.

2 Roads, paths,
pavings and surfacings

3 Soft landscapes,
planting and irrigation
systems

4 Fencing, railings and
walls

5 External fixtures

6 External drainage

7 External services

8 Minor building
works and ancillary
buildings

1 The area measured
is the gross internal
floor area (GIFA) of
the building(s).
2 The area is
measured in
accordance with the
rules of measurement
for ascertaining GIFA.

9 Maintenance contractor’s
management and administration

% The cost of the
maintenance
contractor’s
management and
administration as a
percentage of the
total cost of
facilitating works and
building maintenance
works.

10 Maintenance contractor’s
overheads and profit

The cost of the
maintenance
contractor’s
overheads and profit
as a percentage of
the total cost of
facilitating works,
building maintenance
works and costs of
maintenance
contractor’s
management and
administration costs.

Note: Group element 6: Prefabricated buildings and building units is excluded and not covered by
NRM 3.
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Notes:
(1) Facilitating works do not apply to maintenance works for permanent structures (e.g. major demolitions
covered in NRM1).
(2) Substructure (foundations, basement walls and lowest floor slab) are not maintainable works.They will
however require periodic inspection. Inspections are generally carried out for the building as a whole and an
allowance should be made for proactive maintenance. For drainage under the building, and within the building
footprint (e.g. gullies, ducts and manholes), maintenance work is measured in accordance with the tables in Part
6 of these rules. Where an estimate is for and existing building, remedial work resulting from a structural
survey should be included under this element; where no structural survey data exists, an allowance may be
made in group element 13: Risks.
(3) Frame structures are not maintainable works. Where an estimate is for an existing building, remedial work
resulting from an inspection (i.e. a structural survey) is to be included under this element. Where no inspection
data exists, it is recommended that a suitable allowance is made under group element 13: Risks.
(4) Upper floor structures – with the exception of drainage to balconies (outlets, gutters, downpipes, etc.),
these are not included in maintenance works. Integral maintenance work to balcony drainage is measured in
accordance with the tabulated rules of measurement in Part 6 of these rules. Where the estimate is for an
existing building, remedial work resulting from an inspection is to be included under this element. Where no
inspection data is available, it is recommended that a suitable allowance may be made in group element 13:
Risks.
(5) Roof structures – Where the estimate is for an existing building, remedial work resulting from a structural
survey should be included under this element. Where no inspection data is available, it is recommended that a
suitable allowance may be made in group element 13: Risks.These rules apply to the maintenance of roof
coverings, specialist roof systems, roof drainage, rooflights and roof features.
(6) Stair and ramp structures are not maintainable works. Where the estimate is for an existing building,
remedial work resulting from an inspection should be included under this element. Where no inspection data is
available, it is recommended that a suitable allowance may be made in group element 13: Risks.These rules
apply to the maintenance of stair/ramp finishes and balustrades.
(7) External wall structures are not included in maintainable works, except where re-pointing, re-sealing, etc
occurs within the study period. Where the estimate is for an existing building, remedial work resulting from a
structural survey/inspection should be included under this element; Where no inspection data exists, it is
recommended that a suitable allowance is made under group element 13: Risks.These rules apply to the
maintenance of solar/rain screening and facade access cleaning systems.
(8) Internal walls and partition structure replacements are not maintainable work. Where an estimate is for an
existing building, remedial work resulting from an inspection should be included under this element. Where no
inspection data exists, it is recommended that a suitable allowance is made under group element 13: Risks.
These rules apply to the maintenance of demountable partitions, moveable room dividers and cubicles.
(9) Where prefabricated units are incorporated into a building, the maintenance should be measured and
priced in the appropriate element, e.g. sanitary fittings supplied in bathroom pods should be included in
element 5.1 Sanitary installations.
(10) On refurbishment schemes or where parts of an existing building are incorporated into a new building,
the maintenance should be measured and priced in the appropriate element.
(11) Site preparation works are a construction item and are excluded from maintenance works.
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3.8 Unit rates and elemental unit rates (EURs) used to
estimate the cost of renewal (R) and maintain (M)
works

3.8.1 The unit rates used are to be current at the time the order of cost estimate is produced.That is,
they must exclude any allowances for future inflation or deflation.

3.8.2 The unit rates applied to measured quantities are to be applicable to the method of measurement
used, are as follows:
(1) rates based on cost/m2 of GIFA are to be used for measured quantities determined using the

floor area method
(2) a cost per functional unit is to be used for measured quantities calculated using the functional

unit method
(3) appropriate elemental unit rates (EURs) are to be used where measured quantities are

derived using the elemental method.

3.8.3 Both unit rates (i.e. cost/m2 of GIFA or cost per functional unit (or functional unit cost)) and
elemental unit rates (EURs) used to estimate the total cost renewal (R) and maintain (M) works
are to include the cost of all materials (including consumables), labour and plant that are specifically
required to renew and maintain the building component or element.

3.8.4 Unit rates and EURs are also to include allowances for any subcontractors’ or suppliers’ design
fees, preliminaries and overheads and profit.

3.8.5 Unit rates and EURs are to exclude allowances for maintenance contractor’s operating costs,
maintenance contractor’s overheads and profit and other allowances (such as consultants’ fees,
other related costs, risk allowances and inflation). These items are to be assessed separately and
added to the estimated cost of renewal works and maintain works to give the maintenance cost
estimate.

3.8.6 Costs per functional unit (or functional unit costs) include costs associated with all circulation
space associated with the functional unit.

3.8.7 The cost/m2 of GIFA, the cost per functional unit (or functional unit cost) and EURs can be derived
from cost analyses or from benchmark analyses of previous maintenance programmes of a similar
type. Where this is done, the unit rates should, if necessary, be adjusted to reflect changes in
maintenance levels between the previous maintenance programmes and the proposed maintenance
programmes.Time and regional variation of costs should also be considered.

3.8.8 When using unit rates from life cycle cost analyses and benchmark analyses, it is recommended
that such rates are adjusted to reflect prices current at the time the order of cost estimate is
prepared (i.e. adjusted to remove allowances included for inflation).

3.8.9 It is further recommended that cost analyses (and benchmark analyses) are based on the agreed
contract sum (i.e. the original contract sum) not in the final contract sum (i.e. the agreed final
account sum).The two main reasons for this are:
(1) the life cycle cost analyses (or benchmark analyses) would not be available until after the final

account sum had been agreed, which could be three or four years after an analysis is
undertaken at tender stage

(2) it is much more difficult to analyse both the original contract sum and variation account than
to analyse the original contract sum alone.

3.9 Updating unit rates and other costs to current
estimate base date

3.9.1 The estimate base date is to be established for an order of cost estimate. It is essential, therefore,
that the unit rates used from cost analyses and benchmark analyses are updated to bring them into
line with the estimate base date established for the order of cost estimate.

NRM 3: Order of cost estimating and cost planning for building maintenance works

52 | RICS NEW RULES OF MEASUREMENT EFFECTIVE FROM 1 JANUARY 2015



3.9.2 To do this, the unit rate is increased by the amount of inflation occurring during the period from
the base date of cost data to the current estimate base date. The equation for calculating the
updated unit rate is therefore:

Ra2 = Ra1 + (Ra1 × p)

where:

Ra1 = unit rate at the base date of cost data

Ra2 = unit rate at the current estimate base date

p = percentage addition for inflation

The percentage addition for inflation can be computed using published indices (i.e. tender price
indices, maintenance price indices or retail prices indices).Alternatively, the percentage addition can
be derived from in-house sources of indices. Using the appropriate published indices, the equation
for calculating the percentage addition/reduction for inflation/deflation is therefore:

p = (Index 2 – Index 1) × 100

Index 1

where:

Index 1 = index at the base date of cost data

Index 2 = index at the current estimate base date

p = percentage addition/reduction for inflation

Note: care should be taken not to update previous rates that were based on percentage additions
(e.g. maintenance contractor’s management and administration costs, maintenance contractor’s
overheads and profits, and consultants’ fees). Such items will be systematically updated when the
percentage addition is applied to the updated unit rates (and other rates).

3.10 Measurement rules for maintenance contractor’s
management and administration costs

3.10.1 Maintenance contractor’s management and administration costs are to be added as a percentage to
the total cost of maintenance works (i.e. to the maintenance works estimate). The percentage
addition to be applied can be derived from a properly considered assessment of the cost analyses
of previous maintenance programmes. The percentage can be ascertained by calculating the
maintenance contractor’s management and administration costs as a percentage of the total cost of
all elements forming the maintenance works. Benchmark data from previously completed
maintenance works contracts can also be used to assess the level of maintenance contractor’s
management and administration costs to be applied to new maintenance programmes.

3.10.2 The maintenance contractor’s management and administration cost estimate is to be calculated by
applying the selected percentage addition to the cost of the renewal (R) and maintain (M) works.
The equation for calculating the total cost of maintenance contractor’s management and
administration costs is therefore:

c = (Rc + Mc) × p

where:

Rc = renewal (R) works estimate (i.e. the total estimated cost of renewal (R) works)

Mc = maintain (M) works estimate (i.e. the total estimated cost of maintain (M) works)

p = percentage addition for maintenance contractor’s management and administration
costs

c = maintenance contractor’s management and administration costs estimate (i.e. the total
estimated cost of maintenance contractor’s management and administration costs).
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3.10.3 The maintenance contractor’s management and administration cost estimate is added to the
combined total of the renewal (R) and maintain (M) work estimates.The equation for calculating
the sub-total is:

d = Rc + Mc + c

where:

Rc = renewal (R) works estimate (i.e. the total estimated cost of renewal (R) works)

Mc = maintain (M) works estimate (i.e. the total estimated cost of maintain (M) works)

c = maintenance contractor’s management and administration costs estimate (i.e. the total
estimated cost of maintenance contractor’s management and administration costs)

d = sub-total, i.e. the total cost of renewal (R) and maintain (M) works excluding
maintenance contractor’s overheads and profit

3.10.4 If known during the early stages, costs relating to known site constraints (e.g. access, special
security or operational conditions, sequencing of works, or other employer or site-specific
non-standard requirements) are to be assessed and identified separately.

3.10.5 Allowances for subcontractors’ and suppliers’ management and administration costs, design fees,
risk allowances, and overheads and profit are to be incorporated in the cost/m2 of GIFA, cost per
functional unit (or functional unit cost); or elemental unit rates (EURs) used to estimate the cost of
maintenance works (i.e. to calculate the maintenance works estimate).

3.10.6 A list of typical items found within maintenance contractors’ management and administration costs
is provided in Part 6 (Tabulated rules of measurement for elemental cost planning, group element
9: Maintenance contractor’s management and administration costs) of these rules.

Note: for the most part, management and administration costs are those relating to administering
a maintenance contract and providing plant, site staff, facilities, and site-based services and other
items not included in the rates for measured works. For the avoidance of doubt, or double
accounting, specifically state what is included or excluded in the maintenance contractor’s
management and administration cost.

3.11 Measurement rules for maintenance contractor’s
overheads and profit

3.11.1 Maintenance contractor’s overheads and profit is to be based on a percentage addition. The
estimated cost of any maintenance contractor’s overheads and profit is to be calculated by applying
the selected percentage addition for overheads and profit to the combined total cost of the
renewal (R) and maintain (M) works estimates and the maintenance contractor’s management and
administration cost estimate.The equation for calculating the total estimated cost of maintenance
contractor’s overheads and profit is therefore:

e = (Rc + Mc + c) × p

where:

Rc = renewal (R) works estimate (i.e. the total estimated cost of renewal (R) works)

Mc = maintain (M) works estimate (i.e. the total estimated cost of maintain (M) works)

c = maintenance contractor’s management and administration costs estimate (i.e. the total
estimated cost of maintenance contractor’s management and administration)

p = percentage for maintenance contractor’s overheads and profit

e = maintenance contractor’s overheads and profit estimate (i.e. the total estimated cost
of the maintenance contractor’s overheads and profit)
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3.11.2 The percentage addition to be applied for maintenance contractor’s overheads and profit is to be
derived from a properly considered assessment of maintenance contractor’s overheads and profit
found from previous maintenance contracts or as submitted with a competitive tender for the
maintenance works.

3.11.3 The maintenance contractor’s overheads and profit estimate is to be added to the combined total
of the renewal (R) and maintain (M) works estimates and the maintenance contractor’s
management and administration cost estimate. The equation for calculating the maintenance cost
estimate is therefore:

m = Rc + Mc + c + e

where:

Rc = renewal (R) works estimate (i.e. the total estimated cost of renewal (R) works)

Mc = maintain (M) works estimate (i.e. the total estimated cost of maintain (M) works)

c = maintenance contractor’s management and administration costs estimate (i.e. the total
estimated cost of maintenance contractor’s management and administration costs)

e = maintenance contractor’s overheads and profit estimate (i.e. the total estimated cost
of the maintenance contractor’s overheads and profit)

m = maintenance cost estimate

3.11.4 A list of typical items to be found within maintenance contractor’s overheads and profit is provided
in Part 6 (Tabulated rules of measurement for elemental cost planning, group element 10:
Maintenance contractor’s overheads and profit) of these rules. These examples do not provide a
definitive or exhaustive list of items, but are simply a guide.

3.12 Measurement rules for consultants’ and specialists’
fees

3.12.1 Consultants’ and specialists’ fees are to be included in order of cost estimates unless specifically
excluded at the request of the employer. A list of typical consultants’ and specialists’ fees is
provided in Part 6 (Tabulated rules of measurement for elemental cost planning, group element 11:
Consultants’ and specialists’ fees) of these rules. These examples do not provide a definitive or
exhaustive list of items, but are simply a guide.

3.12.2 It is recommended that a single allowance is made for consultants’ and specialists’ fees, including
stating the specific purpose as it applies to the maintenance works in scope.

3.12.3 For order of cost estimates, it is recommended that consultants’ fees be based on a percentage
addition. These are to be calculated by applying a selected percentage addition to the total
maintenance work cost estimate. The equation for calculating consultants’ fees and other
maintenance works costs is therefore:

f = (m × p)

where:

m = maintenance cost estimate

p = percentage allowance for consultants’ and specialists’ fees

f = consultants’ and specialists’ fees estimate (i.e. total estimated cost of consultants’ and
specialists’ fees)

3.12.4 The consultants’ and specialists’ fees estimate is added to the overall maintenance works estimate.
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3.13 Measurement rules for other employer-definable
maintenance-related costs

3.13.1 Other employer-definable maintenance-related costs are costs that are not necessarily directly
associated with the building maintenance works, or consultants’ fees/other associated costs, but
form part of the cost of procuring and managing the maintenance works by the employer.

Note: examples are provided in Part 6 (Tabulated rules of measurement for elemental cost
planning, group element 12: Employer-definable maintenance-related costs) of these rules. These
examples do not provide a definitive or exhaustive list of items, but are simply a guide.

3.13.2 These costs are to be included in order of cost estimates unless specifically excluded at the
request of the employer. Other employer-definable maintenance-related costs are to be added as a
lump sum allowance.

3.13.3 The nature of other employer-definable maintenance-related costs and the extent of the lump sum
allowance to be included in the order of cost estimate are to be ascertained in conjunction with
the employer.

3.13.4 The total estimated cost of other employer-definable maintenance-related costs is added to the
combined total of the maintenance works cost estimates and the consultants’ fees/other associated
costs estimate.

3.13.5 The combined total of the annual maintenance/renewals works estimate, the consultants’ fees
estimate and the other employer-definable maintenance-related costs estimate is the base cost
estimate.

3.14 Measurement rules for risk

3.14.1 All building maintenance programmes involve risks; some obvious, some less so. The proper
management of risk saves time and money. Risks can occur at any point in a building maintenance
programme and it is essential that they are identified, assessed, monitored and controlled.

3.14.2 Risk exposure (i.e. the potential effect of risk) changes as the building programme progresses;
continually managing the risks is therefore essential.As the maintenance programme evolves, more
of the employer’s maintenance requirements are defined, and a risk response can be decided.

For example:
(1) Risk avoidance: where risks have such serious consequences on the maintenance

programme outcome that they are totally unacceptable. Risk avoidance measures may include
a review of the employer’s brief and a re-appraisal of the building maintenance programme,
perhaps leading to a reduced or increased level of maintenance or early renewal works.

(2) Risk reduction: where the level of risk is unacceptable.Typical actions to reduce risk can
take the form of the following:

(a) redesign: combined with improved value engineering

(b) more detailed design and related maintenance considerations, or site investigations: to
improve the information on which cost estimates and programmes are based

(c) different materials or engineering services: to avoid new technology or unproven
systems and in order to assess the level of potential obsolescence

(d) different approaches to maintenance and renewal works: to avoid inherently risky
maintenance techniques

(e) changing the contract strategy: to allocate risk between the contracting parties in a
different way.

(3) Risk transfer: where accepting the risk would not give the employer best value for money.
The object of transferring risk is to pass the responsibility to another party able to better
control the risk.Whenever risk is transferred there is usually a premium to be paid (i.e. the
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receiving party’s valuation of the cost of the risk).To be worthwhile, risk transfer should give
better overall value for money to the employer (i.e. the total cost of the risk to the employer
is reduced by more than the cost of the risk premium). Risk transfer measures include taking
out insurance cover where appropriate.

(4) Risk sharing: occurs when risk is not entirely transferred and the employer retains some
element of risk.

(5) Risk retention: risks retained by the employer that are not necessarily controllable. This
remaining risk is called the residual risk exposure.

3.14.3 Considering limited information is available about the building project’s maintenance requirement
at RIBA Preparation Work Stage A: Appraisal and B: Design Brief, and the OGC Gateways 1
(Business Justification) and 2 (Delivery Strategy), the risk allowance can be a significant percentage
of the total estimated cost, whereas, after completion (when all accounts are settled) the
requirement for a risk allowance will be zero. Proper risk identification, assessment, monitoring and
control are therefore a prerequisite of realistic cost estimates and of minimising the consequential
costs arising from the employer’s residual risk exposure.

3.14.4 It is recommended that risk allowances are not a standard percentage, but a properly considered
assessment of the risk, taking into account the completeness of the design and other uncertainties,
such as the amount of site investigation done.

3.14.5 It is recommended that separate allowances are made for each of the following:
(1) Design development and associated installation risks – an allowance for use during

the design process to provide for the risks associated with design development on the
associated installation, plus changes in estimating data

(2) Maintenance risks (unplanned/unscheduled) – an allowance for use in the
post-construction phase to provide for the risks associated with premature failure, resulting
emergency or corrective maintenance/unplanned repairs and replacement works

(3) Employer change risks – an allowance for use during the design process and the
construction process to provide for the risks of employer-driven changes (e.g. changes in
scope of works or brief, changes in maintenance levels, changes in time)

(4) Employer other risks – an allowance for other employer risks (e.g. unconventional
contracts and/or tender action, supplementary conditions of contract and special contract
arrangements)

3.14.6 Lists of typical risks for each category of risk are at Part 6 (Tabulated rules of measurement for
elemental cost planning, group element 13: Risks) of these rules.These examples do not provide a
definitive or exhaustive list of items, but are simply a guide.

3.14.7 Risk allowances are to be included in the order of cost estimates. Even at the RIBA Preparation
Work Stage A:Appraisal and B: Design Brief, and the OGC Gateways 1 (Business Justification) and
2 (Delivery Strategy), it is recommended that the size of the initial risk allowance is based on the
results of a formal risk analysis. If the risk characteristics are not acceptable to the employer, it is
advisable that the risk allowance is not determined until management action has been taken to
review the employer’s risk exposure and to identify suitable risk responses that will reduce this
exposure to an acceptable level. It is recommended that a revised risk analysis is undertaken to
determine the most likely out-turn cost and the risk allowance.

3.14.8 Throughout the RIBA Preparation Work Stage and the OGC Business Justification and Delivery
Strategy Gateways of a building project, it is advisable that effort is concentrated on the main
sources of risk. It may be beneficial, even at this stage of the project, to prepare a
maintenance-specific risk register (incorporating the major risks identified) and a risk management
strategy. It is recommended that risks are not excluded without due consideration.Take care not to
allow the natural optimism that surrounds the early stages of a building project to influence the
realism of judgments that are to be made.

3.14.9 The risks (which can influence the cost of maintenance, repairs and replacement works) change as
the building project progresses through the subsequent RIBA Work Stages. It is recommended that
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risk registers and risk estimates are reassessed at regular intervals throughout the various formal
stages of cost planning, which follow once the cost limit has been authorised by the employer.

3.14.10 For order of cost estimates, risk allowances for the project development risks,
unplanned/unscheduled maintenance risks and employer’s risks based on the application of
percentage additions – are to be calculated by multiplying the base cost estimate by the selected
percentage additions.The equation for calculating the risk allowances for design development risk,
construction risk and employer’s risk are therefore:

for design development and associated installation risks: R1 = a × p1

for maintenance risks (unplanned/unscheduled): R2 = a × p2

for employer change risks: R3 = a × p3

for employer other risks: R4 = a × p4

where:

a = base cost estimate

p1 = percentage risk allowance for design development and associated installation risks

p2 = percentage risk allowance for maintenance risks (unplanned/unscheduled) risks.

p3 = percentage risk allowance for employer change risks

p4 = percentage risk allowance for employer other risks

R1 = risk allowance estimate for design development and associated installation risks (i.e.
total estimated cost of risk allowance for design development and associated installation
risks)

R2 = risk allowance estimate for maintenance risks (unplanned/unscheduled) risks (i.e.
total estimated cost of risk allowance for maintenance risks (unplanned/unscheduled)
risks)

R3 = risk allowance estimate for employer change risks (i.e. total estimated cost of risk
allowance for employer change risks)

R4 = risk allowance estimate for employer other risks (i.e. total estimated cost of risk
allowance for employer other risks)

3.14.11 The equation for calculating the total risk allowance estimate is therefore:

RA = R1 + R2 + R3 + R4

3.14.12 The risk allowance estimate is added to the base cost estimate.This gives the proposed cost limit
(excluding inflation).The equation for calculating this is therefore:

CL = a + b

where:

a = base cost estimate

b = risk allowances estimate

CL = cost limit (excluding inflation)
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3.15 Measurement rules for inflation

3.15.1 An order of cost estimate for maintenance works only should be prepared at current prices.

3.15.2 Where this estimate is for a tender, the prices should be adjusted in two stages:
(1) for tender inflation to the date of the tender for the maintenance work
(2) for cost inflation during the fixed price period.This would normally be done by adjusting the

estimated annual expenditures for inflation.Where the contract provides for index linking the
risk of any difference between the movement in the index and actual inflation should also be
considered.

3.15.3 Where the estimate is prepared for use in a life cycle cost plan (LCCP), then it will need to be
adjusted for future price changes (inflation) to the start date of the LCCP (year zero). Inflation
during the period of the study will be covered by the discount rate in Net Present Value and
discounting factor calculations.

3.15.4 The amount of tender inflation is ascertained by applying a single percentage rate for tender
inflation to the cost limit (excluding inflation).The addition of tender inflation gives the projected
cost limit (excluding construction inflation) for the building project.The equation for calculating the
amount of tender inflation is therefore:

t = CL × p

where:

CL = cost limit (excluding inflation)

p = percentage for tender inflation

t = tender inflation estimate

The percentage for tender inflation can be computed using published indices (i.e. maintenance price
indices, tender price indices, building cost indices or retail price indices. Alternatively, the
percentage addition can be derived from in-house sources of indices.

3.15.5 The tender inflation estimate is added to the cost limit (excluding inflation).This gives the proposed
cost limit (including construction inflation). The equation for calculating the cost limit (including
construction inflation) is therefore:

CL2 = CL1 + t

where:

CL1 = cost limit (excluding inflation)

CL2 = cost limit (including construction inflation)

t = tender inflation estimate

3.15.6 The amount of construction cost inflation during the period of study will be allowed for in the
application of a discount rate (see paragraph 3.19).

3.15.7 Where an estimate is being prepared for a measured term contract, construction cost inflation is
ascertained by applying a single percentage rate for construction inflation to the annual cost limit
(excluding construction inflation) for each year of the contract. This should be shown separately
for:

(a) those years covered by any fixed price provision in the contract, i.e. for inflation that will be
allowed for by the contractor in their tender

(b) those years that will be adjusted by indexation.

3.15.8 The percentage for construction cost inflation can be computed using published indices and
forecasts (i.e. maintenance cost/price indices, tender price indices, building cost indices or retail
price indices). Alternatively, the percentage addition can be derived from in-house sources of
indices.
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3.15.9 It is recommended that potential cost increases/decreases caused by tendering conditions and the
effects of changes in the market are also considered. These include price increases/decreases
associated with particular materials or products or the impact of major projects sapping resources
(home and abroad); particular specialist, works, trade, work package and labour-only
subcontractors; or other countries buying major quantities of raw materials (e.g. China). However,
it is recommended that such potential cost increases/decreases caused by tendering conditions and
the effects of changes in the market should be initially dealt with under risk allowances.

3.16 Taxation allowances and other incentives

3.16.1 Taxation allowances, taxation relief and grants can provide valuable financial aid to an employer on
certain types of building, as well as on maintenance and renewal programmes. However, due to the
complexity of, and constantly changing, legislation, it is recommended that specialist advice is sought
to maximise the availability and quantum of taxation allowances, taxation relief and grants. For that
reason, unless specifically requested by the employer, it is recommended that these allowances
should be excluded from order of cost estimates and therefore not covered by the scope of these
rules.

3.16.2 The taxation allowances and incentives covered in these rules provide only broad guidance on how
to deal with the effect of taxation allowances and incentives available for expenditure on capital
building works and maintenance, repair and replacement works applicable in the UK during the life
of an asset.

3.17 Value added tax (VAT) assessment

3.17.1 Value added tax (VAT) in relation to capital building works and maintenance, repair and
replacement works, is a complex area. Therefore, for order of cost estimates it is recommended
that VAT is excluded from cost plans.

3.17.2 It is recommended that specialist advice is sought on VAT matters to ensure that the correct rates
are applied to the various aspects of the building maintenance works. Notwithstanding this, if
required by the employer, provision forVAT assessment can be incorporated into the cost estimate
or maintenance cost plans.

3.18 Other considerations

3.18.1 Other considerations that are not covered by the scope of these rules for maintenance works are:
(1) finance accounting (i.e. asset depreciation/write downs)
(2) service credits or non-performance rebates
(3) defects and warranty implications (these are contractual issues, not measurement).

3.18.2 Service credits or performance rebates may be applied during the execution of the maintenance,
but are not applicable for order of cost estimates purposes.

3.19 Present value, inflation and discounting methods

3.19.1 The present value (PV) concept captures the time value of money by making adjustments through
compounding and discounting cash flows to reflect the increase in costs due to inflation and the
increased value of money when invested.The PV of a cash flow reflects, in today’s terms, the value
of future cash flows adjusted for the cost of capital. In essence, the time value of money reflects the
fact that money in hand today is more valuable than an identical amount of money received in the
future. Since money today can earn interest, all costs must be adjusted to reflect the inflation rate
and then discounted to reflect the effect of interest rates on their PV.

3.19.2 Discounting is the procedure for presenting all costs and future benefits in one timeframe (i.e. on
a common basis). The PV of an investment is calculated from the time series of projected cash
flows using discount rates.
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3.19.3 The discount rate is therefore based on assumptions about interest rates adjusted for assumptions
about inflation.

An example calculation of a discount rate is as follows:

+ Interest rate assumption = 4.0% per annum

+ Inflation assumption = 2.5% per annum

Discount rate = 1 + Interest rate as a decimal – 1

1 + Interest rate as a decimal

= 1 + 0.04

1 + 0.025 – 1 = 0.0146

= 1.040

1.025 – 1 = 0.0146

= 1.46%

3.19.4 To estimate a net present value (NPV), future costs must be discounted. Discounting translates
projected cash flows into PV terms using specified discount factors (or PV factors).The equation
for calculating discount factors for each year of the building life is therefore:

DF = 1 . . .

(1 + r)n

where:

DF = discount factor

r = discount rate as a factor of 1

n = number of years from the date of practical completion or handover of the building
project, i.e. from the point at which the ‘in use’ phase commenced (i.e. 1, 2, 3 … 25, etc.)

Figure 3.1: Illustration of the compounding and discounting processes

3.19.5 See Appendix G for more detailed guidance on the methods of economic evaluation and
discounting equations (time value of money).
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3.20 Reporting of order of cost estimates

3.20.1 Costs are to be expressed as ‘cost/m2 of GIFA’ per annum and/or functional unit cost (e.g. by bed
space/per annum) or as a PV, an NPV, an Annual equivalent cost or a total cost over the period of
analysis.The cost/m2 of GIFA per annum is calculated by dividing the total cost by the number years
of the analysis. See appendix G for the economic methods of calculating PV and NPV etc.

3.20.2 Where appropriate and/or required by an employer, costs may be expressed as a ‘cost per
functional unit’ (or functional unit cost) as an alternative, or in addition, to the cost/m2 of GIFA.The
functional unit may be an employer-defined unit. It is essential, therefore, that the functional unit is
clearly identified when costs are expressed in this way.

3.20.3 Order of cost estimates, as with all estimates, are a forecast out-turn cost, with stated allowances
for consultants’ fees, other maintenance-related project costs, risk allowances, inflation and VAT, as
appropriate.

3.20.4 Items included or excluded from the estimated cost are to be clearly communicated to the
employer when reporting the order of cost estimate.

3.20.5 Typical items to be included in order of cost estimates reports for maintenance works are:
(1) project title
(2) project description
(3) status of the cost plan(s), i.e. first or iteration version of the order of estimate
(4) a statement of cost (including cost limit)
(5) details of the information and specification on which the cost plan was prepared
(6) a statement of the floor areas
(7) basis of cost estimates (i.e. assumptions); and the period of analysis
(8) estimate base dates (i.e. to which inflation has been applied)
(9) cash flow forecasts, where appropriate for the life cycle renewal (R) and maintain (M) works
(10) method of economic evaluation (i.e. discounted, stating the rates applied)
(11) reasons for changes to the cost targets (explain the adjustments or transfers that have taken

place against the previous cost estimates)
(12) estimated costs of, and a request for decisions on, any alternative proposals (i.e. summary of

option costs)
(13) Inclusions and exclusions (i.e. a clear statement of what is included and excluded from the

order of cost estimate).

3.20.6 At the outset, the scope of the project brief will define the project-specific reporting requirements
and the format of cost reporting, analysis and presentation of the results.

3.20.7 Caution should be exercised when using benchmark data for order of estimates that have been
derived from sources that did not use the new rules of measurement for building maintenance
works.The level of cost certainty should be reflected in the risk allowances included.

3.20.8 The source of cost data used for order of cost estimating of construction projects should be
stated (e.g. ideally from benchmark unit rates derived from maintenance costs in use). Over time
more robust unit rates for renewal and maintain works will become available – derived from
detailed analysis of actual costs of running built assets, which can then to used for order of cost
estimating at various levels for feasibility stages of a construction project. (see 4.24.4 for more
details of the level of analysis of maintenance cost data.)
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Part 4: Measurement rules for cost
planning of renewal (R) and maintain
(M) works
4.1 Introduction

4.1.1 Part 4 of the rules describes the purpose, methods, content and types of elemental cost plans used
for maintenance works (pre- and post-construction), as well as explaining the rules of
measurement for the preparation of formal cost plans 1 to 4.The formal cost planning stages are
put into context with the RIBA Plan of Work and the OGC Gateway Process.

4.1.2 The measurement rules for cost planning provide the basis for measuring quantities for the
application of life cycle cost planning. Integrating the capital building works cost plans (C) with the
renewal (R) and maintain (M) works cost plans, will enable the project team to evaluate the costs
(on an elemental and whole building level) and inform value management and design and
maintenance specification choices (i.e. option appraisals and trade-offs studies) to help determine
the optimum life cycle solution.

4.1.3 The content and application of unit rates to measured quantities (to generate the base cost of the
life cycle renewal (R) and maintain (M) works) is described.Also discussed is the method of dealing
with cost allowances for maintenance contractor’s management and administration charges,
maintenance contractor’s overheads and profit, project/design team fees, other
maintenance-related costs, consultants’ fees, risk allowances, inflation, discounting for the time
value of money,VAT, taxation allowances and other incentives.

4.1.4 The method of dealing with the time value of money, i.e. discounting current day costs and future
benefits to present day values, is explained.

4.1.5 In addition, the basic information requirements needed (from the employer and other
project/maintenance team members) by the quantity surveyor/cost manager to complete a cost
plan at each stage are outlined.The essential content of the quantity surveyor’s/cost manager’s cost
reports to the employer is also described.

4.1.6 Guidance is also provided on rules for cost reporting and maintenance management, including the
functional unit cost analysis and benchmarking of the annualised maintain (M) costs and the
forecast renewal (R) programmes of works, including making provisions for unscheduled
expenditure.

4.2 Purpose of maintenance cost planning

4.2.1 Maintenance works cost plans, as the cost plans for capital building works, are produced as an
intrinsic part of RIBA Work Stages C: Concept, D: Design Development, E: Technical Design F:
Production Information; and L: Post Practical Completion – or, when the OGC Gateway Process is
used, Gateways 3A (Design Brief and Concept Approval), 3B (Detailed Design Approval). The
requirements of RIBA Work Stages C, D, E F and L, as described in the RIBA Outline Plan of Work,
are as follows:
(1) RIBA Work Stage C: Concept

‘Implementation of Design Brief and preparation of additional data. Preparation of Concept
Design, including outline proposals for the structural and building services systems with
outline specifications and [formal cost plan 1]. Review of procurement route’

OGC Gateway 3A (Design Brief and Concept Approval) can be compared with RIBA Work
Stage C.
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(2) RIBA Work Stage D: Design Development

‘Development of concept design to include structural and building services systems; updated
outline specifications and cost plan. Completion of the project brief.Application for detailed
planning permission.’

Note: application for detailed planning permission may be moved to suit project
requirements.

(3) RIBA Work Stage E:Technical Design

‘Preparation of technical design(s) and specifications, sufficient to co-ordinate components
and elements of the project and information for statutory standards and construction safety.’

Note: information for statutory standards and construction safety may be moved to suit
project requirements.

OGC Gateway 3B (Detailed Design Approval) can be compared with RIBA Work Stages D
and E.

(4) RIBA Work Stage F: Production Information

‘F1 Preparation of production information in sufficient detail to enable a tender or tenders to
be obtained.Application for statutory approvals.

Note: application for statutory approvals may be moved to suit project requirements.

‘F2 Preparation of further information for construction required under the building contract.’

Note: further information for construction may be moved to suit project requirements.
(5) RIBA Work Stage L: Post Practical Completion

‘L1 – Administration of the building contract after practical completion and making final
inspections’

‘L2 – Assisting building user during the initial occupation period’

‘L3 – Review of project performance in use’

OGC Gateway 4 (Readiness for Service) and 5 (Operations Review and Benefits realisation)
can be compared with RIBA Work Stages L.

Project stages from the RIBA Outline Plan of Work 2007, copyright Royal Institute of British Architects, are
reproduced here with the permission of the RIBA.

4.2.2 The fundamental purposes of maintenance cost planning during construction work stages are to:
(1) ensure that employers are provided with value for money – in terms of both capital costs and

the annual maintain (M) costs, and life cycle renewal (R) costs – and any other costs agreed
in scope (over the defined life cycle of the building project)

(2) make employers and designers aware of the cost consequences of their desired and
alternative proposals

(3) provide advice to designers that enable them to arrive at practical, balanced and optimised
designs within budget, based on maintenance plans that are sustainable and meet the
employer’s requirements in respect of future maintenance costs

(4) provide advice to maintenance teams to arrive at optimal plans within budget, which also
meet the employer’s requirements in respect of future maintenance and renewal costs

(5) keep predicted life cycle expenditure within the cost limit approved by the employer
(6) provide robust cost information on which the employer can make informed decisions.

4.2.3 The main purposes of formal cost plan 4 (post-construction completion works) are to:
(1) determine the target cost limit for the renewal (R) and maintain (M) programmes of works
(2) inform setting the annualised maintenance budgets v available funding constraints; and

prioritisation of maintenance expenditure against competing risks and liabilities,
(3) provide the basis for procuring the maintenance work as a whole or in work packages
(4) provide robust cost information on which the employer can make informed decisions (e.g.

whether to refurbish or disinvest in an asset or part thereof)
(5) inform what asset investments are funded or not funded – and then track and monitor the

expenditure of sanctioned works, including revising the life cycle cost plan
(6) ensure the employer is provided with best value for money from maintenance spend.
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4.2.4 Elemental cost planning is a budget distribution technique that is first implemented during the
design stages of a building project. It involves a critical breakdown of the cost limit (i.e. the
employer’s authorised budget) for maintenance and repair/replacement works into cost targets for
each element of the building(s). Cost targets are the recommended expenditure for each element
(e.g. maintenance of roofs, internal finishes and services).

4.2.5 The elemental cost plan that results is a statement of how the project team proposes to distribute
the available maintenance budget among the elements of the building and across the wider life
cycle costs of renewal (R) and maintain (M) elements and other life cycle cost elements. It provides
a frame of reference from which to develop the design and maintenance cost control. It also
provides a work breakdown structure and a cost breakdown structure that, by codifying, can be
used to redistribute works in elements to construction and building maintenance works packages
for procurement.

4.2.6 Elemental maintenance cost planning is an iterative process, which is performed in steps of
increasing detail as more design and production information becomes available.

4.2.7 Formal cost plan 4 is prepared at a point where the constructed asset or facility is practically
completed, or during the in use phases of the built asset or facility.

4.2.8 There is no difference between a maintenance cost plan for a new or existing built asset (or
facility) except that they are based on different data. Data for a newly built asset or facility is
initially derived from the capital building works cost plan and completed using the as-built
information (including asset schedules) provided by the construction contractor. Data for an
existing built asset or facility is ascertained from record drawings, asset registers and the findings
and recommendations obtained from inspections. It is an iterative process that is performed
annually to reset the annual maximum expenditure that the employer is prepared to make for the
total cost of maintenance.

4.3 Constituents of a maintenance cost plan

4.3.1 The key constituents of a maintenance cost plan are as follows:

Table 4.1: Constituents of a cost plan

Constituent (Cost Centre) £Y1 £Y2 £Y3 … £Yn Reference/Notes

£k £k £k £k £k

Renewal (R) annualised costs:

(1a) Facilitating works £Y1 £Y2 £Y3 . . . £Yn

(1b) Substructure £Y1 £Y2 £Y3 . . . £Yn

(1c) Superstructure £Y1 £Y2 £Y3 . . . £Yn

(1d) Internal finishes £Y1 £Y2 £Y3 . . . £Yn

(1e) Fittings, furniture and
equipment £Y1 £Y2 £Y3 . . . £Yn

(1f) Services £Y1 £Y2 £Y3 . . . £Yn

(1g) Work to existing buildings £Y1 £Y2 £Y3 . . . £Yn If not covered in 1e to 1f.

(1h) External works £Y1 £Y2 £Y3 . . . £Yn

Total – Renewal costs estimate
(1)

[(1) = ∑ (1a) + (1b) + (…) +
(1h)] £Y1 £Y2 £Y3 . . . £Yn See paragraphs 4.8 to 4.11
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Constituent (Cost Centre) £Y1 £Y2 £Y3 … £Yn Reference/Notes

£k £k £k £k £k

Maintain (M) annualised costs:
(2a) Facilitating works
(2b) Substructure
(2c) Superstructure
(2d) Internal finishes
(2e) Fittings, furniture and
equipment
(2f) Services
(2g) Works to existing
buildings (not covered in
2a–2f)
(2h) External works

£Y1

£Y1

£Y1

£Y1

£Y1

£Y1

£Y1

£Y1

£Y1

£Y1

£Y2

£Y2

£Y2

£Y2

£Y2

£Y2

£Y2

£Y2

£Y2

£Y2

£Y3

£Y3

£Y3

£Y3

£Y3

£Y3

£Y3

£Y3

£Y3

£Y3

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

£Yn

£Yn

£Yn

£Yn

£Yn

£Yn

£Yn

£Yn

£Yn

£Yn See paragraph 4.12

Total – Maintain costs estimate
(2)

[(2) = ∑ (2a) + (2b) + (…) +
(2h)] £Y1 £Y2 £Y3 . . . £Yn

See paragraphs 4.8 to 4.11 and
4.13

Sub-total (3) [(3) = (1) + (2)] £Y1 £Y2 £Y3 . . . £Yn

Maintenance contractor’s
management & administration
costs

(4a) Renewal works £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.14.

(4b) Maintain works £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.14.

Maintenance contractor’s
management and
administration costs estimate
(4)

[(4) = (4a) + (4b)]

£Y1 £Y2 £Y3 . . . £Yn

Sub-total (5) [(5) = (3) + (4)] £Y1 £Y2 £Y3 . . . £Yn

Maintenance contractor’s
overheads and profit (6) £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.15

Maintenance cost estimate (7)

Sub-total (7) [(7) = (5) + (6)] £Y1 £Y2 £Y3 . . . £Yn

(8) Consultants’/specialists’ fees
estimate £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.16

(9) Employer-definable
maintenance-related costs
estimate £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.17

Base cost estimate (10)

[(10) = (7 + (8) + (9)]
£Y1 £Y2 £Y3 . . . £Yn

Sub-total (10) [(10) = (7 + (8)
+ (9)]

£Y1 £Y2 £Y3 . . . £Yn

Risks

…
…
. . .
. . .

See paragraph 4.18

(11a) Design and installation
risks £Y1 £Y2 £Y3 £Yn

(11b) Maintenance risks
(11c) Employer change order
risks
(11d) Employer other risk

£Y1

£Y1

£Y1

£Y2

£Y2

£Y2

£Y3

£Y3

£Y3

£Yn

£Yn

£Yn

Risk allowance estimate (11)

[(11) = (11a) + (11b) + (11c)
+ (11d)] £Y1 £Y2 £Y3 . . . £Yn

Cost limit (at current price
levels) (12) [(12) = (10) + (11)] £Y1 £Y2 £Y3 . . . £Yn
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Constituent (Cost Centre) £Y1 £Y2 £Y3 … £Yn Reference/Notes

£k £k £k £k £k

Discount Factor (13) DF1 DF2 DF3 . . . DFn See paragraph 4.19

Present Value (14)

[(14) = (12) × (13)] £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.19

Net Present Value (Total cost
limit) (15)

[(15) = ∑(PV) (14))] £Y1 £Y2 £Y3 . . . £Yn See paragraph 4.19

Notes:
VAT and other taxation incentives are excluded (see paragraph 4.20).
Other considerations (as defined in paragraph 4.21) are to be taken into account, if required in scope.
£Y1 = Year 1 costs
£Y2 = Year 2 costs
£Y3 = Year 3 costs
£Yn = Final year costs in which either maintenance or replacement works are to be undertaken
DF1 = Year 1 discount factor
DF2 = Year 2 discount factor
DF3 = Year 3 discount factor
DFn = Discount factor for final year in which either maintenance or replacement works are to be undertaken

4.3.2 The base cost estimate is the total estimated cost of the maintenance works, maintenance
contractor’s management and administration costs, and maintenance contractor’s overheads and
profit.The base cost estimate is to contain no allowances for risk, inflation and taxation.

4.3.3 Allowances for risk and inflation are to be calculated separately and added to the base cost
estimate to determine the cost limit for the maintenance works for the defined project life cycle.

4.4 Formal cost planning stages

4.4.1 There are a number of formal cost planning stages that are comparable with the RIBA Design and
Pre-Construction Work Stages and OGC Gateways 3A (Design Brief and Concept Approval) and
3B (Detailed Design Approval) for a building project.

4.4.2 For most building projects, formal cost plans should be completed and submitted to the employer,
or their appointed representative for approval, for each of the RIBA Work Stages or OGC
Gateways – see Table 4.2 below.

Table 4.2: Formal cost planning stages for new and existing built assets and facilities

Formal cost plan RIBA Work Stage

1
2
3 and 4 (for new built asset or facility)
4 (for existing built asset or facility)

C: Concept
D: Design Development
E to F:Technical Design and Production
Information
K: Construction to Practical Completion
L: Post Practical Completion

Formal cost plan OGC Gateway

1
2 and 3
4 (for new built asset or facility)
4 (for existing built asset or facility)

3A: Design Brief and Concept Approval
3B: Detailed Design Approval
4: Readiness for Service
5: Operations Review and Benefits Realisation

4.4.3 Formal cost plan 1 for a new built asset or facility is prepared at a point where the scope of
the work is fully defined and key criteria are specified, but no detailed design development or
maintenance planning will have commenced.
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4.4.4 Formal cost plans 2 and 3 for a new built asset or facility do not involve the preparation of
a completely new cost plan; each is a progression of the previous cost plan. They are developed
through the cost checking of the renewal (R) and maintain (M) works costs applicable to the
building elements and components and cost targets, as more design and maintenance information
and any further information about the elements and components become available.

4.4.5 Formal cost plan 4 for a new built asset or facility does not involve the preparation of a
completely new cost plan; it is a progression of formal cost plan 3. It is developed through the cost
checking of the renewal (R) and maintain (M) works costs applicable to the building elements and
components and cost targets, at a point where the quality, operational and performance criteria has
been fully defined and specified. It is normally based on the as-built information (including asset
schedules) as this becomes available from the construction contractor.

4.4.6 Formal cost plan 4 for an existing built asset or facility is a newly developed cost plan. It is
based on data derived from record drawings, asset registers and the findings and recommendations
obtained from inspections (e.g. condition surveys, technical inspections and structural surveys).

4.4.7 Whether or not a formal cost plan is prepared at each RIBA Work Stage or OGC Gateway is
dependent on the procurement strategy selected. For example, the preparation of an updated cost
plan may not be required at Work Stage F: Production Information where a ‘design and build’
contract strategy is selected.

4.4.8 The cost targets within each formal cost plan approved by the employer will be used as the
baseline for future cost comparisons. Each subsequent cost plan will require reconciliation with the
preceding cost plan and explanations relating to any changes made. In view of this, it is essential
that records of any transfers made to or from the risk allowances and any adjustments made to
cost targets are maintained, so that explanations concerning changes can be provided to both the
employer and the project team.

4.4.9 The employer is required to ‘approve’ the cost plan on completion of each RIBA Work Stage
before authorising commencement of the next RIBA Work Stage.

4.4.10 Renewal (R) costs are normally reported at building elemental level, but the maintain (M) costs are
normally reported at building level (in the absence of elemental ‘maintain’ benchmarks). Information
may be a mix of typical benchmark costs (elemental unit rates) for key elements, comparable cost
modelling or approximate estimates during the concept stage.As more detailed design information
is produced then more detailed elemental cost estimates can be produced. However, the level of
services information may not be sufficient to effectively cost plan the building services element to
the applicable asset levels, during the pre-construction work stages.

4.4.11 Sub-elemental and component level cost planning at RIBA Work Stage D: Design Development
stage is commonly used for life cycle cost planning, specification, choices of systems, elements or
component levels during design development. Also for optimising the life cycle costing for the
preferred options based on more detailed information. Costs to be included will depend on the
purpose and scope of study agreed and the stage in the asset life cycle at which the study is carried
out – and the availability and level of information required to undertake the study (see Appendix F).

4.4.12 To avoid unnecessary conflict, it is essential that employers and other project/design and
maintenance team members are aware of what is included in each element of the cost plan.

4.4.13 While the process of establishing the life cycle costing of construction (C), renewal (R) and the
maintain (M) works will be the same at each stage, the context in which it is being prepared will set
the level of detail, the need for iterations and the need for component option appraisals. It will also
set the type of report (i.e. specific outputs and formats to suit the client’s defined required
outputs) and the requirement to share data and assumptions with other interested parties.
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4.5 Reviewing and approving maintenance cost plan

4.5.1 Prior to the employer authorising the commencement of the next RIBA Work Stage or OGC
Gateway, the formal cost plan for the preceding RIBA Work Stage or OGC Gateway is to be
reviewed by the employer and the project team to ensure that the:
(1) capital costs and the future renewal (R) and maintain (M) costs are affordable
(2) cost target for each aspect of maintenance is reasonable and up to date
(3) cost limit for the maintenance programme(s) has not been exceeded.

4.5.2 Following the review, the employer will sign off the cost plan and give any necessary instructions
and/or authorise commencement of the next RIBA Work Stage or OGC Gateway.

4.6 Cost control in procurement

4.6.1 The cost plan becomes a fundamental cost control mechanism where a maintenance programme of
works is procured via a number of different work packages. By using codified cost plans, the
renewal (R) and maintain (M) tasks can be easily reordered into the required work packages.This
will provide cost targets for each package, which in turn can be used to monitor and manage costs
during the procurement of the maintenance programme(s).

4.6.2 The method of codifying and redistributing cost targets from elements to work packages is in
paragraph 6.5 in Part 6 (Tabulated rules of measurement for elemental cost planning) of these
rules.

4.7 Maintenance cost plans comprising multiple
buildings and/or functional unit types

4.7.1 Where a building maintenance project, or programme of works, comprises more than one type of
building or functional unit type, it is recommended that a separate cost plan is prepared for each
building or functional unit type.This culminates in a ‘summary cost plan’ for the entire portfolio of
buildings and/or estate and facilities, in scope – see Figure 2.4 in paragraph 2.8.1 of these rules.

4.7.2 When used for maintenance cost planning, the functional unit method, considers all maintainable
assets ‘applicable’ to each of the specific functional unit or type of function being measured (e.g.
office, house, shop, school, train station) that originates from an as-built or asset-specific
maintenance based cost plan. It uses the elemental, sub-element and component breakdown of the
applicable maintenance items for each function unit being measured, which is then used to calculate
the applicable renewal (R) and maintain (M) work estimates and cost plans.

4.8 Information requirements for formal cost plans

4.8.1 The information required to prepare a formal cost plan for building maintenance works is
contingent on whether or not it is a new, refurbished or existing building, or part thereof.

4.8.2 For new or refurbished building projects or facility/functional types:

The information base of building projects and the associated maintenance requirements will
continue to expand during the RIBA Design and Pre-construction Work Stages and OGC
Gateways 3A (Design Brief and Concept Approval) and 3B (Detailed Design Approval) as more
project/design team, main contractor, specialist contractor and employer interaction takes place.

Note: a list of the key information required to enable preparation of formal cost plans for new and
refurbished buildings or facility, is stated in Appendix H of these rules.
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4.8.3 For an existing building or facility/functional type:

The information base will be as-built construction documents, as well as existing records, asset
maintenance registers, condition surveys, asbestos registers, operating and maintenance manuals,
and related inspection and audit documentation, and historical maintenance expenditure available.

Note: a list of the key information required to enable the preparation of formal cost plans for
existing buildings, or construct assets, is provided in Appendix H of these rules.

4.9 Format, structure and content of formal cost plans

4.9.1 Examples of report templates showing the format, structure and content of elemental cost plans,
based on level 1 and level 2 codes, are provided in Appendix I and J of these rules.

4.9.2 The quantities measured using the tabulated rules of measurement are used to inform life cycle
cost plans for both renewal (R) and maintain (M) works, the results of which can be presented in
terms of the estimated net present value (NPV).

4.10 Measurement rules for maintenance cost planning

4.10.1 Construct (C) capital building works are to be measured in accordance with the NRM 1 as detailed
in Part 6 (Tabulated rules of measurement for elemental cost planning, group elements 0 to 8) of
these rules.

Note: NRM 3 tabulated rules of measurement for building maintenance works have been aligned
to the NRM 1 tabulated rules at the component ‘inclusions’ level, thereby creating a standardised
cost breakdown data structure that integrates the construct (C) with renewal (R) and maintain (M)
cost structures.

4.10.2 The rules of measurement for maintenance cost planning for renewal (R) and/or maintain (M)
works, i.e. group elements 0 to 8 are detailed in Part 6 (Tabulated rules of measurement for
elemental cost planning) of these rules.

4.10.3 Measurement for cost planning of building renewal (R) and maintain (M) works is an iterative and
progressive process. Limited information will be known about the maintenance requirements of the
building or facility at the start of the cost planning process; whereas detailed information about the
individual components and sub-components (i.e. the assets) that will be incorporated into the
building or facility will be known on design completion and post-practical completion (i.e. in use
phases). Depending on the contract strategy used, design completion will occur either before the
building project is procured (i.e. where the building is fully designed before a contractor is selected)
or during the design and construction phase (i.e. where a design and build strategy is used, or
where works are based on a performance specification and subject to contractor design).
Consequently, measurement is to be carried out to increasing levels of detail as the design is
developed.

4.10.4 The degree of detail to be measured for maintenance and renewal works should be related to the
cost significance of the component (level 3) or sub-component (levels 4/5/6 as applicable).Where
sufficient information is available, cost significant items are to be measured using approximate
quantities. Composite items are measured by combining or grouping together work items with a
common unit of measurement. Non-cost significant items (such as minor items and labours on cost
significant items) are ignored in measurement, but are to be accounted for by increasing the
applicable unit rate by an appropriate percentage.

4.10.5 Quantities shall be given to the nearest whole unit except that any quantity less than one whole
unit shall be given as one unit. Quantities measured in tonnes shall be given to two decimal places.
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4.10.6 For a new or refurbished building, or constructed asset, the method of measuring quantities for
each formal cost plan shall be as follows:

(1) Formal cost plan 1

(a) this is the first formal cost plan. It coincides with the completion of the concept design
at the point where the scope of works is fully defined and key criteria are specified but
no detailed design has commenced

(b) cost plan 1 will provide the frame of reference for cost plan 2

(c) key information, such as the programme and procurement strategy, is required from
the employer and other project/design and maintenance team members to enable
preparation of formal cost plan 1

(d) for cost plan 1, a condensed list of elements is used, which will be developed into a full
list of elements, sub-elements and components as more design and other information
becomes available as the building project progresses

(e) quantities for renewal (R) and maintain (M) works shall be determined in accordance
with Part 6 (Tabulated rules of measurement for elemental cost planning, group
elements 0 to 8) of these rules

(f) where there is insufficient design information from which to quantify maintenance and
replacement works (in accordance with the rules of measurement for elemental cost
planning) then the quantity measured is to be the GIit is likely that a number of
alternative concept designs will be considered at this stage.

(2) Formal cost plan 2

(a) this is the second formal cost plan, which coincides with the completion of the design
development. Formal cost plan 2 is a progression of formal cost plan 1. It is developed
by cost checking of cost-significant elements, as more detailed design information is
made available from the design team

(b) cost plan 2 will provide the frame of reference for cost plan 3

(c) key information, such as programme and procurement strategy, is required from the
employer and other project/design and maintenance team members to enable
preparation of formal cost plan 2

(d) the cost checks are to be carried out against each pre-established cost target

(e) quantities for renewal (R) and maintain (M) works shall be determined in accordance
with Part 6 (Tabulated rules of measurement for elemental cost planning, i.e. group
elements 0 to 8) of these rules

(f) where insufficient design and maintenance information is available from which to
quantify the maintenance works (in accordance with the rules of measurement for
elemental cost planning) then the quantity measured is to be the GIFA.
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(3) Formal cost plan 3

(a) this third formal cost plan stage is based on technical designs, specifications and
detailed production information for construction. Formal cost plan 3 is a progression of
formal cost plan 2

(b) cost plan 3 will provide the frame of reference for appraising tenders

(c) key information, such as programme and procurement strategy, is required from the
employer and other project/design and maintenance team members to enable
preparation of formal cost plan 3

(d) the cost checks are to be carried out against each pre-established cost target

(e) the rules for measuring, describing and quantifying renewal (R) and maintain (M) works
shall be determined in accordance with Part 6 (Tabulated rules of measurement for
elemental cost planning, i.e. group elements 0 to 8) of these rules

(f) where insufficient design and maintenance information is available from which to
quantify maintenance works (in accordance with the rules of measurement for
elemental cost planning) then the quantity measured is to be the GIFA.

(4) Formal cost plan 4

(a) this fourth formal cost plan stage is based on:

(i) for new built assets or facilities – data derived from the as-built information
(including asset schedules) provided by the construction contractor,
remaining-life data, specifications and other relevant information (as listed in
appendix H of these rules)

(ii) for existing built assets or facilities – data derived from record drawings, asset
registers and the findings and recommendations obtained from inspections (e.g.
condition surveys, technical inspections and structural surveys), remaining-life
data, specifications and other relevant information (as listed in appendix H of
these rules)

(b) cost plan 4 will provide the frame of reference for annualised maintenance and forward
renewal programmes of works

(c) cost plan 4 is not a one-off, but covers the iterative cost planning throughout the life of
the building or constructed asset during the in use period (or the period of analysis)

(d) the cost checks are to be carried out against each pre-established cost target

(e) the rules for measuring, describing and quantifying renewal (R) and maintain (M) works
shall be determined in accordance with Part 6 (Tabulated rules of measurement for
elemental cost planning, i.e. group elements 0 to 8) of these rules

(f) where insufficient as-built maintenance information is available from which to quantify
maintenance works (in accordance with the rules of measurement for elemental cost
planning) then the quantity measured is to be the GIFA.

4.10.7 Maintenance contractor designed works:
(1) maintenance contractor designed works include any works that require the maintenance

contractor to undertake their design, whether directly or via a work package subcontractor.
Contractor designed work is sometimes referred to as the contractor designed portion

(2) elements, sub-elements and components for which the maintenance contractor is required
to take responsibility for the design (such as replacement windows, roof trusses and/or
mechanical and electrical engineering services) shall be identified and described separately in
the cost plan as ‘contractor designed works’

(3) the rules for dealing with contractor designed work, where design liability for the entire of
the buildings life is to be transferred to the maintenance contractor, are covered in paragraph
3.12 (consultants’ and specialist fees) of these rules.
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4.11 Calculating annualised costs for maintenance works

4.11.1 The methods of calculating annualised costs for both renewal (R) and maintain (M) works are
addressed in Part 5 (Calculation of annualised costs for renewal (R) and maintain (M) works ) of
these rules.

4.12 Unit rates used to cost renewal and maintain works

4.12.1 The unit rates, including elemental unit rates (EURs) and composite unit rates, used to estimate the
total costs of building maintain (M) and renewal (R) works are to include the cost of all materials
(including consumables and spares), labour, and plant and equipment that are specifically required to
perform the maintenance work items. Costs are also to include any subcontractor’s management
and administration costs, sub-contractor’s overheads and profit, consultants’ design fees and risk
allowances.

4.12.2 Unit rates used to estimate the cost of maintenance works (i.e. renewal (R) and maintain (M)
works estimates) are to exclude maintenance contractor’s management and administration,
maintenance contractor’s overheads and profit, and other allowances (such as project-specific
costs/consultants’ and specialists’ fees, employer-definable maintenance-related costs, risk
allowances and where applicable, inflation).These items are to be assessed separately and added to
the building maintenance works estimate.

4.12.3 When using unit rates from cost analyses and benchmark analyses, care should be taken to ensure
that such rates have been adjusted to reflect prices current at the time the cost plan is prepared
(i.e. adjusted to remove allowances included for inflation). See paragraph 3.19 in these rules.

4.13 Updating unit rates and other costs to current
estimate base date

4.13.1 The estimate base date is to be re-established for each formal cost plan.Therefore, it is essential
that unit rates (and other rates) used in the preceding order of estimates and formal cost plans are
updated to bring them into line with the estimate base date established for the next formal cost
plan.

4.13.2 To do this, the unit rate (or other rate) is increased/decreased by the amount of inflation or
deflation occurring during the period from the previous estimate base date to the current estimate
base date.The equation for calculating the updated unit rate is therefore:

Ra2 = Ra1 + (Ra1 × p)

where:

Ra1 = unit rate (or other rate) at previous estimate base date

Ra2 = unit rate (or other rate) at current estimate base date

p = percentage addition/reduction for inflation

The percentage addition/reduction for inflation or deflation (p) can be computed using published
indices (i.e. tender price indices for maintenance works, the building maintenance cost profiles or
retail prices indices.Alternatively, the percentage addition/reduction can be derived from in-house
sources of indices. Using published indices, the equation for calculating the percentage
addition/reduction for inflation/deflation is therefore:

p = (Index 2 – Index 1) × 100

Index 1

Part 4: Measurement rules for cost planning of renewal (R) and maintain (M) works

EFFECTIVE FROM 1 JANUARY 2015 RICS NEW RULES OF MEASUREMENT | 75



where:

Index 1 = index at base date of cost data

Index 2 = index at current estimate base date

p = percentage addition/reduction for inflation

Note: care should be taken not to update previous rates that were based on percentage
additions/reductions (e.g. for maintenance contractor’s management and administration costs,
maintenance contractor’s overheads and profits, and consultants’ fees). Such items will be updated
when the percentage addition/reduction is applied to the updated unit rates (and other rates).
Similarly, updating percentages are not to be applied to items for which fixed costs have been
agreed (e.g. consultants’ fees where based on a fixed lump sum).

4.14 Measurement rules for maintenance contractor’s
management and administration costs

4.14.1 Maintenance contractor’s management and administration cost estimates are a cost significant
element in most maintenance works contracts.The cost checking of these charges is an iterative
process that is repeated for each formal cost plan.

4.14.2 The methods of estimating the management and administration cost estimate will vary according
to the RIBA Work Stage or OGC Gateway reached.To begin with, for formal cost plan 1 (prepared
for RIBA Work Stage C: Concept or OGC Gateway 1: Business Justification), the estimated cost
will be based on a percentage addition derived from a properly considered assessment of cost
analyses of previous similar maintenance contracts. However, as more information becomes
available, a more detailed approach to cost checking the cost target for maintenance contractor’s
management and administration costs is to be taken.

4.14.3 When preparing formal cost plans 2 and 3 (i.e. at RIBA Work Stages D, E, and F or at OGC
Gateways 3A and 3B), to ensure that the previous cost target was sufficient, it is essential that
thorough cost checks are carried out on cost significant items of maintenance contractor’s
management and administration costs. To facilitate the cost checking process, it is recommended
that the checklist of charges included in these rules of measurement is used as an aide memoire

4.14.4 Where the estimated cost of maintenance contractor’s management and administration charges, or
any part of these charges, is to be based on a percentage addition, the estimated cost is to be
calculated by applying the selected percentage addition for the charges to the cost of the building
works estimate.The equation for calculating the total estimated cost of maintenance contractor’s
management and administration charges is therefore:

For Renewal (R) works:

c2 = r × p2

where:

r = renewal works estimate (i.e. total estimated cost of forward renewal works)

p2 = percentage for maintenance contractor’s management and administration costs

c2 = maintenance contractor’s management and administration cost estimate (i.e. total
estimated cost of maintenance contractor’s management and administration costs)

For Maintain (M) works:

c1 = m × p1

where:
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m = maintenance works estimate (i.e. total estimated cost of maintenance works)

p1 = percentage for maintenance contractor’s management and administration costs

c1 = maintenance contractor’s management and administration cost estimate (i.e. total
estimated cost of maintenance contractor’s management and administration costs).

4.14.5 Alternatively, the estimated cost of all or part of the maintenance contractor’s management and
administration charges for either or both maintain (M) works and life cycle renewal (R) works can
be assessed as a lump sum.

4.14.6 The maintenance contractor’s management and administration charges estimate is added to the
annualised maintenance works estimate or periodic renewal works estimate, as appropriate.

4.14.7 Allowance for subcontractor’s management and administration charges is to be made in the unit
rates applied to measured quantities.

4.14.8 It is recommended that the allowance for maintenance contractor’s management and
administration charges is treated as a separate cost target.

4.15 Measurement rules for maintenance contractor’s
overheads and profit

4.15.1 When preparing a cost estimate for maintenance contractor’s overheads and profit, it can be either
combined as a single cost centre or treated as two separate cost centres (i.e. one for overheads
and the other for profit). Maintenance contractor’s overheads and profit are to be based on a
percentage addition.The estimated cost of any overheads and profit is to be calculated by applying
the selected percentage addition to the combined total cost of the renewal (R) and maintain (M)
works estimates and the maintenance contractor’s management and administration charges
estimate.

4.15.2 Where maintenance contractor’s overheads and profit are to be combined as a single cost centre,
the equation for calculating the total estimated cost of maintenance contractor’s overheads and
profit is:

e = (Rc + Mc + c) × p

where:

Rc = renewal (R) works estimate (i.e. the total estimated cost of renewal (R) works)

Mc = maintain (M) works estimate (i.e. the total estimated cost of maintain (M) works)

c = maintenance contractor’s management and administration costs estimate (i.e. the total
estimated cost of maintenance contractor’s management and administration costs)

p = percentage for maintenance contractor’s overheads and profit

e = maintenance contractor’s overheads and profit estimate (i.e. the total estimated cost
of the maintenance contractor’s overheads and profit)

4.15.3 The percentage addition to be applied for combined maintenance contractor’s overheads and
profit is to be derived from a properly considered assessment of maintenance contractor’s
overheads and profit found on previous maintenance projects.

4.15.4 The maintenance contractor’s overheads and profit estimate is added to the combined total of the
maintenance works estimate and the maintenance contractor’s management and administration
estimate.This gives the works cost estimate.The equation for calculating the works cost estimate
is therefore:

d = a + b + c
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where:

a = maintenance estimate (renewal and maintain)

b = maintenance contractor’s management and administration charges estimate

c = maintenance contractor’s overheads and profit estimate

d = maintenance works cost estimate

4.15.5 Where maintenance contractor’s overheads and profit are to be treated as two separate cost
centres, the equations for calculating the total estimated cost of maintenance contractor’s
overheads and profit are as follows:
(1) For maintenance contractor’s overheads:

d = (a + b) × c

where:

a = maintenance estimate (i.e. total estimated cost of maintenance works)

b = maintenance contractor’s management and administration charges estimate (i.e.
total estimated cost of maintenance contractor’s management and administration
charges)

c = percentage for maintenance contractor’s overheads

d = maintenance contractor’s overheads estimate (i.e. total estimated cost of
maintenance contractor’s overheads)

(2) For maintenance contractor’s profit:

d = (a + b) × c

where:

a = maintenance estimate (i.e. total estimated cost of maintenance works)

b = maintenance contractor’s management and administration charges estimate (i.e.
total estimated cost of maintenance contractor’s management and administration
charges)

c = percentage for maintenance contractor’s profit

d = maintenance contractor’s overheads estimate (i.e. total estimated cost of
maintenance contractor’s profit)

4.15.6 The percentage addition to be applied for maintenance contractor’s overheads and maintenance
contractor’s profit are to be derived from a properly considered assessment of maintenance
contractor’s overheads and profit found on previous maintenance works contracts.

4.15.7 The separate maintenance contractor’s overheads and profit estimates are added to the combined
total of the renewal (R) works estimate, the maintain (M) works estimate and the maintenance
contractor’s management and administration charges estimate. This gives the maintenance cost
estimate.The equation for calculating the maintenance cost estimate is therefore:

m = Rc + Mc + c + e

where:

Rc = renewal (R) works estimate (i.e. the total estimated cost of renewal (R) works)

Mc = maintain (M) works estimate (i.e. the total estimated cost of maintain (M) works)

c = maintenance contractor’s management and administration costs estimate (i.e. the total
estimated cost of maintenance contractor’s management and administration costs)

e = maintenance contractor’s overheads and profit estimate (i.e. the total estimated cost
of the maintenance contractor’s overheads and profit)

m = maintenance cost estimate

4.15.8 It is recommended that the allowances for maintenance contractor’s overheads and profit are
treated as either a single cost target or two separate cost targets.
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4.16 Measurement rules for consultants’ and specialists’
fees

4.16.1 Consultants’ and specialists’ fees are associated with the maintenance works during the
pre-construction work stages and for the employment of consultants, or specialist contractors, to
advise on and manage the procurement and implementation of maintenance programmes of works
or subcontracts, or to execute specialist maintenance works and/or inspections and audits.

4.16.2 A list of typical consultants’ and specialists’ fees is included in Part 6 (Tabulated rules of
measurement for elemental cost planning, group element 11: Consultants’ and specialists’ fees) of
these rules.The tables are intended for use by the quantity surveyor/cost manager to assist in the
cost estimating and cost checking process. These examples do not provide a definitive or
exhaustive list of items, but are simply a guide.

4.16.3 Consultants’ and specialists’ fees are to be included in cost plans unless specifically excluded at the
request of the employer.

4.16.4 Calculation of the consultants’ and specialists’ fees estimate is as follows:
(1) the estimated cost of consultants’ and specialists’ fees is to be calculated by applying the

selected percentage addition for these fees to the maintenance cost estimate (i.e. the
combined total of the renewal (R) works estimate, the maintain (M) works estimate, the
maintenance contractor’s management and administration charges and the maintenance
contractor’s overheads and profit estimate).The equation for calculating the consultants’ and
specialists’ fees is therefore:

c = m × p

where:

m = maintenance cost estimate

p = percentage for consultants’ and specialists’ fees

c = consultants’ and specialists’ fees estimate (i.e. total estimated cost of consultants’
specialists’ fees)

(2) the percentage addition to be applied for consultants’ and specialists’ fees is to be derived
from a properly considered assessment of these fees on similar previous maintenance
projects

(3) where actual consultants’ and specialists’ fees are known (e.g. for the consultant creating the
asset register), the actual fee is to be included in the cost plan.Any compensating adjustments
are to be made to the applicable cost targets.

4.17 Measurement rules for other employer-definable
maintenance-related costs

4.17.1 Other employer-definable maintenance-related costs are those not necessarily directly associated
with the maintenance works costs or consultants’ fees. They form part of the total cost of
maintenance to the employer (e.g. training, insurances, statutory fees, fees in connection with party
wall awards, decanting and relocation costs, move costs, procurement and mobilisation costs
incurred by the employer and other project-specific items identified by the parties).

4.17.2 Other maintenance-related costs are to be included in the cost plan, unless specifically excluded at
the request of the employer. Other maintenance-related costs are to be added as lump sum
allowances. Examples are provided in Part 6 (Tabulated rules of measurement for elemental cost
planning, group element 12: Employer definable maintenance-related costs) of these rules. These
examples do not provide a definitive or exhaustive list of items, but are simply a guide.

4.17.3 The nature of other project-related maintenance costs, and the extent of the lump sum allowance
to be included in the cost plan estimates, are to be ascertained in conjunction with the employer.
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4.17.4 The total estimated cost of other project-related maintenance costs is added to the combined
total of the maintenance works estimate and the agreed ‘in scope’ costs identified as other project
related items of costs.

4.18 Measurement rules for risk

4.18.1 Risk allowances, based on the results of a formal risk analysis, are to be included in each formal
cost plan. Risk allowances are to reflect the employer’s risk exposure. In setting the amount of the
risk allowances, the possible consequences of the employer’s residual risk should be taken into
account. The only satisfactory way to ensure that risk allowances provide for the risks to the
project is to determine the size of the allowances from the results of a risk analysis. Risk
allowances are not to be standard percentages, but a properly considered assessment of the risks,
taking account of the completeness of the design and other uncertainties.

4.18.2 The need to undertake a formal risk analysis to identify the employer’s risk exposure and to make
considered risk allowances for risks is explained in section ‘Measurement rules for risk’, in Part 3
paragraph 3.14.

4.18.3 Risk registers and risk estimates are to be reassessed at regular intervals throughout the various
RIBA Work Stages and OGC Gateways to ensure that estimates, formal cost plans and cash flows
realistically reflect the potential impact of any residual risks.

4.18.4 Successive assessments are to show decreasing risk due to reduced uncertainty due to the
increasing definition of the project itself and the decisions that are made as the project progresses.
However, it should be noted that risk does not always decrease.

4.18.5 It is recommended that risk allowances are treated as four separate cost targets that are used to
‘top up’ other overspending cost targets as the project progresses.As an element overruns its cost
target, a transfer is made from the appropriate risk allowance to allow for the increase. Similarly, if
a cost target is likely to under run, the surplus is transferred into the appropriate risk allowance.
The recommended cost targets are:
(1) design development and associated installation risks
(2) maintenance risks (unplanned/unscheduled) risks
(3) employer change risks
(4) employer other risks.

Note: see paragraph 3.14 (Risk allowances) in Part 3 (Measurement rules for order of cost
estimating (renewal and maintain) of these rules for definitions of the above categories of risk
allowance. Examples of risks are provided in Part 6: Tabulated rules of measurement for cost
planning (Group element 13: Risks).These examples do not provide a definitive or exhaustive list of
items, but are simply a guide.

4.18.6 Where any allowances for design development and associated installation risks, maintenance risks
(unplanned/unscheduled), employer change risks and employer other risks are to be based on a
percentage addition, the allowances are to be calculated by multiplying the base cost estimate by
the selected percentage additions.The equations for calculating the allowances for these risks are
therefore:

for design development and associated installation risks: R1 = a × p1

for maintenance risks (unplanned/unscheduled) risks: R2 = a × p2

for employer change risks: R3 = a × p3

for employer other risks: R4 = a × p4

where:

a = base cost estimate

p1 = percentage risk allowance for design development and associated installation risks.

p2 = percentage risk allowance for maintenance risks (unplanned/unscheduled) risks.

NRM 3: Order of cost estimating and cost planning for building maintenance works

80 | RICS NEW RULES OF MEASUREMENT EFFECTIVE FROM 1 JANUARY 2015



p3 = percentage risk allowance for employer change risks

p4 = percentage risk allowance for employer other risks

R1 = risk allowance estimate for design development and associated installation risks (i.e.
total estimated cost of risk allowance for design development and associated installation
risks)

R2 = risk allowance estimate for maintenance risks (unplanned/unscheduled) risks (i.e.
total estimated cost of risk allowance for maintenance risks (unplanned/unscheduled)
risks.)

R3 = risk allowance estimate for employer change risks (i.e. total estimated cost of risk
allowance for employer change risks)

R4 = risk allowance estimate for employer other risks (i.e. total estimated cost of risk
allowance for employer other risks).

4.18.7 The equation for calculating the total risk allowance estimate is therefore:

RA = R1 + R2 + R3 + R4

4.18.8 The risk allowance estimate is added to the base cost estimate.This gives the proposed cost limit
(excluding inflation).The equation for calculating this is therefore:

CL = a + b

where:

a = base cost estimate

b = risk allowances estimate

CL = cost limit (excluding inflation)

4.19 Measurement rules for inflation

4.19.1 The rules for measuring the potential effects of inflation for cost planning are the same as those for
order of cost estimating. See paragraph 3.15 (Measurement rules for Inflation) of these rules.

4.20 VAT assessment

4.20.1 In the UK, capital allowances are given against the net capital cost to the taxpayer.Therefore, asVAT
is part of that capital cost, employers will incur differing overall capital expenditure for the same
item depending on whether they can recover (fully or partially) the VAT.

4.20.2 VAT in relation to capital building works, and maintenance and replacement works is a complex
area.Therefore, it is recommended that VAT is excluded from cost plans.

4.20.3 It is recommended that specialist advice is sought on VAT matters to ensure that the correct rates
are applied to the various aspects of the building maintenance works. Notwithstanding this, if
required by the employer, provision for VAT assessment can be incorporated into the cost plan.

4.21 Other considerations

4.21.1 Other considerations include:
(1) capital allowances for taxation purposes
(2) grants and energy tariffs and carbon reduction commitments
(3) defects and warranty liabilities
(4) availability and non-performance penalties.

Note: asset depreciation and write-downs are not covered by these rules.
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4.21.2 Taxation allowances, taxation relief and grants can provide valuable financial aid to an employer on
certain types of building, as well as on maintenance and replacement programmes. However, due to
the complexity of, and constantly changing, legislation, it is recommended that specialist advice is
sought to maximise the availability and quantum of taxation allowances, taxation relief and grants.
For that reason, unless specifically requested by the employer, it is recommended that these
allowances are excluded from cost plans.

4.21.3 Grants – these provide valuable, and possibly significant, financial aid to funding certain types of
building maintenance works. It is recommended that specialist advice is sought to maximise the
availability and quantum of the grants.

4.21.4 Defects and warranty liabilities – these are outside the scope of these rules.

4.21.5 Availability and non-performance penalties – these may be applied during the execution of
the maintenance works and are often a contract condition, which entitles the employer to make
deductions to payment to the maintenance contractor for not performing some of the contracted
maintenance services. It is recommended that these are excluded from the order of estimates and
elemental cost planning.

4.22 Present value, inflation and discounting methods

4.22.1 The rules for dealing with present value and discounting for cost planning are the same as those of
order of cost estimating. See paragraph 3.19 (Present value, inflation and discounting) at Part 3
(Measurement rules for order of cost estimating (renewal and maintain)) of these rules.

4.23 Reporting of maintenance cost plans

4.23.1 Costs are to be expressed as ‘cost/m2 of GIFA/pa’ and in ‘functional unit cost/m2/pa’ (e.g. cost per
primary school). See Appendix C for common functional types.

4.23.2 Where appropriate and/or required by an employer, costs may be expressed as cost/ft2 of GIFA, or
cost per functional unit (or functional unit cost), as an alternative, or in addition, to the cost/m2 of
GIFA. The functional unit may be an employer-defined unit. It is essential, therefore, that the
functional unit is clearly identified when costs are expressed in this way. See Appendix C for types
of functional units

4.23.3 Items included and excluded from the estimated cost are to be clearly communicated to the
employer when reporting renewal (R) or maintain (M) and/or the combined maintenance cost
plans (R&M).

4.23.4 Typical items to be included in maintenance cost plan reports are as follows:
(1) executive summary
(2) project title
(3) project description
(4) status of cost plan
(5) a statement of cost (including cost limit)
(6) details of the information and maintenance standards on which the cost plan was prepared;

recording any key assumptions and exclusions (i.e. items out of scope)
(7) a statement of the floor areas
(8) the cost plan
(9) basis of cost estimates (i.e. assumptions)
(10) estimate base date (i.e. to which inflation/discounting, has been applied)
(11) reasons for changes to previous cost targets (explaining the transfers and adjustments that

have taken place against the previous cost plan)
(12) value engineering option appraisals (e.g. lowest whole life costing, build specification v

maintenance)
(13) estimated costs of, and a request for decisions on, any alternative proposals
(14) cash flow forecast, where appropriate
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(15) inclusions and exclusions (i.e. a statement of what is included in and excluded from the order
of cost estimate or elemental cost plans)

(16) others as relevant to renewal (R) or maintain (M) and/or the total combined maintenance
cost plans (R&M) over the period of analysis

(17) risk and sensitivity analysis (optional)
(18) input into wider sustainability/environmental assessments (i.e. carbon reduction; BREEAM)
(19) input into wider life cycle costing or whole life cycle costing economic evaluations.

Note: see Appendix I and J that provides standard templates for cost reporting and analysis.

4.24 Analysis, collection and storage of maintenance cost
data

4.24.1 NRM 3 can be used as a basis for measuring elemental and/or asset-specific cost planning of
renewal (R) and maintain (M) works and also creating elemental unit rates (EUR) and elemental
unit quantities (EUQ) for preparing detailed cost analysis of the maintenance works.

4.24.2 The cost data generated by the maintenance cost planning can be retrieved, analysed and stored
and reprocessed in various ways (e.g. as distinct rates, detailed elemental cost analyses, elemental
unit rates (EUR), cost/m2 per annum of GIFA, and/or functional unit rates) for use in order of
estimating and elemental cost plans. It can also be used for benchmarking purposes.

4.24.3 Asset-specific renewal (R) and maintain (M) post practical completion, make available the best
sources of real-time cost data, which can be used by quantity surveyors/cost managers to provide
evidence-based cost advice on the likely cost of future maintenance and life cycle repairs and
replacement works. Moreover, they afford a complete cost model for the ‘maintain and life cycle
renewal’ and/or the combined total maintenance costs.

4.24.4 There are four levels of analysis of maintenance costs information collected for renewal (R) and
maintain (M) works as follows:

(i) Total building

(ii) Group element (concise)

(iii) Detailed element (detailed)

(iv) Sub element (amplified)

Total building analysis will provide the following: building (sum of elements 0 to 7); external works
(element 8): maintenance admin, overhead/profit (sum of elements 9-10): consultant/specialist fees
(11), employer definable maintenance related works (12); risks (13).

Group element analysis will provide concise maintenance costs for the following; facilitating works
(0); substructures (1); superstructures (sum of elements 2); finishes (sum of elements 3); fittings,
furnishings and equipment (sum of element 4); services (sums of element 5); works to existing
building (sum of elements 7); external works (sum of elements 8); maintenance management and
admin costs and overhead/profit (sum of elements 9 and 10); consultant/ specialist fees (sum of
element 11); Employer definable maintenance related works (sum of element 12); risk (sum of
element 13).

Detailed element analysis will collect and present the costs for each element separately. Sub
element analysis will collect and present the costs for each sub element separately – for instance
where there is more than one specification for a single sub element the costs should be shown
separately.

Where the consultants and specialist fees and employer definable other maintenance related works
costs are available they should be stated and not form part of the building cost analysis.

Ancillary information and the specification details should be provided with the level of detail cost
analysis in accordance with the principles of cost analysis (as defined in the BCIS Standard form of
cost analysis).

Part 4: Measurement rules for cost planning of renewal (R) and maintain (M) works
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Part 5: Calculation of annualised costs
for renewal (R) and maintain (M)
works
5.1 Introduction

5.1.1 This part of the rules describes a method of calculating annualised costs for renewal (R) and
maintain (M) works. It also explains the methodology for generating life cycle cost plans and
various metrics used for life cycle cost analysis and the benchmarking of maintenance works.

5.2 Calculating annualised costs of renewal (R) work
items from a capital building works cost plan

5.2.1 The information and data required, and the method of calculating the cost per annum of renewal
(R) works tasks, which is generated from a capital building work cost plan, is set out in Table 5.1
below.

Table 5.1: Data table for calculating the cost of renewal (R) works tasks

Cost Data
Structure

Capital Building
Works Cost Plan
Data

Quantification of Renewal
(R) Works

Event Cycle
Renewal (R)
Costs

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r) (s) (t) (u) (v)
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Notes on Table 5.1
Columns (a) to (d): Cost Data Structure: these are used to define the group elements, elements, sub-elements
and components are defined by and are taken directly from the NRM 1 cost data structure.
Columns (e) to (h): Capital Building Works Cost Plan Data: these are used to define the data relating to
components extracted from the capital building works cost plan.
Columns (i) to (n): Quantification of Renewal (R) Works: these are used to define the elements, sub-elements
and components subject to renewal (R) works and to define the nature and extent of renewal (R) works.
Columns (o) to (q): Event Cycle: these are used to define the interval at which renewal (R) works task are to
be carried out.
Columns (r) to (v): Renewal (R) Costs: are used to specify the unit rate to be applied to the renewal (R)
works task, the cost for each time the task is completed, and its total cost for the period of analysis.
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Table 5.1 is to be completed as follows:

Cost Data Structure:

Column (a): Group element: Insert the group element descriptor.

Column (b): Element: Insert the element descriptor.

Column (c): Sub-element: Insert the sub-element descriptor.

Column (d): Component: Insert the component descriptor.

Note on columns (a) to (d): The descriptors, which are
defined in NRM 1 and NRM 3, are extracted from the capital
building works cost plan.

Capital Building Works Cost Plan
Data:

Column (e): Component
specification:

Insert the specification of the component.

Column (f): Quantity: Insert the total quantity of the component in the building, or
other built asset.

Column (g): Unit of
measurement:

Insert the unit of measurement (i.e. nr, m, m2, m3 or item).

Column (h): Construction unit
rate:

Insert the unit rate for building/installing the component (i.e.
cost per nr, m, m2, m or item).

Note on columns (e) to (h): This information is to be
extracted from the capital building works cost plan.

Quantification of Renewal (R)
Works:

Column (i) In Renewal (R) plan
scope:

State if the component from the capital building works cost
plan is to be included in the scope of renewal (R) costs.

Insert ‘Yes’ or ‘No’ as applicable.

Column (j): Renewal (R)
descriptor :

Insert the renewal descriptor of the component that is to be
renewed (R) as defined in Part 6 (Tabulated rules of
measurement for elemental cost planning) of these rules.

Column (k): Action required: Specify the nature of the works to be completed in connection
with the renewal (R) works.

Column (l): Scale of renewal (R): Specify the extent of renewal (R) works to be completed in
connection with the component, in terms of a percentage (e.g.
10%, 15%, 20%, 25%, 50% or 100%).
For example, internal doors replaced every X years and
ironmongery renewed Y years.

Note: The ‘scale of renewal’ is sometimes referred to as the
‘limit of renewal’.

Column (m): Renewal (R)
quantity:

Insert the renewal (R) quantity work to be undertaken.The
calculation is:
Renewal (R) Quantity = Quantity (column f) × Scale of
renewal (R) (column l)

Column (n): Renewal (R) unit of
measurement:

Insert the unit of measurement (i.e. nr, m, m2, m or item).

Event Cycle:

Column (o): Reference service
life (RSL):

Assign a reference service life to the renewal (R) work item.

Note: Reference service life data can be derived from sources such as CIBSE Guide M, BCIS Life
Expectancy of Building Components or client/consultant and other specific data sources.

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Column (p): Life factor : Insert life factor adjustments to the reference service life to
take into account of any factors that may affect the frequency
of renewal (R) (i.e. hours in use, material quality, environment,
usage, location, etc).This can be expressed as a percentage or
as a fraction as indicated in Table 5.2 below.

Column (q): Interval: Insert the interval of renewal (R) for the component.
The calculation for this is:
Interval = RSL (column (o)) × Life Factor (column (p))
For example:
RSL = 25 years
Life factor = 80% (or 0.80)
Interval = 20 years (25 years × 80%)
Therefore, renewal (R) of the component is required in year
20 or at each 20 cycle (e.g.Year 20,Year 40, etc.).

Renewal (R) Costs:

Column (r): Adjustment to
construction unit rate:

Insert, as a percentage, the proportion of the construction unit
rate that reflects the actual renewal (R) works undertaken.

Example 1: A percentage split can be applied to the
construction unit rate to reflect situations where a component
is made up of various sub-components with different lives. For
example, external doors may be split 80% door and frame,
15% ironmongery and 5% seals.

Example 2: A percentage adjustment can be applied to the
Construction unit rate in instances where the cost of renewal
is less than construction. For example, the number of coats of
paint for redecorations is likely to be less than that required at
construction.

Column (s): Renewal uplift: Insert the renewal uplift to the Construction unit rate in terms
of a percentage.This uplift is to take into consideration the
costs relating to the renewal process (e.g. access, removal of
existing asset, disposal, making good, preparing to receive new,
working within an existing building, subcontractor’s
preliminaries, subcontractor’s overheads and profit).

Column (t): Renewal unit rate: Insert the rate to be applied to each renewal (R) works task.
The rate is generally calculated using the Construction unit
rate.The calculation for this is:
Renewal unit rate = Construction unit rate (column (h)) ×
Adjustment to construction unit rate (column r) × (1 +
Renewal uplift (column s)

Note: The Renewal (R) unit rate can also be generated using
alternative rate built ups, such as those taken from schedule of
rates, renewal quotations, etc.

Column (u): Cost per event: Insert the cost per event.The calculation for this is:
Cost per event = Renewal (R) quantity (column (m)) ×
Renewal (R) unit rate (column (t)

Note: Any adjustment for inflation/indexation to the renewal
(R) unit rate can be carried out here (see rules on inflation in
paragraph 4.14).

Column (v):Total renewal (R)
cost:

Insert the total renewal (R) cost for the period of analysis.The
calculation for this is:
Total renewal (R) cost = Cost per event (column (u) ×
Number of occurrences during the period of analysis.

Part 5: Calculation of annualised costs for renewal (R) and maintain (M) works
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5.3 Reference service life, life factors and predicted life
calculations

5.3.1 Reference service life (RSL):
(1) the RSL is the service life that a building, other built asset, parts of a building, maintainable

asset type or component would expect (or is predicted) to have in a certain (reference) set
of in use conditions.The end of service occurs at the period after installation when a building
or its part no longer meets performance requirements and when physical failure is possible
and/or when it is no longer practical or economical to continue with corrective maintenance.

(2) sources of data for RSLs include:

(a) BCIS publication BMI Life Expectancy of Building Components

(b) Maintenance Engineering and Management CIBSE Guide M

(c) Building Research Establishment (BRE)

(d) component manufacturers’ data sheets

(e) operating and maintenance manuals (project-specific data sheets).

5.3.2 Life factor:
(1) life factors are those used to predict the life expectancy of an element, component or a

sub-component.There are a number of life factors used to define the life expectancy of an
element, sub-element, or components. For example, quality of components, design level, work
standard, indoor environment, exterior environment, in use condition and maintenance level.

(2) typical types of life factors are available from sources in the Bibliography. These are to be
considered when assessing the life expectancy of elements, sub-element, or components
which should be used to adjust the RSL to a predicted life expectancy that suits the project
situation, using the life factoring method.

5.3.3 Predicted life expectancy of elements, components and sub-components
(1) Table 5.2 illustrates a method of collating life factor data and calculating the predicted life of

elements, components or sub-components (e.g. a window).

Table 5.2: Example of a reference service life factor table for windows

Reference Service Life (RSL) of Windows from published source

Factors References service life
assumptions

Project conditions Factors

Quality of components Average High quality spec 1.1

Design level Not known Average 1

Work standard Good practice Good practice 1

Indoor environment Not relevant Not relevant 1

Exterior environment UK average West coast Scotland 0.8

In-use conditions External envelope External envelope 1

Maintenance level Regular cleaning No cleaning 0.8

Overall factor 1 0.704

References service life
years

Project life
years25 18

(2) by using the individual life factors from the table, the ‘overall life factor’ is calculated by
cumulatively multiplying each individual life factor.The calculation for overall life factor is as
follows:

OLF = LF1 × LF2 × LF3 …× LFn

where:

NRM 3: Order of cost estimating and cost planning for building maintenance works
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LF1 = first life factor
LF2 = second life factor
LF3 = third life factor
LFn = last life factor
OLF = overall life factor

(3) the predicted life is calculated by multiplying the overall life factor by the RSL.The calculation
for predicted life is as follows:

PL = OLF × RSL
where:

OLF = overall life factor
RSL = reference service life
PL = predicted life
Considering the data in Table 5.2 above, the predicted life is
PL = 0.704 × 25 = 17.6 years (say 18 years)

5.4 Calculating annualised costs of renewal (R) work
items from as-built and/or asset registers and
condition data

5.4.1 The information and data required and the method of calculating renewal (R) works costs,
ascertained from as-built or other record information (e.g. asset register, condition survey reports,
technical inspection, PARL assessment or other as-built records), is set out in Table 5.3 below.

Table 5.3: Data table for calculating the cost of renewal (R) works tasks using as-built
information (e.g. from an asset register and condition surveys/PARL assessments)

Cost Data
Structure

Built Asset
Data Quantification of Renewal (R) Works Event Cycle Renewal (R)

Costs

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r) (s) (t) (u)
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Notes on Table 5.3:
Columns (a) to (d): Cost Data Structure: these are used to define the group elements, elements,
sub-elements and components defined by the NRM 1 cost data structure.
Columns (e) to (g): Built Asset Data: these are used to define the data relating to components
extracted from the asset register, condition survey reports, inspections and other as-built records.
Columns (h) to (o): Quantification of Renewal (R) Works: these are used to define the elements,
sub-elements and components subject to renewal (R) works, to specify the condition of the
component and to define the nature and extent of renewal (R) works.
Columns (p) to (r): Event Cycle: these are used to define the interval at which the renewal (R)
works task is to be carried out.
Columns (s) to (u): Renewal (R) Costs: these are used to specify the unit rate to be applied to the
renewal (R) works task, the cost for each time the task is completed and its total cost for the
period of analysis.
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Table 5.3 is to be completed as follows:

Cost Data Structure:

Column (a): Group element: Insert the group element descriptor.

Column (b):Element: Insert the element descriptor.

Column (c): Sub-element: Insert the sub-element descriptor

Column (d): Component: Insert the component descriptor.

Note on columns (a) to (d): The descriptors, which are defined
in NRM 1 and NRM 3, are extracted from the capital building
works cost plan.

Built Asset Data:

Column (e): Component
specification:

Insert the specification of the component.

Column (f):Quantity: Insert the total quantity of the component in the building, or
other built asset.

Column (g): Unit of
measurement:

Insert the unit of measurement (i.e. nr, m, m2, m3 or item).

Note on columns (e) to (g): This information is to be extracted
from the built asset data.

Quantification of Renewal (R)
Works:

Column (h) In Renewal (R)
plan scope:

State if the component from the built asset is to be included in
the scope of renewal (R) cost plan. Insert ‘Yes’ or ‘No’ as
applicable.

Column (i): Renewal (R)
descriptor :

Insert the renewal descriptor of the component that is to be
renewed (R) as defined in Part 6 (Tabulated rules of
measurement for elemental cost planning) of these rules.

Column (j): Condition asset
rating:

Extract the condition asset rating for each of the components
from the condition survey report.

Column (k): Action required: Specify the nature of works to be completed in connection with
the renewal (R) works.

Column (l): Scale of renewal
(R):

Specify the extent of renewal (R) works to be completed in
connection with the component, i.e. in terms of a percentage (e.g.
10%, 15%, 20%, 25%, 50% or 100%).

Note: The ‘scale of renewal’ is sometimes referred to as the ‘limit
of renewal’.

Column (m): Renewal (R)
quantity:

Insert the renewal (R) quantity work to be undertaken.
The calculation for this is:
Renewal (R) quantity = Quantity (column f) × Scale of renewal
(R) (column l )

Column (n): Renewal (R) unit
of measurement:

Insert the unit of measurement (i.e. nr, m, m2, m3 or item).

Column (o): Asset remaining
life:

Extract the asset remaining life (1st intervention) for each of the
components as determined from the condition survey report.

Event Cycle:

Column (p): Reference service
life (RSL):

Assign a reference service life to the renewal (R) works item.

Notes: Reference service life data can be derived from sources such as CIBSE Guide M, BCIS Life
Expectancy of Building Components and/or client and consultant and product supplier’s specific data.

NRM 3: Order of cost estimating and cost planning for building maintenance works

92 | RICS NEW RULES OF MEASUREMENT EFFECTIVE FROM 1 JANUARY 2015



Column (q): Life factor : Insert life factor adjustments to the reference service life to take
into account of any factors that may affect the frequency of
renewal (R) (i.e. hours in use, material quality, environment, usage,
location, etc).This can be expressed as a percentage or as a
fraction.

Column (r): Interval: Insert the interval of renewal (R) for the component.The
calculation for this is:
Interval = Reference service life (column (p)) × Life factor
(column (q))

For example:
RSL = 25 years
Life factor = 80% (or 0.80)
Interval = 20 years (25 years × 80%)
Therefore, renewal (R) of the component is required in year 20
or at each 20 year cycle (e.g.Year 20,Year 40, etc).

Renewal (R) Costs:

Column (s): Renewal (R) unit
rate:

Insert the unit rate to be applied to each unit of renewal (R)
works task.The unit rate is to be at current price levels.The
Renewal (R) unit rate is generally based on specific estimates,
quotations or the like, taking into account the cost of undertaking
renewal works in an existing building, e.g. removal/stripping out,
disposal, redesign work, making good, access requirements
(including access scaffolding), management of costs and allowances
for out of normal hours working.

Column (t): Cost per event: Insert the cost per event.The calculation for this is:
Cost per event = Renewal (R) quantity (column (m) × Renewal
(R) unit rate (column (s))

Note: Any adjustment for inflation/indexation to the renewal (R)
unit rate can be carried out here

Column (u):Total renewal (R)
cost:

Insert the total renewal (R) cost for the period of analysis.The
calculation for this is:
Total renewal (R) cost = Cost per event (column t)
at 1st intervention + Cost per event (column t) × Number of
occurrences during the period of analysis.

5.5 Calculating annualised costs of maintain (M) works
from as-built and/or asset register and PPM task
schedules

5.5.1 The information and data required, and the method of calculating the maintain (M) works costs.
ascertained from as-built or other record information (e.g. from an asset register, condition survey
reports, technical inspection, inspection or other as-built records), is set out in Table 5.4.

Table 5.4 provides a structured basis for the measurement and quantification, task timing, task
skilling and costing of maintain (M) works.

Note: see B&ES publications for specific guidance and access to the applicable maintenance task
specifications for building and engineering services (SFG20 – the accepted industry standard).

Part 5: Calculation of annualised costs for renewal (R) and maintain (M) works
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Notes on Table 5.4:

Columns (a) to (d): Cost Data Structure: these are used to define the group elements, elements,
sub-elements and components defined by the NRM 1 and NRM 3 cost data structure.

Columns (e) to (g): Built Asset Data: these are used to define the data relating to components
extracted from the asset register, condition survey reports, technical inspection, inspection and other
as-built records.

Columns (h) to (o): Quantification of Maintain (M) Works: these are used to define the elements,
sub-elements and components subject to maintain (M) works, to specify the nature of the works,
and to define the extent of the works.

Columns (p) to (q): Event Cycle: these are used to define the frequency and interval at which the
maintain (M) works task is to be carried out.

Column (r): Task Skilling by Trade: this is used to specify the trade that is to carry out the maintain
(M) works task.

Columns (s) to (z): Annual Labour Hours Calculated by Trade: these calculate, by trade, the
number of hours required to complete the works. Both work to be undertaken during normal
working hours and out of normal working hours are addressed.

Table 5.4 is to be completed as follows:

Cost Data Structure:

Column (a): Group element: Insert the group element descriptor.

Column (b): Element: Insert the element descriptor.

Column (c): Sub-element: Insert the sub-element descriptor.

Note on columns (a) to (d): The descriptors, which are
defined in NRM 3, are compiled from the built-asset data.

Built Asset Data:

Column (e): Component
specification:

Insert the specification of the component

Column (f): Quantity: Insert the total quantity of the component to be maintained.

Note on column (f): Quantities shall be measured in
accordance with the tabulated rules of measurement in NRM 1
or, where different rules of measurement apply, in accordance
with the tabulated rules of measurement in NRM 3.

Column (g): Unit of measure Insert the unit of measure (i.e. nr, m, m2, m3 or item).

Note on columns (e) to (g): This information is to be
extracted from the built asset data.

Quantification of Maintain (M)
Works:

Column (h): In Maintain (M) Plan
Scope:

State if the component is to be included in the scope of the
maintenance programme. Insert ‘Yes or ‘No as applicable

Column (i): Action required: Input the task code(s) relating to the work(s) to be completed
in connection with the maintain (M) works.

Column (j): Quantity – Maintain
(M):

Insert the total quantity of the component to be maintained.

Notes on column (j):
(1) Quantities shall be measured in accordance with the tabulated rules of measurement in NRM 1
or, where different rules of measurement apply, in accordance with the tabulated rules of
measurement in NRM 3.
(2) Where the quantities of components to be maintained have been derived from asset survey
reports then the quantities can be directly inserted. Where these have not been included in the
asset survey report, the quantity surveyor/cost manager will be required to ascertain the quantity
from record drawings or physically measure the works.
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Column (k): Unit of
measurement: Maintain (M):

Insert the unit of measurement (i.e. nr, m, m2, m3 or item).

Column (l):Task time: Insert the industry standard (coalface) task time required (in
minutes).

Column (m): Amended task time: Insert the amended task time (in minutes) should the industry
standard task time not reflect the actual work required.

Column (n): Access adjustment
factor :

This is an option to insert an access adjustment factor on an
individual asset basis, rather than just a site-wide adjustment.

Column (o): Out of normal
hours working:

Insert the number of minutes required to undertake the task
outside of normal working hours.

Event cycle:

Column (p):Task frequency: Specify how often the maintain (M) task is required to be
carried out (e.g. weekly, monthly, yearly).

Notes on column (p):
(1) Sources of data for frequencies include:

(1) B&ES (SFG20 standard task schedules)
(2) BCIS Occupancy cost plans
(3) Specialist maintenance works contractors.
(4) Component manufacturers’ data sheets.

(2) Where applicable, apply a percentage adjustment to the
task frequency to take into account factors that affect the
frequency of repair or replacement (such as hours run, material
quality, environment, usage, location, etc).

Column (q): Interval: Insert the task frequency by number of occurrences per year.

Task Skilling by Trade:

Column (r):Trade description: Insert the type of maintenance contractor that is to complete
the maintain (M) task.

Annual Labour Hours
Calculated by Trade:

Column headed:Trade 1: Insert the title of the trade required

Column (s): Normal working
hours:

Insert the number of normal working hours relating to the
trade.

Column (t): Out of normal hours
working:

Insert the number of out of normal hours relating to the trade.

Results:

Net Total Annual Labour Hours by
Trade:

Calculate the sum of the working hours (both normal and out
of hours) for each trade

Reactive Hours Annualised (if in
scope):

Insert the hours (annualised) for unscheduled maintenance
work by trade (if in scope).

Site Adjustment/Access Factor (%): Insert the project-specific allowances for site-wide adjustments,
such as access.

Gross Total Labour Hours by Trade: Insert the gross total labour hours by trade:The calculation for
this is: Gross Total Labour Hours by Trade = Net Total Annual
Labour Hours by Trade + Reactive Hours Annualised × (1 +
Site Adjustment/Access Factor (%))

Trade Labour Rate: Insert the estimated/agreed hourly labour rates (normal
working hours and out of working hours for each trade).

Total Annualised Trade Labour
Cost:

Insert and summarise the total annualised trade labour cost for
each trade.The calculation this is:
Total Annualised Trade Labour Cost = Gross Total Labour
Hours by Trade × Trade Labour Rate.

Annualised Consumables/Plant and
Equipment:

Insert and summarise the project-specific cost allowances for
annualised consumables/plant and equipment.
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Total Annualised Maintain (M)
Costs:

Insert the total annualised maintain (M) cost for each trade.
The calculation for this is:
Total Annualised Maintain (M) Costs = Total Annualised Trade
Labour Cost + Annualised Consumables/Plant and Equipment.

5.6 Creating a life cycle cost plan integrating construct
(C) with the renewal (R) and maintain (M) works

5.6.1 The rules of measurement for cost planning of renewal (R) and maintain (M) works can be used as
a basis for compiling life cycle cost plans (LCCPs), or used to inform a wider life cycle cost plan or
whole life cost plan or other economic evaluation, for a complete building or element/asset, as
appropriate.

5.6.2 Report templates based on level 1 and level 2 codes are provided at Appendices I and J of these
rules.

5.7 Metrics used for life cycle cost analysis and unit rate
benchmarking of maintenance

5.7.1 Life cycle costs can be measured and reported using a variety of metrics, for example:
(1) whole building or elemental unit rate examples:

(a) cost/m2/per annum of GIFA or NIA (as applicable)

(b) functional unit cost – by function types (see Appendix C)

(c) cost per unit/year (e.g. per bed, per hotel room, per pupil, etc).
(2) system or element/asset or component unit rate examples:

(a) £/kW/year (boilers)

(b) £/point/year (sanitary ware)

(c) £/lift.
(3) function unit rate example:

(a) cost per bed space (hotels, houses)

(b) cost per pupil (schools)

(c) cost per functional types (e.g. offices, retail, prisons, stations, and many others).

5.7.2 Cost indexation for benchmarking and comparison can be derived by expressing the ratios of the
functional maintenance index (FMI) and functional condition index (FCI), versus the capital
reinstatement value or rebuild costs.

Note: the functional condition index (FCI) includes all identified actions from condition surveys (e.g. major repairs and
replacements) and predicted life cycle remaining-life assessments, expressed over an agreed period of analysis. FCI
indexation can be expressed in years, or in banding of years (e.g. years 5 to 10 totals) to profile the moving
indexation over time that highlights the implications of the ageing of constructed assets.
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Part 6:Tabulated rules of
measurement for elemental cost
planning
6.1 Introduction

6.1.1 Part 6 of the rules comprises the rules of measurement for elemental cost planning of maintenance
works. It explains the use of tabulated rules and describes how to codify elemental renewal (R) and
maintain (M) cost plans. Advice is also given on how to reallocate costs from elements and
sub-elements to work packages where building maintenance works are to be procured through use
of discrete work packages and a combination of contract strategies.

6.1.2 The rules of measurement for elemental maintenance cost planning can also be used as a basis for
measuring quantities for the application of whole life cycle costing.

6.2 Use of tabulated rules of measurement for
elemental cost planning

6.2.1 The rules of measurement for elemental cost planning for maintenance works are set out in tables,
which are provided for each of group element listed below. In addition, to compartmentalise the
different aspects of maintenance work, each group element has been allocated to a high-level work
breakdown structure classification:

Facilitating works

Group element 0: Facilitating works

Substructure

Group element 1: Substructure

Superstructure

Group element 2: Superstructure

Internal finishes

Group element 3: Internal finishes

Fittings, furnishings and equipment

Group element 4: Fittings, furnishings and equipment

Services

Group element 5: Services

Work to existing buildings

Group element 7: Work to existing buildings

External works

Group element 8: External works

Others

Group element 9: Maintenance contractor’s management and
administration costs

Group element 10: Maintenance contractor’s overheads and profit

Group element 11: Consultants’ and specialists’ fees

Group element 12: Employer-definable maintenance-related costs

Group element 13:
Group element 14:

Risks
Inflation
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6.2.2 To provide a consistent work breakdown structure, cost breakdown structure, codification system
and methodology for benchmarking, the group elements, elements, sub-elements and components
are fully aligned with those defined in NRM 1.This common data structure system integrates the
construction (C) components with the renewal (R) and the maintain (C) works.

6.2.3 Facilitating works, building structure and fabric, building engineering services and
external works: The tables for group elements 0 to 8 inclusive, comprise the rules of
measurement for Facilitating works (group element 0), Building structure and fabric (group
elements 1 to 4, 6 and 7), Building services (group elements 5 and 6) and External works (group
element 8). Each table is structured as follows:
(1) the group element is given in the first heading
(2) the element is given in the second heading
(3) the left hand column states the cost code (for the sub-element)
(4) the second column lists the sub-elements and contains the definition rules applicable to each

sub-element
(5) the third and fourth columns list the components and the units of measurement for

components respectively
(6) the fifth column describes the items included within each element and sub-element
(7) the sixth and seventh columns comprise the maintenance descriptors for renewal (R) and

maintain (M) works
(8) the last column comprises the rules for measuring renewal (R) and maintain (M) works items
(9) horizontal lines divide the tables to denote the end of a sub-element
(10) the symbol ‘/’ used between two or more units of measurement in the third column (unit of

measurement) means ‘or’
(11) the rules are written in the present tense.

6.2.4 The tabulated measurement rules are based on four principal levels. Levels 1 to 3 in the rules are
the headings under which actual work items (i.e. group element, element and sub-element) are
allocated. Levels 3, 4 and 5 are applicable construct (C) elements and components for renewal (R)
or maintain (M) descriptors.
(1) Level 1 – group element: the primary classification used for grouping elements (i.e.

headings)
(2) Level 2 – element: a key part of a group element
(3) Level 3 – sub-element: a part of an element. One or more sub-elements will constitute an

element
(4) Level 4 – component: an item that forms part of a sub-element. One or more components

will be measured to ascertain the cost of an element or sub-element
(5) Levels 4 and 5 – maintenance descriptors: for the applicable renewal (R) or maintain

(M) work to be undertaken in connection with a sub-element component.

6.2.5 These levels provide the basis of a codified framework for elemental cost planning for maintenance
works, which can be used both as a frame of reference for cost checking targets and the overall
cost limit as more information about the built asset or facility becomes available.They provide both
a work breakdown structure and a cost breakdown structure for the renewal (R) and maintain (M)
works. The codification framework in NRM 3 is directly aligned to the NRM 1 codification
framework.

6.2.6 Maintenance contractor’s management and administration costs: The table for group
element 9 comprises a list of typical items included in maintenance contractor’s management and
administration costs.The table is for use by the quantity surveyor/cost manager to assist in the cost
estimating and cost checking process.These examples do not provide a definitive or exhaustive list
of items, but are simply a guide.The table is structured as follows:
(1) the group element is given in the first heading
(2) the element is given in the second heading
(3) the sub-element is given in the third heading
(4) the first column states the cost code (for the sub-element)
(5) the second column lists sub-element
(6) the third column lists the components
(7) the fourth column lists the unit of measurement
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(8) the fifth column lists the included items
(9) the sixth column lists the excluded items
(10) horizontal lines divide the tables to denote the end of sub-element or components.

6.2.7 Maintenance contractor’s overheads and profit: The table for group element 10:
Maintenance contractor’s overheads and profit is structured as follows:
(1) the group element is given in the first heading
(2) the first column lists the elements
(3) the second column lists the included items for each element
(4) the third column lists the items excluded for each element
(5) where exclusions are stated, cross reference to the appropriate element are given
(6) horizontal lines divide the tables to denote the end of the element.

6.2.8 Consultants’ and specialists’ fees: The table for group element 11 comprises lists of typical
consultants’ and specialists’ fees.The table is for us by the quantity surveyor/cost manager to assist
in the cost estimating and cost checking process. These examples do not provide a definitive or
exhaustive list of items, but are simply a guide.The table is structured as follows:
(1) the group element is given in the first heading
(2) the element is given in the second heading
(3) the first column (Component) comprises a list of typical project/design team fee headings
(4) the second column describes the appropriate unit of measurement for included items
(5) the third column the items included in each element and sub-element
(6) the fourth column describes the excluded items
(7) where exclusions are stated, cross references to the appropriate element are given
(8) horizontal lines divide the tables to denote the end of a component.

6.2.9 Employer-definable maintenance-related costs:The table for group element 12 comprises a
tabulated list of typical employer-definable maintenance-related costs. These examples do not
provide a definitive or exhaustive list of items, but are simply a guide. The table is structured as
follows:
(1) the group element is given in the first heading
(2) the element is given in the second heading
(3) the first column (Component) comprises a list of typical employer definable maintenance

cost headings
(4) the second column identifies the appropriate unit of measurement for included items
(5) the third column describes the items included in each element and sub-element
(6) the fourth column describes the excluded items
(7) where exclusions are stated, cross references to the appropriate element are given
(8) horizontal lines divide the tables to denote the end of a component.

6.2.10 Risks: Group element 13 lists typical risks. These examples do not provide a definitive or
exhaustive list of items, but are simply a guide:
(1) the group element is given in the first heading
(2) the elements are listed as second level headings
(3) lists set out typical examples of causes of potential risk.

6.2.11 Inflation: Group element 14: Inflation is structured as follows:
(1) the group element is given in the first heading
(2) the element is given in both the second heading and the first column
(3) the second column describes the items included in each element
(4) the third column gives the unit of measurement
(5) the fourth column gives the items included in each element
(6) the fifth column gives the items excluded from each element
(7) where exclusions are stated, cross references to the appropriate element are given
(8) horizontal lines divide the tables to denote the end of an element.
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6.3 Works not covered by the rules of measurement for
elemental cost planning

6.3.1 Rules of measurement adopted for those components not covered by the rules of measurement
for elemental cost planning shall be stated in the cost plan. Such rules shall, as far as possible,
conform to those rules given in NRM 3 for similar components.

6.4 Method of codifying elemental cost plans

6.4.1 The logic and arrangement of levels to integrate the construction (C) cost codes with applicable
renewal (R) and maintain (M) task codes is shown in Appendix E of these rules.

6.4.2 Codes for levels 1 to 3 are provided by NRM 3, while codes for level 4 (i.e. components) can be
user defined.This is because of the considerable number of components that could be generated
for any one sub-element. In view of this, it is recommended that each component measured is
numbered sequentially within the sub-element. This will allow a unique level 4 code to be
established for each component.The same applies to level 5.

For example:

+ Level 1 Services: group element (5)

+ Level 2 Heat source: element number (5)

+ Level 3 Heat source: sub-element number (1)

+ Level 4 Boiler (gas/oil): component number (1)

+ Level 5 Boiler (specification – atmospheric; SFG20 code 05.12 ): (1)

For maintain (M) works, the B&ES standard list of SFG20 maintenance PPM task schedules has been
aligned with the NRM 3 maintain (M) descriptors to provide a level 4 and 5 code for all
maintainable assets (e.g. a biomass boiler is SFG20 code 05-38, an atmospheric gas-fired boiler is
05-12.

Based on this example, the code for maintenance undertaken to the burners of a biomass boiler
would be: 5.5.1.1.1; and the code for carrying out the same task to a different boiler type would be
5.5.1.1.2.

For renewal (R) works, the industry published sources of reference service life data tables have
been aligned with the NRM 3 maintenance renewal (R) descriptors, to create a standardised level
4 and 5 coding structure for the renewal of components and sub-components ( 5.5.1.1.1… and so
on). For example, coding for two different boiler types:

+ Level 4 Boiler (biomass) component number (1) – so the biomass boiler code is 5.5.1.1.1

+ Level 4 Boiler (gas-fired) component number (2) – so the atmospheric boiler code is 5.5.1.2.1

+ Level 5 Burner(gas-fired) sub-component number (4) – so the burner code is 5.5.1.2.4

6.4.3 It is essential, therefore, that each component is sequentially numbered under the sub-element.
Additional code levels can be integrated as necessary to meet other user requirements.This will
result in each component being given the applicable M and R standardised coding structure.

6.4.4 Alternatively, the user may adopt a unique code for level 4 and 5 components and sub-components,
but if unique codes are used, it will make it be more difficult to do an effective and robust cost
analysis.

6.5 Method of codifying elemental cost plans for works
packages

6.5.1 Where the building maintenance works is to be procured through works packages due to the
combination of contract strategies (e.g. a mix of operation and maintenance of plant and
equipment contracts, measured term contracts, maintenance term contracts, specialist term

NRM 3: Order of cost estimating and cost planning for building maintenance works

104 | RICS NEW RULES OF MEASUREMENT EFFECTIVE FROM 1 JANUARY 2015



contracts and lump sum contracts) the works allocated to elements and sub-elements can be
reallocated to the applicable work package.This can be achieved by simply introducing one or more
numeric suffix to each item in the cost plan (see Figure 6.1 below).

6.5.2 Alternatively, one or more character(s) can be used as a suffix to identify a work package.

6.5.3 If elements need to be further broken down, additional levels of code may be introduced to meet
user requirements.

Figure 6.1: Example of a works package codification framework

Work package Suffix

Maintenance contractor’s management and administration charges /001

Building structure (steelwork, concrete, etc) /002

Building fabric (roof coverings)
Building fabric (masonry and brickwork)

/003
/004

Curtain walling (system type)
Windows and external/internal doors
Internal finishes (walls, floors and ceilings)

/005
/006
/007

External finishes (walls, hard landscaping, etc) /008

Fixtures, furnishings and equipment (FF&E)
Mechanical, electrical and plumbing (including sanitary appliances, HVCA, etc)
Fuel installations

/009
/010
/011

Lifts and conveyors /012

Life safety systems (fire protection, alarms and lightning protection) /013

Building management system (BMS) /014

Communication and security control systems /015

Specialist installations (water features, refrigeration, etc) /016

Grounds maintenance (roads, paths, fencing and soft landscaping)
Other – user defined (e.g. catering equipment)

/017
/018

Maintenance contractor’s overheads and profit /019

6.6 Alignment of NRM 3 to COBie II data structure and
definitions for Building Information Modelling

6.6.1 Data should be made interoperable, for example through the COBie data exchange format, in
order to ensure that building maintenance cost data is accessible for life cycle costing of
construction projects, and to ensure that output data from LCC of maintenance models is
accessible to other interoperable models (for BIM cost modelling and setting up asset information
systems to deliver maintenance programmes of works).

6.6.2 Where maintain and renewal works unit rates are use for order of estimates and cost planning
during the design and construction phases, the output from the cost analysis of post construction
maintenance works could be structured into a COBie format.This data can then be interoperable
and enable the integration of LCC of construction and maintenance works.

6.6.3 The building information maintenance model (whether generated during pre construction or
during the post construction, in use) should be provided in the same format and data referenced to
physical assets or systems, types (specifications) and components – as well as linking to the
building, blocks, zones, floors and spaces. (Note – Mapping of the NRM 1 data structure to COBie
is included in BS 8544;2013; guide for life cycle costing of maintenance during the in use phases of
building).
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6.6.4 Figure 6.2 below shows that there is a close alignment of the COBie II data exchange format, used
for building information modelling (BIM), with the NRM 3 data classifications for elemental cost
planning The main differences are in spatial and physical classifications (which is outside the scope
of these rules).

6.6.5 NRM 3 elemental cost data classification aligns with the COBie II data classifications,
notwithstanding minor differences in definitions stated below:

– Element (or systems)

– Component (or sub element/systems)

– Specification (which COBie calls ‘type’)

– Tasks or actions required (which COBie calls ‘job’)

– Resources

– Spares (including materials and consumables)

– Other costs (user defined)

Figure 6.2: Definitions from COBie II data classifications – Source: PAS 1192 part 2

Sheet Contents

Facility Includes the Project, Site and Building/Structure

Floor (Sectors) are the mandatory spatial structure

Space The spatial locations where inspection, maintenance and operation jobs occur

Zone The mandatory grouping of components as types or products, used to organise
maintenance tasks

System Additional functional groupings of Components

Component The physical assets

Type The mandatory grouping of Components as types or products, used to organise
maintenance tasks

Job The processes used to maintain and operate the assets

Spare The physical objects

Resources Support the processes

6.6.6 Figure 6.2 also highlights the importance of classifying the cost and asset information back to the
relevant space, building, locational and functional data conventions, to create robust maintenance
and renewal cost plans.

6.6.7 When the design and construction process requires a BIM model to be used, then it is essential to
ensure the elemental cost plan is interoperable. Classifications of asset classes, or grouping of
elemental or system types, may need to be applied to named objects to support BIM cost
modelling option studies.

Note: more detailed guidance on BIM is provided in PAS 1192 part 2. How this relates to life cycle
costing of maintenance in use is provided in BS 8544 and other published sources listed in the
Bibliography.

Note: COBie is a standardised tabular representation of a facility and its constituents allowing the
exchange of their detailed properties and impacts such as maintenance cost and carbon. COBie is
a subset of IFC schema.
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Group element 0: Facilitating works
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NRM 3: Order of cost estimating and cost planning for building maintenance works
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Group element 7:Work to existing buildings
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NRM 3: Order of cost estimating and cost planning for building maintenance works
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Group element 7:Work to existing buildings
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Group element 8: External works
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Group element 9: Maintenance contractor’s management and administration costs
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NRM 3: Order of cost estimating and cost planning for building maintenance works
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Appendix D: Special use definitions for shops

Appendix E: Logic and levels for elemental cost planning of the construct (C), renewal (R) and
maintain (M) works

Appendix F: Maintenance cost categories and definitions

Appendix G: Methods of economic evaluation and discounting equations (time value of money)
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Appendix J: Report template for elemental cost plans for renewal (R) and Maintain (M) Works
(expanded: based on level 2 codes)
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Appendix A: Core definition of gross
internal area (GIA)

The definitions and diagrams in this appendix are reproduced from the RICS Code of Measuring
Practice (6th edition).

Core definitions: gross internal area

2.0 Gross Internal Area (GIA)

Gross Internal Area is the area of a building measured to the internal face of the perimeter walls at each floor
level (see note GIA 4).

Including Excluding

2.1 Areas occupied by internal walls and partitions 2.18 Perimeter wall thicknesses and external
projections

2.2 Columns, piers, chimney breasts, stairwells,
lift-wells, other internal projections, vertical ducts,
and the like

2.19 External open-sided balconies, covered ways
and fire escapes

2.20 Canopies

2.3 Atria and entrance halls, with clear height above,
measured at base level only

2.21 Voids over or under structural, raked or
stepped floors

2.4 Internal open-sided balconies, walkways, and the
like

2.22 Greenhouses, garden stores, fuel stores, and the
like in residential property

2.5 Structural, raked or stepped floors are to be
treated as a level floor measured horizontally

2.6 Horizontal floors, with permanent access, below
structural, raked or stepped floors

2.7 Corridors of a permanent essential nature (e.g.
fire corridors, smoke lobbies)

2.8 Mezzanine floor areas with permanent access

2.9 Lift rooms, plant rooms, fuel stores, tank rooms
which are housed in a covered structure of a
permanent nature, whether or not above the
main roof level

2.10 Service accommodation such as toilets, toilet
lobbies, bathrooms, showers, changing rooms,
cleaners’ rooms, and the like

2.11 Projection rooms

2.12 Voids over stairwells and lift shafts on upper
floors

2.13 Loading bays

2.14 Areas with a headroom of less than 1.5m (see
APP 6)

2.15 Pavement vaults

2.16 Garages

2.17 Conservatories
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Applications
(when to use GIA)

Notes
(how to use GIA)

APP 4 Building cost estimation – GIA is a
recognised method of measurement for
calculating building costs

GIA 1 Diagrams – diagrams C and D illustrate how
to apply GIA

APP 5 Estate agency and valuation – GIA is a basis
of measurement for the marketing and
valuation of industrial buildings (including
ancillary offices), warehouses, department
stores, variety stores and food superstores.
For the avoidance of doubt the basis of
measurement should be stated

GIA 2 Separate buildings – GIA excludes the
thickness of perimeter walls, but includes the
thickness of all internal walls.Therefore, it is
necessary to identify what constitutes a
separate building

APP 6 Rating – GIA is the basis of measurement in
England and Wales for the rating of industrial
buildings, warehouses, retail warehouses,
department stores, variety stores, food
superstores and many specialist classes valued
by reference to building cost (areas with a
headroom of less than 1.5m being excluded
except under stairs)

GIA 3 Advice – apart from the applications shown,
GIA tends to have specialist valuation
applications only.Valuers and surveyors who
choose this definition for marketing purposes
must have regard to the provisions of the
Property Misdescriptions Act 1991 and Property
Misdescriptions (Specified Matters) Order 1992
(see Introduction on page 1)

APP 7 Property management – GIA is a basis of
measurement for the calculation of service
charges for apportionment of occupiers’
liabilities

GIA 4 Internal face – means the brick/block work
or plaster coat applied to the brick/block
work, not the surface of internal linings
installed by the occupier

APP 8 New homes valuation – a modified version of
GIA is an accepted basis of measurement for
the valuation and marketing of residential
dwellings, particularly in new developments
(see NSA on page 32)

GIA 5 Lift rooms, etc. – the items covered by 2.9
should be included if housed in a roofed
structure having the appearance of
permanence (e.g. made of brick or similar
building material)

GIA 6 Level changes – the presence of steps or a
change in floor levels is to be noted

GIA 7 Voids – attention is drawn to the exclusion
of voids over atria at upper levels (see 2.3)
and the inclusion of voids over stairs, etc.
(see 2.12). Where an atrium-like space is
formed to create an entrance feature and
this also accommodates a staircase, this does
not become a stairwell but remains an
atrium measurable at base level only

Supplementary definitions: Gross internal area
The following definitions have been adapted from the BCIS Standard Form of Cost Analysis, (4th
edition)

1 Areas of open ground floors and the like shall be excluded.
2 Walkways across an atrium at upper levels shall be included in the measurement of upper floors.
3 Areas in the roof space intended for use with permanent access shall be included in the gross internal area –

measured to the internal face of the enclosing wall, or, where the extremities of roof space are used, the roof space at
floor level.

4 Re-entrant balconies, i.e. open sided balconies within the predominant line of the eternal wall should be treated as
open sided balconies and excluded.

Appendix A: Core definition of gross internal area (GIA)
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Diagram C – Example of appropriate dimensions for
GIA defined industrial/warehouse unit

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Diagram D – Example of appropriate dimensions for
GIA defined industrial/warehouse unit

Appendix A: Core definition of gross internal area (GIA)
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Diagram M – Example of appropriate dimensions for
GIA floor area defined at each level – Leisure
facilities

[Note: Numbers in brackets are cross references to the Core definitions: gross
internal area.]

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Appendix B: Core definition of net
internal area (NIA)

The definitions and diagrams in this appendix are reproduced from the RICS Code of Measuring
Practice (6th edition).

Core definitions: net internal area

3.0 Net Internal Area (NIA)

Net Internal Area is the usable area within a building measured to the internal face of the perimeter walls at
each floor level. (See note NIA 3)

Including Excluding

3.1 Atria with clear height above, measured at
base level only (but see 3.11)

3.11 Those parts of entrance halls, atria, landings and
balconies used in common (see 3.1 and 3.2)

3.2 Entrance halls (but see 3.11) 3.12 Toilets, toilet lobbies, bathrooms, cleaners’ rooms,
and the like

3.3 Notional lift lobbies and notional fire
corridors

3.13 Lift rooms, plant rooms, tank rooms (other than
those of a trade process nature), fuel stores, and
the like

3.4 Kitchens 3.14 Stairwells, lift-wells and permanent lift lobbies

3.5 Built-in units, cupboards, and the like
occupying usable areas

3.15(a) Corridors and other circulation areas where
used in common with other occupiers

3.6 Ramps, sloping areas and steps within usable
areas

3.15(b) Permanent circulation areas, corridors and
thresholds/recesses associated with access, but
not those parts that are usable areas

3.7 Areas occupied by ventilation/heating grilles 3.16 Areas under the control of service or other
external authorities including meter cupboards
and statutory service supply points

3.8 Areas occupied by skirting and perimeter
trunking

3.17 Internal structural walls, walls enclosing excluded
areas, columns, piers, chimney breasts, other
projections, vertical ducts, walls separating
tenancies and the like

3.9 Areas occupied by non-structural walls
subdividing accommodation in sole occupancy

3.18(a) The space occupied by permanent and
continuous air-conditioning, heating or cooling
apparatus, and ducting in so far as the space it
occupies is rendered substantially unusable

3.10 Pavement vaults 3.18(b) The space occupied by permanent, intermittent
air-conditioning, heating or cooling apparatus
protruding 0.25m or more into the usable area

3.19 Areas with a headroom of less than 1.5m

3.20 Areas rendered substantially unusable by virtue
of having a dimension between opposite faces of
less than 0.25m. See diagram E

3.21 Vehicle parking areas (the number and type of
spaces noted)
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Applications
(when to use NIA)

Notes
(how to use NIA)

APP 9 Estate agency and valuation – NIA is the
basis of measurement for the valuation and
marketing of the following types of buildings:
– Shops and supermarkets;
– offices; and
– business use (except those in APP 5)

NIA 1 Usable area – an area is usable if it can be
used for any sensible purpose in connection
with the purposes for which the premises
are to be used

NIA 2 Diagrams – diagrams E, F, G, H, K, and L
illustrate how to apply NIA

APP 10 Rating – NIA is the principal basis of
measurement for rating of shops including
supermarkets, offices, business use (except
those in APP 6), and composite hereditaments

NIA 3 Internal face – means the brick/block work
or plaster coat applied to the brick/block
work, not the surface of internal linings
installed by the occupier

APP 11 Property management – NIA is a basis of
measurement for the calculation of service
charges for apportionment of occupiers’
liability

NIA 4 Full-height glazing – where there is
full-height glazing, measurements should be
taken to the glazing unless elements of the
window structure or design render the space
substantially unusable.

NIA 5 Advice – when dealing with rent reviews or
lease renewals, the exclusions are generally
intended to relate to the premises as
demised. Unless otherwise indicated by
statutory provision or the terms of the lease,
it will not normally be appropriate to
exclude demised usable space which has
been subsequently converted by a tenant to
any of the exclusions listed

NIA 6 Level changes – the presence of steps or a
change in floor levels is to be noted for
valuation and marketing purposes

NIA 7 Restricted headroom – when marketing on
an NIA basis it may be appropriate to
identify floor areas below full height but
above 1.5m

NIA 8 Perimeter trunking – when marketing on an
NIA basis reference to the inclusion of
perimeter trunking may be appropriate in
order not to mislead

NIA 9 Corridors – whether or not a wall defining
a corridor is structural or permanent (see
3.15 and 3.17), is a matter of fact. It depends
upon the circumstances of the particular
case. When marketing on an NIA basis
reference to the inclusion of corridors may
be appropriate

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Diagram E – Example of appropriate dimensions for
NIA floor area defined purpose designed offices

Appendix B: Core definition of net internal area (NIA)
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Diagram F – Example of appropriate dimensions for
NIA floor area defined offices converted from
dwelling house

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Diagram G – Example of appropriate dimensions for
NIA floor areas defined offices (open plan) multiple
occupation

Appendix B: Core definition of net internal area (NIA)
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Diagram H – Net Internal Area (NIA) – Examples of
appropriate points from which to measure in respect
of various types of heating installations

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Appendix C: Commonly used
functional units and functional units of
measurement

The list below indicates the main groups and most types of buildings likely to be found by function.
While comprehensive, it cannot be exhaustive as there may be buildings with unique functions as
well as those developed in the future with new functions.These examples simply provide a guide.

Function Functional unit of measurement

Administrative, commercial, protective

Administrative and office buildings per person or m2 of Net Internal Area (NIA)

Banks and building society branches per m2 of Net Internal Area (NIA)

Car parking per car parking space

Coach and bus stations per coach/bus spaces

Shops, supermarkets and hypermarkets per m2 of retail area (m2)

Department stores per m2 of retail area (m2)

Shopping centres per m2 of retail area (m2)

Retail warehouses per m2 of retail area (m2)

Fire stations per vehicle spaces

Ambulance stations per vehicle spaces

Law courts per courtrooms

Prisons per prisoner space

Industrial facilities

Livestock buildings – farms (pig pens, milking parlours and the
like)

per animal

Agricultural storage buildings per m2 of Net Internal Area (NIA)

Breweries and distilleries per m2 of Net Internal Area (NIA)

Factories per m2 of Net Internal Area (NIA)

Warehouses/stores/cold stores per m2 of Net Internal Area (NIA)

Residential facilities

Houses per house type (based on nr of bedrooms)

Bungalows per bedroom

Apartments/flats per apartment/flat type (nr of bedrooms)

Hotels/motels/guesthouses per bedroom

Dormitories/Staff/nursing residential accommodation per bedroom

Student accommodation per bedroom

Youth hostels per bedroom
per person

Religious

Churches, chapels, temples, mosques and the like per pew or per seat

Convents/monasteries per ascetic
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Function Functional unit of measurement

Education, scientific, information facilities

Schools per child or student place

Universities, colleges and the like per student place

Research facilities and laboratories per laboratory space

Record offices archives and patent offices per thousand volumes/records

Libraries per place and population served

Conference centres per place

Common amenities facilities

Kitchens per meals per day or per population served

Public conveniences, toilets, utility blocks per male and female toilet

Laundries per m2 of net laundry area

Boiler houses per kW

Health and welfare facilities

Hospitals per bed space

Nursing homes per bed space

Specialist care and treatments units per patient/bed space

Specialist care homes per patient/bed space

Doctors’ surgeries per doctor consulting room

Dentists’ surgeries per dentist workspace

Animal clinics and hospitals per practitioner suite

Animal rearing and living facilities per animal

Recreational facilities

Theatres/opera houses per seat

Cinemas per seat or per screen

Concert halls/function rooms/and the like per seat

Drama and music rehearsal studios per studio

Restaurants/cafes/refectories per seat

Community centres and the like per person

Squash courts, tennis courts and the like per court

Sports stadia per seat

Swimming pools/indoor sports centres per person or population served

Indoor motor sports centres per person or population served

Gymnasia and sports halls per person and halls

Golf/rifle ranges per range

Indoor Ice rinks per person

Military facilities

Accommodation blocks – messes, junior, officers, etc per person

Accommodation blocks – multi occupancy (armoury, air traffic
control tower, communications facility, guard room, fire and police
stations, telephone exchange)

per person

Catering facilities per meal or populated served

Hangars (fixed wing and helicopter etc) per aircraft space

Live stock building (stables, kennels etc) per animal

Mechanical transport facilities (garages, vehicle storage,
commercial garages)

per garage

Outside sports and recreational facilities per places

Single living accommodation (by ranks) per bed space

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Function Functional unit of measurement

Service families accommodation per bed space and type 1 to 5 type A to E

Stores (non specialised/specialised) per store

Stores (munitions/hazardous stores) per store

Training/education facilities (conference centre/lecture hall,
classroom, simulator)

per person

Workshops (general shop, processing non specialised,
specialised & hazardous)

per workshop

Appendix C: Commonly used functional units and functional units of measurement
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Appendix D: Special use definitions for
shops

The definitions and diagrams in this appendix are reproduced from the RICS Code of Measuring
Practice (6th edition).

Special use definitions: Shops

16.0 Retail Area (RA)

The retail area of the shop is the Net Internal Area (NIA)

Including Excluding

16.1 Storerooms and ancillary accommodation formed by
non-structural partitions, the existence of which
should be noted

16.3 Storerooms and ancillary accommodation
formed by structural partitions

16.2 Recessed and arcaded areas of shops created by the
location and design of the window display frontage

16.4 Display cabinets which should be identified
separately

17.0 Storage Area (StoA)

The NIA of a shop which does not form part of the RA (see 16.0) and which is usable exclusively for storage
purposes

18.0 Ancillary Areas (AA)

All NIA not included in RA and StoA but capable of beneficial use

19.0 Gross Frontage (GF)

The overall external measurement in a straight line across the front of the building, from the outside of
external walls, or the centre line of party walls

20.0 Net Frontage (NF)

The overall external frontage on the shop line measured between the internal face of the external walls, or
the internal face of support columns

Including Excluding

20.1 The display window frame and shop entrance 20.2 Recesses, doorways or access to other
accommodation

21.0 Shop Width (SW)

Internal width between inside faces of external walls at front of shop or other point of reference

22.0 Shop Depth (SD)

Measurement from the notional display window to the rear of the retail area

Including

22.1 The thickness of the display window (or any support structure)

23.0 Built Depth (BD)

Maximum external measurement from front to rear walls of a building at ground level
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Applications
(when to use)

Notes
(how to use)

APP 19 Estate agency and valuation – RA is the basis
of measurement for the valuation and
marketing of shops and supermarkets

RA 1 Diagrams – diagrams E to H, K and L
illustrate how to apply NIA; diagrams K and
L are specific to shops

RA 2 Zoning – the use of zones when assessing
the values of shops is a valuation, not a
measurement, technique. Consequently it is
not part of this Code. Market custom shall
prevail

RA 3 Display window – location for the purpose
of assessing GEA, GIA or NIA, in the case of
shop property where the display window
forms the non-structural ‘fourth wall’, its
location should be assumed to be at the
forward-most point at which a shop display
window could be installed

AA 1 Ancillary areas – include staff rooms,
kitchens, training rooms, offices, and the like

GF 1 Return gross frontage – to be measured in
the same way as Gross Frontage

NF 1 Return net frontage – to be measured in
the same way as Net Frontage

NF 2 Display windows – the existence and nature
of display windows and integral shop fronts
are to be noted

SW 1 Shop width – if the shop width is not
reasonably constant throughout the whole
sales area, then this should be stated and
additional measurements may need to be
provided

ShD1 Notional display window – the notional
display window is to be assumed placed at
the forward-most point at which a shop (see
RA 3) display window could be installed

ShD2 Shop depth – if the depth is not reasonably
constant throughout the whole sales area,
then this should be stated and additional
measurements may need to be provided

ShD3 Building line – the position of the building
line is to be noted

Appendix D: Special use definitions for shops
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Diagram K – An example of NIA in practice in a
retail context

NRM 3: Order of cost estimating and cost planning for building maintenance works
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Diagram L – An example of NIA in practice in a
retail context

Appendix D: Special use definitions for shops

EFFECTIVE FROM 1 JANUARY 2015 RICS NEW RULES OF MEASUREMENT | 463



Appendix E: Logic and levels for
elemental cost planning of the
construct (C), renewal (R) and
maintain (M) works

The table below aligns the logic and arrangement as published in Appendix E of NRM 1: order of cost
estimating and cost planning for capital building works – and then links the construction (C) and
renewal (R) works (level 1, 2 and 3 codes) to the relevant maintain components or systems and
sub-components (level 4 and 5 codes).

Column 1 – the level 1 classification code for group elements

Column 2 – the level 1 group element heading, with a list of group elements

Column 3 – the level 2 classification code for elements

Column 4 – the level 2 element heading, with a list of elements

Column 5 – the level 3 classification code for sub-elements or systems

Column 6 – the level 3 sub element or system heading, with a list of sub elements and systems for
construction (C) and renewal (R)

Column 7 – the level 4 maintain components or systems, with a list maintain descriptors (as aligned
to the inclusions list in NRM 1 and NRM 3 part 6 tables)

Column 8 – the level 5 maintain sub-components heading, with a list of maintain descriptors for
applicable sub-components or systems (as aligned to the inclusions list in NRM 1 and NRM3 part
6 tables)

Note: In column 4 (#) denotes the maintain works includes for planned inspections of the
substructure, superstructure and internal finishes and fittings, furnishings and equipment elements.

The detailed listing of all maintenance descriptors for renewal and maintain works and their
associated rules of measurement for elemental cost planning. is defined in the tabulated tables in
part 6 of these rules.
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Appendix F: Maintenance cost
categories and definitions

Table 2 below provides the maintenance cost categories and definitions, which has been
reproduced with the permission of the British Standards Institute (source BS 8544 guide for LCC
of maintenance during the in use phase)

Note 1: Definitions of cost categories – Operation and occupancy costs (O) and end of life and
environmental costs (E) are not covered in the NRM 3 rules.

Table 2: Maintenance cost categories and definitions

Cost Category Maintenance cost category definitions

Asset information cost Information required to manage and optimize the annualized maintenance regimes
(maintain) and predict the timing of the life-cycle major repairs and replacement
(renewal) programme of works

Asset maintenance registers A), B, C) A record or inventory of all building and engineering services maintainable assets
applicable for the annualised maintenance and service life planning of major life-cycle
renewal works, agreed in the Brief stage.
Costs to include:
+ asset maintenance registers (i.e. initial production and subsequent updates);
+ identification of applicable level of assets required for the LCC of maintain and/or

renewal plans with or without tagging;
+ verification for completeness and capturing specific assets details (e.g. make, model,

capacity, rating and other asset details as required with or without tagging);
+ asset tagging and bar coding identification if required – (optional);
+ relevant maintenance information available for the LCC maintenance and renewal

programming (refer to Appendix I);
+ relevant as built/computer-aided design (CAD) drawings/room data sheets and

object BIM related information.

Condition surveys, reports and the
percentage asset remaining life
expectancy (PARL) asset assessment
data D)

Assessment of the applicable building or constructed asset’s current age, condition
grading and percentage of remaining asset life (compared against accepted reference
service life planning and factoring methods), agreed in the Brief stage
Included costs for initial, periodic and specialist asset surveys should include:
+ stock condition surveys;
+ percentage asset remaining life (PARL) assessments;
+ inspection/monitoring regimes – e.g. site tours, thermal imaging and vibration

analysis, etc.;
+ specialist surveys, e.g. historic listed building;
+ other costs, as applicable.
Excluded costs for initial, periodic and specialist asset surveys:
+ inspections carried out as part of the maintenance contract work (included in the

maintain regime);
+ general inspections and audits commissioned separately by or on behalf of the

client (these costs are to be included in the employer’s definable maintenance
management activities).
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Cost Category Maintenance cost category definitions

Other forms of assessment
(Optional)E)

Assessment of wider asset investment planning based on functional and performance
considerations and other predetermined requirements (if required as part of the LCC
plan) – as agreed in the Brief stage.
Included costs for other forms of asset assessment may be:
+ capacity forecasts/resilience assessments;
+ energy efficiency reviews (EPC);
+ space utilization; functional suitability (optional);
+ Disability Discrimination Act (DDA), Equality Act 2010, e.g. considerations and

other regulatory risk surveys;
+ wider sustainability implications (to be defined);
+ other forms of assessment as applicable (if agreed in scope).
Note For example, carbon reduction commitments resulting in energy efficiency
improvement work.

NOTES A Applies to asset registers in any form (hardcopy, electronic, building information
model, etc.)
B refer to information and data sources in BS8544, clause 9 for more detail guidance
on costing for gathering relevant asset information and establishing robust asset
maintenance registers for LCC of maintenance exercises.
C Stock surveys include for obtaining relevant information from as built /O&M data
files and site log books, plus capturing local knowledge to inform findings.
D Refer to the information assumptions and data sources in BS8544, Clause 9 for
detailed guidance on remaining service life data sources.
E See NRM clause 4.6. in Part 4 for guidance on costing other forms of assessment.

Maintain cost Planned, reactive, and proactive maintenance costs (including on costs and employer costs)

Planned maintenance (including PPM
regime )
Including minor repairs and asset
sub-component replacement costs
(up to sub-limit of liability)

Scheduled replacement of parts and scheduled servicing, maintenance and repairs to
components and associated making good and minor redecorations including PPM
and/or reliability-centred maintenance, proactive maintenance.
Included costs:
+ labour (annual man hours for scheduled or PPM programmed work);
+ subcontracted and specialist scheduled or PPM works;
+ consumables, plant and equipment, sundries;
+ premium costs for out of normal hours of working.
+ Plus on-cost items, if it is a PPM-only contract. F)
+ Costs include both work with a frequency of less than a year and a cycle of more

than a year, expressed as an annual equivalent cost.
Excluded costs – major repair, refurbishing replacement costs (i.e. included in life-cycle
renewal costs).
NOTE: See life-cycle renewal costs for guidance on definitions of “major” and
“minor” replacement.

Reactive, responsive and corrective
maintenance
Including unscheduled component
replacement, repairs costs (up to sub
limit of costs or liability)

Allowance for unforeseen or unplanned maintenance arising from early failure,
inappropriate use, etc. and associated making good and minor redecorations.
Included costs:
+ labour (man hours for reactive first line work);
+ subcontracted and specialist reactive cover;
+ consumables, plant and equipment, sundries;
+ premium costs for out of normal hours of working
Plus on-cost items, if it is a reactive cover only. F)

Proactive maintenance provision
Including planned inspections and
monitoring and site management
procedures

Allowance for proactive maintenance provision. G)

Included costs:
+ planned inspections of buildings (PIB);
+ tours of plant rooms and critical systems;
+ targeted monitoring, e.g. energy focused (BMS controls);
+ employer definable maintenance related maintenance management activities;
+ others (as defined in scope).
Plus on-cost items, if the proactive cover is costed separately.
Also, the cost of works resulting from inspections should be included in reactive
maintenance.
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Cost Category Maintenance cost category definitions

Maintenance contractors on costs and
risk allowance, consultant fees and
inflation, taxation etc G)

Included costs (for planned, reactive and proactive):
+ maintenance contractor’s management prelims notes and administration;
+ maintenance contractor’s overhead and profit;
+ contractor’s consultants’ fees and specialist works costs;
+ risk – (including commercial / other considerations). H)

+ inflation/deflation to bring current cost estimate to the start date of the costing
exercise (year zero), inflation during the period of the costing exercise should be
covered by discounting using stated method of economic evaluation.

+ taxation and incentives – if required to be in scopes (e.g.VAT normally excluded
for costing).

NOTES F) On-costs to be costed separately, depending on the type of contract for
maintenance (e.g. PPM, reactive only and/or combined or fully comprehensive cover
contract).
G) Proactive maintenance activity to include for early interventions to failing assets.
H) Risks to include costs for relevant commercial or other considerations.

Renewal cost Planned major repairs, refurbishing, replacements, redecorations – plus specific
improvements and upgrade works (if required for certain LCC outcomes – e.g. improve
energy efficiency)

Major repairs J) and replacements Scheduled major repairs, refurbishing and replacement of major system elements and
components (within set limits of liability) and associated making good and minor
redecorations. Specific asset improvements and upgrades were applicable to achieve
certain LCC outcomes, or as a result of obsolescence/technology etc.
Costs to include:
+ repair and replacement of major building assets and plant and equipment items B)

+ access and location adjustment factors;
+ travel, transport and subsistence costs;
+ facilitating works
+ pre-inspection costs;
+ landfill tax and income/disposal costs;
+ maintenance contractor’s management of the works and specialist’s on-costs
+ maintenance contractors on-costs;
+ costs and income from disposal of replaced components and parts, where

applicable;
+ any life-cycle fund management and the employed direct labour where those costs

are considered to be direct overheads to the works.
On-cost items, temporary works, access costs, out of hours premium, design and
commissioning costs, in connection with replacement should also be included if
applicable

Refurbish and adaptation
Note – normally dealt with as
construction project works

Scheduled refurbishment, improvement, adaptation and upgrades during the in-use period
of analysis.
If in scope, this includes:
+ improvement works to buildings or parts thereof;
+ refurbishment of whole installations including associated works;
+ upgrade works (e.g. carbon reduction/Part L);
+ renewables (e.g. CHP, solar panelling);
+ alterations and churn costs.
This excludes refurbishment and major adaptation carried out as part of initial
construction or fit out works, or a subsequent refurbishment project (i.e. dealt with as
part of construction works).

Redecorations Scheduled redecoration works to existing buildings. K)

This excludes decorations carried out in connection with maintenance or replacement
work.
Plus on-cost items, if separate contracts.
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Cost Category Maintenance cost category definitions

Maintenance contractor’s on-costs and
risk allowance, fees, taxation, inflation
allowances L)

Costs to include (for ‘renewal’ maintenance works):
+ maintenance contractor’s preliminaries and administration;
+ maintenance contractor’s overhead and profit;
+ consultants fees and specialist works costs;
+ employer definable maintenance related works (if in scope)
+ risk (including commercial/other considerations); M)

+ inflation;
+ taxes (e.g.VAT normally excluded for costing).

NOTES I) Costs should be presented in an elemental and sub-elemental cost structure
categories for buildings and external works, as NRM appendix I and J.
J) The split between ‘major’ replacement costs and ‘minor’ repairs and replacement will
depend on the funding arrangements and contractual interface arrangements, and
should be defined for each LCC exercise. For example, if the life-cycle major
replacement fund is set up, it may be defined by the life of the components or the
cost of the replacement. It is recommended that the detailed split by assets or sub
asset is made transparent and recorded at the outset of LCC exercise, including
references to any specific interface or contractual agreement, where applicable.
K) Redecoration costs can be calculated within their associated elemental costings but
should be shown separately.
L) On-costs to be costed separately, depending on the type of contract for
maintenance (e.g. PPM, reactive only and/or combined or fully comprehensive cover
contract).
M) Risks to include costs for relevant commercial or other considerations

Other employer defined costs Other employer client-definable costs required to be included by the client, as agreed
in scope

Employer Costs Employer definable costs in managing the work and any other project costs required
to be included by the employer or project sponsor, as agreed in scope.

Employer’s definable management and
administrative costs

All employer client cost involved in managing and administration of the maintenance
of the building or its parts.
Included costs:
supervisory staff (e.g. building maintenance supervisors; maintenance managers);
professional staff or consultants (e.g. architects, engineers, surveyors);
clerical and administration staff;
any relevant general and regulatory inspections and surveys commissioned by or on
behalf of the client;
staff engaged to maintain the building (e.g. care-takers and other responsible persons);
staff costs should include wages, expenses, overtime, insurances, administrative
support, overheads, accommodation, supply of uniforms, travel costs, pensions.
Excluded costs:
1) contractor’s management of the works and of any life-cycle fund covered by the
contractor on costs (included in annualized maintenance, grounds maintenance, or
periodic life-cycle renewal works);
2) inspections carried out in connection with pricing the items of maintenance works
(included in annualized maintenance, grounds maintenance, periodic renewal works);
3) dilapidation surveys or remaining life surveys carried out in connection with
disposal of the facility (included in client definable maintenance costs outside of
normal maintenance work);
NOTE – Condition surveys and other forms of assessment data (see clause 4.7 in
Part 4, on asset registers and assessment data)
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Cost Category Maintenance cost category definitions

Other employer definable costs,
included in the study

Other employer definable cost and benefits required to be included in the
maintenance life-cycle cost plan.
Included costs – for example:
+ mothball maintenance;
+ operation costs (as defined in BS8544 table 2);
+ occupancy costs (as defined in BS8544 table 2);
+ end of life liabilities, recycling, salvage, etc;
+ hand-back contractual obligations;
+ capital allowances;
+ asset depreciation/write down;
+ other elements (to be defined).
This is not an exhaustive list, simply a guide.

NOTES If user-defined maintenance costs are included in the study then it is important that
these items are costed separately, in order to facilitate comparative benchmarking of
the maintenance cost categories.

Note :

BS 8544 table 2 defines the wider life cycle costs as follows:

Operation costs may include the following:

+ Cleaning and janitorial services

+ Utilities (energy, carbon emission)

+ Security (managed and patrols)

+ Staff engaged in supporting the occupiers

+ Waste management and disposal

+ Property management of operation and occupancy

+ Insurances

Occupancy costs may include the following:

+ ICT and IT systems

+ Helpdesk when part of customer services function

+ Catering and hospitality services

+ Other employer definable items (stationery, reprographics etc)

End of life costs may include the following:

+ Disposal/dilapidations inspections

+ Reinstatement to meet the landlords/contractual requirements

+ Demolitions

+ Salvage and recycling

+ Other employer definable items
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Appendix G: Methods of economic
evaluation and discounting equations
(time value of money)
1 Methods of economic evaluation

A number of widely used economic evaluation techniques are available for the assessment of
alternative investment options. Using two or more of the techniques together provides a broader
picture of value implications.

(a) Annual Cost and Annual Equivalent Value (AC or AEV)

The AC or AEV is a uniform annual amount that, when totalled over the period of analysis, equals
the total net cost of the project taking into account the time value of money over the period. It is
used to compare investment options where the natural replacement cycle cannot easily be directly
related to the period of analysis.The lowest AEV indicates the lowest cost option.

(b) Net Present Value (NPV), Net Present Cost (NPC)

The NPV is the sum of the discounted future cash flows, both cost and benefits/revenues.Where
only costs are included this may be termed Net Present Cost (NPC)

NPV is a standard measure in LCC analyses, used to determine and compare the cost effectiveness
of proposed solutions. It can be applied across the full range of construction investments, covering
whole investment programmes, assets, systems, components and operating and maintenance
models.The costs and revenues/benefits to be included in each analysis are defined according to its
objectives. For example, revenues from recycling of materials or from surplus energy generation
are typically included in LCC analysis of alternative sustainability options.

(c) Payback (PB)

The PB period is the measure of how long it takes to recover initial investment costs and is a useful
basis for evaluating alternative investment options. It may be calculated using either real (non-
discounted) values for future costs, that is ‘Simple PB’, or present (discounted) values, that is
‘Discounted PB’). PB in general ignores all costs and savings after the payback point has been
reached and it is possible that an investment with a short PB is a poorer option than one with a
longer payback over the entire period of analysis.

PB is a useful technique for assessing whether additional investment in, for example, lower energy
plant, is worthwhile. It enables users to weigh the additional capital costs against the time it takes
for these costs to be recouped through savings or income during the operational period.This may
be a useful means of judging whether an investment represents good value for money, although the
subjective nature of the value for money assessment may make it in appropriate for some public
sector investment decisions.

(d) Net Savings (NS), Net Benefits (NB)

NS/NB is the present value of savings/benefits in the operation ‘in use’ phase less the present value
of the additional investment costs to achieve them. It provides a measure of cost effectiveness and
of the benefits to be achieved from investment options. NS/NB greater than 0 (zero) indicates
positive cost effectiveness.

(e) Savings to Investment Ratio (SIR)

The SIR is a measure of the cost effectiveness of a proposed investment (an SIR greater than 1 is
positive) and can be used to prioritise and select investment options.

(f) Adjusted Internal Rate of Return (AIRR)

The AIRR is a measure of the annual yield from a project over the period of analysis taking into
account reinvestments of interim receipts, indicating projects with greater net savings. An AIRR
greater than the minimum acceptable rate of return (i.e. the discount rate) is positive.
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2 Discounting equations
1 Present Value of £X received in time (t) at discount rate (r%)

PV of £x = £x (1+r) t

2 Present Value factor (PVF) or discount factor (DF);

PVF (or DF) = 1/ (1+r) t

3 Present Value of an annuity (PVA) of £1 for N years at discount rate (r)

PVA = ( 1 + r ) N – 1
–––––––––––––

(1 + r ) N x r

4 Annual equivalent (AE) of present value (PV) over N years at discount rate (r%) =

AE = PV
––––––
PVA

Note: More detailed guidance on the use of discounting equations available from various reference
sources included in the Bibliography.

3 Discounting (Time value of money)

3.1 The purpose of discounting

Discounting is a widely used technique for comparing costs and revenues occurring at difference
points in time on a common basis, normally the present time. It is based on the principle that a sum
of money to hand at the present time has a higher value than the same sum at hand at a future
date, because of the earning power of the sum in the interim.

Discounting to present value makes an adjustment to the future costs of an asset that takes
account of inflation and the real earning power of money, allowing them to be compared and
evaluated on the same basis as costs incurred at the present.

The need to discount depends on the use of which the cost analysis will be put. It is necessary only
where a series of costs over time has to be put into a common basis for the purpose of a decision,
not where the objective is simply to project annual costs on a year by year basis.Therefore when
carrying out an evaluation of the two or more options with different cost profiles over time it is
likely that discounting will need to be applied, whereas it may not be necessary if the aim is simply
to prepare a cost profile for one option alone.

3.2 The effect of discount rates

A decision not to discount, that is, to apply a zero rate, implies that the timing of a cost (e.g. for
repair and renewal) is immaterial and disregards the earning power of money. However, use of a
zero rate presents the best case for spending a greater sum up front (i.e. capital costs) in order to
generate greater savings through the analysis period (e.g. operating, maintenance and energy costs).

Conversely, a high discount rate will present options with low up front costs as appearing more
desirable and it can be argued that this has the effect of sacrificing the interests of future
generation to those of the present decision makers. However, future uncertainties and external
influences unrelated to the asset (e.g. budgetary constraints or changed economic climate etc) may
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have an impact on the timing or extent of future costs. It can therefore be agreed that this
represents an argument for affording future costs less weight in decision making and hence for
discounting.

3.3 Selecting the discount rate

In the public sector, national ministries of finance generally specify the discount rates to be used in
the economic analysis of publicly funded projects. These typically fall into the range of 3–5%. The
rate may also be assessed on a case by case basis by reference to:

+ The opportunity cost of capital

+ The societal rate of time preference

+ The cost of borrowing funds.

The ‘opportunity cost of capital’ is the cost of foregoing an alternative investment.This approach
assumes that finance for public sector projects is withdrawn from private savings and which would
otherwise have gone into private investment. Hence the discount rate is equated to the pre tax
rate of return available to private capital.

The ‘societal rate of time preference’ is the interest rate that reflects a government’s judgement
about the relative value which society as a whole assigns (or which the government feels it ought
to assign) to present versus future consumption.The societal time preference rate is not observed
in the market and bears no relation to the rates of return in the private sector, interest rates, or
any other measurable market phenomena.

The rationale of the ‘Cost of borrowing funds’ approach is that the interest rate should match the
rate paid by government for borrowed money.

3.3.1 The discount rate:

The life cycle costing technique is concerned with the assessment of the time stream of costs and
revenues that will flow throughout the life of a building or constructed facility option.

As ‘money today’ has a different value from ‘money tomorrow’ or ‘money in 15 years time’, a
technique has to be adopted that will express future costs and revenues in present values. The
process of converting ‘future money’ to ‘present money’ is called discounting.

Discounting involves establishing the discount rate to be used. In making the decision on a discount
rate for a building project, some judgement will need to be made about the degree of risk return
(interest) and the likely levels of future interest.

Interest rates are particular to the employer and the degree of risk. It is essential, therefore, to
involve the employer (and his accountant if appropriate) in the process and reach agreement on
the discount rate to be used.

There are diversities of views about future levels of inflation and interest rates. Some forecasters
might take the view there are different categories of inflation which should be taken into account
in setting discount rates. These involve establishing the discount rate to be used. In making the
decision on a discount rate for a building project, some judgment will need to be made about the
degree of risk return (interest) and the likely levels of future interest. These diversities of views
‘before the fact’ make it difficult to recommend any firm guidelines for quantity surveyors/cost
managers to adopt for selecting discount rates.

Selection of a suitable discount rate is crucial, as it can overwhelm all other discussions.

The two main approaches to discounting are:

(a) use a rate which ‘implies’ inflation of future costs and values (in this case future costs and
values will be costed at today’s prices).

(b) use a rate which requires an ‘explicit treatment’ of inflation in relation to future costs and
values (in this case future costs and values will be costed at today’s prices and adjusted by a
factor to reflect future inflation).

It is suggested that it is easier to deal with the former approach where future costs and values are
assessed at current prices (i.e. present value).
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It should be noted that some employers, particularly central government, will require the quantity
surveyor/cost manager to use a prescribed employer discount rate – based on their internal
procedures and policies.

3.3.2 The cost and frequency of future payments:

Costs are generally dealt with using current prices (using the discount rate to allow for inflation),
with assumptions made regarding when payments will occur in the future. Again, due to the very
early stage of design development, the quantity surveyor/cost manager will need to estimate costs
based on assumptions about future events. Such assumptions must be clearly stated. Indeed, any
additional advantage of life cycle costing for maintenance and replacement works is that they
require design, maintenance and replacement assumptions to be stated explicitly rather than
implied.

Although current costs can be used, it is important that future cost assessment of maintenance and
replacement works reflect any expected divergence of a specific cost from the level of inflation
allowed in the discount rate. For example, it would be unwise to assume that market conditions
will remain unchanged for any extended period when tender levels for maintenance and
replacement works are very depressed. Consequently, some allowance should be made to adjust
current prices and rates for maintenance and replacement works to more normal market
conditions when estimating the cost of future maintenance and replacement works.

Sources of data – to be defined (refer to reference material in the bibliography).

3.4 Taking account of how inflation is affected by the type of procurement

This adjustment will be different for different types of procurement as broadly defined below:

(a) Fixed price contract.The client will pay for work at the prices in the tender documents.
Therefore an estimate of the maintenance contractor’s allowance for inflation during the
period of contract is required.This can be calculated by applying inflation on an annual basis
to estimates but should be totalled for the contract period and spread equally to the years.

(b) Fluctuating contracts with annual index linking. An estimate of annual inflation will
need to be applied.

(c) Cost reimbursement contracts or where direct labour costing is being used. An
estimate of the annual inflation will need to be applied.

3.5 The building life

For the purpose of order of cost estimates, the building life of the whole building is considered.This
is because, at this very early stage of design development, extremely limited or no information will
be known about the components and sub-components that will form the building structure, fabric,
finishes and services. As the design is developed, more design information will become available
(together with details of products, plant and equipment to be incorporated) on which more
detailed life assumptions can be made.This will help inform the cost planning process (Note: see
clause 3.8: Measurement rules for elemental method of cost planning).

Typically the relevant building life will be the period over which the employer, for whom the
estimate is being prepared, will be expected to hold an interest in the building or facility, and would
take into account the residual value.

At the end of the life of a building or facility there will be one of two situations. Either the building
or facility will have reached the end of its life, with no alternative use, or the building or facility will
have reached the end of the life for its planned purpose, but does have an alternative use. In either
situation the residual value of the building or facility (and/or the land) may be significant and will
need to be carefully assessed as it might well have a substantial effect on life cycle costing
calculations. Residual values will be of particular significance if the time horizon used for the life
cycle costing calculations is relatively short. Consequently, residual values can be a very significant
factor in determining the optimum life cycle cost options

In considering residual values, an allowance is to be made for the cost of disposing of plant and
equipment and for the demolition of the building or facility, if appropriate. In assessing demolition
costs, allowance should be made for the value of any re-usable materials.
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Building or facility life will also be influenced by obsolescence, the causes of which are as
summarised in Table 2.1:

Table 2.1: Categories, definitions, basis of assessment and examples of obsolescence

Type of obsolescence Definition of types of
obsolescence

Basis for assessment of
building life

Examples of factors
leading to obsolescence

Physical Life of the building to
when physical collapse
is possible.

How long will the
building meet human
desires (with the
exclusion of economic
considerations)?

Deterioration of external
brick walls affecting their
structural stability.
Deterioration of structural
steel frame affecting
structural stability of the
building.

Economic Life of the building to
when occupation is not
considered to be the
least cost alternative of
meeting a particular
objective.

How long will the
building be economic
for the employer to
own or operate?

The value of land on
which the building stands is
more than the capitalised
full rental value that could
be derived from letting the
building.
The asset would achieve a
better rate of return in the
possession of another, or in
the redevelopment or
refurbishment scheme.

Functional Life of the building to
when the building
ceases to function for
the same purpose as
that for which it was
built.

How long will the
building be used for the
purpose for which it
was built?

Churches converted to
restaurants, retail units and
residential dwellings.
Cinemas converted into
bingo halls.
Railway stations converted
into residential dwellings.
Bus depots converted into
industrial, retail and
residential dwellings.

Technological Life of the building until
the building is no
longer technologically
superior to alternatives.

How long will the
building be
technologically superior
to alternatives?

Prestige offices unable to
accommodate introduction
of high level of computing
facilities.
Storage warehouse unable
to accommodate
introduction of robotics for
goods handling.

Social and legal The life of a building
until the time when
human desire or legal
requirement dictates
replacement for
reasons other than
economic
considerations.

How long will the
building meet human
desires (with the
exclusion of economic
considerations)?

Timber football stand
replaced (following
Bradford City Football
Club fire disaster).
Multi-storey flats in inner
city demolished (following
social and community
problems).
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Every building and facility has a predicted length of life at the end of which a physical collapse is
possible. However most buildings and facilities never reach that point and are demolished or
replaced beforehand, generally due to economic obsolescence.

Buildings usually end their ‘life’ before the end of their physical life.The most common reasons for
buildings becoming obsolete are normally economic and functional considerations. Buildings and
facilities designed for a specialised use, with little or no flexibility for changing their use, are
therefore likely to have shorter lives than buildings and facilities offering flexibility for change of
function of the building or facility.

Notwithstanding the difficulty of the task, the quantity surveyor/cost manager, in consultation with
the employer, will have to make an informed assessment of the building life to be used in the life
cycle costing of capital building works and maintenance and replacement works. In making that
assessment the quantity surveyor/cost manager will need to take account of a number of factors
which might influence the final assessment in any particular case.

It should be noted that some employers, particularly central government, will require the quantity
surveyor/cost manager to base the life cycle calculation on an ‘arbitrary life’ (e.g. 25, 30 or 50 years
or longer, as agreed in the brief) – based on their internal procedures and policies.
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Appendix H: Information
requirements for formal cost plans, for
the construction and maintenance
works procurement and during the
building’s life cycle

This appendix comprises a list of the key information required to enable the preparation of formal
cost plans for annualised maintenance (maintain M) and the life cycle renewal (R) works – during the
construction procurement stages (Formal Cost Plans 1 to 3 ) and also during the post construction
stages of a building’s life cycle (Formal Cost Plans 4).

Note: NRM 1 Appendix F comprises a list of the key information required to enable the
preparation of the formal cost plan for construction works.Where the ‘available information’ used
for construction formal cost plans is relevant or could be useful in the preparation of the ‘maintain
and renewal’ cost plans, it has been reproduced in this document.Available information should be
utilised as reference information, but it’s not always essential for cost planning maintenance work.

For a new building or refurbished building the formal cost plans 1 to 3 will be based on technical
design, specifications and detailed production information produced for construction, – plus specific
additional information applicable to maintenance and renewal works cost planning. Formal cost
plan 4 is based on actual built asset information derived from as built information, and/or from
asset registers and condition status and remaining life assessments, along with analysis of historical
maintenance expenditure and trends.The technical task specifications for planned maintenance can
be obtained from B&ES (SFG20 schedules) and other industry sources (inc in bibliography) and
manufacturers.

It is important to appropriately use specific building maintenance information available from
industry data sources, such as BCIS, BRE, BSRIA, CIBSE (Guide M indicative economic life tables) –
as well as from maintenance providers and industry trade associations – i.e. Building & Engineering
Services Association provides SFG20 task schedules, the industry recognised maintenance
specifications for planned preventative maintenance along with skilling and task times.

The methods used for formal cost planning the ‘maintain and renewal’ works, during the
construction procurement (e.g. floor area method, functional unit method, or elemental method)
will be based on using unit cost rates derived from previous project benchmarks, published unit
costs and/or cost analysis of building maintenance tender prices.This will be a factor in determining
the relevant level of information requirements needed for undertaken formal cost plans 1 to 3.

Formal Cost Plan 1

The formal cost plan 1 for a new built asset or facility is prepared at a point where the scope of
work is fully defined and key criteria are specified, but no detailed design development or
maintenance planning will have commenced. Note formal cost plan 1 will provide the frame of
reference for formal cost plan 2 to develop the cost plans in more detail.

To enable preparation of Formal Cost Plan 1 (at RIBA Work Stage C; Concept or OGC Gateway
3A; Design Brief and Concept Approval), key information will be required as follows:

(a) From the employer:

(i) Confirmation of the cost limit (i.e. the authorised budget for ‘maintain and renewals’ work).

(ii) Details of any exclusions from the scope – relevant to the ‘maintain and renewal’ costs.
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(iii) Details of any non-building related maintenance (e.g. salvage; loose FFE) and / or non
maintenance (i.e. operation or occupancy) costs to be included in the formal cost plans

(iv) Confirmation of the specific purpose of the study – e.g. for a project options appraisal study

(v) Confirmation of the project/design brief (from a service life planning perspective), including
a statement of design quality, the service life performance and ‘fit-out’ work requirements

(vi) Confirmation of the programme as it relates to completion dates and required occupation
dates and warranty periods

(vii) Confirmation of construction project requirements in respect of:

+ maintenance responsibilities incorporated in the initial construction contract

+ procurement strategy – (e.g. work packages and phasing of the construction works)

+ contract strategy – (e.g. warranties; setting the cost thresholds for renewals works)

+ BIM costs for maintain and renewals – for specific asset classes, elements or objects

+ access, security arrangements, temporary moves and the like

+ treatment of project consultancy and specialist fees (e.g. condition surveys)

+ insurances

+ treatment of employer’s risk

+ treatment of Value Added Tax and

+ other considerations ( e.g. dealing with capital allowances and grants)

(viii) Post construction requirements which are applicable to the ‘maintain and renewal’ costs.

(ix) Copy of the construction Formal Cost Plan 1 (if not carried out as integral part of the
study).

(x) Confirmation of the project specific ‘maintain and renewal’ requirements, in respect of:

+ maintenance and life cycle renewal strategies and related asset management plans

+ boundaries and lines of responsibilities of construct, maintain and renewal works

+ treatment of end of life or period of interest – e.g. hand back obligations and liabilities.

+ treatment of maintenance and renewal related specialist costs / consultant’s fees

+ approach to dealing with other employer definable maintenance costs – e.g. inspections

+ treatment of employer’s and maintenance contractors’ risk, allocation / mitigation plans

+ obligations for contractual unscheduled maintenance – e.g. comprehensive provisions

+ treatment of inflation and basis of pricing used for the building maintenance cost plans

+ treatment of Value Added Tax (VAT) and

+ other considerations, such as dealing with capital allowances and taxation incentives

+ treatment of wider life cycle costing elements (as agreed to be included in scope)

(xi) Confirmation of the employer’s brief, – including a statement of the salient information
regarding the functional usage, hours of intended occupation, space utilisation (office, stores)
and performance requirements (e.g. carbon reduction commitments), as applicable to the
building maintenance and life cycle renewal works

(xii) Confirmation of the period of analysis for the maintenance works and life cycle renewal
forecasting, – including agreeing the base dates and critical events (i.e. required post
occupation dates and schedule frequency for life cycle costing over an agreed period)

(xiii) Confirmation of the specific study rules of measurement and the level of cost planning and
the method of economic evaluation to be applied (e.g. NPV analysis) , including:

+ base date(s) for costs, for the maintain works and renewal works

+ unit of time, i.e. the increments to which the calculations refer, e.g. yearly or cycles
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+ levels at which the costs are to be analysed, reported and the required format (whole
building, functional unit, element unit or at detailed sub element or component level)

+ method of costing the maintain and renewal works (e.g. unit cost method, floor area
method, or functional unit method, annualised equivalent value for renewal works)

+ source of the cost data/benchmarks available and record the cost assumptions used

+ factoring methods used to prioritise and optimise the maintain and renewal cost plans

+ method of economic evaluation to be used (e.g. net present value, payback etc)

+ discount rates to be applied, including which costs are to be discounted

(xiv) Confirmation of the required reporting output(s) and how to express and present them and
interest or discount rates to be applied, where appropriate

(xv) Confirmation of the extent of risks/mitigation treatment and cost sensitivity analysis to be
used

(xvi) Confirmation on whether there is current building maintenance and/or life cycle renewal
cost model, or a base case cost model, that is to be used as a comparator

(xvii) Obtaining of formal agreement to the employer’s brief before proceeding with the formal
cost plans.

(b) From the architect: (Available information from the preparation of the construction formal
cost plan FCP 1)

(i) Concept design drawings to a suitable scale, comprising:

+ general arrangement plans (for all floors, including basement levels, and roofs);

+ general elevations (with materials clearly annotated);

+ general sections;

+ external landscaping – general arrangement plan(s);

+ plans of key building functions;

+ detailed elevations showing construction of external walls, roofs, ground floor
construction and upper floor construction;

+ sketches showing key details/interfaces (e.g. interface between curtain walling system
and structure, balconies and the like);

+ concept design for rooms and common areas

(ii) Schedule of gross external areas (GEA), gross internal floor areas (GIFA), and net internal
areas (NIA). Client’s schedule of accommodation (e.g. usable area for shops, supermarkets
and offices, etc; departmental areas for hospitals ) and site area (SA)

(iii) Outline specification information, including:

+ specification/design intent for all main elements;

+ statement of required quality;

+ outline specification for components, materials and finishes;

+ acoustics/vibration requirements;

+ outline performance criteria for main element;

+ schedule of finishes; and

+ details of alternative specifications.

(iv) Room data sheets.

(v) Schedules of key fittings, furnishings and equipment (FF&E)

(vi) Strategies, including:

+ environmental/sustainability (in conjunction with the mechanical and electrical services
engineer), including:
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+ measures to achieve required environmental rating;

+ Building Regulations requirements;

+ sustainability requirements and assumptions;

+ renewable energy requirements and assumptions;

+ employer’s specific requirements;

+ car parking, including motorcycles and bicycles;

+ vertical movement (in conjunction with the mechanical and electrical services engineer);

+ information technology (IT);

+ fire;

+ acoustics;

+ security;

+ DDA (Disability Discrimination Act);

+ window cleaning;

+ refuse/waste disposal;

+ public art;

+ conservation/listed buildings and the like (if applicable); and

+ other important aspects of the building project.

(vii) Reports, including:

+ archaeological assessment/report (desktop study

+ measured surveys

(viii) Definition of ‘fit-out’ works and reinstatement obligations and timings

(ix) Risk register/log.

(c) From the mechanical & electrical services engineer: (Available information from
preparing construction FCP1)

(i) Concept design drawings to a suitable scale, comprising:

+ general arrangement for each main system;

+ schematic diagrams for each major system;

+ plant room layouts, including roof plant layout;

+ single line diagrams showing primary service routes; and

+ typical layouts of landlord’s areas, service areas and cores.

(ii) Outline specification information, including:

+ mechanical services;

+ electrical services;

+ transportation systems (e.g. lifts, hoists and escalators);

+ protective installations;

+ communication, security and control systems;

+ special installations;

+ plant/equipment schedule (for primary plant/equipment);

+ approximate duties, output, and sizes of primary plant/equipment;

+ schedule of cost significant builder’s work in connection with mechanical and electrical
engineering services installations/systems; and
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+ details of alternative specifications.

(iii) Strategies, including:

+ environmental/sustainability (in conjunction with the architect), including:

+ measures to required environmental rating;

+ Building Regulations requirements;

+ sustainability requirements and assumptions;

+ renewable energy requirements and assumptions;

+ employer’s specific requirements.

+ vertical movement (in conjunction with the architect); and

(iv) Reports, including:

+ survey of underground services.

(v) Identification of requirements for any abnormal mechanical and electrical engineering
services installations/systems.

(vi) Details of utilities services connections, including:

+ connections;

+ upgrading requirements; and

+ diversions.

(vii) connections;

(viii) upgrading requirements; and

(ix) diversions.

(x) Risk register/log.

(d) From the structural engineer: (Available information from preparation of the construction
cost plan FCP1)

(i) Reports based on desktop studies, including:

+ environmental contamination (Phase 1 audit – i.e. to establish the nature of any

+ subsurface contaminated soil and/or groundwater);

+ geotechnical properties; and

+ bombs.

(ii) Reports based on fieldwork, sampling and analysis (where commissioned by the employer),
including:

+ environmental contamination (Phase 2 audit): and

+ geotechnical properties.

(iii) Environmental risk assessment.

(iv) Advice on ground conditions.

(v) Concept design drawings to a suitable scale, comprising:

+ general arrangement;

+ frame configuration.

+ layout of shear walls, core walls, columns and beams;

+ sections;

+ foundation layouts, including pile (and pile cap and ground beam) layouts;

+ sections, showing ground slab construction, basement wall construction, pile caps
construction and the like; and

+ indicative drainage solution.
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(vi) Outline specification information

(vii) Drainage (indicative solution).

(viii) Risk register/log.

Formal Cost Plan 2
The formal cost plan 2 for a new built asset or facility do not involve the preparation of a
completely new cost plan, it is a progression of formal cost plan 1.They are developed through the
cost checking of the renewal (R) and the maintain (M) works costs applicable to the building
elements and components and cost targets, as more design and maintenance information and any
further information updates about the elements and components, becomes available.

To enable preparation of Formal Cost Plan 2 (at RIBA Work Stage D; Concept or OGC Gateway
3B; Detailed Design Approval), key information will be required as follows:

(a) From the employer:

(i) Confirmation that Formal Cost Plan 1 prepared at RIBA work stage C; Concept, or OGC
gateway 3A, Design Brief and Concept Approval, is acceptable

(ii) Copy of the Formal Capital Construction Cost Plan 2 (if not carried out as an integral part
of this exercise)

(iii) Confirmation of any preferred alternatives given in cost report for Cost Plan 1

(iv) Confirmation of the project/design brief, including statement of quality and ‘fit-out’
requirements

(v) Confirmation of the programme as it relates to completion dates and required occupation
dates

(vi) Confirmation of any exclusions from the scope of the maintenance and renewal cost plans

(vii) Confirmation of any non-building related maintenance or non maintenance (operation or
occupancy) costs to be included in the maintain and renewal cost plans

(viii) Confirmation of project construction requirements in respect of maintain and renewal
works:

+ maintenance responsibilities incorporated in the initial construction contract

+ procurement strategy

+ contract strategy

+ BIM cost information

+ access, security, temporary moves and the like

+ treatment of project/design and consultancy/specialist fees

+ insurances

+ treatment of employer’s risk

+ treatment of Value Added Tax; and

+ other considerations (e.g. taxes, allowances and grants)

(ix) Confirmation of practical completion and post construction requirements

(x) Confirmation of the project specific ‘maintain and renewal’ requirements, in respect of:

+ maintenance and life cycle renewal strategies and related asset management plans

+ boundaries and lines of responsibilities of construct, maintain and renewal works

+ treatment of end of life or period of interest – e.g. hand back obligations and liabilities.

+ treatment of maintenance and renewal related specialist costs / consultant’s fees

+ approach to dealing with other employer definable maintenance costs – e.g. inspections

+ treatment of employer’s and maintenance contractors’ risk, allocation / mitigation plans
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+ obligations for contractual unscheduled maintenance – e.g. comprehensive provisions

+ treatment of inflation and basis of pricing used for the building maintenance cost plans

+ treatment of Value Added Tax (VAT) and

+ other considerations, such as dealing with capital allowances and taxation incentives

+ treatment of wider life cycle costing elements (as agreed to be included in scope)

(xi) Confirmation of the employer’s brief, – including a statement of the salient information
regarding the functional usage, hours of intended occupation, space utilisation (office, stores)
and performance requirements (e.g. carbon reduction commitments), as applicable to the
building maintenance and life cycle renewal works

(xii) Confirmation of the period of analysis for the maintenance works and life cycle renewal
forecasting, – including agreeing the base dates and critical events (i.e. required post
occupation dates and schedule frequency for life cycle costing over an agreed period)

(xiii) Confirmation of the specific study rules of measurement and the level of cost planning and
the method of economic evaluation to be applied (e.g. NPV analysis) , including:

+ base date(s) for costs, for the maintain works and renewal works

+ unit of time, i.e. the increments to which the calculations refer, e.g. yearly or cycles

+ levels at which the costs are to be analysed, reported and the required format (whole
building, functional unit, element unit or at detailed sub element or component level)

+ method of costing the maintain and renewal works (e.g. unit cost method, floor area
method, or functional unit method, annualised equivalent value for renewal works)

+ source of the cost data/benchmarks available and record the cost assumptions used

+ factoring methods used to prioritise and optimise the maintain and renewal cost plans

+ method of economic evaluation to be used (e.g. net present value, payback etc)

+ discount rates to be applied, including which costs are to be discounted

(xiv) Confirmation of the required reporting output(s) and how to express and present them and
interest or discount rates to be applied, where appropriate

(xv) Confirmation of the extent of risks/mitigation treatment and cost sensitivity analysis to be
used

(xvi) Confirm whether there is current building maintenance and/or life cycle renewal cost
model, or a base case cost model, that is to be used as a comparator

(xvii) Obtain formal acceptance to the brief for FCP 2 including other matters within the FCP1
report

(xviii) Authority to commence he next RIBA Work Stage or process to the next OGC Gateway

(b) From the architect: (Available information from the preparation of the construction formal
cost plan FCP 2)

(i) Detailed design drawings to a suitable scale, comprising:

+ general arrangement plans (for all floors, including basement levels, and roofs);

+ general elevations (with materials clearly annotated);

+ general sections;

+ external landscaping – general arrangement plan(s);

+ plans of key building functions;

+ detailed elevations showing construction of external walls, roofs, ground floor
construction and upper floor construction;

+ sketches showing key details/interfaces (e.g. interface between curtain walling system
and structure, balconies and the like);

+ concept design for rooms and common areas
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(ii) Updated site constraints plan

(iii) Schedule of gross external areas (GEA), gross internal floor areas (GIFA), net internal areas
(NIA) for clients schedule of accommodation ( e.g. usable area for shops, supermarkets and
offices, etc; departmental areas for hospitals ) and site area (SA)

(iv) Updated outline specification information, including:

+ specification/design intent for all main elements;

+ statement of required quality;

+ outline specification for components, materials and finishes;

+ acoustics/vibration requirements;

+ outline performance criteria for main element;

+ schedule of finishes; and

+ details of alternative specifications.

(v) Updated room data sheets.

(vi) Updated schedules of key fittings, furnishings and equipment.

(vii) Updated strategies, including:

+ environmental/sustainability (in conjunction with the mechanical and electrical services
engineer), including:

+ measures to achieve required environmental rating;

+ Building Regulations requirements;

+ sustainability requirements and assumptions;

+ renewable energy requirements and assumptions;

+ employer’s specific requirements;

+ car parking, including motorcycles and bicycles;

+ vertical movement (in conjunction with the mechanical and electrical services engineer);

+ information technology (IT);

+ fire;

+ acoustics;

+ security;

+ DDA (Disability Discrimination Act);

+ window cleaning;

+ refuse/waste disposal;

+ public art;

+ conservation/listed buildings and the like (if applicable); and

+ other important aspects of the building project.

(viii) Updated reports, including:

+ archaeological assessment/report (desktop study)

(ix) Updated definition of ‘fit-out’.

(x) Updated risk register/log.

(c) From the mechanical and electrical services engineer: (Available information from
preparing FCP 2)

(i) Detailed design drawings to a suitable scale, comprising:

(ii) general arrangement for each main system;

(iii) schematic diagrams for each major system;
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(iv) plant room layouts, including roof plant layout;

(v) single line diagrams showing primary service routes; and

(vi) typical layouts of landlord’s areas, service areas and cores.

(vii) Updated outline specification information, including:

+ mechanical services;

+ electrical services;

+ transportation systems (e.g. lifts, hoists and escalators);

+ protective installations;

+ communication, security and control systems;

+ special installations;

+ plant/equipment schedule (for primary plant/equipment);

+ approximate duties, output, and sizes of primary plant/equipment;

+ schedule of cost significant builder’s work in connection with mechanical and

+ electrical engineering services installations/ systems; and

(viii) Updated strategies, including:

+ environmental/sustainability (in conjunction with the architect), including:

+ measures to required environmental rating;

+ Building Regulations requirements;

+ sustainability requirements and assumptions;

+ renewable energy requirements and assumptions;

+ employer’s specific requirements.

+ vertical movement (in conjunction with the architect); and

+ removal / decommissioning of existing plant and / or equipment

(ix) Updated reports, including:

+ survey of underground services.

(x) Identification of requirements for any abnormal mechanical and electrical engineering
services installations /systems.

(xi) Details of utilities services connections, including:

+ connections;

+ upgrading requirements; and

+ diversions and

+ quotes from statutory undertakers

(xii) Updated risk register/log.

(d) From the structural engineer: Available information from the preparation of the
construction cost plan FCP 2)

(i) Reports based on fieldwork, sampling and analysis (where commissioned by the employer),
including:

+ environmental contamination (Phase 2 audit): and

+ geotechnical properties.

(ii) Environmental risk assessment.

(iii) Updated advice on ground conditions.

(iv) Detailed design drawings to a suitable scale, comprising:

+ general arrangement;
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+ frame configuration.

+ layout of shear walls, core walls, columns and beams;

+ sections;

+ foundation layouts, including pile (and pile cap and ground beam) layouts;

+ sections, showing ground slab construction, basement wall construction, pile caps
construction and the like; and

+ indicative drainage solution.

(v) Updated outline specification information

(vi) Drainage (indicative solution).

(vii) Risk register/log.

(e) From the specialist consultants

(i) Design development drawings

(ii) Outline specification information

Formal Cost Plan 3
Formal cost plan 3 for a new built asset or facility is a progression of formal cost plan 2. It is
developed through cost checking and cost planning of the renewal (R) and maintain (M) works
costs applicable to the buildings elements and components and cost targets, as the finalised design
and more detailed maintenance information, becomes available.

To enable preparation of Formal Cost Plan 3 (at RIBA Work Stage E: Technical Design and F:
Production Information and OGC Gateway 3B; Detailed Design Approval), key information will be
required as follows:

(a) From the employer:

(i) Confirmation that Formal Cost Plan 2 prepared at RIBA work stage D; Design Development
or OGC Gateway 3B; Detailed Design Approval, is acceptable

(ii) Copy of the Formal Capital Construction Cost Plan 2 (if not carried out as an integral part
of this exercise)

(iii) Confirmation of any preferred alternatives given in cost report for Cost Plan 2

(iv) Confirmation of the project/design brief, including statement of quality and ‘fit-out’
requirements

(v) Confirmation of the programme as it relates to completion dates and required occupation
dates

(vi) Confirmation of any exclusions form the scope of the maintenance costs

(vii) Confirmation of any non-building related maintenance or non maintenance (operation or
occupancy) costs to be included in the cost plan

(viii) Confirmation of project construction requirements in respect of maintain and renewal
works:

+ maintenance responsibilities incorporated in the initial construction contract

+ procurement strategy

+ contract strategy

+ BIM cost information

+ access, security, temporary moves and the like

+ treatment of project/design and consultancy/specialist fees

+ insurances

+ treatment of employer’s risk

+ treatment of Value Added Tax; and
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+ other considerations (e.g. taxes, allowances and grants)

(ix) Confirmation of practical completion and post construction requirements

(x) Confirmation of the project specific ‘maintain and renewal’ requirements, in respect of:

+ maintenance and life cycle renewal strategies and related asset management plans

+ boundaries and lines of responsibilities of construct, maintain and renewal works

+ treatment of end of life or period of interest – e.g. hand back obligations and liabilities.

+ treatment of maintenance and renewal related specialist costs / consultant’s fees

+ approach to dealing with other employer definable maintenance costs – e.g. inspections

+ treatment of employer’s and maintenance contractors’ risk, allocation / mitigation plans

+ obligations for contractual unscheduled maintenance – e.g. comprehensive provisions

+ treatment of inflation and basis of pricing used for the building maintenance cost plans

+ treatment of Value Added Tax (VAT) and

+ other considerations, such as dealing with capital allowances and taxation incentives

+ treatment of wider life cycle costing elements (as agreed to be included in scope)

(xi) Confirmation of the employer’s brief, including a statement of the salient information
regarding the functional usage, hours of intended occupation, space utilisation (office, stores)
and performance requirements (e.g. carbon reduction commitments), as applicable to the
building maintenance and life cycle renewal works

(xii) Confirmation of the period of analysis for the maintenance works and life cycle renewal
forecasting, including agreeing the base dates and critical events (i.e. required post
occupation dates and schedule frequency for life cycle costing over an agreed period)

(xiii) Confirmation of the specific study rules of measurement and the level of cost planning and
the method of economic evaluation to be applied (e.g. NPV analysis) , including:

+ base date(s) for costs, for the maintain works and renewal works

+ unit of time, i.e. the increments to which the calculations refer, e.g. yearly or cycles

+ levels at which the costs are to be analysed, reported and the required format (whole
building, functional unit, element unit or at detailed sub element or component level)

+ method of costing the maintain and renewal works (e.g. unit cost method, floor area
method, or functional unit method, annualised equivalent value for renewal works)

+ source of the cost data/benchmarks available and record the cost assumptions used

+ factoring methods used to prioritise and optimise the maintain and renewal cost plans

+ method of economic evaluation to be used (e.g. net present value, payback etc)

+ discount rates to be applied, including which costs are to be discounted

(xiv) Confirmation of the required reporting output(s) and how to express and present them and
interest or discount rates to be applied, where appropriate

(xv) Confirmation of the extent of risks/mitigation treatment and cost sensitivity analysis to be
used

(xvi) Confirm whether there is current building maintenance and/or life cycle renewal cost
model, or a base case cost model, that is to be used as a comparator

(xvii) Obtain formal acceptance to the brief for FCP 3 including other matters within the FCP2
report

(xviii) Authority to commence he next RIBA Work Stage or process to the next OGC Gateway

(b) From the architect: (Available information from the preparation of the construction cost
plan FCP2)

(i) Final design drawings to a suitable scale, comprising:

(ii) final plans/layouts;
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(iii) elevations (with materials clearly annotated):

+ sections

+ location drawings

+ assembly drawings

+ component drawings;

(iv) Schedule of gross external areas (GEA), gross internal floor areas (GIFA), net internal areas
(NIA) for clients schedule of accommodation ( e.g. usable area for shops, supermarkets and
offices, etc; departmental areas for hospitals ) and site area (SA).

(v) Final specification information, including:

+ specification/design for all main elements;

+ statement of required quality;

+ final specification for components, materials and finishes;

+ acoustics/vibration requirements;

+ final performance criteria for main element;

+ schedule of finishes; and

+ details of alternative specifications

(vi) Final room data sheets

(vii) Final schedules of fittings, furnishings and equipment.

(viii) Final strategies, including:

+ environmental/sustainability (in conjunction with the mechanical and electrical services
engineer), including:

+ measures to achieve required environmental rating;

+ Building Regulations requirements;

+ sustainability requirements and assumptions;

+ renewable energy requirements and assumptions;

+ employer’s specific requirements;

+ car parking, including motorcycles and bicycles;

+ vertical movement (in conjunction with the mechanical and electrical services engineer);

+ information technology (IT);

+ fire;

+ acoustics;

+ security;

+ DDA (Disability Discrimination Act);

+ window cleaning;

+ refuse/waste disposal;

+ public art;

+ conservation/listed buildings and the like (if applicable); and

+ other important aspects of the building project.

(ix) Updated reports, including

+ archaeological assessment/report (desktop study

+ Final definition of ‘fit-out’.

+ Updated risk register/log.
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From the mechanical and electrical services engineer: (available information from preparation of
FCP 3)

(i) Detailed design drawings to a suitable scale.

(ii) Final specification information, including:

+ mechanical services;

+ electrical services;

+ transportation systems (e.g. lifts, hoists and escalators);

+ protective installations;

+ communication, security and control systems;

+ special installations;

+ plant/equipment schedule (for primary plant/equipment);

+ approximate duties, output, and sizes of primary plant/equipment;

+ schedule of cost significant builder’s work in connection with mechanical and

+ electrical engineering services installations/systems; and

(iii) Final strategies, including:

+ environmental/sustainability (in conjunction with the architect), including:

+ measures to required environmental rating;

+ Building Regulations requirements;

+ sustainability requirements and assumptions;

+ renewable energy requirements and assumptions;

+ employer’s specific requirements.

+ vertical movement (in conjunction with the architect); and

+ removal/decommissioning of existing plant and or equipment

(iv) Details of utilities services connections, including:

+ connections;

+ upgrading requirements; and

+ diversions.

+ Quotation from statutory undertakers

(v) Updated risk register/log.

(d) From the structural engineer: (available information from the preparation of the
construction cost plan FCP 3)

(i) Reports based on fieldwork, sampling and analysis (where commissioned by the employer),
including:

+ environmental contamination (Phase 2 audit): and

+ geotechnical properties.

(ii) Updated environmental risk assessment.

(iii) Updated advice on ground conditions.

(iv) Final design drawings to a suitable scale, comprising:

+ general arrangement;

+ frame configuration.

+ layout of shear walls, core walls, columns and beams;

+ sections;
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+ foundation layouts, including pile (and pile cap and ground beam) layouts;

+ sections, showing ground slab construction, basement wall construction, pile caps

+ construction and the like; and

+ final drainage solution.

(v) Final specification information

(vi) Final drainage design.

(vii) Risk register/log.

(e) From the specialist consultants

(i) Final design drawings to a suitable scale

(ii) Final specification information

Formal Cost Plan 4
Formal cost plan 4 for a ‘new built asset or facility’, does not require the preparation of a
completely new cost plan, it is a progression of the formal cost plan 3.The formal cost plan 4 (new
build) is developed through the cost checking and cost planning of the renewal (R) and maintain
(M) works costs applicable to ‘maintainable’ building elements, sub elements and components (as
defined in tables in part 6 of this document), at a point where the design quality, operational and
performance criteria has been fully defined and specified and is normally based on the as built
information (including customised asset task schedules) becomes available.

Formal cost plan 4 for ‘an existing built asset or facility’ will require a new constructed formal cost
plan. It is based on data derived from record drawings, asset registers and the findings and
recommendations obtained from inspections (e.g. technical inspections, condition and remaining life
surveys; and structural surveys etc)

To enable preparation of Formal Cost Plan 4 (at RIBA Work Stage L; Post Practical Completion and
OGC Gateway 4 and 5; Readiness for Service and Benefits Evaluation; key information will be
required as follows:

Formal Cost Plan 4 – for a New Built Asset or Facility:

At RIBA Work Stage L; Construction to Practical Completion; and /or Gateway 4 READINESS FOR
SERVICE

(a) From the employer: (or nominated responsible persons or agency)

(i) Confirmation that Formal Cost Plan 3 prepared at RIBA work stage E; Design development,
or OGC gateway 3B, Detailed design approval, is acceptable

(ii) Copy of Formal Construction Cost Plan 3 (if not carried out as an integral part of this
exercise)

(iii) Post practical completion adjustment to the construction cost plans, based on agreed final
costs

(iv) Confirmation of the project/design brief, including statement of quality and ‘fit-out’
requirements

(v) Confirmation of the programme as it relates to completion dates and required occupation
dates

(vi) Confirmation of project construction requirements in respect of maintain and renewal
works

(vii) Confirmation of practical completion and post construction requirements

(viii) Confirmation of any maintenance and renewal cost forecasts given in cost report for Cost
Plan 3

(ix) Confirmation of the cost limits for the maintain and renewal works – (i.e. the authorised
budget)

(x) Confirmation of any exclusions from the scope of the maintenance and renewal cost plans
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(xi) Confirmation of any non-building related maintenance or non maintenance (operation or
occupancy) costs to be included in the maintain and renewal cost plans

(xii) Confirmation of the project specific ‘maintain and renewal’ requirements, in respect of;

+ maintenance and life cycle renewal strategies and related asset management plans

+ boundaries and lines of responsibilities of construct, maintain and renewal works

+ treatment of end of life or period of interest – e.g. hand back obligations and liabilities.

+ treatment of maintenance and renewal related specialist costs / consultant’s fees

+ approach to dealing with other employer definable maintenance costs e.g. inspections

+ treatment of employer’s and maintenance contractors’ risk, allocation / mitigation plans

+ obligations for contractual unscheduled maintenance – e.g. comprehensive provisions

+ treatment of inflation and basis of pricing used for the building maintenance cost plans

+ treatment of Value Added Tax (VAT) and

+ other considerations, such as dealing with capital allowances and taxation incentives

+ treatment of wider life cycle costing elements (as agreed to be included in scope)

(xiii) Confirmation of the employer’s brief, – including a statement of the salient information
regarding the functional usage, hours of intended occupation, space utilisation (office, stores)
and performance requirements (e.g. carbon reduction commitments)

(xiv) Confirmation of the period of analysis for the maintenance works and life cycle renewal
forecasting, – including agreeing the base dates and critical events (i.e. required post
occupation dates and schedule frequency for life cycle costing over an agreed period)

(xv) Confirmation of the specific study rules of measurement and the level of cost planning and
the method of economic evaluation to be applied (e.g. NPV analysis) , including:

+ base date(s) for costs, for the maintain works and renewal works

+ unit of time, i.e. the increments to which the calculations refer, e.g. yearly or cycles

+ levels at which the costs are to be analysed, reported and the required format (whole
building, functional unit, element unit or at detailed sub element or component level)

+ method of costing the maintain and renewal works (e.g. unit cost method, floor area
method, or functional unit method, annualised equivalent value for renewal works)

+ source of the cost data/benchmarks available and record the cost assumptions used

+ factoring methods used to prioritise and optimise the maintain and renewal cost plans

+ method of economic evaluation to be used (e.g. net present value, payback etc)

+ discount rates to be applied, including which costs are to be discounted

(xvi) Confirmation of the required reporting output(s) and how to express and present them and
interest or discount rates to be applied, where appropriate

(xvii) Confirmation of the extent of risks/mitigation treatment and cost sensitivity analysis to be
used

(xviii) Confirm whether there is current building maintenance and/or life cycle renewal cost
model, or a base case cost model, that is to be used as a comparator

(xix) Obtain formal acceptance to the brief for FCP 4 including other matters within the FCP3
report

(xx) Authority to commence he next RIBA Work Stage or process to the next OGC Gateway.

(b) From the Architect: all as defined in Formal Cost Plan 3. Based on finalised design and
handover specifications

(c) From the Mechanical and electrical services engineer : all as defined in Formal Cost
Plan 3 based on final as built drawings, commissioned; O&M manuals and documentation (as they
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become available from the construction contractor and the installation suppliers post practical
completion) – including taking account of as built variations.

(d) From the structural engineer: all as defined in Formal Cost Plan 3. Based on ‘as built’
drawings and the final specifications information and updated risk assessments and the like.

(e) From other specialist consultants: as defined in Formal Cost Plan 3. Other
specialist/consultancy (as table 11)

Formal Cost Plan 4 for an Existing Built Asset or Facility: At RIBA Work Stage L: Post Practical
Completion and/or OGC Gateway 5 Operation Review & Benefits Realisation.

(a) From the employer: (or nominated agent)

(i) The building(s) description and the site location (s)

(ii) A statement of the building use and occupancy details (e.g. in use/ sublet/vacate)

(iii) A statement of the floor areas (GIA) of each of the building(s) or function type(s)

(iv) Functional unit category (e.g. hotel – bed spaces) and a schedule of accommodation
(including details by space classifications by building / blocks and naming conventions and/or
numbering)

(v) Net internal NIA – if the functional unit is to be expressed in NIA (e.g. shop / retail units)

(vi) External area (SA) – if grounds maintenance and external works are required in scope

(vii) Access considerations and hours of operation, e.g. security; 24/7 for 365 days a year use

(viii) Building life (see appendix G guidance) and/or period of interest in the facility or built asset

(ix) Period of analysis for the cost (i.e. 5 years, 10 years, 30 years, 60 years or more)

(x) Maintenance procurement strategies (type of contract; packages; in house and/or
outsourced)

(xi) Discount rate (which expressed simply is the difference between the interest rate and is
used to convert the future payments to present value – see appendix G)

(xii) Budget /cash-flow requirements (i.e. short term and from a longer term perspective

(xiii) Requirements for refurbishments (i.e. known details of all outstanding maintenance
necessary so the facility meets the defined asset performance / condition standard for a set
service life period)

(xiv) Particular requirements in respect of building envelope and service installations (e.g. carbon
reduction commitments, availability and critical system specific requirements – e.g.
security/IT)

(xv) Salient project / design brief information (e.g. statement of quality, sustainability
requirements and any specific fit out plans and responsibilities for reinstatement, etc)

(xvi) Requirements in respect of: Treatment of consultant and specialist fees; Other employer
defined maintenance related costs; Treatment of risks; Treatment of value added tax and
other taxation / incentives

(xvii) Other considerations (e.g. approach to dealing with capital allowance and grants).

Additional information for renewal and maintain cost planning during existing built
asset’s life cycle:

Asset Information and maintenance strategies:

(a) Current asset registers and/or BIM data available (which may need updating in line with NRM
3)

(b) List of applicable ‘maintainable’ assets – for all M&R elements and components, in scope

(c) Details of the maintenance strategies and service level regimes (e.g. compliant/fit for
function)

Building/facilities details:

(a) Age of the building (i.e. measured from practical completion date of the building)

(b) Last major refurbishment date – and salient details to inform the service life planning of
renewals

NRM 3: Order of cost estimating and cost planning for building maintenance works
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(c) Details of renewal works from condition surveys and predicted asset remaining life and
factors

(d) Period of analysis or facility usage life (or period of interest, as defined in the brief)

(e) Specific characteristics – e.g. listed buildings; legal notices (such as dangerous structures, etc)

Appendix H: Information requirements for formal cost plans, for the construction and maintenance works
procurement and during the building’s life cycle
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Appendix I: Report template for
elemental cost plans for renewal (R)
and maintain (M) works (condensed:
based on level 1 codes)
Project Title: Functional Unit: Number of Storeys:

Cost Plan No: Level of analysis: Floor Area (GIFA) m2:

Base date: Space Usage (m2): Maintainable Area (NIA)
m2:

Period of Analysis (Yrs): X Hours of Operation: Location (BCIS Index):

Cost
centre

Group element/Element £Y1 £Y2 £Y3 … £Yn X Year
total

Cost
per m2

GIFA
per

annum

£ £/m2pa

RENEWAL [Insert summation of all sub-elements]

0 Facilitating works

1 Substructure

2 Superstructure

3 Internal finishes

4 Fittings, furnishings and equipment

5 Services

7 Works to existing buildings

8 External works

SUBTOTAL: RENEWAL [Insert summation of all sub-elements]

MAINTAIN [Insert summation of all sub-elements]

0 Facilitating works

1 Substructure

2 Superstructure

3 Internal finishes

4 Fittings, furnishings and equipment

5 Services

6 Prefabricated buildings and building units Not covered by NRM 3

7 Works to existing buildings

8 External works

SUBTOTAL: MAINTAIN

SUBTOTAL – MAINTAIN + RENEWAL
(A)

9 Maintenance contractor’s management
and administration costs (B)

SUBTOTAL – MAINTAIN + RENEWAL
(including maintenance contractor’s
preliminaries (C) [C = A + B]

10 Maintenance contractor’s overheads and
profit (D)

TOTAL – MAINTAIN + RENEWAL
ESTIMATE (E) [E = C + D]
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11 Consultants’ and specialists’ fees (F)

12 Employer definable costs (G)

TOTAL – CONSULTANTS
FEES/EMPLOYER DEFINABLE COSTS
(H) [H = F + G]

BASE ELEMENTAL COST ESTIMATE
(I) [I = E + H]

13A–B Risk allowances – as item 3.14

13C Commercial and other considerations –
as item 3.16 & 3.18

TOTAL – RISK ALLOWANCE
ESTIMATE (J)

COST LIMIT (excluding inflation) (K)
[K = I + J]

14 Inflation/deflation – as item 3.15

TOTAL – INFLATION / DEFLATION
(L)

COST LIMIT (excluding VAT
assessment) (M) [M = K + L]

VAT assessment Excluded (see note)

MAINTENANCE FUNCTIONAL UNIT RATE (FUR) £/m2pa

1 Base date of cost plan: ………………………………

2 All transfers are to be to/from the risk allowance cost centres and balanced by an equal but opposite adjustment to the risk
allowance centres.

Note:Value Added Tax (VAT) in relation to buildings is a complex area.Therefore, it is recommended that VAT be excluded from
elemental cost estimates. It is recommended that specialist advice is sought on VAT matters to ensure that the correct rates are applied
to the various aspects of a building project.

Note: Refer to 4.24.4 for details of the level of analysis of maintenance costs information collected
for renewal (R) and maintain (M) and how this can be expressed as unit rates, as defined in 3.5
(floor area and functional unit methods) and 3.6 (elemental method) of the NRM 3 rules.

Appendix I: Report template for elemental cost plans for renewal (R) and maintain (M) works (condensed:
based on level 1 codes)
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Appendix J: Report template for
elemental cost plans for renewal (R)
and maintain (M) works (expanded:
based on level 2 codes)
Project Title: Functional Unit: Number of Storeys:

Cost Plan No: Asset Classification: Floor Area (GIFA m2):

Base date: Space usage (m2): Maintainable Area (NIA)
(m2):

Period of Analysis (Yrs) X Hours of Operation: Location (BCIS index):

Cost
centre

Group element/element/sub-element £Y1 £Y2 £Y3 … £Yn X Year
total

Cost
per m2

GIFA
per

annum

£ £/m2pa

RENEWAL

0 Facilitating works [Insert summation of all sub-elements]

0.1 Toxic/hazardous/contaminated material treatment

0.2 Major demolition works Not covered by NRM 3

0.3 Temporary support to adjacent structures Not covered by NRM 3

0.4 Specialist groundworks

0.5 Temporary diversion works Not covered by NRM 3

0.6 Extraordinary site investigation works

1 Substructure [Insert summation of all sub-elements]

1.1 Substructure

2 Superstructure [Insert summation of all sub-elements]

2.1 Frame

2.2 Upper floors

2.3 Roof

2.4 Stairs and ramps

2.5 External walls

2.6 Windows and external doors

2.7 Internal walls and partitions

2.8 Internal doors

3 Internal finishes [Insert summation of all sub-elements]

3.1 Wall finishes

3.2 Floor finishes

3.3 Ceiling finishes

4 Fittings, furnishings and equipment [Insert summation of all sub-elements]

4.1 Fittings, furnishings and equipment

5 Services [Insert summation of all sub-elements]

5.1 Sanitary installations

5.2 Services equipment

5.3 Disposal installations

5.4 Water installations
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5.5 Heat source

5.6 Space heating and air conditioning

5.7 Ventilation systems

5.8 Electrical installations

5.9 Fuel installations

5.1 Lift and conveyor installations

5.11 Fire and lightning protection

5.12 Communication, security and control systems

5.13 Special installations

5.14 Builders’ work in connection with services

6 Prefabricated buildings and building units Not covered by NRM 3

6.1 Prefabricated buildings and building units Not covered by NRM 3

7 Works to existing buildings [Insert summation of all sub-elements]

7.1 Minor demolition and alteration works

7.2 Repairs to existing services

7.3 Damp-proof courses / fungus and beetle eradication

7.4 Facade retention

7.5 Cleaning existing surfaces

7.6 Renovation works

8 External works [Insert summation of all sub-elements]

8.1 Site preparation works Not covered by NRM 3

8.2 Roads, paths and pavings and surfacings

8.3 Soft landscaping, planting and irrigation systems

8.4 Fencing, railings and walls

8.5 External fixtures

8.6 External drainage

8.7 External services

8.8 Minor building works and ancillary buildings

SUBTOTAL: RENEWAL

MAINTAIN

0 Facilitating works [Insert summation of all sub-elements]

0.1 Toxic/hazardous/contaminated material treatment

0.2 Major demolition works Not covered by NRM 3

0.3 Temporary support to adjacent structures Not covered by NRM 3

0.4 Specialist groundworks

0.5 Temporary diversion works Not covered by NRM 3

0.6 Extraordinary site investigation works

1 Substructure [Insert summation of all sub-elements]

1.1 Substructure

2 Superstructure [Insert summation of all sub-elements]

2.1 Frame

2.2 Upper floors

2.3 Roof

2.4 Stairs and ramps

2.5 External walls

2.6 Windows and external doors

2.7 Internal walls and partitions

2.8 Internal doors

Appendix J: Report template for elemental cost plans for renewal (R) and maintain (M) works (expanded:
based on level 2 codes)
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3 Internal finishes [Insert summation of all sub-elements]

3.1 Wall finishes

3.2 Floor finishes

3.3 Ceiling finishes

4 Fittings, furnishings and equipment [Insert summation of all sub-elements]

4.1 Fittings, furnishings and equipment

5 Services [Insert summation of all sub-elements]

5.1 Sanitary installations

5.2 Services equipment

5.3 Disposal installations

5.4 Water installations

5.5 Heat source

5.6 Space heating and air conditioning

5.7 Ventilation systems

5.8 Electrical installations

5.9 Fuel installations

5.1 Lift and conveyor installations

5.11 Fire and lightning protection

5.12 Communication, security and control systems

5.13 Special installations

5.14 Builders’ work in connection with services

6 Prefabricated buildings and building units Not covered by NRM 3

6.1 Prefabricated buildings and building units Not covered by NRM 3

7 Works to existing buildings [Insert summation of all sub-elements]

7.1 Minor demolition and alteration works

7.2 Repairs to existing services

7.3 Damp-proof courses/fungus and beetle eradication

7.4 Facade retention

7.5 Cleaning existing surfaces

7.6 Renovation works

8 External works [Insert summation of all sub-elements]

8.1 Site preparation works

8.2 Roads, paths and pavings and surfacings

8.3 Soft landscaping, planting and irrigation systems

8.4 Fencing, railings and walls

8.5 External fixtures

8.6 External drainage

8.7 External services

8.8 Minor building works and ancillary buildings

SUBTOTAL: MAINTAIN

SUBTOTAL – MAINTAIN + RENEWAL (A)

9 Maintenance contractor’s management and
administration costs (B)

SUBTOTAL – MAINTAIN + RENEWAL (including
maintenance contractor’s preliminaries (C) [C = A +
B]

10 Maintenance contractor’s overheads and profit (D)

TOTAL – MAINTAIN + RENEWAL ESTIMATE (E) [E
= C + D]

11 Consultant’s and specialist’s fees (F)

NRM 3: Order of cost estimating and cost planning for building maintenance works
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12 Employer definable maintenance related costs (G)

TOTAL – CONSULTANTS FEES/EMPLOYER
DEFINABLE COSTS (H) [H = F + G]

BASE ELEMENTAL COST ESTIMATE (I) [I = E + H]

13A–B Risk allowances – as item 3.14

13C Other considerations – as item 3.16 & 3.18

TOTAL – RISK ALLOWANCE ESTIMATE (J)

COST LIMIT (excluding inflation) (K) [K = I + J]

14 Inflation/deflation – as item 2.15

TOTAL – INFLATION/DEFLATION (L)

COST LIMIT (excluding VAT assessment) (M) [M = K
+ L]

15 VAT assessment EXCLUDED (see note)

DISCOUNT FACTOR @ %

NET PRESENT VALUE

MAINTENANCE FUNCTIONAL UNIT RATE (FUR) £/m2pa

1 Base date of cost plan: ………………………………

2 All transfers are to be to/from the risk allowance cost centres and balanced by an equal but opposite adjustment to the risk
allowance centres.

Note:Value Added Tax (VAT) in relation to buildings is a complex area.Therefore, it is recommended that VAT be excluded from
elemental cost estimates. It is recommended that specialist advice is sought on VAT matters to ensure that the correct rates are applied
to the various aspects of a building project.

Note: Refer to 4.24.4 for details of the level of analysis of maintenance costs information collected
for renewal (R) and maintain (M) and how this can be expressed as unit rates, as defined in 3.5
(floor area and functional unit methods) and 3.6 (elemental method) of the NRM 3 rules.

Appendix J: Report template for elemental cost plans for renewal (R) and maintain (M) works (expanded:
based on level 2 codes)
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Index
A

Abbreviations 11
Accommodation see Site accommodation and

equipment
Air conditioning

central air conditioning systems (element 5.6)
259; 260

central cooling (element 5.6) 252; 253
combined central heating and cooling (element

5.6) 256
combined local heating and cooling (element 5.6)

258
local air conditioning (element 5.6) 261; 262
local cooling (element 5.6) 254; 255

Air extract/supply systems see Ventilation
Alteration works

minor alterations to existing buildings (element
7.1) 324–327

Ancillary buildings and structures
external works (element 8.8) 405–408

Annualised costs
calculating

as-built/asset register 91; 93
building works cost plan 91
condition data 91
PPM task schedule 93

Archaeological investigation works
facilitating works (element 0.6) 116
fees and charges (element 12.1) 433

Architects
fees see Consultants’/specialists’ fees

Authorised budget
meaning 12

B

Balconies
drainage to (element 2.2) 158
internal and external (element 2.2) 157

Base cost estimate
meaning 13; 18

Base date of cost data
meaning 13

Basements
excavation (element 1.1) 130; 131
retaining walls (element 1.1) 131–138

Beetle eradication
work to existing buildings (element 7.3) 330

Benchmark analysis see Cost analysis
Bird and vermin control

installations and equipment (element 4.1) 223
BIM

See Building Information Modelling
Bonds

maintenance contractor’s costs (element 9.2.14)
422

Budget/cash flow constraints
Building Information Modelling 27; 105

definitions for 105
NRM 3 alignment to 105

C

CROME
meaning 23

Caissons
foundations (element 1.1) 122–123

Capital allowances
VAT assessments 81

Cars
lifts/stacking systems/turntables and the like

(element 5.10) 294
Catering equipment

installations (element 5.2) 230; 231
Ceilings

applied finishes (element 3.3) 207; 208
demountable suspended ceilings (element 3.3)

210
false ceilings (element 3.3) 209

Chemical waste
disposal (element 5.3) 233; 234

COBie II data structure
definitions 106
NRM 3 alignment to 105

Codifying cost plans
Method 104

Cold rooms see Refrigeration systems
Cold water distribution see Water installations
Cooling systems see Air conditioning; Heating

systems
Comma

use of 9
Communication systems

external connection works (element 8.7) 392
IT systems, site establishment (element 9.2) 414
visual/audio and data installations (element 5.12)

302
Complete buildings and building units see

Prefabricated buildings and units
Completion and post-completion

employer’s requirements (element 9.1) 411
maintenance contractor’s costs (element 9.2.10)

422
Compressed air systems

specialist piped supply systems (element 5.13)
310

Concrete floors see Floors
Concrete frames see Frames
Concrete repairs

existing buildings (element 7.6) 336
Condensate distribution see Water installations
Construction inflation

cost plans
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calculation of amount 59
computation of percentage 59
element 14.2 444
proposed cost limit 59

Consultants’/specialists’ fees
calculation 56, 79
consultants’ fees

actual fee inclusion 79
calculation 79
list of typical consultants (element 11.1)

426–427
site investigation fees (element 11.1) 430
specialist support (element 11.1) 430

cost plans 56
element 11 426–432
levels 1 to 5, logic and arrangement of 495

estimate, meaning 17
information requirements 35
maintenance contractor’s design fees

list of typical consultants (element 11.3) 432
maintenance contractor’s pre-contract fees

management and staff (element 11.2) 430
overheads and profit (element 11.2) 431
specialist support services fees (element 11.2)

430
temporary accommodation/services and facilities

(element 11.2) 431
order of cost estimate 79

information requirements 35
percentage addition, based on 55
single allowance 55
table for group element 11 103

Contaminated material
removal (element 0.1) 108

Control systems
central control/building management systems

(element 5.12) 307–308
Conveyor installations see Lift and conveyor

installations
Cost analysis

meaning 14
unit rates 52

updating 52
Cost check/checking

meaning 13
Cost data structure

as-built/asset register/condition data 91; 94
capital building works 81

Cost control
meaning 13

Cost categories and definitions
asset information costs 498
end of life 502
maintain 499
renewal 500

Cost estimating see Order of cost estimate
Cost limit

meaning 13
Cost per functional unit

meaning 13

Cost plans
approving 71
building maintenance works 72; 73
capital allowances 81
codifying, method of 104; 105
constituents 67–69
consultants’ fees 79
content 72
contractor designed work 74
formal cost plans

building maintenance works 72
information requirements 71; 72; 510–526
OGC Gateway 69
planning stages 69; 70
quantities 72
RIBA Work Stage 69

format 72
grants 82
inflation 59–60
information requirements 71–72
maintenance contractors

consultants’/specialists’ fees 55
overheads and profit 54–55

meaning 15
multiple components/buildings, projects

comprising 29–30
OGC Gateway Process 69
employer-definable costs 56–57
procurement, cost control in 71
consultants’/specialists’ fees 55
purpose of cost planning 65–66
reporting 82; 83
reviewing 71
risk allowances 80–81
structure 72
tables for group elements see Group elements

and elements
templates, examples of

level 1 codes 97; 526–527
level 2 codes 97; 528–531

unit rates 52
value added tax 60

Cost target
meaning 13

Cranes
lifting and movement of goods (element 5.10)

293
maintenance contractor’s costs

mobile cranes (element 9.2.7) 420
tower cranes (element 9.2.7) 418

D

Damp-proof courses
foundations (element 1.1) 119–121
work to existing buildings (element 7.3) 330

Decimal marker
use of comma/point 9

Definitions 12–19
Demolition works

Index
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existing buildings, minor demolition works
(element 7.1) 324–326

soft strip works (element 0.2) 110–111
taking down to ground level (element 0.2) 110

Design team
fees see Consultants’ and specialists’ fees

Discount
equations 504
rate
505-506
time value of money

calculating method 504–508
meaning 18

Disposal installations see Drainage installations
Diversion works see Temporary diversion works
Dock levellers

lifting systems (element 5.10) 292
Document handling systems

handling/delivery/warehouse picking systems and
the like (element 5.10) 295

Doors
external (element 2.6) 190
internal (element 2.8) 199

Drainage installations
chemical/toxic and industrial liquid waste drainage

(element 5.3) 233; 234
external works

ancillary drainage systems (element 8.6) 375
laboratory and industrial liquid waste (element

8.6) 370–372
land drainage (element 8.6) 378–379
surface water and foul water (element 8.6) 372

foul drainage above ground (element 5.3)
231–232

builder’s work in connection with (element 5.14);
(element 8.7) 315; 401

roofs 163, 164
testing and commissioning

external works (element 8.6) 372–382
foundations (element 1.1) 129
upper floors (element 2.2) 152

E

Earthing and bonding systems see Electrical
installations

Electrical installations
builder’s work in connection with (element 5.14)

315
earthing and bonding systems (element 5.8)

280–281
electrical mains and sub-mains distribution

(element 5.8) 269–270
lighting installations (element 5.8) 273–274
local electricity generation systems

local generation equipment (element 5.8) 277
transformation devices (element 5.8) 278

power installations (element 5.8) 271
specialist installations (element 5.13) 309

Electricity

distribution to external plant and equipment
(element 8.7) 389

mains supply (element 8.7) 386
temporary supply, maintenance contractor’s costs

(element 9.2) 419
transformation devices (element 5.8); (element

8.7) 278–279; 387–388
Electronic installations

specialist installations (element 5.13) 313
Element see also Group elements and elements

meaning 14
Elemental cost analysis see Cost analysis
Elemental cost planning see Cost plans
Elemental method

meaning 14
order of cost estimate

maintenance works estimate 39
new buildings 39
element unit quantities (EUQ) 41
external works 50
facilitating works 43
fittings/furnishings and equipment 45
gross internal floor area (GIFA) 41
group elements and elements 40
initial cost model/outline elemental cost plan 41
internal finishes 45
logic and arrangement levels 40; 464–497
maintenance contractor’s management and

administration costs 50
maintenance contractor’s overheads and profits

50
more than one building 41
services 46–49
substructure 43
superstructure 44
work to existing buildings 49

Element unit quantity (EUQ)
meaning 14
order of cost estimate 41

Element unit rate (EUR)
cost planning 52; 53
meaning 14
order of cost estimate 41

Employer
finance costs (element 12.1) 433
meaning 14

Employer’s requirements
completion and post-completion (element 9.1)

411
site accommodation (element 9.1) 410
site records (element 9.1) 410

Energy generation
wind turbines/photovoltaic devices/solar

collectors (element 5.8); (element 8.7)
278–279; 387–389

Environmental protection
maintenance contractor’s costs (element 9.2.5)

416–417
Environmental/sustainability strategy

information requirements 35

Index
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Escalators
conveyor systems (element 5.10) 291

Estimate base date
meaning 15
order of cost estimate 52–53
updating unit rates and other costs 75–76

Existing buildings
cleaning existing surfaces (element 7.5) 333
concrete repairs (element 7.6) 336
damp-proof courses (element 7.3) 330
elemental cost planning

element 7 323–339
levels 1 to 5, logic and arrangement of 486

elemental method of estimating 49
facade retention (element 7.4) 332
fungus/beetle eradication (element 7.3) 331
masonry repairs (element 7.6) 335
metal repairs (element 7.6) 337
minor demolition works/alteration works

(element 7.1) 324–327
plastic repairs (element 7.6) 339
protective coatings (element 7.5) 334
renovation works (element 7.6) 335–339
repairs to existing services (element 7.2) 328
timber repairs (element 7.6) 329

External services see Services
External walls see Walls
External works

drainage (element 8.6) 372–382
elemental cost planning

element 8 340–408
levels 1 to 5, logic and arrangement of 487–492

elemental method of estimating 50
fencing/railings and walls (element 8.4) 359–367
irrigation systems (element 8.3) 357–358
pavings and surfacings (element 8.2) 349
roads/paths (element 8.2) 345–349
services (element 8.7) 383–408
site preparation works (element 8.1) 343–344
site/street furniture and equipment (element 8.5)

368–369
soft landscaping and planting (element 8.3)

351–358
Extraordinary site investigation works see Site

investigation works

F

Facades
access and cleaning systems (element 2.5) 187
cleaning/coating existing surfaces (element 7.5)

333
retention (element 7.4) 332

Facilitating works
cost planning 43

levels 1 to 5, logic and arrangement of 465
table for group element 0 102; 107–117

estimate, meaning 14

extraordinary site investigation works (element
0.6) 116–117

major demolition works (element 0.2) 110–111
meaning 14
order of cost estimate 22; 23; 27
quantities, base for 22; 23
specialist groundworks (element 0.4) 113–114
temporary diversion works (element 0.5) 115
temporary supports to adjacent structures

(element 0.3) 112
toxic/hazardous/contaminated material removal

(group element 0.1) 108–109
Fees and charges see also Employer definable costs;

Consultants’/specialists’ fees
consultants’ feessee consultants’/specialists’ fees
maintenance contractors

building control/oversailing fees (element 9.2.12)
422

design fees 60; 61
pre-construction fee 60
rates and licences (element 9.2.12) 422

Fencing/railings and walls
barriers and guardrails (element 8.4) 366
external works (element 8.4) 359–366
prevention of access/light or noise screening

(element 8.4) 359
retaining walls (element 8.4) 361

Fire protection
piped distribution systems

fire fighting systems (element 5.11) 297–298
fire suppression systems (element 5.11) 299

Fittings/furnishings and equipment
bird and vermin control (element 4.1) 223
domestic kitchen fittings and equipment (element

4.1) 214
elemental cost planning

element 4 211–223
levels 1 to 5, logic and arrangement of 470

elemental method of estimating 45
employer definable costs (element 12.1) 434
equipment, non-mechanical/non-electrical

(element 4.1) 216–217
internal planting (element 4.1) 221
signs/notices (element 4.1) 218
special purpose (element 4.1) 216
works of art (element 4.1) 219

Floor area method
quantities for maintenance works 38

Floors
finishes (element 3.2) 204–205
lowest floor (element 1.1) 125–126
raised access floors (element 3.2) 207
upper floors

balconies (element 2.2) 157
concrete floors (element 2.2) 152
precast/composite decking systems (element 2.2)

153–154
structural screeds (element 2.2) 156
suspended floor slabs (element 2.2) 153
timber floors (element 2.2) 155
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Formal cost plans see Cost plans
Foul water disposal see Drainage installations
Foundations see Substructure
Frames

concrete casings to steel frames (element 2.1)
144–145

concrete frames (element 2.1) 146–147
space frames/decks (element 2.1) 143; 144
specialist frames (element 2.1) 143
steel (element 2.1) 141
timber (element 2.1) 148

Fuel installations
distribution systems (element 5.9) 283
external storage and piped distribution systems

(element 8.7) 394
storage tanks and vessels (element 5.9) 282

Functional units
commonly used 457
costs

unit rates 52
meaning 15
method

meaning 15
quantities for maintenance works 37; 38

reporting order of cost estimate 45
Fungus eradication

work to existing buildings (element 7.3) 332
Furnishings see Fittings/furnishings and equipment

G

Gas supply
builder’s work in connection with (element 5.14);

(element 8.7) 309; 391
main supply (element 8.7) 391
piped gas supply systems (element 5.9) 309
specialist piped supply systems (element 5.13)

310
storage tanks and vessels (element 5.9) 282

Gas venting
facilitating groundworks (element 0.4) 114

Giant hogweed
eradication (element 0.1) 109

Glazed roofs see Roofs
Grants

cost plans 88
order of cost estimate 61

Gross external areas (GEA)
meaning 15
schedule information requirements 35

Gross internal area (GIA) see also Gross internal
floor area (GIFA)

core definitions 446
examples of appropriate dimensions 448–450
floor area method 37
how and when to use 447

Gross internal floor area (GIFA)
meaning 15
quantities, determination 37

schedule information requirements 35
Groundworks

ground gas venting measures (element 0.4) 114
site clearance (element 8.1) 344
site dewatering and pumping (element 0.4) 113
site preparation (element 8.1) 343–345
soil stabilisation measures (element 0.4) 114

Group elements and elements
cost planning tables 101

building maintenance works (1 to 8) 101
complete buildings and building units (6) see

Prefabricated buildings and units
external works (8) see External works
facilitating works (0) see Facilitating works
fittings/furnishings and equipment (4) see

Fittings/furnishings and equipment
internal finishes (3) see Internal finishes
inflation (14) 103
employer-definable costs (12) 103
maintenance contractor’s administration costs (9)

102
maintenance contractor’s overheads and profits

(10) 103
principal levels 102
consultants’/specialists’ fees (11) 103
risks (13) 103
services (5) see Services
structure of 101; 102
substructure (1) see Substructure
superstructure (2) see Superstructure
work to existing buildings (7) see Existing

buildings
group element meaning 15
order of cost estimate elemental method tables

complete buildings and building units 40
external works 40
facilitating works 40
fittings/furnishings and equipment 40
internal finishes 40
services 40
substructure 40
superstructure 40
works to existing buildings 40

Guarantees
maintenance contractor’s costs (element 9.2.14)

423; 424

H

Hazardous material
removal (element 0.1) 108

Health and safety
maintenance contractor’s costs

barriers and safety scaffolding (element 9.2.5)
417

safety programme (element 9.2.5) 416
Heating systems see also Air conditioning

builder’s work in connection with (element 5.14);
(element 8.7) 315; 400

central heating (element 5.6) 249–250
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combined central heating and cooling (element
5.6) 256

combined local heating and cooling (element 5.6)
258–259

heat source (element 5.5) 246–248
local/district heating installations (element 5.6);

(element 8.7) 400–401
Hoists

enclosed/unenclosed (element 5.10) 285; 293
Hot water distribution see Water installations

I

Industrial liquid waste see Drainage installations
Inflation

construction inflation
calculation of amount 59
computation of percentage 59
element 14.2 444
proposed cost limit 58; 59; 81

cost plans
construction inflation 59; 444
element 14 444
levels 1 to 5, logic and arrangement of 497
tender inflation 59; 444
unit rates, percentage addition for inflation 53;

54; 55
meaning 15
order of cost estimate

construction inflation 59
tender inflation 59; 444
unit rates, percentage addition for inflation 53;

54; 55
table for group element 14 103
tendering conditions/changes in the market, taking

into consideration 60
tender inflation

calculation of amount 59
computation of percentage 59
element 14.1 444
proposed cost limit 58; 59; 81

Information requirements
cost plans 71
order of cost estimate

budget/cash flow constraints 35
capital allowances 35
construction procurement options initial views

35
employer definable costs 35
grants 35
initial project/design brief 35
life span 35
consultants’/specialists’ fees 35
refurbishment 35
restraints 35
statement of building use 35
statement of floor area 35
statement of quality 35
value added tax 35

Initial project/design brief

order of cost estimate information requirements
35

Inspections and monitoring
maintenance contractor’s costs (element 9.2.6)

418
Insurance

employer definable costs (element 12.1) 434
maintenance contractor’s costs (element 9.2.14)

423–424
Internal finishes

ceiling finishes (element 3.3) 207–210
elemental cost planning

element 3 201–210
levels 1 to 5, logic and arrangement of 469–470

elemental method of estimating 45
floor finishes (element 3.2) 204–205
wall finishes (element 3.1) 202–203

Irrigation systems
landscaped areas (element 8.3) 357

IT systems see Telecommunication and IT systems

J

Japanese knotweed
eradication (element 0.1) 109

K

Kitchen fittings
units/appliances and equipment (element 4.1)

214–215

L

Laboratories
external drainage (element 8.6) 378
specialist piped supply systems (element 5.13)

309–310
Labour

multi-service gang, maintenance contractor’s costs
(element 9.2.13) 423

Land acquisition
costs (element 12.1) 433

Land drainage
disposal systems for waterlogged ground

(element 8.6)
380

Landscaping
external planting (element 8.3) 354–355
irrigation systems (element 8.3) 357–358
seeding and turfing (element 8.3) 352–354

Life cycle
meaning 15

Life cycle costing
building information modelling 105
categories 23
meaning 16

Life factor
calculation 90; 91
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life expectancy of elements 90
meaning
overall life factor 99–100

Lift and conveyor installations
car lifts/car stacking systems/turntables and the

like (element 5.10) 294
conveyors (element 5.10) 296
cranes and unenclosed hoists (element 5.10)

293
dock levellers and scissor lifts (element 5.10)

292
document handling systems (element 5.10) 295
enclosed hoists (element 5.10) 285
escalators (element 5.10) 287
lifts (element 5.10) 286
moving pavements (element 5.10) 288–289
other lift and conveyor installations (element

5.10) 296
powered stairlifts (element 5.10) 290

Lighting installations see Electrical installations;
Site/street lighting

Lightning protection
installations (element 5.11) 301

M

Machinery and plant
maintenance contractor’s costs

access plant (element 9.2.7) 420
common user (element 9.2.7) 418
concrete plant (element 9.2.7) 420
hoists (element 9.2.7) 420
mobile cranes (element 9.2.7) 420
small plant and tools (element 9.2.7) 420
tower cranes (element 9.2.7) 419–420

Maintenance contractors
cost items see Maintenance contractor’s costs

list of typical consultants (element 11.3) 432
meaning 16
overheads and profit see Overheads and profit

management and staff (element 11.2) 432
specialist support services fees (element 11.2)

430
temporary accommodation/services and facilities

(element 11.2) 431
Maintenance contractor’s costs

cleaning (element 9.2.11) 422
fees and charges (element 9.2.12) 422
guarantees (element 9.2.14) 423
insurance (element 9.2.14) 423
level 1 to 3, logic and arrangement of 350
management and staff

extraordinary support costs (element 9.2.1) 413
contract specific (element 9.2.1) 412
staff travel (element 9.2.1) 413
visiting (element 9.2.1) 412

mechanical plant and equipment
access plant (element 9.2.7) 418
common user (element 9.2.7) 418
concrete plant (element 9.2.7) 420

hoists (element 9.2.7) 420
mobile cranes (element 9.2.7) 420
small plant and tools (element 9.2.7) 420
tower cranes (element 9.2.7) 419–420

safety and environmental protection
barriers and safety scaffolding (element 9.2.5)

417
environmental protection measures (element

9.2.5) 418
safety programme (element 9.2.5) 416

scaffolding (element 9.2.8) 418
security (element 9.2.4) 415
site establishment

brought in services (element 9.2.2) 415
consumables and services (element 9.2.2) 414
furniture and equipment (element 9.2.2) 413
IT systems (element 9.2.2) 414
site accommodation (element 9.2.2) 413
sundries (element 9.2.2) 415
temporary works in connection with (element

9.2.2) 413
site records (element 9.2.9) 421
site services

multi-service gang (element 9.2.13) 423
temporary works (element 9.2.13) 423

temporary works (element 9.2.8) 421
warranties (element 9.2.14) 423

Maintenance contractor’s management and
administration costs

calculation 53
cost items see Maintenance contractor’s costs
cost plans 76

element 9 409–425
levels 1 to 5, logic and arrangement of 491–493

employer’s requirements (element 9.1) 410–411
lump sum, assessment as 76
meaning 16
method of estimating 53; 76
order of cost estimate 53; 54
percentage addition 53; 54; 55
table for group element 9 102

Maintenance cost planning see Cost plans
Major demolition works see Demolition works
Management and staff

extraordinary support costs (element 9.2.1) 413
project specific (element 9.2.1) 412
staff travel (element 9.2.1) 413
visiting (element 9.2.1) 412

Marketing
costs (element 12.1) 435

Masonry repairs
existing buildings (element 7.6) 335

Medical and laboratory gas supply systems
specialist piped supply systems (element 5.13)

309
Metal repairs

existing buildings (element 7.6) 337
Metric units

use of 9
Minor building works
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external works (element 8.8) 405–408
Moving pavements

conveyor systems (element 5.10) 288
Multiple components/buildings

cost plans 71

N

Net internal areas (NIA)
core definition 451
examples of appropriate dimensions 453–457
examples of appropriate measurement points

where heating installations 457
how and when to use 452
meaning 16
schedule information requirements 35
shops, examples 460–461

O

OGC Gateways
alternative to RIBA Plan of Work 7
business justification (1) 8; 33

risk allowances 57
cost plans 65
delivery strategy (2) 8; 33

risk allowances 57
design brief and concept approval (3A) 8

order of cost estimating elemental method 45
detailed design approval (3B) 8; 66
meaning 16
operational review and benefits realisation (5) 8
readiness for services (4) 66
tender documentation preparation 8

Oil supply
storage tanks and vessels (element 5.9) 282

Operation and maintenance services
completion and post-occupancy, employer’s

requirements (element 9.1) 411
Order of cost estimate

accuracy of 35
base cost estimate 33
capital allowances 35
constituents 36
elemental method see Elemental method
element unit rates 52; 53
estimate base date, updating unit rates 52; 53
grants 82
inflation see Inflation
information requirements see Information

requirements
maintenance contractors

management and administration costs 53; 54
overheads and profits 53

meaning 16
OGC Gateway Process see OGC Gateways
purpose of 33
quantities, determination

floor area method 37

functional unit method 37; 38
reporting 62
RIBA Work Stages see RIBA Work Stages
risk see Risk
unit rates 52

updating 52; 53
value added tax assessment 60

Other employer-definable costs
archaeological fieldwork (element 12.1) 434
charges (element 12.1) 434
cost plans 79

element 12 433–435
levels 1 to 5, logic and arrangement of 495–496

decanting and relocation (element 12.1) 434
employer finance costs (element 12.1) 435
fees (element 12.1) 435
fittings/furnishings and equipment (element 12.1)

434
insurances (element 12.1) 434
land acquisition costs (element 12.1) 433
lump sum allowances 56; 79
marketing costs (element 12.1) 435
meaning 16
order of cost estimate 56
other employer costs (element 12.1) 435
planning contributions (element 12.1) 434
specialist fieldwork (element 12.1) 434
table for group element 12 103
tenant’s cost/contributions (element 12.1) 434
total estimated cost 56; 69; 70

Overheads and profit
allowances 79
amount of net profit (element 10) 425
calculation 78; 79
combined as single cost centre 57; 58
cost plans 54; 62
elemental method of estimating 36
head office set up and administration (element

10) 425
meaning 16
order of cost estimate 54
percentage addition 54; 55; 77
pre-contract fees (element 11.2) 431
separate cost centres 79
table for group element 10 103
works cost estimate 78

P

Pavings and surfacings
external works (element 8.2) 345–350

Photovoltaic devices
energy generation (element 5.8); (element 8.7)

278; 388
Piles

foundations (element 1.1) 122–124
Plant and machinery see Machinery and plant
Plant growth

eradication (element 0.1) 109

Index

540 | RICS NEW RULES OF MEASUREMENT EFFECTIVE FROM 1 JANUARY 2015



Planting
internal natural and artificial planting (element

4.1) 221
Plastic repairs

existing buildings (element 7.6) 341
Plumbing see Water installations
Powered stairlifts see Lift and conveyor installations
Power installations see Electrical installations
Predicted life

calculations 99–100
Price stability

meaning 16
Prime contractor see Maintenance contractors
Procurement

cost control 71
Protective coatings

existing buildings (element 7.5) 334

Q

Quantities
cost plans

Formal Cost Plan 1 75
Formal Cost Plan 2 73
Formal Cost Plan 3 74
method of measurement 73
nearest whole element 73

order of cost estimate
floor area method 37
functional unit method 37; 38

R

Radio and television studios
specialist electrical/electronic installations/systems

(element 5.13) 313
Radon gas see Gas venting
Ramps see Stairs, ramps and landings
Records

site records
employer’s requirements (element 9.1) 410
maintenance contractor’s costs (element 9.2.9)

421
Reference service life

data sources 90
meaning 17

Refrigeration systems
specialist systems (element 5.13) 311

Refuse disposal
chutes/incineration plant and the like (element

5.3) 235
Refurbishments

order of cost estimate information requirements
35

Relocation
costs (element 12.1) 434

Renovation works
concrete repairs (element 7.6) 336
masonry repairs (element 7.6) 335
metal repairs (element 7.6) 337

plastic repairs (element 7.6) 339
timber repairs (element 7.6) 338

Reports
cost plans 82
order of cost estimate 62

Reptile mitigation measures
facilitating works (element 0.6) 116

Residual risk
meaning 17

Retail shops see Shops
RIBA Outline Plan of Work

meaning 18
RIBA Plan of Work

alternative to see OGC Gateways
meaning 18

RIBA Work Stages
appraisal (A) 8
concept (C) 8

order of cost estimating elemental method 41
construction to practical completion (K) 8
cost plans 33; 34
design brief (B) 8; 57; 65
design development (D) 8; 70
meaning 18
mobilisation (J) 8

Risk
allowance 56–58

calculation 80–82
cost target 80
design development risks 58; 80
employer change risks 58; 80; 81
employer other risks 58; 81
formal risk analysis 57; 80
inclusion in order of cost estimates 57
meaning 18
percentage 58

avoidance 57
cost plans 61; 63

element 13 437–443
levels 1 to 5, logic and arrangement of 495

design development risks
allowance 57; 81
typical causes, list of (element 13.1) 437

employer change risks
allowance 58; 81
typical causes, list of (element 13.3) 441

employer other risks
allowance 58; 81
typical causes, list of (element 13.4) 442; 443

maintenance contractor’s design
development risk 58

order of cost estimate 57–59
proposed cost limit 58
reassessment 58
reduction 57
register/log

information requirements 57
meaning 18

residual risk, meaning 17
retention 57
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separate cost targets 81
sharing 57
table for group element 13 103
transfer 57
value, meaning 18

Roads and paths
cleaning, maintenance contractor’s costs (element

9.2.11) 422
external works (element 8.2) 345–350

Roofs
all components (element 2.3) 159; 160
coverings (element 2.3) 160–162
drainage 163–164
features not forming part of the main roof

structure (element 2.3) 166
glazed roofs (element 2.3) 162–163
rooflights/skylights and openings (element 2.3)

164

S

Safety see Health and safety
Sanitary installations

ancillaries, bathroom/toilet and shower fittings
(element 5.1) 228–229

appliances and accessories (element 5.1) 226
Scaffolding

maintenance contractor’s costs (element 9.2.8)
421

Schedules
information requirements

accommodation 35
gross external areas 35
gross internal areas 35
net internal areas 35
site area 35

Scissor lifts and levellers
systems for goods and people (element 5.10)

292
Screeds see Floors
Security

observation and access control installations and
the like (element 5.12); (element 8.7) 306;

396
staff/equipment, maintenance contractor’s costs

(element 9.2.4) 415
Services

builder’s work in connection with (element 5.14)
315

external services (element 8.7) 401
catering equipment (element 5.2) 230
communication/security and control systems

(element 5.12) 303–308
disposal installations (element 5.3) 232–236
electrical installations (element 5.8) 269–281
electricity mains supply (element 8.7) 386
elemental cost planning

element 5 224–321
levels 1 to 5, logic and arrangement of 471–486

elemental method of estimating 46–49
fire and lightening protection (element 5.11)

297–302
fuel installations (element 5.9) 282
fuel storage and piped distribution systems

(element 8.7) 394
gas mains supply (element 8.7) 391
heat source (element 5.5) 246–248
lift and conveyor installations (element 5.10)

295–296
local/district heating systems (element 8.7) 400
minor building works and ancillary buildings

(element 8.8) 405–408
repairs to existing services (element 7.2)

328–329
sanitary installations (element 5.1) 226–230
security systems (element 8.7) 396
site/street lighting systems (element 8.7)

398–339
space heating and air conditioning (element 5.6)

249–262
specialist installations (element 5.13) 309–314
telecommunications and other communications

systems (element 8.7) 393
ventilation (element 5.7) 263–268
water installations (element 5.4) 237–245
water mains supply (element 8.7) 384

Sewage systems see Drainage installations
Shops

estate agency and valuation, application 461
examples of net internal area 462; 463
special use definitions 460

Signs and notices
fittings (element 4.1) 218

Site accommodation and equipment
employer’s requirements (element 9.1) 410
maintenance contractor’s costs (element 9.2)

413
Site area

cleaning and tidying (element 9.2.11) 422
constraints, information requirements 35
dewatering and pumping, facilitating works

(element 0.4) 113
establishment, maintenance contractor’s costs see

Maintenance contractor’s costs
meaning 18
schedule information requirements 35

Site investigation works
archaeological site investigation works (element

0.6) 116
other extraordinary site investigation works

(element 0.6) 117
reptile/wildlife mitigation measures (element 0.6)

116
Site preparation works

preparatory groundworks (element 8.1) 344
site clearance (element 8.1) 343

Site/street furniture and equipment
external use (element 8.5) 368–369
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ornamental features (element 8.5) 370
Site/street lighting

external illumination systems (element 8.7) 398
Smoke extract/control

installations/systems (element 5.7) 267
Soft landscaping see Landscaping
Soil stabilisation measures

facilitating works (element 0.4) 114
Solar collectors

energy generation (element 5.8); (element 8.7)
278; 388

Space heating and air conditioning see Air
conditioning; Heating systems

Specialist groundworks see Groundworks
Specialist installations

electrical/electronic installations/systems (element
5.13) 313–314

piped supply systems (element 5.13) 309
refrigeration systems (element 5.13) 311
water features (element 5.13) 314

Sports areas
surfacings and pavings (element 8.2) 349

Staff see Management and staff
Stairs, ramps and landings

balustrades and handrails (element 2.4) 170
finishes (element 2.4) 169
ladders/shutes/slides (element 2.4) 171
structures (element 2.4) 167

Steam distribution see Water installations
Steel frames see Frames
Street furniture see Site/street furniture and

equipment
Subcontractors

meaning 18
Subcontractor’s management and administration

charges
allowance for 77
meaning 18

Sub-element
meaning 18

Substructure
basement excavation (element 1.1) 130
basement retaining walls (element 1.1) 131–138
elemental cost planning

element 1 118–138
levels 1 to 5, logic and arrangement of 466–467

elemental method of cost estimating 43
foundations (element 1.1) 119–121
lowest floor construction (element 1.1) 125–129
specialist foundations (element 1.1) 122–125

Superstructure
elemental cost planning

element 2 139–200
levels 1 to 5, logic and arrangement of 466–469

elemental method of cost estimating 44–45
external walls (element 2.5) 173–188
floors (element 2.2) 151–172
frame (element 2.1) 141–150
internal doors (element 2.8) 199–200

internal walls and partitions (element 2.7)
192–198

roofs (element 2.3) 159–167
stairs and ramps (element 2.4) 168–172
windows and external doors (element 2.6)

188–191
Surfacings and pavings

external works (element 8.2) 345–350
Surveys

maintenance contractor’s costs (element 9.2.6)
418

Suspended floors see Floors
Swimming pools

specialist piped supply systems (element 5.13)
309

Symbols used for measurement 11

T

Tables for group elements see Group elements and
elements

Taxation allowances and reliefs
cost planning 82
order of cost estimate 60

Telecommunication and IT systems see also
Communication systems

employer’s requirements (element 9.1) 410
Television and radio studios

specialist electrical/electronic installations/systems
(element 5.13) 313

Temporary diversion works
drains/waterways and services (element 0.5) 115

Temporary supports
adjacent structures (element 0.3) 112

Temporary works
maintenance contractor’s costs (element 9.2.8);

(element 9.2.13) 421; 423
Tenants

costs/contributions (element 12.1) 434
Tender inflation

cost planning
calculation of amount 59
computation of percentage 59
element 14.1 444

meaning 18
order of cost estimate

calculation of amount 59
computation of percentage 59
proposed cost limit 59

Testing and commissioning
completion and post-completion requirements,

maintenance contractor’s costs (element
9.2.10) 422

drainage installations
external works (element 8.6) 374–382
foundations (element 1.1) 127; 129
upper floors (element 2.2) 158

external services (element 8.7) 401
irrigation systems (element 8.3) 358
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Timber
existing buildings, fungus/beetle eradication

(element 7.3) 330; 331
floors see Floors
frames see Frames
repairs to existing buildings (element 7.6) 338

Time value of money
discounting equations 504
meaning 18

Toxic material
disposal of waste (element 5.3) 234–235
removal (element 0.1) 108–109

Transformation devices see Electrical installations
Transport systems see Lift and conveyor

installations

U

Underpinning
external site boundary walls (element 8.8) 407
foundations (element 1.1) 125

Unit rates
cost plans 75; 97

cost analyses and benchmark analyses 75; 97
equation for calculating updated rate 75
estimate base date 75
exclusions 75
inclusions 75
percentage addition for inflation 75
updating rates 75

meaning 17
order of cost estimate

applicable to measurement method used 52
cost analyses and benchmark analyses 52
costs per functional unit 52
current at time of 52
equation for calculating updated rate 53
inclusions 53
percentage addition for inflation 53
updating rates 52; 53

V

Vacuum cleaning systems
specialist piped supply systems (element 5.13)

309; 310
Value added tax assessment 60
Vehicles

lifting/storage and movement systems (element
5.10) 294

Ventilation
builder’s work in connection with (element 5.14);

(element 8.7) 315; 401
central ventilation systems (element 5.7) 263
local and special ventilation (element 5.7)

265–266

smoke extract/control systems (element 5.7)
267

Vermin control
installations and equipment (element 4.1) 223

W

Walls see also Fencing/railings and walls
external

above ground level (element 2.5) 174–178
access and cleaning systems (element 2.5) 187
balustrades/handrails/railings and proprietary

balconies (element 2.5) 186
below ground level (element 2.5) 179; 183
cleaning/coating existing surfaces (element 7.5)

333–334
existing buildings, facade retention (element 7.4)

332
external soffits (element 2.5) 183
solar/rainscreen cladding (element 2.5) 182
subsidiary walls (element 2.5) 185–186

finishes (element 3.1) 202–203
internal

balustrades and handrails (element 2.7) 194–195
cubicles (element 2.7) 197
moveable room dividers (element 2.7) 197
walls and partitions (element 2.7) 192–193

Warranties
maintenance contractor’s costs (element 9.2.14)

423
Waste disposal

drainage installations see Drainage installations
refuse disposal (element 5.3) 235

Water features
specialist piped supply systems (element 5.13)

314
Water installations

builder’s work in connection with (element 5.14);
(element 8.7) 315; 384

cold water distribution (element 5.4) 239–240
hot water distribution (element 5.4) 241–242
mains water supply (element 5.4) 384
specialist piped supply systems (element 5.13)

309
steam and condensate distribution (element 5.4)

244–245
Wildlife mitigation measures

facilitating works (element 0.6) 116
Windows

external (element 2.6) 188
Wind turbines

energy generation (element 5.8); (element 8.7)
278; 387

Works of art
fittings (element 4.1) 219

Works packages
Work to existing buildings see Existing buildings
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NRM 3: Order of cost estimating and cost planning for building maintenance works.

The RICS new rules of measurement (NRM) is a suite of documents issued by the RICS Quantity
Surveying and Construction Professional Group. 

The rules have been written to provide a standard set of measurement rules that are understandable by
all those involved in a construction projects and maintenance programmes of works. 

This volume NRM 3: Order of cost estimating and cost planning for maintenance works, provides
fundamental guidance on the quantification of maintenance works for the purpose of preparing order of
cost estimates and formal cost plans (pre construction) and detailed cost plans (post construction) and
during the in use phases of the building life cycle. The guidance provided by the rules also aids the
procurement and cost control of maintenance works. 

NRM 3 follows the same structure and premise as the NRM 1: Order of cost estimating and cost
planning for capital building works. Consequently, NRM 3 also gives direction on how to quantify other
items associated with building maintenance works, which are not reflected in the measurable
maintenance work items – i.e. maintenance contractor’s management and administration charges,
overheads and profit, consultants’ fees, employer definable other maintenance-related costs; and risks
allowances in connection with maintenance works. 

Unlike capital building projects, maintenance works are required to be carried out from the day a building
or asset is put to use until the end of its life. Accordingly, while the costs of a capital building works
project are usually incurred by the building owner/developer over a relatively short-term, costs in
connection with maintenance works are incurred throughout the life of the building – over the short,
medium and long-term. Therefore NRM 3 also provides guidance on the measurement and calculation of
the time value of money (NPV and payback methods), as well as other considerations such as taxation
and other incentives.

Together, NRM 1 and NRM 3 present the basis of good life cycle cost management of capital building
and maintenance works – enabling more effective and accurate cost advice to be given to clients and
project team members, as well as facilitating better cost control. They can be used jointly to develop and
manage life cycle cost plans (LCCPs) for construction, maintenance, renewal works, to inform investment
appraisals, and selecting the best value option. NRM 3 also provides a digital cost data set and
classification for the economic analysis of maintenance works in BIM solutions. 

In addition, the rules can be used as a basis for capturing and analysing historical cost data in the form
required for future order of cost estimates and elemental cost plans, thereby completing the ‘cost
management cycle’ and bridging the capital and revenue divide.

The RICS new rules of measurement are based on UK practice, but the requirements for a coordinated
set of rules and underlying philosophy behind each section have worldwide application.

RICS new rules of measurement
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