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FOREWORD

A working group, comprising Dave Lindenberg (chairman), Martin Smith, Professor Paul Bowen, Martin
Treadaway and Keith Cattell, undertook the compilation of a Guide to Elemental Cost Analysis based on a
previous version. A new version, with minor changes, has been prepared for use in Africa by a committee
of the Africa Association of Quantity Surveyors comprising Dr Corné de Leeuw (chairman) representing
the Southern Region, Francis Githaiga and Daniel Kimoro representing the Eastern Region and Joseph
Ajanlekoko representing the Western Region

The primary purpose of this Guide is to present a system for elemental estimating. However, the
document has been compiled in such a a manner as to enable and stimulate dedicated cost analysis and
cost comparison between construction projects

Murray & Roberts is thanked for its sponsorship of this publication. They may be contacted on
info@murrob.com or www.murrob.com

June 2003



EXPLANATORY NOTES

The primary objective of this Guide is to present a system which sets out principles and a model format
for elemental estimating

Cost analysis

Meaningful elemental cost analysis will only be possible if cost data are based on a uniform standard analysis.
The estimator is therefore urged not to deviate from the system proposed in this Guide since only then will
it be possible to use the derived data for comparative elemental estimating and cost planning

Guide

The list of elements are as follows:

e Primary elements

e Special installations

e Alterations

e External works and services
e Training

e Preliminaries

e Contractor’s fee

e Contingency allowances

e Fluctuation

e Tax

Salient features of Guide

The element PILING falls under Special Installations as it represents an abnormal site condition and would
adversely affect meaningful cost comparison of typical building projects with different ground conditions

BASEMENT EXCAVATIONS are deemed to be part of the site preparation and, therefore, have been included
with External Works and Services. There is no separate element called BASEMENT and the basement
components such as floors, walls, etc, have been included with the appropriate Primary Elements. However,
in a special case the estimator may decide to treat the basement as a separate Primary Element.

There is an element INDEPENDENT STRUCTURAL COMPONENTS applicable to unframed structures.
All slabs and staircases fall under the elements Structural Frame or Independent Structural Components,
as the case may be, and the Guide clearly indicates how these are to be provided for

CONCRETE WALLS, whether reinforced or not, are included with External Facade or Internal Divisions, as
the case may be, and not with the Structural Frame. Concrete walls are included with the External Envelope
or Internal Divisions based on a functional, rather than a construction, definition

PARTITIONS is an element which is separate from Internal Divisions

The category SPECIALIST INSTALLATIONS includes all specialist subcontractor work, except for the
conventional Electrical Installation within the building. There is a comprehensive list of Specialist Installations
which incorporates all the more frequently encountered specialist work

An element, MISCELLANEOUS ITEMS, appears at the end of sections 1, 2 and 4 for any items which are
not catered for within the list of elements

TRAINING is a bill required in certain countries mainly by government clients to be included in bills of
quantities and, therefore, is an element of cost

PRELIMINARIES includes a break-down of components. It appears at the end of the estimate



CONTRACTOR'’S FEE is a separate section. This is an optional approach and the estimator may wish to
include the principal contractor’s fee on a pro rata basis within the individual rates in the estimate. The
Contractor’s fee is often a separately identifiable and negotiated amount, as in the case of multiple procurement
contracts, and it may be helpful to reflect this cost separately. However, it should be realised that this
approach will distort the cost analysis data

CONTINGENCY ALLOWANCE includes both “Price and Detail Development” and “Building Contract
Contingencies” as components. The Price and Detail Development Contingency is there to take care of
design development at the estimating stage, and the Building Contract Contingency is included to cover
unforeseen circumstances during the contract stage

FLUCTUATION is included in order to provide estimated pre-tender and contract fluctuation in cost

TAX is included as an element of cost. The estimator should not attempt to indicate sales tax separately if
it is not readily identifiable.



DEFINITIONS

Sections

The elements are sub-divided into the following sections: Primary Elements, Special Installations, Alterations,
External Works and Services, Training, Preliminaries, Contractor’s Fee, Contingency Allowances, Fluctuation
and Tax. Elements are defined and constant for all buildings, thus facilitating the use of information obtained
from a building when estimating the cost of other similar buildings

Element

Buildings are divided into elements (e.g. Substructure, External Facade, Roofs, etc). An element is that part
of any building that always performs the same function irrespective of its construction or specification.
Elements should not be combined or divided

Component

Each element is sub-divided into components (eg the element Roofs is sub-divided into the components
of Construction, Coverings, Insulation, etc). Where a specific component forms a high cost part of the
estimate, such component should be further sub-divided into sub-components

Measurements required for element or component

The measurement required is the actual quantitative unit of the element or component. Each of the elements
or components is considered and evaluated in the plane in which it occurs (eg the element Roofs would
be evaluated per square metre in the various planes of the roof, the component Downpipes per metre length
and the component Dormers per unit number). The quantity of an element or a component is measured
and multiplied by a monetary rate thus obtaining an estimated construction cost for that element or component
Unit

Unit denotes the unit of measurement of the individual element or component.

Composition of element or component

Each element comprises various components. Each component comprises various parts or sub-components

Taking off/Pricing notes

Taking off/pricing notes are guidelines to assist the estimator in the taking off and pricing stages of an
estimate

Code

The code is the numerical identification for each element or component

Cost

Cost is the cost of an element and is the aggregate of the component costs comprising the particular
element

Quantity

Quantity is the actual measured quantity of an element or component



Cost per unit

Cost per unit is the cost of an element divided by the measured quantity of the element (eg the cost of the
element Roofs divided by the area of the element Roofs)

Cost per square metre

Cost per square metre is the cost of the element divided by the construction area

Cost (percentage) %

Cost % is the cost of the element expressed as a portion of the total cost

Construction area

The construction area of a building is the total of all the areas of a building measured on plan at each covered
floor level over the external walls or external lines of the outermost vertical enclosing planes or, where
applicable, the centre line of party walls between buildings

The following items are included in the calculation of construction area

e Internal stairwell and staircase areas

« Lift shaft areas

* Duct space areas

e Mezzanine floor areas

» Finished floor areas in attic spaces

« Floor areas to penthouses, staff quarters, lift motor rooms, etc.

< All open but covered porches, balconies and balcony corridors within the enclosing planes of the main
building

< Floor areas to attached sheds, carports, etc., and all partially completed rooms, porches, balconies, etc.,

provided the relevant areas are covered and have at least two of their walls not less than two thirds of
the storey height on which they occur

The following to be excluded from the calculation of construction area

External steps and paved areas

Areas of projecting roof overhangs, hoods, canopies and the like

Enclosed open areas (light or ventilation wells and courtyards)

Areas of open covered ways and carports, etc

Areas of unenclosed fire escapes

Areas on plan of small projections such a pilasters, attached piers, fins, chimney breasts, etc

Training

Government clients in some countries may require the inclusion of an amount for training of individuals.
Training of candidates shall consist of institutional training on a competency based modular basis and
practical on-site training under competent supervision provided by the contractor
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SUMMARY OF ELEMENTS

Primary elements

e Foundations

e Ground floor construction
e Structural frame

< Independent structural components
e External facade

e Roofs

e |Internal divisions

e Partitions

e Floor finishes

e Internal wall finishes

e Ceilings and soffits

e Fittings

e Electrical installation

e Internal plumbing

* Fire services

e Balustrading, etc.

e Miscellaneous items

Specialist installations

e Piling

e Sun control screens, grilles, etc
< Raised access floors

e Special fire prevention

e Lifts

e Escalators

e Air conditioning

e \Ventilation

e Heating

e Special electrical installations
e Other services
 Compactors

e Access control

e Gondolas and cleaners’rails
* Stoves

e Kitchen equipment

e Specialised equipment

e Security systems

e Communication systems

e Prefabricated cold rooms

+ Signage

e Artwork

e Miscellaneous items



Alterations
e Alterations

External works and services

e Soil drainage

e Sub-surface water drainage

e Stormwater drainage

e Water supplies

e Fire service

e External electrical installations and electrification
e Connection fees, etc

e Demolitions

e Site clearance

e Earthworks

* Boundary, screen and retaining walls, etc
e Fencing and gates

e Roads, paving, etc

e Covered parking, walkways, etc
e Pergolas, canopies, etc

e Minor construction work

e Pools, etc

e Sports facilities

e Garden works

e Miscellaneous items

Training
e Training

Preliminaries
e Preliminaries

Contractor’s fee
e Contractor’s fee

Contingency allowances
* Price and detail development
« Building contract contingencies

Fluctuation
 Pre-tender fluctuation
e Contract fluctuation

Tax
e Value added tax
e Sales tax
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EXAMPLES




EXAMPLE A

TYPICAL EXAMPLE OF THE LAYOUT OF AN ELEMENTAL ESTIMATE
ELEMENT 104: EXTERNAL FACADE

Details of Element and Component Element | Cost
Element Component Description _ _ Cost Cost Rate
Unit | Quantity | per unit
R* R* R* %
104 External facade m? 111 174,68 19390,00 | 220,34 15,00
104.10 Brick and 230 mm Brick wall m’ 94 130,00 12 220,00
block walls
104.50 External External cement plaster m’ 83 50,00 4150,00
finishes and PVA paint to walls
Facing bricks m’ 11 60,00 660,00
104.60 Windows Residential type windows m’ 4 340,00 1 360,00
104.80 Doors FLB door size No 1 1.000,00 1.000,00
813 x 2032 mm

Notes: Construction area = 88 m*; Elemental area = 111 m”.
Details included in descriptions will depend upon the extent of information available.

*Or other denomination
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EXAMPLE B

TYPICAL EXAMPLE OF AN ELEMENTAL ESTIMATE SUMMARY

ESTIMATE OF ESCALATED CONSTRUCTION COST AT CONTRACT COMPLETION DATE
INCLUDING VALUE ADDED TAX (16/6/98)

SUMMARY OF CONSTRUCTION COST

Construction Rate % of
Cost per m? construction
R* R* cost %
Primary elements 2 781 900 1 028,81 61,48
Special installations 450 050 166,44 9,95
Alterations - - -
External works and services 715 030 264,43 15,80
Training - - -
Preliminaries 278 020 102,82 6,14
Contractor’s fee (spread over all elements) - - -
Contingency allowances 300 000 110,95 6,63
ESTIMATE OF CURRENT CONSTRUCTION COST 4 525 000 1673,45 100,00
(EXCLUDING VAT)** (1/04/97)
Pre-tender fluctuation 141 700 52,40 3,13
Contract fluctuation 351 100 129,84 7,76
Value added tax (VAT)** 702 500 259,80 15,52
ESTIMATE OF ESCALATED CONSTRUCTION COST 5720 300 2 115,50 126,42
AT CONTRACT COMPLETION DATE INCLUDING
VALUE ADDED TAX** (16/06/99)

*Or other denomination

CONSTRUCTION AREA: 2 704 m?
PROGRAMME ASSUMPTIONS: Date of estimate . 1 April 1997
Contract tender date : 16 June 1997
Contract completion date : 16 June 1999
FLUCTUATION: Pre-tender contract
fluctuation : Based on latest published tender price index
Date of estimate index :1092,5
Contract tender date index : 1126,7
Contract fluctuation : Based on latest published building cost index (fluctuation
during building period) adjusted for cash flow and fixed
portion
Contract tender date index : 158,4
Contract completion date index: 183,6
VALUE ADDED TAX (VAT)**: Value added tax calculated at 14,00%
EXCLUSIONS
This estimate of construction cost is based on ruling competitive tender market conditions and excludes the following:
Abnormal foundations Security system Loose furniture and fittings Fencing and gates  Professional fees
USER NOTE:
Other items comprising the total capital investment for the project should be reflected elsewhere eg:
Property costs Promotional costs Financing costs Funding costs
Local authority costs Sundry costs Professional fees Tenanting costs
*Or other denomination **Adjust if sales tax is applicable
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EXAMPLE B - continued

ELEMENTAL ESTIMATE OF CONSTRUCTION COST

Cost Quantity Unit Cost per | Cost per Cost
Code Description unit m? %
R* R* R*

1 PRIMARY ELEMENTS 2781900 2704 m? 1028,81| 1028,81 61,48%
100 Foundations 92 380 2624 m? 35,21 34,16 2,04%
101 Ground floor construction 148 120 2624 m?2 56,45 54,78 3,27%
102 | Structural frame - - m?

103 | Independent structural components 97 020 2704 m? 35,88 35,88 2,14%
104 | External facade 673 900 1232 m? 547,00 249,22 14,89%
105 | Roofs 530 930 2580 m? 205,79 196,35 11,73%
106 Internal divisions 137 770 901 m? 152,91 50,95 3,04%
107 Partitions 12 780 48 m?2 266,25 4,73 0,28%
108 Floor finishes 137 210 2624 m? 52,29 50,74 3,03%
109 Internal wall finishes 126 680 2 453 m? 51,64 46,85 2,80%
110 | Ceilings and soffits 172 120 2 624 m? 65,59 63,65 3,80%
111 | Fittings 18 900 2624 m? 7,20 6,99 0,42%
112 | Electrical installation 541 440 2 624 m2 206,34 200,24 11,97%
113 | Internal plumbing 82 000 26 no 3 153,85 30,33 1,81%
114 Fire services 10 650 17 no 626,47 3,94 0,24%
115 | Balustrading, etc - - m

116 | Miscellaneous items - - m?

2 SPECIALIST INSTALLATIONS 450 050 2704 m? 166,44 166,44 9,95%
200 | Piling - - m2
201 Sun control screens, grilles, etc - - m?

202 Raised access floors - - m?
203 | Special fire prevention - - m?
204 | Lifts _ _ no
205 | Escalators - - no
206 Air conditioning 264 000 800 m? 330,00 97,63 5,83%
207 | Ventilation 143 050 1774 m? 80,64 52,90 3,16%
208 | Heating - - m?
209 | Special electrical installations - - m?
210 Other services 13 000 2704 m? 4,81 4,81 0,29%
211 | Compactors - - no
212 | Access control - - no
213 | Gondolas and cleaners’ rails - - no
214 Stoves - - no
215 | Kitchen equipment - - m?
216 | Specialised equipment - - m?
217 | Security systems - - m?
218 | Communication systems - - m2
219 Prefabricated cold rooms - - no
220 | Signage 30 000 2704 m? 11,09 11,09 0,66%
221 | Artworks - - no
222 Miscellaneous items - - m?

*QOr other denomination
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EXAMPLE B - continued

ELEMENTAL ESTIMATE OF CONSTRUCTION COST

CONSTRUCTION COST AT CONTRACT
COMPLETION DATE INCLUDING VALUE
ADDED TAX** (16/06/99)

Cost Quantity | Unit | Costper | Cost per Cost
Code Description Unit m? %
R* R* R*

3 ALTERATIONS - - m? - - -

4 EXTERNAL WORKS AND SERVICES| 715 030 2704 m? 264,43 264,43 15,80%
400 | Soil drainage 20 750 273 m 76,01 7,67 0,46%
401 | Sub-surface water drainage - - m
402 | Stormwater drainage 18 680 295 m 63,32 6,91 0,41%
403 | Water supplies 16 380 273 m 60,00 6,06 0,36%
404 Fire service 16 380 273 m 60,00 6,06 0,36%
405 External electrical installations 25 000 1 m 25 000,00 9,25 0,55%
406 | Connection fees, etc 20 000 4 no 5 000,00 7,40 0,44%
407 | Demolitions 72 000 1 no 72 000,00 26,63 1,59%
408 | Site clearance 2470 4930 m? 0,50 0,91 0,05%
409 | Earthworks 137 410 1808 m?3 76,00 50,82 3,04%
410 | Boundary, screen and retaining walls, 34 080 122 m? 279,34 12,60 0,75%

etc.
411 | Fencing and gates - - m
412 Roads, paving, etc 244 080 5072 m? 48,12 90,27 5,39%
413 | Covered parking, walkways, etc - - m?
414 | Pergolas, canopies, etc 11 400 30 m? 380,00 4,22 0,25%
415 | Minor construction work - - m?
416 | Pools, etc - - no
417 | Sports facilities - - no
418 | Garden works 50 000 1430 m? 34,97 18,49 1,10%
419 | Miscellaneous items 46 400 80 no 580,00 17,16 1,03%

5 TRAINING - - m2 - — _

6 PRELIMINARIES 278 020 2704 m? 102,82 102,82 6,14%

7 CONTRACTOR'’S FEE - - m? - - -

8 CONTINGENCY ALLOWANCES 300 000 2704 m? 110,95 110,95 6,63%
800 | Price and detail development 150 000 2704 m2 55,47 55,47 3,31%
801 | Building contract contingencies 150 000 2704 m? 55,47 55,47 3,31%

ESTIMATE OF CURRENT CONSTRUCTION| 4 525 000 2704 m? 1673,45| 1673,45| 100,00%
(EXCLUDING VAT** (01/04/97)

9 FLUCTUATION 492 800 2704 m2 182,25 182,25 10,89%
900 | Pre-tender fluctuation 141 700 2 704 m? 52,40 52,40 3,13%
901 | Contract fluctuation 351 100 2 704 m? 129,84 129,84 7,76%
10 VALUE ADDED TAX 702 500 2704 m? 259,80 259,80 15,52%

(VAT)**
ESTIMATE OF ESCALATED 5720 300 2704 m? 211550 211550| 126,42%

Note: Contractor’s fee spread over all elements

*Or other denomination

**Adjust if sales tax is applicable
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