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1 Introduction 
 
 

1.1 Background 
International construction price comparisons are notoriously problematic, not least 
because we do not know the ‘right’ answer.  The challenge is to identify an 
approach that provides an appropriate combination of reliable results, simplicity 
and reasonable cost in implementation.  A Basket of Construction Components 
(‘BOCC’) approach was used in the 2005/06 pricing round but practical problems 
were encountered when the method was used in the field; in addition, the data 
obtained could not be readily aligned with standard national accounts frameworks.  
This present study is intended to develop a new approach.  Initial thoughts and 
intentions were set out in the Consultants’ Terms of reference in August 2009 and 
a Concept note in September 2009 (the latter is attached as Appendix A). 
 
Measurement of construction prices is difficult and there are relatively few 
countries with reliable (temporal) construction output price indices.  The UK 
probably has the most sophisticated approach dating back to the 1970s and reliant 
on a regular supply of tender price information in a consistent format based on bill 
of quantities and the availability of extensive work item base price schedules.  
There are, however, problems, even with the UK method: it does not cope well 
with specialist (mechanical and electrical) services and installations (for example, 
cladding systems), partly because they are often not fully measured in bills of 
quantities but also because measurement conventions and descriptions are much 
less standardised than traditional building works.  In addition, in recent years, the 
use of bills and quantities has reduced and the supply of suitable price data has 
declined in both quantity and quality. 
 
Measuring construction prices across countries is more difficult than measuring 
price trends within a country so the expectations of any method have to be 
realistic.  The approach set out here attempts to balance the need for rigour and 
accuracy with the realities of data availability and the cost and effort required. 

1.2 Purpose 
The overall purpose of the proposed work is to develop and test a new approach to 
collecting data for international construction price comparisons as a contribution 
to the Bank’s work on Purchasing Power Parities.  It will include testing the 
feasibility of using ISIC industry categories as a framework for input prices in 
order to provide linkages to national accounts.  A useful by-product may be to 
establish a consistent international approach to temporal construction price indices 
or deflators. 
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1.3 Scope 
Construction includes building and civil engineering projects including work by 
contractors, by individuals or households, by public sector direct labour/ own 
account organisations and by construction units in commercial or industrial 
organisations that are recorded to other industries.  The definition of construction 
output may include professional services (designers, managers, etc.) but typically 
does not; and it may include some but not necessarily all informal construction 
activity. 
 
Construction is a major element of Gross Fixed Capital Formation (GFCF) or 
national investment (the other major element is capital equipment).  Construction 
can be subdivided into new work and work to existing buildings and the latter can 
be subdivided into refurbishment and improvement and repair and maintenance.  
Strictly speaking, refurbishment and improvement work is counted as investment 
while repair and maintenance is counted as consumption.   

1.4 Definitions and concepts 
Language is important and, like many industries, construction has its own, some 
of which is international and universal and some of which is distinctly regional or 
local.  The Consultants are aware that misunderstandings of meaning are at the 
root of many shortcomings in international comparison exercises and close 
attention will be made to the use of language throughout the survey.  Wherever 
possible, jargon will be avoided.  This section addresses two common sets of 
terms: costs and prices, and comparability and representativity. 

1.4.1 Cost and price  
The terms cost and price are often used interchangeably, however, in this context 
they have different meanings and it is important to clarify those meanings. Cost 
generally refers to input costs, and this can be interpreted in varying ways. They 
may be thought of as the cost to the contractor of performing construction work, 
including the cost of labour and materials, hire or ownership costs related to plant 
and equipment, and job-specific overhead costs such as site sheds and hoardings, 
temporary services and insurance of the works (generally referred to as 
‘preliminaries’ or ‘general costs’). In this study, however, the distinction is made 
between the cost of inputs alone with “value-adding” components treated as those 
items that are added to pure input costs that adjust input costs to output prices (see 
Fig. 1, overleaf).  
 
Site labour, for example, could be considered as an input, similarly profit might 
be considered as a component of output price. In this context neither distinction is 
of great significance as the important concern is that it is purchaser prices that are 
required for international comparisons. Depending on the type of cost/price data 
that is collected, various adjustments are needed to produce purchaser prices that 
represent the actual amount that a client or consumer of construction industry 
output actually pays. If pure input costs are collected then a number of 
adjustments are needed; if the data are actual out-turn prices then there may be 
little adjustment required. In all cases, cost data collection requires considerable 



3 
 

care as costs may have a number of components that must be identified and 
allowed for.  The figure below sets out the main elements of construction costs 
and prices. 
 
Figure 1: OWNERSHIP OF CONSTRUCTION COSTS AND PRICES 

 
Materials and products 
These are basic inputs and include simple materials such as cement, sand and 
sawn timber as well as manufactured products such as concrete, fired clay 
products (e.g. bricks and tiles) and plywood. This category may also include 
composite products such as window units comprising frames, glazing and fittings 
such as hinges and locks; products like these include not only basic material 
inputs but other manufactured products and the labour involved in assembling 
them.  As they are generally purchased as complete components by contractors, 
ready for installation into the works, and the labour is often, but not always, in 
another industry, they can be considered material inputs.  Wherever possible, 
composite products will be avoided in the survey. 
 
A particular problem area in international comparisons is materials, products and 
assemblies for mechanical (including, lifts and heating, ventilating and air 
conditioning installations) and electrical (and other power and utility) 
installations.  There is a wide range of standards and quality in the products used 
and often assemblies are effectively project specific.  In developed countries, 
mechanical and electrical (M&E) installations can represent one third or more of 
the total cost of construction, particularly building, projects so they cannot be 
ignored. 
 
Construction equipment hire 
Construction equipment (or plant) includes a range of items from tower cranes 
and bulldozers to smaller hand operated items. Equipment can be owned by the 
main contractor, hired as required or included in sub-contractor prices. If it is 
owned by the main contractor then the costs of use are generally calculated as a 
periodic rate (daily, weekly etc) based on the purchase cost, ownership costs and 

Input costs 
 
o Materials and 

products 

o Equipment hire 

o Transport and 

distribution 

o Energy and utilities 

o Business services 

 

 
 

Output prices 
 
o Site labour and 

supervision 
o Management 

o Site establishment 
costs 

o Site operating 
costs 

o Temporary works 

o Head office costs 

o Profit 

Purchaser prices 
 
o Contract price 

o Tax 

o Professional fees 
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running costs over the life of the item. Rates may include the cost of specialist 
operators, transport, establishment on site and return to depot costs. 
 
Transport and distribution 
In most cases these costs are embedded in supply prices for materials and 
products, however, it is important to ascertain whether these costs are charged 
separately and thus must be specifically included in prices. 
 
Energy and utilities 
Power and water supplies to site are required to allow construction to proceed. 
Costs associated with the establishment of supply (e.g connection to mains) may 
be considered as input costs or could be included in ‘Site establishment costs’ 
while usage charges may be considered as input costs or as part of ‘Site operating 
costs’. Telephone and data connections and usage may also be included in this 
category with similar distinctions between connection and usage fees and charges. 
 
Site labour and supervision 
This includes various types and categories of labour and how labour is described 
may vary from location to location and even from project to project. It includes 
direct labour, i.e. operatives who are employed directly by the main contractor, 
and such labour may include skilled tradespeople and/or general (semi-skilled or 
unskilled) people. It also includes supervisory staff who are generally employed 
by the main contractor. Costs associated with supervisory staff such as site 
foremen and site managers may be clearly site/project specific while more senior 
staff costs may be embedded in company overheads so some care is required in 
measuring the costs of supervision in overall construction costs. In some 
countries, however, a significant proportion of site labour cost on building 
projects is included in sub-contractor costs and is not easily disaggregated from 
them. 
 
Management 
This may overlap with the previous item and accounting for management costs as 
a separate item is difficult.  
 
Site establishment costs 
These include fencing, hoardings, setting up and removal of site accommodation 
(sheds, toilets and the like), permits, signboards and so on. In some countries 
these costs are part of a larger grouping of site-specific overheads referred to as 
‘Preliminaries’. Even in countries where the term is used, Preliminaries may be 
broken up in different ways while in other places the items generally included 
under the heading of Preliminaries may be split and priced separately.  
 
Site operating costs 
These costs are those associated with the day to day running of a site that are not 
directly included in the cost of the physical product, e.g. week to week cost of 
fencing and scaffolding, whether based on hire charges or on a calculated periodic 
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cost of ownership as described above. Again these may be included in 
Preliminaries or they may be priced separately under different headings. 
 
Temporary works 
Construction often requires some work of a temporary nature that will allow 
permanent work to be carried out. This varies considerably from project to project 
and how it is priced into construction contracts can also vary considerably. The 
most obvious examples are temporary formwork for concrete and trench supports 
for excavations. Often temporary work is included in sub-contracts, e.g. deep 
excavation may require the construction and subsequent removal of temporary 
vehicle ramps for truck and plant access – the associated cost will generally be 
included in the groundworks sub-contract and therefore will not be identifiable as 
a discrete cost. In engineering work, however, temporary works may be 
substantial blocks of work such as the construction of an access road or a coffer 
dam which will add significantly to project costs. 
 
Head office costs 
Also referred to as ‘general overheads’ – these are the costs associated with 
running a building company that are not site or project specific, e.g. the rent or 
ownership costs associated with maintaining a company office and the salaries 
and wages of the staff who occupy such offices. These costs must be recovered 
via mark-ups on the cost of building the company’s projects, usually on a 
proportional basis spread across the various projects that the company undertakes 
in a given period.  
 
Profit 
A further mark-up applied to the total of all the foregoing costs which represents 
the profit that the company expects to realise when the project is complete. Head 
office costs plus profit are often referred to as ‘general overheads’ (as distinct 
from ‘site-specific overheads’). 
 
Contract price 
This is the total sum paid to the contractor for completion of the works. The 
contract price is the sum of the all the foregoing plus all the adjusting items 
including the contractor’s profit. Note that tax has been shown as a separate item 
although it may also be payable to the contractor but in that case the tax will be 
collected by the contractor then forwarded to the government. Consultants’ fees 
are also shown separately although in some situations some or all such fees may 
be part of the contract price (e.g. under design and build or turnkey arrangement).  
Tax 
Dealing with taxation in the context of this exercise is not straightforward. Value 
added tax (VAT) or goods and services tax (GST) may be reasonably easily dealt 
with but there are other types of taxation that may influence the out-turn costs of 
construction that are difficult to account for, e.g. payroll tax which, if payable, 
adds a surcharge to charge-out rates for labour; in Australia, for example, payroll 
tax only applies to companies with an annual labour cost above a set limit thus a 
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large contractor may be liable to pay this tax while a smaller sub-contractor may 
not, thus the task of establishing ‘average’ labour rates is made more difficult. 
 
Professional fees 
Mostly this relates to fees paid to consultants such as architects, design engineers, 
cost consultants and the like. How these are paid by the client depends on the 
procurement method chosen for a particular project. If consultants contract 
directly with the client then the costs are easily identified, however, under other 
methods, such as design and build, as noted above, design fees may well be 
embedded in a total contract sum. Other fees such as those that are paid when 
construction management and project management are supplied as separate 
services must also be included. 

1.4.2 Comparability and representativity 
In all comparison exercises the fundamental question of precisely what costs will 
be compared must be addressed. This is not specific to construction cost 
comparisons but is equally true for other comparisons, e.g. the cost of equipment, 
services and general commodities and consumer goods. The two concerns are 
always the same: are the items comparable (i.e. are they identical or at least 
sufficiently similar for meaningful comparisons to be made) and are they 
representative of typical consumption in every location. The problem of finding 
comparable and representative items is exacerbated in the construction context 
due to the heterogeneous nature of the industry’s output. Even in a single country 
it is unusual to find two identical projects as, even if the design is basically the 
same, site conditions are generally different to some degree and thus total cost 
will vary; they are also unlikely to be contracted at exactly the same point in time 
or market conditions. The challenge is to find some sort of proxy for construction 
work that is similar in most locations and is also reasonably representative of 
typical construction in each place. Inevitably there will be compromises made as 
this challenge is addressed. When the challenges of comparability and 
representativeness are combined with the issues related to the various components 
of out-turn costs or purchaser prices discussed in the previous section further 
compromises are necessary. 

1.5 Structure and content of the report 
 The report is in five parts, including this introduction: 

o Part 2 reviews and comments on previous work on international cost 
comparisons; 

o Part 3 describes and discusses the Consultants’ thinking thus far on a new 
approach; 

o Part 4 presents ideas on the mechanics of the price survey; and 
o Part 5 sets out next steps in developing the new approach. 

 
Supporting material is in Appendices. 
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2 Review of previous work 
 

 

2.1 Introduction 
Attempts have been made to compare the construction industries of different 
countries for at least the past 60 years. Cost has generally been part of these 
comparisons and often it has been the only factor considered. There have been 
numerous stand-alone studies done in addition to regular exercises that collect 
data for comparative purposes (such as the ICP) and to inform clients of the likely 
building costs in countries outside their own. In this chapter the various generic 
methods are described and implementation of a number of methods is discussed. 
The positive and negative aspects of the various methods are considered and a 
generic approach selected based on the analysis presented. 

2.2 The generic methods 
A variety of approaches have been used over the years to collect price data for 
international construction price comparisons.  These are based on: 
o Output prices of construction (the prices of completed construction projects 

charged by contractors to their customers) 
o Input prices to construction (the prices paid by construction contractors for 

the inputs to construction work – primarily construction materials and labour) 
o Intermediate prices (prices used, for example, by contractors for parts of 

construction work, either in their own estimates or in tenders to customers) 
o Some combination of the above. 
 
The bill of quantities approach attempts to get to output prices; the construction 
components approach is based on intermediate prices; the basket of goods 
approach uses input prices; the single project estimate approach uses output 
prices.  All construction prices are context dependent, that is they are, at least to 
some extent, dependent on the quantities used, the scale, complexity and location 
of the project, how and where resources are used, who is doing the work, and who 
the customer for the work is. 
 
Comparable input prices are the most straightforward to collect.  They are for 
standard units of measurement (tonnes, m2, m3, days, etc) of readily available 
items (concrete, timber, steel, skilled labour, etc).    A particular issue with this 
approach for the ICP is that input prices are not purchaser prices, they are the 
prices paid by contractors to their suppliers, not the prices charged to their 
customers.   
 
It is difficult to obtain directly comparable construction output prices.  It is most 
unusual for identical projects to be constructed in different countries at the same 
time in exactly the same circumstances.  The output prices that are typically used 
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are either consultants’ or contractors’ estimates, that is, they are not ‘real’ prices; 
they are based on experience and represent an expert view on a range of projects.  
Even though it is usually possible to obtain normalised average real prices (e.g. 
cost per m2) for broadly similar project types (mass market housing, industrial 
buildings, office buildings, sections of highway, etc), these are not identical and 
may vary in quality and functional performance.   
 
Intermediate prices are available – from price books, successful tenders, for 
example – but the ways they are used depend on the pricing approach of particular 
contractors and the circumstances of particular projects.  They need to be used 
consistently, for example, if prices from successful tenders are used, all prices 
need to come from the same tender.   
 
The following sections will review the main international construction price 
comparison methodologies, including the Eurostat and OECD methods, the 
BOCC method used in the last ICP round and the method developed in the CIS 
states.  They also look at other methods, including the BLOC method developed 
by Dr Best and a variety of more or less comparable construction cost and price 
data from both public and private sources.  The consultants’ general feeling is that 
either input or output prices are preferable to intermediate input prices.  They can 
be observed and, unlike intermediate prices are not artefacts of a contractor’s 
pricing policy.  A major advantage of using input prices is the simplicity of the 
approach. 

2.2.1 Using output prices 
In these methods the aim is to collect actual (out-turn) prices paid by clients for 
building work directly. These fall into two broad categories: those based on 
comprehensive pricing of standard projects where the out-turn or purchaser prices 
are estimates, and those based on historical data comprising actual out-turn costs 
for completed projects based on the cost per square metre of floor area. 
 
Standard projects 
Ideally this will be done using prices for real completed projects. In practice it is 
virtually impossible to find identical buildings in each location that can be 
compared. For this reason this method is generally based on the pricing of one or 
more “typical” hypothetical building projects; if more than one project is included 
usually a range of different building types are priced. Bills of quantities (BQs), to 
varying levels of detail, are priced by construction cost experts in each location. 
Project costs are aggregated, perhaps with the various projects weighted according 
to the volume of each type of building constructed in each location. The standard 
projects method is the method currently used by Eurostat and the OECD to 
produce construction specific purchasing power parities (CPPPs) as part of a 
broader exercise that produces GDP level PPPs. It has a number of drawbacks 
including the cost of data collection, the difficulty of identifying representative 
and comparative buildings in all locations and unfamiliarity with the BQ approach 
among non-British countries. As the items priced include materials, labour, plant 
and ideally other cost factors such as builders’ profit it is not easy to break the 
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cost data down to separate component costs or to relate inputs to SITC categories. 
Although relying on estimated costs/prices this method should produce results 
that account for differences in productivity and labour/capital mix.  
 
Area cost models or matched models 
This method is based on rates per m2 of floor area for various building types. It is 
used as an indicator of relative costs across countries by a number of firms of 
construction cost consultants. It is relatively crude, however, as costs are generally 
expressed as ranges that reflect the variety of designs and construction methods 
that can occur in any category of building, e.g. an “office building” may take 
many different forms even within a single country.  

2.2.2 Using input costs 
In this method a selected set or “basket” of inputs or resources is priced. Inputs 
include typical construction materials (possibly including some components, such 
as windows, that are typically manufactured offsite), various types or classes of 
labour and possibly some items of construction equipment. Basket costs are 
adjusted to include estimates of other costs (site-specific and general overheads) 
and builders’ profit. Other adjustments may include local taxes and consultants’ 
fees.  

2.2.3 Using intermediate prices 
This approach has been trialled several times as a means of gathering cost data for 
PPPs and is routinely used for the production of various construction cost indices 
and comparisons. Baskets of varying size and composition have been used; a 
number of these are described below.  
 
The premise for the method is that by pricing composite yet discrete items of 
construction output not only does the data represent purchaser prices but that 
these prices inherently reflect differences in productivity and labour/equipment 
ratios between locations. This component cost method is similar to the BQ 
approach, however, the use of a standardised set of components that represent 
whole projects or even whole sectors greatly reduces and potentially simplifies the 
price collection process. Typical components include concrete footings, an area of 
finish to a surface, a concrete pier, or an area of pavement. The items are typically 
tightly specified with precise details of size, materials and construction method. 
 
The challenge is to find items of output that are sufficiently similar in all locations 
that are both representative and comparable. A further challenge is to weight the 
items in the basket to reflect the expenditure shares of the various composite items 
in overall construction and in the various sectors. At face value the component 
approach appears an attractive option not least because it theoretically accounts 
for differences in labour productivity and capital/labour mix. In practice, however, 
it has not always been successful. 
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2.2.4 Hybrid methods 
Most methods are really hybrids of two or more of the generic methods outlined 
above. They may include both area cost data and component data, or component 
data and simple input data. In practice such methods can be problematic for a 
variety of reasons, e.g. cost data for the supply of a quantity of a simple material 
cannot be readily aggregated with data for complex or composite components. 

2.2.5 Summary of features 
Each of the generic methods outlined above has its advantages and 
disadvantages.1

 

 The main features are summarised in Table 2.1, below.  There are 
two facets to the problem: one is the development of a method that is theoretically 
sound while producing data that serves the required purpose; of at least the same 
importance is that the chosen method can be practically implemented on the 
ground in each of the target countries. Price collection is the responsibility of 
national agencies and statistical offices which generally do not have the resources 
required to carry out exhaustive data gathering exercises. As a result, a major 
consideration in the selection of an approach must be the practical issues of 
implementation such as the effort and costs associated with price collection.  
Table 2.1, overleaf, summarises the main features of the three main approaches 
described above. 

 Bearing in mind the requirements of simplicity and ease of implementation, the 
input costs approach looks the most attractive. 

2.3 Comparison exercises and sources 
A variety of international construction cost studies are either currently in use or 
have been used in the past. Some are specifically intended for the development of 
purchasing power parities while others are intended to provide information to 
those interested in building costs from a practical or commercial perspective. A 
number of firms, usually quantity surveyors, publish indicative costs for various 
countries, usually on the basis of cost/m2 (e.g. Rider Levett Bucknall, Davis 
Langdon) sometimes in conjunction with a range of input costs for materials and 
labour (e.g. Rawlinsons). These are often published partly for marketing purposes, 
however, they are also used to inform clients who are intending to commission 
building work outside their own country about the relative costs of construction in 
various locations. In the following sections those exercises that are being used or 
have been used to gather data for PPP purposes are described as well as a number 
of other sources/exercises that have been identified.  The list of the latter is 
indicative rather than exhaustive; information is still being collected on them. 
 
 

                                                 
1   Refer to Annex 1 of Appendix A. 
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TABLE 2.1: SUMMARY OF MAIN FEATURES/ CHARACTERISTICS 
Using output prices Using input costs Using intermediate prices 
Standard projects: 
• designed to collect 

output prices  
• should reflect 

capital/labour mix and 
relative productivity 

• requires projects that are 
both representative and 
comparable between all 
locations which is 
seldom possible 

• designed to provide price 
levels for different 
construction types 
(residential, non-
residential and civil 
engineering) and all 
construction by 
incorporating a range of 
project/building types 

 
Area cost models or 
matched models 
• based on actual output 

prices 
• relies on databases of 

historical data which may 
or may not exist in all 
locations 

• relies on consistent data 
collection and analysis  

• based on average prices 
that may or may not be 
truly indicative of actual 
prices (i.e. depends 
heavily on the availability 
of representative data for 
various typical building 
types and those 
buildings need to be 
comparable and 
representative). 

 

• generally short and 
reasonably easy to 
complete 

• in line with many other 
price index and price 
comparison 
methodologies 

• provides current price 
levels (not forecasts) 

• reduced effort offers 
possibility of multiple 
observations and/or 
more frequent surveys 
and makes validation of 
data by reference to 
data providers feasible 

• does not implicitly 
account for contractors’ 
margins (provides 
contractors’ input prices 
rather then output 
prices) or other general 
cost inputs 

• considered to be 
simplistic 

 

• designed to reflect 
productivity and 
labour/capital 
differences between 
locations  

• includes contractors’ 
margins (if correctly 
priced) 

• may provide a method 
for producing temporal 
as well as spatial 
indices 

• designed to provide 
price levels for different 
construction types 
(residential, non-
residential and civil 
engineering) and all 
construction 

• data collection is 
relatively complex and 
data are difficult to 
validate 

• pricing requires 
experienced experts 
and is therefore more 
expensive – thus the 
opportunities for 
gathering multiple 
observations are limited 

• difficult to specify 
components that are 
sufficiently similar in all 
locations 

• deriving weights at 
various levels for many 
locations is difficult 

 

 

2.3.1 The International Comparison methods  
The following three methods all fed into the most recent ICP round although the 
three are fundamentally different. 
 
The OECD/Eurostat standard projects method 
A set of BQs for a number of building types has been used for a number of years 
to gather construction cost data for the OECD and Eurostat countries. The process 
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is well documented and often criticised as being complex and expensive, and for 
producing uncertain results. It is not necessary to go further into the 
OECD/Eurostat method; the complexity of the pricing and the general 
unfamiliarity with BQs makes it problematic for a pricing exercise on the scale of 
the ICP and it does not link directly or easily with national accounts data. 
 
The CIS method 
This method is based on a basket of inputs but it works rather differently to the 
other input price methods discussed here. Respondents in each location price a 
lengthy list of materials (originally more than 100 items, now reduced to 66 
items). The unit prices collected are applied to a series of cost models (basically 
they are standard projects but the pricing instruments are not exhaustive BQs as is 
the case with the Eurostat/OECD method). Average labour costs and a number of 
other items, such as consultants’ fees and VAT rates are also collected which 
allow the development of indicative project costs for each of the standard projects. 
Quantities (weights) for the various items in each cost model are pre-determined 
and only those materials relevant to each particular type of project are included in 
each of the models. The cost data are estimates of input costs although rates are 
meant to include direct and indirect costs. 
 
Observations: 
o Unit rates are provided with no context – there is no attempt to suggest 

the scale or type of construction into which the materials will be 
incorporated. 

o Labour is priced only in a single item as an average cost of all labour. 
o Materials prices are supposed to include “direct and indirect costs” – 

presumably this means that preliminaries and other mark-ups are to be 
spread through the rates. This must be difficult to validate and to identify 
rates that have not been correctly derived. 

 
The ICP BOCC 
In the most recent pricing round for the ICP (2005-06), construction cost data was 
collected using a newly developed basket of construction components (BOCC). 
As noted above there are two major challenges in adopting this approach: 
identifying suitable items to include in the basket and determining weights for the 
various items.  

 
In the 2005-06 exercise the first challenge was addressed through some field work 
in a number of countries that involved inspecting construction work in progress 
and identifying items that were similar in each location. This was complicated by 
the need to identify items across the three market sectors (residential, non-
residential and civil engineering construction). The basket that was finally 
assembled was a mixture of composite items (e.g. reinforced concrete columns 
which included prices for concrete supply and placement, provision and 
installation of steel reinforcement and the materials and labour required for the 
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construction of the necessary formwork or shuttering) and supply only items (e.g. 
a quantity of cement). In addition there were some labour-only items.  
 
The method required weights at three levels: the “all construction” level (for three 
basic headings – these were obtained from national accounts); the system level 
(substructure, superstructure and so on, derived from analysis of past projects); 
and the component level (actual quantities of the various components in each 
system). The second and third level weights were to be obtained from in-country 
experts.  In practice this proved challenging for the data collectors in many 
countries. Second level weights (W2) were to be determined by analysis of bills 
of quantities (BQs) for completed projects while the lowest level of weights (W3) 
were built in into the component items in the baskets.  While some countries 
provided reasonable data for second level (W2) weights, many were not able to 
provide them. There was some confusion about W3 weights with at least one 
region assuming that they had to produce W3 weights.  

 
The implementation of the BOCC method highlighted a number of problems both 
in the design of the basket and in the data collection phase. The inclusion of 
simple items, such as a cubic metre of readymixed concrete and composite items 
such as a reinforced concrete footing meant the basket was not consistent. In 
addition the inclusion of a material (concrete), its components (sand, aggregate 
and cement) and a number of composite items that included concrete as a 
component made it impossible to relate results to national accounts categories. It 
also posed serious problems for the allocation of weights. Pricing required experts 
such as contractors’ estimators and/or quantity surveyors and the derivation for 
weights at the W2 level required historical data in the form of priced BQs, a 
resource that is rare, particularly in countries where the use of BQs is not 
common. The confusion about weights at the W3 level caused problems and, in 
one region at least, eventually W3 weights were ignored; this may or may not 
have had a major impact on outcomes but the degree of influence remains 
unknown. 
 
Observations: 
o as implemented it was a mix of simple and complex items that lacked 

consistency 
o implementation proved to be difficult for those in the field with particular 

problems encountered in collecting W2 and W3 weights. 
o to date it has not been possible to obtain a clear understanding of how the 

BOCC cost data that was gathered was actually incorporated into the 
aggregation of items/data at the higher levels (systems and basic headings) 

2.3.2 Published price books and features 
This section briefly reviews a sample of published price books and features. 
 

 Faithful+Gould 
Faithful+Gould, a British based quantity surveyor, now a division of Atkins, the 
international engineering firm, in conjunction with RS Means include some 
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composite components in the extensive pricing surveys for their quarterly 
“International Construction Intelligence” reports. These are components of a 
benchmark office/warehouse building and are described as “composite rates for 
various sub-elements (estimate level quantities, not BQ)”. Details of weighting 
and specification have so far not been obtained. This exercise has a number of 
parts each of which collects different types of cost data; they are: 
• Using a benchmark office/warehouse building (schematic design and brief 

specification provided): 
1. Overall $/m2 rate 
2. Composite rates for various sub-elements (estimate level quantities, 

not BQ) 
• General construction benchmark data including: 

1. Escalation 
2. Procurement methods 
3. Current tender market conditions 
4. Preliminaries 
5. Consultant fees 

• Current estimated cost of material for a range of items 
• Current labour rates for a range of trades 
• Building costs per m2 for a range of facility types 
 
From this information a quarterly publication entitled “International Construction 
Intelligence” is produced. The publication includes construction price level 
indicators based on the cost of the standard industrial building. Details relating to 
the aggregation of the diverse data leading to the publication mentioned are not 
available. It is, therefore, not known if or how rates for simple material items are 
used in conjunction with rates for “sub-elements” and/or cost/m2.  
 
Observations: 
o While details of how the data are used are not available this exercise is 

interesting because of the range of data collected. It is truly a hybrid with 
input costs, area costs, component costs and a standard project all 
combined. 

o Data required for adjustment of input prices to output prices 
(preliminaries, consultants’ fees) are collected via a survey (similar to the 
method used in the BLOC study). 

 
Gardiner and Theobald 
This British based international firm of construction cost consultants regularly 
publishes the results of an “International Construction Cost Survey” that includes 
m2 rates for a range of building types and costs for eleven materials and three 
classes of labour across a range of countries around the world; it also includes 
supplementary information on taxes, etc . The aim of the exercise is not to 
produce a cost for a basket, but to indicate the comparative cost of different 
building types and individual materials and various categories of labour across 50 
countries. Costs are published in USD, EUR and GBP with costs in national 
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currencies apparently converted to each of the base currencies using current 
exchange rates. 
 
Observations: 
o This publication is probably produced as a marketing exercise rather than a 

serious attempt at construction comparisons. 
o It is worth noting here mostly for the choice of items selected for pricing. 
 
EC Harris 
EC Harris is a major built asset consultancy firm based in the UK. They produce 
an annual publication entitled “International Building Costs”. Cost/m2 data are 
collected for around 30 types of building projects including office fitout and 
refurbishment across more than 50 countries. Costs are collected in national 
currencies and converted to GBP, EUR and USD using current exchange rates. As 
a result of the currency conversion the comparisons are useful only in certain 
instances, however, the whole exercise is an example of the use of purchaser 
prices to make comparisons of construction cost between countries. 
 
Observations: 
o Currency conversion using exchange rates limits the usefulness of the 

comparative costs. 
o As noted in the previous example “typical” costs per m2 in one location 

may not equate to “typical” costs in another as building details under each 
broad building type may vary. 

 
EC Harris also routinely send out a short survey to about 150 contractors in the 
UK to collect prices for six materials and two types of skilled labour (bricklayers 
and carpenters) to assess price movements. It concentrates on major structural 
materials and is deliberately focused away from finishes and services. EC Harris 
note that while there is great variability across the range of products produced by 
various manufacturers of components such as suspended ceilings, “a cubic metre 
of 30N concrete is exactly the same wherever you buy it in the UK”. The survey 
gives no indication of any quantities/weights, however, it can be assumed that the 
aim of the exercise is not to produce a cost for a basket, but simply to assess price 
movements for individual materials and categories of labour. 
 
The BCIS Asia Building Construction Survey 
In August 2006 the Building Cost Information Service (BCIS) published the first 
issue of the Asia Building Construction Survey. The report was survey based and 
amongst the data gathered were average costs per m2 for ten building types2

                                                 
2 Hi-tech factory/office, warehouse, business park offices, city centre office (8-20 storeys), iconic city 
centre offices, hospitals, schools, universities, private apartments, budget hotel. 

 as 
assessed by respondents in the various countries.  Average building costs per m2 
of gross internal floor area for the ten building types were reported in local 
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currencies, and in USD, EUR and GBP, with these three costs converted from 
local currencies using current exchange rates. 
 
The aim of the study was to produce a commercial document that would provide 
companies wishing to build facilities outside their home country with indicative 
costs for such facilities compared to the cost of building in their home country. It 
included costs for a range of materials and labour inputs but no attempt was made 
to aggregate these in any way. 
 
Observations: 
o Use of exchange rates for currency conversion limits the usefulness of this 

exercise. 
o An interesting feature is the expression of building cost in terms of the 

equivalent number of litres of unleaded petrol (at local prices) as an 
indicator of the affordability of building in each location (a variant on the 
‘Big Mac’ index). 

o There is potential for significant variations in design/specification for the 
various building types for which cost/m2 data are gathered and while costs 
from different locations may be representative of these places, they may 
not be strictly comparable. 

 
Construction Industry Output Price Index, ABS 
The Australian Bureau of Statistics (ABS) produces several construction industry 
output price indices using a component cost approach. The purpose of the indices 
is to assess movement in the price of buildings over time. Indices are produced for 
different sectors (e.g. house building) as well as for all building. In this method, 
buildings are regarded as a set of standard components. Movement in the price of 
complete buildings is assessed by measuring the price movements of these 
selected components. Prices for the standard components (e.g. footings, slabs, 
walls) are collected each quarter for each Australian region from consultant 
quantity surveyors. Prices are for work in place, and should reflect actual prices 
paid by a prime contractor to a subcontractor. 
 
The component prices are as close as possible to market prices, that is they 
include not only labour, material and plant input costs, but also subcontractors' 
margin. While preliminaries and overhead expenses are covered in the building 
price, due to the difficulty of obtaining objective measures of prime contractors’ 
margins which are representative of all the activity which is within the scope of 
the index, the prime contractor's margin is fixed. 
 
Observations: 
o This is similar to the BOCC method without the complications of the 

inclusion of both simple and complex items. 
o It works in a single country where the method (devised in part by a large 

quantity surveying firm) is well aligned with industry practice, i.e. the 
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concept and pricing of these components is well understood by those 
supplying the data, and that is true across the whole country. 

o Building work does not vary greatly across the country hence the ABS can 
use a fixed weight set of components without the need for regional 
adjustment of weights. 

2.3.3 International cost studies 
The following examples are stand-alone studies carried out by various 
organisations as much to test potential methods for cost comparisons as to 
produce actual comparisons. The ICEC method, however, was intended to 
produce multipliers that would assist in the production of preliminary estimates 
for engineering construction in different countries. 
 
The Davis Langdon study 
Davis Langdon Consultancy (DLC, 1999) used a set of three standard building 
projects3

 

, priced in each of the three locations, to compare construction costs 
across the UK, Ireland and the Netherlands.  

Figure 2.1: THE DAVIS LANGDON COMPARISON METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Davis Langdon study produced bilateral comparisons that separated cost 
differences due to differences in specification and those due to differing price 
levels. The basic methodology is shown diagrammatically in Figure 2.1. A typical 
bilateral comparison is shown in Figure 2.2 (overleaf). 
 
The buildings were priced by experts in each country in national currencies. Total 
costs were then converted to European Currency Units (ECUs) to allow direct 
comparisons of cost.  The method was expanded to include differences in building 
geometry for residential buildings that were typical of the different locations. This 
allowed analysis of overall cost differences between locations to show the relative 

                                                 
3 A single storey factory/office (GFA 2,900m2); a multi-storey office block (GFA 4,500m2) and a single 
family dwelling. 
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effects of the three variables, viz. price level differences, specification differences 
and differences in building geometry (form). 
 
Observations: 
o This was a sophisticated exercise that attempted to identify more than 

basic cost level differences. The method, however, is based on the pricing 
of BQs for standard projects and would thus present the same issues as the 
Eurostat/OECD approach. 

 
Figure 2.2: OFFICE BUILDING PRICE COMPARISON, PROJECT PRICES IN 
ECUs (base date: September 1997) 

 
The BoG (Basket of Goods) 
In 2003, Davis Langdon, as part of their contract with Eurostat, undertook a test 
exercise of a basket of goods (BoG) approach to international construction cost 
comparisons.  The basket consisted of 35 materials or products and four items of 
labour. Prices were sought for large, medium and small quantities/ projects 
(indicative quantities were provided for each)4

 

.  Weightings for the basket were 
derived from the 1999 UK Input-Output tables with one or more items being 
taken as proxies for either industries (materials or products) or compensation of 
employees (labour).  Value weightings were converted to unit quantities using the 
UK prices. 

Unfortunately the data collected for this exercise cannot be traced but the paper 
itself is available from the consultants.5

 
   

 

                                                 
4   In fact, only one set of quantities (small) were consistently priced and the test exercise was based on that. 
5  ‘An initial test exercise on a basket of goods approach to construction price comparisons’, Davis 

Langdon, September 2003. 
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Observations:  
o the weighting approach used was unusual, and probably unique: rather 

than producing a standard weighted basket and then seeking price data for 
that basket, unit rates were gathered and these were used to assemble a 
basket of goods and labour that contained the same list of materials, 
products and labour categories but different quantities for each item. 
Quantities for each country were derived from national I/O tables. 
National accounts generally include figures that represent purchases of 
materials by the construction industry from other sectors and these provide 
a value weighting of inputs to the construction industry. Priced items in the 
BoG were assigned to various product groups in the input-output tables 
and the average contribution to the basket determined. The 
labour:materials split was assumed to be 40:60 with no separation of plant 
costs or profit and overheads. 

o input-output tables are not always available or up-to-date 
o the approach does not easily provide sub-national price level indicators. 
 
The BLOC 
In early 2008 a comparative construction cost study6

 

 using a basket of goods and 
labour was carried out across six locations: three cities in Australia plus 
Auckland, Singapore and Phoenix. The basket was dubbed a BLOC, a Basket of 
Locally Obtained Commodities.  

A bill of quantities for a completed hotel, priced by the successful tenderer, was 
analysed to identify the most cost significant materials in the most cost significant 
trade sections. These materials were then taken to be representative of all the 
materials in each trade. Total values for the various trades were used as the basis 
for deriving weights (quantities) of the various materials. Composite unit rates for 
the significant items were broken down into materials, labour and plant/equipment 
costs and published labour rates were used to determine the quantity (hours) of 
various classes of site labour required to install the derived quantities of each 
material. 
 
A survey instrument comprising the fixed weight basket of materials and labour 
supplemented by several general questions regarding site specific overheads, 
general overheads and profit margins was priced by estimators and quantity 
surveyors in the six target locations. Average unit rates were calculated for each 
item for each location and these were used to calculate the average cost of the 
BLOC in each location. At this stage BLOC costs represented input costs only. 
Margins were added for site specific overheads (preliminaries) based on estimates 
from the survey respondents, and similar adjustments were made for general 
overheads and profit. Finally the appropriate local taxes were added to produce 
BLOC costs that represented purchaser or output prices rather than input costs. 

                                                 
6  The study was part of a PhD thesis completed by Dr Rick Best – the complete thesis can be accessed and 
downloaded from http://works.bepress.com/rick_best/. 

http://works.bepress.com/rick_best/�
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Using Phoenix as a base location, purchasing power parities (PPPs) were 
calculated by dividing the cost of the BLOC in each location by the cost of the 
BLOC in Phoenix. 
 
Observations: 
o only provides price levels for a single building type (a hotel) which or may  

or may not be an appropriate proxy for non-residential construction let 
alone the whole of construction 

o the data gathered that are necessary to convert input prices to output prices 
are estimates and are difficult to validate 

 
International Cost Engineering Council (ICEC) 
The ICEC launched a project in 2008 with the aim of producing location factors 
to assist in early estimates for projects located in different places. Two cost 
models based on a handful of composite items were to be priced by ICEC 
members in different countries; as participation was purely voluntary little or no 
data was ever collected. The cost models were for a building and a process plant 
with most of the composite items that were priced being common to both 
models/projects. Respondents were asked to provide composite unit rates 
including labour, materials and plant costs for around ten components (e.g. an in 
situ reinforced concrete column, a plasterboard and metal stud partition wall). 
Additional data including hourly rates for various categories of labour and 
“indirects7

 

” were to be provided by respondents. The survey form and the 
accompanying pricing notes appear to be rather US-centric and although the 
survey was brief (in terms of the number of items to be priced) actually 
completing the survey would have been quite challenging. Weights (i.e. quantities 
of each item) in the models appear ad hoc; for example, the building model 
includes just 50m2 each of external wall and internal wall but 500m of 12.5 mm 
diameter copper pipe and five tonnes of structural steel. The ratios of these 
quantities do not appear to relate to any typical building. 

Observations: 
o The lack of success was probably more to do with the lack of real interest 

from ICEC members, however, the survey itself appears to be somewhat 
unsophisticated with imperial and metric units mixed and the potential for 
differences in how respondents might price certain items clearly evident. 

o The items are a mixture of simple and complex items, however, as no data 
were collected and thus no attempt was made to aggregate the data into 
any final costs whether the method would have produced any worthwhile 
outcomes remains unknown. 

 

                                                 
7 It is not clear what was being asked for – the unit specified was a percentage but the explanatory notes 
seem to indicate that only indirect labour hours were asked for so this does not appear to equate to 
“preliminaries”. 
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2.4 Summary of sources and methods  
As the foregoing discussion demonstrates, the issue of international construction 
cost comparisons is a significant one that is of interest to a range of stakeholders. 
Previous and ongoing cost exercises show that the various generic methods have 
been applied with some exercises including elements of more than one of the 
generic methods. Table 2.2 summarises the application of the different methods. 
 
Table 2.2 Summary of previous/current construction cost exercises 

Method Input Intermediate Output 
Costs Costs Prices 

Eurostat/OECD   X 
CIS X X  
BOCC X X  
BLOC X   
BoG X   
EC Harris (intern’l)   X 
F+G X X X 
ICEC  X  
G&T X  X 
BCIS X  X 
Davis Langdon X  X 
ABS  X  

 
An analysis of selected previous exercises is presented in Appendix C. Resources 
included are easily shown in Tables C1 and C2.  The items selected for inclusion 
in the basket of resources presented in Chapter 4 are in Table C3. 

 
Whatever method is used, the basic aim is to arrive at purchaser/ end-user prices 
for construction work across the three basic headings – residential and non-
residential building and civil engineering work - and further that the approach 
should allow direct linkages to national accounts. It is the Consultants’ view that 
the method that will best satisfy the Bank’s requirements should be based on basic 
input resource costs adjusted in various ways to bring the basic costs to realistic 
estimates of purchaser prices paid for construction work (see Figure 1.1). This is 
based on analysis of the various options and personal experience from previous 
work. The main reasons are: 
o The potential for linkages to national accounts, as individual materials can 

be reasonably easily categorized in accordance with existing systems such 
as those typically used in Input/Output tables 

o The relative ease of pricing in many locations with respondents required 
only to provide purchase costs for straightforward items that can be 
reasonably easily specified 

o The use of a modest basket of items as a proxy for all construction and the 
basic headings 

o The opportunity to include the same items in two or three baskets that 
represent more than one basic heading – reducing the burden of pricing for 
respondents 
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o The possibility of obtaining multiple observations in each location for the 
most significant items with a reduction in effort in data validation  

o Consistency of method that avoids the difficulties of hybrid methods with 
both simple and complex/composite items. 

 
The development of such a method requires a number of steps: 
o selection of a basket of resources (BoR) that is a reasonable proxy for all 

inputs to construction, noting that separate baskets are likely to be required 
in order to represent work under the three basic headings. 

o development of mechanisms to bring input costs to purchaser prices. 
o identification of sources of data including input costs and supporting cost 

data (e.g. costs/allowances for site establishment, general overheads). 
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3 The proposed approach 
 
 

3.1 Introduction 
 This chapter describes and discusses the Consultants’ proposed approach to 

international construction price comparisons.  The main requirements of a new 
approach are that it should provide an appropriate combination of reliable results 
and simplicity of implementation and that it can be related to national accounts 
frameworks.  Reliability of results is very much based on the quality of price data 
that can be collected.  Ideally it should be data that is already collected or is 
reasonably readily available, the collection of original data should be minimised.  
And, wherever possible, it should be compatible with national temporal 
construction price data requirements.  As indicated earlier, measurement of 
construction prices is difficult; it seems sensible to maximise the use of any price 
collection exercise. 

 
 Simplicity of implementation relates particularly to activities within countries.  

The amount of effort and cost required in each country should be minimised, not 
least because internationally these will be multiplied around two hundred times.  
The number of items should be as small as possible, they should be commonly 
used (currently and likely to be in the future) and the descriptions of the items 
should be as clear and unequivocal as possible.   

  
 Price comparison across countries requires not only item prices but some measure 
of the use of each item relative to others, that is, prices need to be weighted.  The 
basic approach is a basket of goods, called here a basket of resources (BoR), and 
the basic prices sought are input prices.  A number of methods are then considered 
to get from input prices to end user prices. 
 
The tools for price collection also need to be as simple and as clear as possible.  
Wherever possible, data will be collected and transmitted electronically and the 
survey instruments designed in such a way that the opportunities for incomplete 
or incorrect insertion of data are minimised.  It is proposed that instruments are 
prepared in as many languages as possible and that translations are thoroughly 
checked for consistency. 

 
Keeping things simple at national level implies more effort centrally.  National 
weightings and adjustments will be determined by the World Bank team in 
consultation with regional and national representatives and will be applied either 
regionally or centrally. 
 
Although multiple observations are desirable, these should probably be limited to 
items that contribute a significant element of overall price levels.  That may be as 
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a result of weightings or prices so, initially, only one set of price data should be 
collected.  Subsequent requests for price information should then be focused on 
significant items. 

3.2 Outline of the proposed approach 
The diagram below outlines the proposed approach.  It is based on input prices 
weighted to represent national construction output, the weighting based on Input-
Output/ Supply and Use tables.8

 

  The top part of the diagram sets out construction 
and its relationship to the economy. There is a direct progression from GDP 
through investment (GFCF) to gross construction output. That is then broken 
down into the main sub-sectors of construction, residential building, non-
residential building and civil engineering. Normally value data will be available 
for all of this from national statistics. 

Figure 3.1: OUTLINE OF THE PROPOSED APPROACH 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
The bottom part of the diagram sets out the main inputs to construction. Supply 
and Use tables provide a breakdown of intermediate consumption (purchases by 
construction from other industries) and value added by the construction industry 
(mainly surpluses or profit, and compensation of employees, the cost of labour).  
It is also possible, to break down major elements of intermediate consumption 
into industrial inputs that can be characterised by one, or a few, materials or 
products.  Data is also sometimes available on numbers of construction labour 
and, less frequently, on labour productivity.  
 
Supply and Use tables often include construction as a single industry or product in 
a row or a column, they do not usually, therefore, provide a resource breakdown 

                                                 
8   Supply and Use tables are generally more available and more up-to-date. 
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for different types of construction (residential and non-residential construction 
and civil engineering, the basic headings).9

3.2.1 Purchases by construction 

  A number of sources can be used to 
provide estimated resource mixes for the basic headings; the most promising are 
those used for temporal construction input cost indices 

At the national level, purchases by the construction industry are represented by 
the product groups that contribute most to construction activity.  The aim is that 
the groups selected will be equivalent to a large proportion of the value of 
intermediate consumption by construction.  Typically around 80% of the value 
will be contained in around 20% of the groups.  For example, Singapore (building 
construction), with 151 columns and rows in intermediate consumption 
(excluding construction’s purchases from construction), has just over 80% of the 
value in 19 groups (12.6% of the groups); the UK (all construction), with 122 
columns and rows, has 80.6% of the value in 20 items (16.3%) ; Australia 
(residential construction), with 107 columns and rows, has 80.2% in 22 items 
(20.6%); the Maldives, with 84 columns and rows, has 80.6% in 15 items 
(17.9%). 
 
As these examples illustrate, the content of the columns and rows varies and, in 
some cases there is more than one column and row for construction in some 
countries.  Singapore has Building construction and Other construction 
(presumably civil engineering); Australia has Residential construction and Other 
construction (presumably non-residential construction and civil engineering).  The 
main categories of purchases are Materials and products, Machinery and 
equipment and Business services.  Their contribution to construction purchases 
varies from country to country and sub-sector to subsector; in less developed 
countries, the emphasis is on materials and products; in developed countries the 
proportions for all three could each be between 20 and 40%. 
 
In all of these examples, percentages are calculated after excluding construction 
purchases from construction (the intersection of the construction columns and 
rows).  This is primarily construction sub-contracting and will include all the 
inputs of sub-contractors, labour, materials, equipment, etc.  The (bold) 
assumption is that this reflects a similar mix of inputs to construction as the main 
construction column; this needs more research.10

 
 

Important materials or products will be used as proxies for production groups.  A 
number of items may be selected to represent some groups.  The difficult groups 
will be machinery and equipment and services.  Machinery and equipment 
includes mechanical and electrical goods for installation in buildings and works 
and construction equipment for site works.  We are considering what proxies can 

                                                 
9   In some countries, separate rows and columns are, however, provided for different types of construction. 
10   In some countries, construction purchases by construction are relatively low because there is not much 
sub-contracting; in others, UK for example, construction purchases by construction are as much as 50% of 
intermediate consumption and 30% of gross output. 
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be used for both types.  It may be possible to use indicators for at least part of 
both groups from other parts of the ICP program. 
 
The use of construction equipment – for earthmoving, concrete mixing, lifting and 
transporting, etc - is an important element of construction activity.  It can be hired 
or owned by contractors but in most developed countries it is typically hired from 
specialist companies, usually without operators.  Where data is available, its 
recorded contribution to construction purchases is typically 5 – 10% nationally11

 

 
but this will vary by type of work.  In civil engineering, for example, construction 
equipment can represent between 20 and 30% of total output (and a higher 
proportion of construction purchases).  Our list of construction equipment needs 
to include items that are used in all sectors. 

The Eurostat Equipment goods survey includes 29 items described as Machinery 
for metallurgy, mining, quarrying and construction and including excavators, 
bulldozers, cranes, loaders, rollers and concrete mixers.  If items like this are 
included in the (revised) ICP equipment goods survey, we may be able to use 
these to establish price levels for purchases of equipment. 
 
In many countries a range of business services make up a significant proportion of 
intermediate consumption.  We hope to establish a price level indicator for 
different types of business services from other parts of the ICP Program.  These 
will include construction related professional services (architecture, engineering 
and property), property related services, banking, finance and insurance services, 
etc.  The construction related services will be purchases from construction 
companies on design and build and similar type projects; there will also be 
purchases of professional fees from end users (see section 3.2.3). 

3.2.2 Value added by construction 
Value added by the construction industry to the products and services purchased 
from other industries mainly comprises compensation of employees and industry 
surplus.  Purchases by construction and Value added together comprise Gross 
construction output.  It is possible to obtain typical prices for construction labour 
that would act as proxies for compensation of employees but the quantity or 
weighting of construction depends on a number of factors, including productivity.  
Prices will be collected for a range of construction labour types and, wherever 
possible, data collected on numbers of workers and productivity. 
 
Like the measurement of construction prices, measuring construction labour 
productivity with any degree of confidence is fraught with difficulty.  National 
productivity measures - for example, numbers of workers per unit of national 
output – tend to conceal as much as they reveal and productivity that can be 
measured – at the project or firm level – is difficult to scale up to the national 
level.  The mix of construction activity can have a significant impact on overall 

                                                 
11   The actual percentage may be higher as some purchases by construction from construction – sub-
contracting - will often include an element of equipment. 
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activity – a high proportion of work to existing buildings, for example, will tend 
to bring down apparent national construction productivity.  It would be more 
useful to be able to derive measures of productivity for different types of work, 
housing and civil engineering or new work and repair and maintenance, etc. but 
although output data is usually available, input data, particularly labourforce data, 
is rarely available by type of work. 
 
Productivity can be offset by price, for example a quantity of expensive but highly 
productive labour can undertake the same work as a higher quantity of cheaper, 
lower productivity labour, at the same price.  But this is not always true, there are 
circumstances where unusually cheap labour is used, for example migrant labour 
in small rich countries. 
 
One approach being considered is that the ratio between Purchases by 
construction and Gross output could be taken as a ‘grossing up’ factor that will 
take in all aspects of Value added (the cost of labour, labour productivity and 
industry surplus).  An advantage of this approach is that the grossing up factor is 
available as long as Supply and Use tables are available and regardless of the 
numbers of rows and columns.  The table below, based on OECD data indicates 
the calculation of the ratio for a sample of countries and years.  It would be 
prudent to check the ratios over a number of years to check how stable it is they 
are over time. 
 
Table 3.1: GROSSING UP FACTORS IN SELECTED COUNTRIES 

Country Year Intermediate 
consumption 

Gross output Grossing-up 
factor 

Australia 1998 53.2% 100.0% 1.880 
Japan 1997 52.6% 100.0% 1.901 
Poland 1995 60.2% 100.0% 1.661 
Turkey 1998 52.4% 100.0% 1.908 
UK 2000 62.7% 100.0% 1.590 
USA 2000 49.4% 100.0% 2.024 
South Africa 2000 68.6% 100.0% 1.458 
China 2002 76.6% 100.0% 1.305 
India 1998 57.5% 100.0% 1.739 
Indonesia 2000 66.8% 100.0% 1.497 
Korea 2000 58.3% 100.0% 1.715 
Argentina 2006 51.1% 100.0% 1.957 
Brazil 2000 46.0% 100.0% 2.174 

 
It is difficult to discern any patterns in the table, probably because so many issues 
are wrapped up in the grossing up factor – the price and productivity of labour, the 
balance between labour and capital (equipment), the profitability of the industry, 
and other variables.  The ratios do change over time; later in this chapter there is 
reference to more up-to-date UK and Australian ratios of 2.17 and 1.55 
respectively (almost the reverse of the ratios in the table). 
 
The balance between labour and capital, the trade-off between the quantity of 
labour used and the use of construction equipment, is difficult to address 
explicitly.  In the Consultants’ current proposals, the hire of construction 
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equipment will be included as a construction purchase; where construction is 
owned, some of it will be wrapped up in the value added. 

3.2.3 Other adjustments 
Other adjustments will include professional fees and other costs and charges 
incurred by end users of construction.   Some of these will be included, at least 
partially, in construction industry Intermediate consumption; for example, most 
construction industries will purchase services from architects and engineers but a 
significant proportion of these services will also be purchased direct by 
construction clients and their cost should be included in the total cost of 
construction.  This category needs more investigation.  

3.3 Types and sources of industry level data  
 The inputs and outputs of the construction sector in countries in value terms will, 
ideally, be determined from the latest National Accounts Supply and Use tables.  
The breakdown of sub-sectors will then either be drawn from Supply and Use 
tables (where construction comprises more than one column and row)12

 

 or from 
other sources.  The main other source is likely to be weightings from temporal 
construction cost indices but useful information on the inputs to construction 
might also be obtained from, for example, material consumption and workforce 
data.  At least some, if not all, of this will be available for most developed 
countries but there are likely to be substantial gaps in many developing countries 
and a complete lack of data in some countries. 

The Consultants’ initial research has been neither thorough nor complete but 
Supply and Use tables of some kind have been identified for around 50 countries.  
Most of these are in OECD and EU databases that include reduced but, at least 
theoretically, consistent product/ industry columns and rows.  Most of the 
countries will have national tables that are more detailed but these will be less 
consistent.  If the labour input/ mark up approach is taken to grossing up input 
prices to output prices, this ratio is available regardless of the size of table. 
 
Similarly, the availability of construction cost index weightings has not been 
extensively researched.  It is likely that a similar number is available as for Supply 
and Use tables, and for similar countries.  The Eurostat/ OECD 2001 review13

 

 
presents sources and methods for twenty countries but the methods do not 
necessarily address all sub-sectors in all countries.  Whatever data is available will 
be for different years, be compiled on different bases, and use at least slightly 
different concepts, but the Consultants believe that they will be sufficient for the 
purpose.  

A major effort will need to be made to identify the availability and compatibility 
of data sources.  Our contact thus far with regional and national representatives 
suggests that this may take time depending on the cooperation offered.  The 

                                                 
12   As indicated later in this chapter, both Australia and Singapore, for example, present construction in 
two columns and rows. 
13   Reference Eurostat/ OECD publication. 
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response to our initial emails was mixed and relatively poor.  Overall, around 10% 
of emails generated a reply; most of these were acknowledgements but some were 
very full and detailed.  A couple of the regional representatives were particularly 
helpful.  Much information will also be available on websites but a review of 
these will also take time and effort. 
 
Options for what to do when data is scarce or non-existent are limited.  It will be 
worthwhile analysing the data we do have from Input-Output/ Supply and Use 
tables and construction industry data to see if any patterns emerge as to the inputs 
to construction and the ratios between intermediate consumption and gross output.  
It may be possible to ‘fit’ countries into broad categories by, for example, 
location, size, relative wealth and other characteristics.  As much price data as 
possible will be collected so as to offer as much flexibility and overlap in the 
survey and analysis methods adopted. 

3.4 Making inter-country comparisons – a worked example 
This section is presented as a worked example.  It is based on a simple model 
comprising 15 materials in 9 product/ industry groups for two countries (UK and 
Australia).  For the time being, it ignores machinery and equipment, including 
construction equipment, and all kinds of services; and labour is included as part of 
a grossing-up factor.  The tables are taken from an Excel spreadsheet and are 
linked together; they are designed to accommodate every country and can move 
across base countries using drop down menus. 
 
Table 3.2 shows selected product groups and individual products; these are taken 
to represent construction's purchases from other industries (in fact, they probably 
represent around 30 – 50% of intermediate consumption); it also shows up-to-date 
prices for each, in UK in £ and in Australia in Australian $.  
 
Table 3.2:  THE SELECTED MATERIALS AND PRICES 

Product groups Selected materials or products unit 

materials costs per 
unit 

UK £ AU $ 
Aggregates and 
sand  

Aggregates for concrete (40mm) m3 61.47  35.00  
Aggregates for concrete (10mm) m3 77.69  55.00  

Softwood and 
plywood   

Softwood sections for carpentry m3 336.93  1,200.00  
Exterior quality plywood (18mm) m2 13.83  90.00  

Emulsion paint  Emulsion (water based) paint litre 4.10  8.00  

Plastic pipe  
Plastic pipe, 15mm diameter, suitable for 
cold water m          0.97           0.40  

6mm float glass  Float/sheet glass (6mm) m2 20.83 47.00  
WC suite [ White glazed domestic WC suite each 136.27  460.00  
Common bricks  Common bricks (215 x 65 x 100mm thick) each         0.22          0.55  

Cement, hollow 
blocks and 
ready-mix concrete  

Ordinary portland cement tonne 109.36  300.00  
Hollow dense aggregate concrete blocks 
(7N/mm2, 440 x 215 x 140mm thick) each          0.97           3.45  
Ready mixed concrete (25N/mm2) m3 76.64  200.00  

High tensile steel 
reinforcement, CI 
drain pipe 
and structural steel  

High yield steel reinforcing bars (12mm) tonne 607.98  1,800.00  
Cast iron drain pipes, 150mm diameter, with 
mechanical coupling joints m        41.19         84.00  
Structural steel sections, universal beams tonne 832.38  1,800.00  
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(457 x 152mm, 67kg/m) 

 
Table 3.3, below, indicates the group percentage contributions to construction 
based on the latest national Supply and Use tables. The industry groups are the 
closest matching sets of ISIC industry/ product groups in the Supply and Use 
tables (in some cases they are combinations of groups).  It also indicates, at the 
bottom, the factors that gross up intermediate consumption to total output (that is 
they represent 'compensation of employees', 'surpluses', etc. - Value added). 
 
Table 3.3:  PRODUCT AND INDUSTRY GROUPS AND WEIGHTINGS  

Product group 
Industry 

group 

Relative values of 
material groups 

UK 2007 AU 2005/6 
Aggregates and sand  A 12.8% 1.6% 
Softwood and plywood   B 15.0% 16.4% 
Emulsion paint  C 2.3% 2.6% 
Plastic pipe D 15.4% 9.4% 
6mm float glass  E 3.1% 0.4% 
WC suite  F 2.2% 4.8% 
Common bricks G 4.8% 0.0% 
Cement, hollow blocks and ready-mix 
concrete   H/I 29.7% 25.8% 
High tensile steel reinforcement, CI drain 
pipe and structural steel  J/K 14.7% 39.0% 
Total 100.0% 100.0% 
Total output/ intermediate output multiplier 2.17 1.55 

  
Table 3.4 allocates equal percentages to individual product items by splitting the 
group total equally (if there are two products in a group they are allocated 50% 
each).   
 
Table 3.4:  ALLOCATION OF ITEM WEIGHTINGS 

Product group Selected items  Split 
Item weightings 
UK AU 

Aggregates and 
sand  
  

Aggregates for concrete (40mm) 50% 6.4% 0.8% 

Aggregates for concrete (10mm) 50% 6.4% 0.8% 
Softwood and 
plywood   

Softwood sections for carpentry 50% 7.5% 8.2% 
Exterior quality plywood (18mm) 50% 7.5% 8.2% 

Emulsion paint  Emulsion (water based) paint 100% 2.3% 2.6% 

Plastic pipe] 
Plastic pipe, 15mm diameter, suitable for 
cold water 100% 15.4% 9.4% 

6mm float glass  Float/sheet glass (6mm) 100% 3.1% 0.4% 
WC suite White glazed domestic WC suite 100% 2.2% 4.8% 
Common bricks  Common bricks (215 x 65 x 100mm thick) 100% 4.8% 0.0% 
Cement, hollow 
blocks and ready-
mix concrete  
  

Ordinary portland cement 33% 9.9% 8.6% 
Hollow dense aggregate concrete blocks 
(7N/mm2, 440 x 215 x 140mm thick) 33% 9.9% 8.6% 
Ready mixed concrete (25N/mm2) 33% 9.9% 8.6% 

High tensile steel 
reinforcement, CI 
drain pipe 
and structural 
steel  

High yield steel reinforcing bars (12mm) 33% 4.9% 13.0% 
Cast iron drain pipes, 150mm diameter, 
with mechanical coupling joints 33% 4.9% 13.0% 
Structural steel sections, universal beams 
(457 x 152mm, 67kg/m) 33% 4.9% 13.0% 
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Table 3.5, overleaf, takes the product prices from table 3.2 and grosses them up 
using the UK factor (2.17) for UK prices and the Australian factor (1.55) for 
Australian prices.  The first column has UK values because the drop down menu 
is set to UK, so the first two columns are the same.  An alternative set of numbers 
would be produced if the menu was set to Australia (or any other country). 
 
Table 3.5:  GROSSING UP PRICES 

 
 
Product group 

 
 
Selected items 

Base 
Cost 
UK £ 

Material costs x 
multiplier 

UK £ AU $ 
Aggregates and 
sand  
  

Aggregates for concrete 
(40mm) 

          
133.39      133.39  

       
54.25  

Aggregates for concrete 
(10mm) 

          
168.59      168.59  

       
85.25  

Softwood and 
plywood  
  

Softwood sections for 
carpentry 

          
731.13      731.13   1,860.00  

Exterior quality plywood 
(18mm) 

            
30.00         30.00      139.50  

Emulsion paint Emulsion (water based) paint         8.89         8.89      12.40  
Plastic pipe  Plastic pipe, 15mm diameter, 

suitable for cold water 
              

2.11           2.11  
         

0.62  
6mm float glass Float/sheet glass (6mm)       45.20         45.20        72.85  
WC suite  White glazed domestic WC 

suite 
          

295.71      295.71      713.00  
Common bricks  Common bricks (215 x 65 x 

100mm thick) 
              

0.48           0.48  
         

0.85  
Cement, hollow 
blocks and 
ready-mix 
concrete  
  

Ordinary portland cement 
          

237.31      237.31      465.00  
Hollow dense aggregate 
concrete blocks (7N/mm2, 440 
x 215 x 140mm thick) 

              
2.11           2.11  

         
5.35  

Ready mixed concrete 
(25N/mm2) 

          
166.31      166.31      310.00  

High tensile 
steel 
reinforcement, 
CI drain pipe 
and structural 
steel  

High yield steel reinforcing 
bars (12mm) 

       
1,319.31   1,319.31   2,790.00  

Cast iron drain pipes, 150mm 
diameter, with mechanical 
coupling joints 

            
89.39         89.39      130.20  

Structural steel sections, 
universal beams (457 x 
152mm, 67kg/m) 

       
1,806.26   1,806.26   2,790.00  

 
Table 3.6 shows the relative price of each product in each country; again, with the 
base set to UK, all the values in the UK column, therefore, are 1.000.  This would, 
of course, change if a different base country was set. 
 
Table 3.6:  GROSSED-UP PRODUCT PPPs 

 
 
 
Product group 

 
 
 
Selected items unit 

Equivalent 
purchasing 

powers 
UK £ AU $ 

Aggregates and 
sand  

Aggregates for concrete (40mm) m3 1.000  0.407  
Aggregates for concrete (10mm) m3 1.000  0.506  

Softwood and 
plywood  

Softwood sections for carpentry m3 1.000  2.544  
Exterior quality plywood (18mm) m2 1.000  4.649  

Emulsion paint  Emulsion (water based) paint litre 1.000  1.394  
Plastic pipe  Plastic pipe, 15mm diameter, suitable m 1.000       
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for cold water 0.293  
6mm float glass   Float/sheet glass (6mm) m2 1.000  1.612  
WC suite  White glazed domestic WC suite each 1.000  2.411  
Common bricks  Common bricks (215 x 65 x 100mm 

thick) each 1.000  
    
1.763  

Cement, hollow 
blocks and 
ready-mix 
concrete   

Ordinary portland cement tonne 1.000  1.959  
Hollow dense aggregate concrete 
blocks (7N/mm2, 440 x 215 x 140mm 
thick) each 1.000  2.529  
Ready mixed concrete (25N/mm2) m3 1.000  1.864  

High tensile steel 
reinforcement, 
cast iron drain 
pipe and structural 
steel  

High yield steel reinforcing bars 
(12mm) tonne 1.000    2.115  
Cast iron drain pipes, 150mm 
diameter, with mechanical coupling 
joints m 1.000  1.457  
Structural steel sections, universal 
beams (457 x 152mm, 67kg/m) tonne 1.000  1.545  

 
Table 3.7 shows the weights for UK from table 3.4 and applies these to the prices 
in table 3.6; the figures in the UK£ column and the AU$ column are effectively 
PPPs for individual (grossed up) products, and the totals in table 3.7 are national 
construction PPPs.  If the drop down menu is set to Australia, different PPPs will 
be produced because the weightings are different. 
 
Table 3.7:  BUILD UP OF OVERALL PPP  

 
 
 
Product group 

 
 
 
Selected items unit 

Base 
Weight 
UK 

Weighted build 
up of item 

PPPs 
UK £ AU $ 

Aggregates 
and sand  
  

Aggregates for concrete (40mm) m3 6.4% 0.064  0.026  

Aggregates for concrete (10mm) m3 6.4% 0.064  0.032  
Softwood and 
plywood  
  

Softwood sections for carpentry m3 7.5% 
     
0.075  0.191  

Exterior quality plywood (18mm) m2 7.5% 0.075  0.349  

Emulsion paint  Emulsion (water based) paint litre 2.3% 
     
0.023  0.032  

Plastic pipe  
Plastic pipe, 15mm diameter, 
suitable for cold water m 15.4% 0.154  0.045  

6mm float 
glass  Float/sheet glass (6mm) m2 3.1% 

     
0.031  0.050  

WC suite  White glazed domestic WC suite each 2.2% 
     
0.022  0.053  

Common bricks  
Common bricks (215 x 65 x 
100mm thick) each 4.8% 0.048  0.085  

Cement, hollow 
blocks and 
ready-mix 
concrete  
  

Ordinary portland cement tonne 9.9% 0.099  0.194  
Hollow dense aggregate concrete 
blocks (7N/mm2, 440 x 215 x 
140mm thick) each 9.9% 0.099  0.250  
Ready mixed concrete 
(25N/mm2) m3 9.9% 0.099  0.185  

High tensile 
steel 
reinforcement 
CI drain pipe 
and structural 
steel  

High yield steel reinforcing bars 
(12mm) tonne 4.9% 

    
0.049  0.104  

Cast iron drain pipes, 150mm 
diameter, with mechanical 
coupling joints m 4.9% 0.049  0.071  
Structural steel sections, 
universal beams (457 x 152mm, tonne 4.9% 

     
0.049  

       
0.076  
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67kg/m) 
Overall PPP 1.00  1.74  

 
Figure 3.2 is a matrix with all the countries horizontally and vertically.  The 
comparisons horizontally are comparable, that is, they are based on the same 
product weightings but have different grossing up factors.  The top line, for 
example, will all be based on UK weightings, the next will be based on Australian 
weightings.  The same ‘basket’ of products that takes £1 in the UK with UK 
labour will take AU$ 1.74 to produce in Australia with Australian labour.  The 
second row shows that it will take £0.86 to produce the same amount of 
'Australian' construction as A$1 would produce in Australia.  If we had weights, 
factors and prices for all the countries we would be able to complete the matrix. 
 

Figure 3.2: PPP matrix 
 
 
 
Equivalent 
purchasing 
power for 
each national 
weighting 
(greater 
representivity) 

Equivalent purchasing power for fixed weighting (greater comparability) 
 
Weighting 

 
UK £ 

 
AU $ 

Country 
3 

Country 
4 

Country 
5 

 
Etc. 

UK 1.000 1.968     
AU 0.598 1.000     

   1.000    
    1.000   
     1.000  
      1.000 
       
       
       
       
       

 
As indicated earlier, this worked example is intended to illustrate how price 
comparisons could be carried out.  The product list is relatively short; no account 
is taken of machinery and equipment and business services; and it assumes that 
Supply and Use tables are available.  More work is required to address these 
issues and to cross check results using a number of methods.  Some of this work is 
outlined in Chapter 5, Section 5.2, Developing and testing the methodology. 

3.5 Summary  
The approach outlined in this chapter is not rigid and formulaic.  It allows for a 
number of potential methods of aggregating price data that will produce 
reasonably comparable results.  Although items to be priced and what should be 
included or excluded in the pricing can be more or less standardised and 
controlled, there will always be gaps and inconsistencies in the collection and 
presentation of the data use to characterise the industry and from which national 
weightings, etc are derived.  A few countries will have comprehensive, detailed 
and reliable data; some will have very little data at all; most will have adequate 
but incomplete data.  It is important that the approach adopted accommodates all 
of these types of countries. 
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4 The price survey 
 
 

4.1 Overview 
This chapter focuses on the construction price collection component of the 
comparison methodology.  The survey will be directed at construction experts and 
expressed in language that they can understand.  It will not ask for any statistical 
or economic information. 
 
The Consultants have concluded that the price collection component should be 
based on a Basket of Resources (BoR), that is, items of materials and products, 
labour and construction equipment, the basic inputs to construction.   Separate 
baskets will be required for the three basic headings – residential and non-
residential building and civil engineering work - although items may appear in 
more than one basket.  
 
Initial thoughts on the size and structure of an appropriate basket for the price 
survey are that: 
o It should include construction materials and products that are commonly 

used in most countries and represent a significant proportion of overall 
construction value. 

o The materials and products selected should be able to be readily matched 
to, and spread across, ISIC industries  

o Products should be relatively simple (eg. doors, windows and sanitary 
fittings as typically purchased by construction contractors) and should 
probably not extend to more project specific assemblies (eg. lifts or air 
conditioning equipment). 

o That only a few, if any, items of construction equipment (purchase or 
rental prices) should be included.  Construction equipment is difficult to 
price in many countries.  Where there is an established plant hire industry, 
as in most developed countries, hire rates can be obtained.  In many less 
developed countries it is more difficult as equipment, where it exists, is 
owned by construction companies.  Input-Output tables suggest that 
‘Renting of machinery and equipment’14

                                                 
14   This presumably includes all types of machinery and equipment, not only construction plant for site 
works. 

 typically represents less than 
2.5% of total construction output.  The cost of labour for equipment 
(machine operators) will be included in the labour rates sought.  It may 
also be useful to include fuel as a partial proxy for construction equipment.  
Use of construction equipment has an impact on productivity.  There is 
clearly a trade off in resources between labour intensive and capital 
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intensive construction approaches.  Finally, the cost of equipment may be 
included in related items of work or in ‘general items’. 

o Construction labour should be represented by a range of different skills, 
possibly including, general labour, tradesmen, including an electrician or 
HVAC engineer, a carpenter/ joiner and a plant operator; it should also 
include one or two types of supervisory labour.   

. 
The challenge is to have as complete and representative – and as small and simple 
– a set of items as possible. 

4.2 The item list 
Appendix C comprises an analysis of previous baskets of inputs: Table C1 lists 
individual items from a variety of sources (discussed in Chapter 2); Table C2 lists 
those items that occur most frequently; and Table C3 lists the selected items with 
notes on their significance for different sectors and their relative ease of pricing. 
Further observations about data availability and validity may be made when the 
Consultants can examine the BOCC data gathered in the 2005/6 ICP round.  The 
selected items in Table C3 comprise the core of the basket, although several other 
items have been included. The preliminary basket is shown in Table 4.1, overleaf. 
 
The following points should be noted and compared to the bullet points in section 
4.1, above: 
o Wherever possible materials items have been chosen that can be quite 

tightly specified yet remain representative of materials in common use. 
Compromises will always have to be made and accepted, e.g. there is no 
such thing as a global standard brick so we will have to accept that bricks 
of slightly different sizes and materials must be taken to be equivalent. 

o Some parts of construction remain virtually impossible to represent by 
proxies that comprise just one or two items –mechanical and electrical 
equipment that is built into facilities is particularly difficult to deal with as 
specifying items precisely (i.e. by manufacturer, model number etc) is 
likely to produce either no data or unrepresentative data where the precise 
item is not readily available or commonly used. The alternative is to 
specify a generic item based on performance and/or function (e.g. a pump 
of a certain type with a stated capacity); this is likely to produce spread 
data depending on quality, place of manufacture and so on which may be 
chosen on an ad hoc basis by respondents. It is notable that no M&E items 
of this nature were included in any of the basket style exercises analysed; 
an early version of the BOCC did include a centrifugal pump but this was 
apparently deleted from the final BOCC that was priced in 2005/6. 

o Construction plant and equipment (excavators, cranes etc) is also 
problematic, however, other studies have attempted to collect this data in 
various ways although usually in a limited way. The BOCC, for example, 
included just two items of plant (backhoe and plate compactor), The CIS 
method prices two types of fuel and electricity as proxies for the actual 
equipment. As noted earlier the Consultants are exploring the possibility 
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of using Equipment Goods data from another sector of the ICP to obviate 
the need to collect primary data as part of the BoR. 

 
Table 4.1: THE PRELIMINARY BASKET OF RESOURCES 

 
 
 
ITEMS 

Relevance to basic 
headings 

 
 
 
NOTES/COMMENTS Res 

Non-
Res 

Civ 
Eng 

Materials 
Sand * * * Suitable for mortar, render etc 
Aggregate * * * Suitable for normal reinforced concrete 
Cement * * * Ordinary Portland cement 
High tensile reinforcing 
steel * * * 12-24mm (0.5-1.0 inch) diameter deformed bars 
Readymixed concrete * * * Typical 20 or 25MPa (N/mm2) 
Structural steel * * * Hot rolled sections 200-300mm deep 
Plywood * * * 13mm (0.5 inch) thick structural grade, interior, moisture resistant -  

plywood for formwork for engineering sector 
Framing timber * * * Softwood - price in m3 
Plasterboard * *  13mm (0.5 inch) thick for interior use 
Bricks * * * Common bricks approx. 270 x 110 x 75 
Blocks * * * Hollow blocks approx. ?????? 
Glass * *  6mm (0.25 inch) thick clear float glass 
Cast iron pipe * *  150 mm (6 inch) dia plain straight sections 
Plastic pipe * *  Approx 15mm (0.625 inch) dia suitable for cold water supply 
Copper pipe * *  Approx 15mm (0.625 inch) dia suitable for cold water supply 
Electrical cable * * 

 
PVC coated and sheathed for reticulation to domestic power and  
light outlets - price for large quantities 

Paint * * * 
Low sheen emulsion paint for interior rendered and plaster 
surfaces 

WC suite * * 
 

Typical medium quality for mid-range commercial/domestic use  
including seat, lid, cistern, excluding plumbing and water supply 

Hand basin * * 
 

Typical medium quality for mid-range commercial/domestic use -  
wall mounted excluding tapware and plumbing 

Carpet * * 
 

80/20 wool blend - typical medium quality for mid-range  
commercial/domestic use 

Sheet vinyl * *  Typical medium quality for mid-range commercial/domestic use 

Timber door * *  
Lightweight interior flush door ready for paint, excluding frame, 
hardware 

Ceramic tiles * * 
 

Plain white - typical medium quality for mid-range  
commercial/domestic use 

Steel roof sheet * *  Galvanised - simple profile 
Concrete pipe    * 300mm (12 inch) dia drain pipe 
Precast concrete plank  * * Spec? 
Labour 
Skilled * * * Tradesman e.g. electrician, plumber, joiner, tiler, bricklayer, mason 

Semi-skilled * * * 
Specialised site labour e.g. steel fixer, formworker, painter, carpet 
layer 

Unskilled/general * * * Materials handling, cleanup, support for tiler/bricklayer etc 
Site supervisor * * *  
Plant operator * * *  
Equipment 
Backhoe * * *  
Plate compactor * * *  
Mobile crane  * *  
Diesel fuel * * *  
Petrol/gasoline * * *  
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o Items relating to engineering services generally also present particular 
problems and relatively few items relating to services appear in the 
analysis.  

o Of the baskets in the analysis only the BOCC and ICEC directly addressed 
engineering construction. As noted previously the BOCC included a 
mixture of simple and composite items; the engineering construction 
basket comprised mostly composite items and a few simple materials 
common to all three baskets (concrete, cement, reinforcing steel etc). The 
ICEC exercise was based mostly on composite items. The preliminary 
BoR includes only one additional simple material/product (concrete pipe) 
– further work is needed to identify suitable comparable/representative 
items for this sector. 

o Several other materials/products have been included based on the 
Consultants’ experience although they do not figure prominently in the 
basket analysis. Floor coverings and roofing materials do not appear often 
in the baskets analysed yet they can account for a significant part of 
building costs. 

 
What is needed for each item in the survey is the average price for the sale of each 
item across the construction industry and the extent to which that might vary 
depending on the firms involved, the quantities required and the nature and 
location of the project.  Prices should be annual averages and national 
(geographical) averages; they should be the prices paid by construction 
contractors to their suppliers. 

4.3 The survey 
The proposed approach is intended to minimise data collection in individual 
countries as far as possible. Basic cost data for the BoR must, however, be 
obtained directly from participating countries. While in a number of countries 
costs may be obtainable from published sources such as commercial price books 
such data is unlikely to be available across all locations. In addition published 
prices often reflect suppliers’ list prices which often vary considerably from actual 
prices paid by contractors as prices change according to quantity, supplier-buyer 
relationships, competitive discounting and so on. It is therefore necessary to carry 
out some direct collection of cost data in each location with secondary sources, 
where available, used as part of the process of checking and validating the 
primary data. 

 
A pilot data collection exercise will be undertaken early in 2010.  The pilot study 
will have several aims: 
o To check consistency of responses and thus test the robustness of the 

specification of items in the BoR. 
o To gain an understanding of respondents’ reaction to the survey and to get 

a feel for the complexity/simplicity of pricing for those supplying data 
o To gauge the effort required by those who will manage the complete data 

collection exercise in the next pricing round. 
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o To provide first hand experience in data collection in locations other than 
the developed/ industrialised countries that have generally been the focus 
of most of the exercises analysed. 

 
The pilot will be undertaken as a postal survey in around twenty countries 
selected to cover the different regions and different sizes and income levels and, 
where possible, selected from countries that have expressed an interest in this 
work.  The countries will include Australia, the UK and the US and the 
Consultants will ensure that they visit a number of the other countries for face to 
face discussion with respondents. 
 
At least during the pilot stage the survey will collect data other than costs and 
prices for the various materials, labour and plant items. This may include 
respondents’ opinions and/or estimates of profit margins, general overheads, site 
establishment and operating costs (preliminaries) and professional/consultants’ 
fees. Some of these data may not be used directly to adjust input costs to output 
prices but will be useful for validating the results obtained using the approach 
described in Chapter 3. Checking the availability and reliability of such data will 
be an important part of the pilot study/testing phase. 

4.3.1 Survey instruments 
The Consultants understand that in the last ICP round data were collected using 
electronic instruments. With the BoR still under development, and with further 
refinement likely following field testing in the early part of 2010, it seems 
inappropriate to attempt to develop similar instruments at this stage. It is 
proposed, therefore, that a simple online survey be created using readily available 
tools such as the Survey Monkey (www.surveymonkey.com) to be used as a pilot 
in the testing phase. The Consultants have used the tool previously and found it to 
be inexpensive and simple to use yet functional and certainly adequate for testing 
the BoR in the field.  Alternatively, a simple Excel based questionnaire will be 
used.  A major factor in the choice will be the extent to which the instrument can 
be fool-proofed and the ease of related analysis and validation procedures. 
 
The temptation will be to only undertake the pilot in the English language but it 
may be appropriate to test the use of other languages.  The consultants consider 
that understanding of language and concepts is fundamental to the successful 
implementation of the price survey and suspect that opportunities for discussing 
and clarifying pricing by national experts will necessarily be limited.  In these 
circumstances, testing the use of other languages should be seriously considered.  
Translation is a one-off exercise. 
 
Once the BoR has been finalised it is envisaged that the Bank will develop 
electronic instruments similar to those used in the last ICP round. 
 

http://www.surveymonkey.com/�
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4.3.2 Respondents and numbers of respondents 
There is no single universal source of reliable construction prices.  For input 
prices the best sources are likely to be either intermediaries, builders’ merchants 
and the like, (the sellers) or contractors (the buyers)15

 

.  Intermediaries may, 
however, provide ‘list’ or published prices and actual prices paid may be higher or 
lower depending on the buyer, the quantity and other factors; and contractors may 
provide project-specific prices that are not generally applicable.  On balance, the 
consultants’ current view is that contractors’ estimators may be the best source of 
price data but, wherever possible, opportunities should be taken to collect more 
than one price and/ or to cross-check prices with other sources of price data.  

The relative simplicity of the approach could allow for a number of price 
collection exercises in each country.  This will, however, depend on the 
availability of competent price contributors and their willingness to provide 
prices.   The consultant’s initial inclination is to seek a single response in each 
country, identify the cost significant items and then seek confirmation of these 
either from other expert respondents or from published data. 

  
4.3.3 Analysis and validation 

We have shown in section 3.4 a preliminary working concept of the methodology 
proposed for the calculation of PPPs. The results will only be as good as the data 
used and validation of price data rates will be of prime importance in obtaining 
the best possible results.  At this stage we plan to use a procedure similar to that 
developed for Eurostat.  A preliminary set of PPPs would be produced for every 
country using the unvalidated data and these would be converted to Price Level 
Indicators (PLIs).  For each country, individual PPPs and PLIs for each item 
would also be calculated and compared to the overall country PLI.  An item 
considerably out of line with the overall PLI for that country would be queried if 
it could have a significant effect on the overall PPP.  Again, experience from 
Eurostat suggests that this method of validation works best for groups of related 
countries rather than countries with widely divergent price levels. 

 
 
  
 

                                                 
15   Construction consultants are possibly less likely to be informed about input prices and likely to know 
more about the prices the contractors charge to their customers (work item or output prices). 
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5 Next steps 
 

 

5.1 Introduction 
The original outline programme of activities for the next stage of the work (see 
Appendix A) mainly comprised: 
o Collection and review of statistical data available 
o Identification of secondary sources of construction price data 
o Development of survey instruments 
o Identification of survey respondents 
o Pilot surveys/ exercises 
o Development of analysis and validation procedures 

 
Some of this work has started as part of the methodology development stage but 
more needs to be done.  The detail of what is needed in the next stage will depend 
to a large extent on agreement of the stage 1 report.  The bar chart below indicates 
a broad programme of work to the middle of 2010. 
 
Figure 5.1: OUTLINE PROGRAMME OF WORK, 2010 

Activities Jan Feb Mar Apr May June  Jul 
Review and agree the 
Stage 1 report 

       

Developing the 
methodology 

       

Reviewing the 
availability and extent 
of data 

       

Regional and country 
contact and visits 

       

Developing, testing 
and revising the 
survey instruments 

       

Identifying 
respondents 

       

Identifying other price 
data and sources 

       

Developing analysis 
and validation 
procedures 

       

Interim report        
Draft final report        
Final report        
Reporting and liaison        

 
 The following sections describe the principal activities.  They are set out in fairly 

general terms at this stage as the actual work involved is, to a large extent, 
dependant on agreement on the approaches described and discussed earlier in this 
report. 
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5.2 Developing and testing the methodology 
The availability of (non-price) data across countries is extremely varied in both 
quantity and quality and the approach(es) adopted need to recognise and 
accommodate that.  For example, in some countries, there will be no Supply and 
Use tables and estimates of  industry structure and composition will need to be 
made; in others, where there are Supply and Use tables, they will be of different 
sizes (columns and rows) and compositions (industry/ product groups).  We will 
need to develop acceptable methods of dealing with all these situations.  
 
When the general approach has been agreed, a number of exercises need to be 
undertaken to develop and test it, including that: 
o In different countries and sectors of construction, machinery and 

equipment and services can each represent up to 40% of intermediate 
consumption.  Representing both groups and determining price levels are 
problematic but they may be able to be obtained from other parts of the 
ICP program. 

o The items and groups selected need to be able to represent all countries 
and all sub-sectors of construction (residential and non-residential building 
and civil engineering).  This may mean that some items, significant in one 
country or sub-sector, but relatively insignificant overall, may have to be 
included. 

o The worked example in Section 3 needs to be extended to, say, five or six 
or more countries with a spread of locations, sizes, income levels, etc.  
This should be done using countries where Supply and Use tables and 
price data are reasonably readily available. 

o The example needs to be re-run including business services and machinery 
and equipment (and construction equipment); and including labour as an 
input, not as part of a grossing-up factor. 

o Where possible, price levels should be checked against published data 
from other sources. 

o Available data should be analysed to see if countries can be grouped, for 
example, by region, size, wealth, stage of development, etc.  

o Alternative approaches or variants for countries for which there is little or 
no data need to be developed. 

5.3 Reviewing the availability and extent of data, etc. 
The consultants have been in touch with regional representatives for the ICP and 
representatives of national statistical offices, informing them of the Consultants’ 
work and seeking their cooperation.  The main information that we are seeking at 
national data is on: 
o Input-Output/ Supply and Use tables 
o Construction output  
o Floor area production  
o Construction (input) cost and (output) price indices and deflators  
o Producer price indices for construction materials  
o Production, trade and consumption data for main construction materials 
o Employment of the construction workforce 
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o Average earnings for construction workers 
 
In all cases we are seeking methodological notes etc and, ideally, data for a 
number of years.  We are asking if all or some of this is on the internet and, if so, 
for the relevant website addresses.  Replies have been received from a small 
number of representatives and these will need to be followed up and those who 
have not responded will need to be contacted again.  We can also seek statistical 
data on the internet independently but this is likely to be a major exercise.16

 
 

There are two major databases of Input-Output data, one compiled by the 
Organisation of Economic Cooperation and Development (OECD) and one 
compiled by the European Union (EU).  These are relatively small matrices 
(around 40 x 40 in the case of the OECD and 60 x 60 in the case of the EU).  In 
total they cover some 45 countries, mostly World Bank High and Middle income.  
It is likely that national statistical offices will have fuller tables and, where 
possible, these will be collected.  A number of other countries have input output 
and/ or supply and use tables and, where possible, these will be identified and  
added to the list.  It is possible that perhaps half the countries in the world will 
have this kind of data. 

 
The Eurostat/ OECD 2001 report on Sources and Methods for Construction Price 
Indices describes the availability then of information on input cost and output 
price indices for around 20 countries.  Other sources have identified other national 
construction cost and price indices.  The input cost indices are often based on 
baskets of materials, labour and equipment and they sometimes have related sub-
sectoral indices, for example, for residential construction or civil engineering. All 
of these can provide valuable information on the resource inputs to construction. 
 
Chapter 2 reviews the types of construction cost and price data available from 
other sources.  It is likely that there will be the greatest overlap in data in those 
countries where there is already good availability of official data, so the value of 
other sources is likely to be in helping confirm, or fill gaps in, official data rather 
than providing base information. 

5.4 Regional and country contact and visits 
The Terms of Reference and earlier discussions in Washington envisaged visits to 
a number of countries to discuss the feasibility of the approach with national 
statistical and other representatives; to identify potential survey respondents; to 
investigate the availability of price and other data; and to test initial versions of 
survey instruments.  The original idea was to visit one of the major emerging 
economies (probably India) and major countries in Africa (probably Nigeria) and 

                                                 
16   Links to national statistical offices are available at:  http://unstats.un.org/unsd/methods/inter-
natlinks/sd_natstat.asp 
 
  
 

http://unstats.un.org/unsd/methods/inter-natlinks/sd_natstat.asp�
http://unstats.un.org/unsd/methods/inter-natlinks/sd_natstat.asp�
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Asia (probably the Philippines).  This may well still be worthwhile but we will 
need to carefully consider the purposes and, therefore, the arrangements for any 
such visit. 
 
The visit to the Philippines is probably most certain and should be undertaken as 
soon as possible.  Manila is the headquarters of the Asian Development Bank 
(ADB) and we have already had useful exchanges with them on a number of 
issues.  We would like to spend time at ADB to discuss methodological issues and 
data availability but also, if at all possible, to examine the results of the 2005/ 06 
ICP Construction survey (we understand that there are confidentiality issues in 
releasing this data to us but hope that we could examine at least some of it at 
ADB).  We need to consider if it is also advisable to visit other regional offices, 
for example, Tunisia for the African Development Bank.  This is important 
because of the difficulties likely to be encountered in many African countries but 
we will possibly need to identify a French speaking associate.  
 
We need to discuss the number, purposes and timing of any regional/ country 
visits with the World Bank as soon as possible.  

5.5 Developing, testing and revising the survey instruments 
 Once broad agreement to the approach has been agreed, draft survey instruments 

will be prepared, including a list of items and supporting notes.  They will initially 
be tested on contracting and consulting colleagues in UK, Australia and 
elsewhere.  Feedback will be incorporated in a revised format.  A formal pilot 
survey will then be undertaken in a range of locations.  It is likely that the pilot 
survey will include a number of supplementary questions, for example, on 
contractors’ preliminaries and general items, profit levels and how they are 
expressed, professional fees, taxation, etc.  Whether and how these will be 
included in final survey instruments will need to be considered.  He intention will 
be to keep things as short and as simple as possible. 

 
The initial draft, pilot and final survey instruments will be electronic and will be 
as easy to complete, and as foolproof, as possible.  As indicated earlier, it is 
possible that, ultimately, they will be in formats developed by the Bank.  At this 
stage, they will be Excel based or use off-the-shelf software. 
 
We would like to consider the use of a number of languages in the survey.  
Experience tells us that lack of clarity/ understanding often comes from different 
interpretations of meaning.  Whether the problem is one of language or one of 
understanding needs to be tested.  Use of multiple languages in the survey may 
help but it may not. 
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5.6 Identifying respondents 
 There is no single group of respondents that will be suitable in every country.  

Experience from the European and OECD surveys suggests that independent 
consultants are the most common but, at different times, pricing has been 
undertaken by representatives of government departments, contracting firms, trade 
associations and building research organisations.  But these surveys are of output 
or tender/ bid prices; consultants will tend not to be as knowledgeable about the 
input costs proposed here. 

 
Dr Best’s PhD research is largely based on responses from contractors’ estimators 
as they were found to be more familiar with input costs and how costs are put 
together by contractors. Ultimately the choice in most cases will come down to 
national statistical offices and selection criteria will be need to inform that choice. 

5.7 Identifying other price data and sources 
There are a number of other sources of price data that can be used to confirm or 
otherwise survey prices.  These include official statistical data, published price 
data and price books.  Official data may include producer price indices, import 
prices, data on average earnings, etc; published price data will include suppliers’ 
price lists, international resource prices in articles in the technical press (e.g. from 
Engineering News Record); and international price books (e.g. by Means and 
Spons’).  The consultants intend collecting as much additional data as possible 
and using it as appropriate to test or explain survey results. 

5.8 Developing analysis and validation procedures 
 Once the approach and the survey instruments have been finalised, analysis and 

validation procedures will need to be established.  These will be electronic and, 
where possible, automatic.  The Consultants are familiar with procedures used by 
Eurostat and hope to review those used with the BOCC method on the last ICP 
round.  They have also developed a method for testing the sensitivity of baskets of 
goods to   

5.9 Reporting and liaison 
 

The Consultants will produce an interim report after the country visits are 
completed.  This will report on progress to date on methodology development, 
data availability, identification of potential survey respondents and initial testing 
of survey instruments and analysis and validation procedures 
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Appendix A 
 

A NEW CONSTRUCTION PRICE COMPARISON METHODOLOGY FOR THE 
INTERNATIONAL COMPARISON PROGRAM 

 
Concept Note 

 
 

1. Background 
International construction price comparisons are notoriously problematic.  The challenge 
is to identify an approach that provides an appropriate combination of reliable results, 
simplicity and reasonable cost in implementation, as well as compatibility with other 
national data sets.  The consultants’ view is that there is no single perfect universal 
solution; and that the approach adopted will to some extent be a compromise and may 
involve more than one method.  Elements that are often not addressed adequately are 
linkages with national accounts, dialogue between data providers and data collectors and 
collection and use of other price data for triangulation.  The work described in this 
concept note will endeavour to address all of these points. 
 
 

2. Objectives 
The overall purpose of the proposed work is to provide support to the World Bank 
International Comparison Program (ICP) team on construction prices as a contribution to 
the Bank’s work on Purchasing Power Parities.  It will include testing the feasibility of 
using ISIC industry categories as a framework for input prices in order to provide close 
links to national accounts. This concept note sets out proposals for research and testing 
activities up to June 2010 with a view to introducing a new method in the ICP 2011 
pricing round. 
 
 

3. Review of alternative approaches 
A variety of approaches have been used over the years to collect price data for 
international construction price comparisons.  These have been based on: 
o Input prices to construction (the prices paid by construction contractors for the 

inputs to construction work – primarily construction materials and labour) 
o Output prices of construction (the prices of completed construction projects 

charged by contractors to their customers)
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o Intermediate prices (prices used, for example, by contractors for parts of 
construction work, either in their own estimates or in tenders to customers) 

o Some combination of the above. 
 
Annex 1 reviews the advantages and disadvantages of the generic approaches to 
international construction price comparisons.  The bill of quantities approach attempts to 
get to output prices; the construction components approach is based on intermediate 
prices; the basket of goods approach uses input prices; the single project estimate 
approach uses output prices. 
 
Comparable input prices are the most straightforward to collect.  They are for standard 
units of measurement (tonnes, m2, m3, days, etc) of readily available items (concrete, 
timber, steel, skilled labour, etc).  Input prices (and, indeed, all construction prices) are 
context dependent, that is they are, at least to some extent, dependent on the quantity 
used, the scale of the project, how and where it is used, who is doing the work, and who 
is the customer for the work.  A particular problem with this approach is that input prices 
are not purchaser prices, they are the prices paid by contractors to their suppliers, not the 
prices charged to their customers.   
 
It is difficult to obtain directly comparable construction output prices.  It is most unusual 
for identical projects to be constructed in different countries at the same time in exactly 
the same circumstances.  The output prices that are typically used are either consultant’s 
or contractor’s estimates, that is, they are not ‘real’ prices; they are, however, based on 
experience and represent an expert view on a range of projects and thus contain an 
element of subjectivity.  Even though it is usually possible to obtain normalised average 
real prices (eg. per m2) for broadly similar project types (mass market housing, industrial 
buildings, office buildings, sections of highway, etc), these are not identical and may vary 
in quality and functional performance.  Again, they are expert views and based on a range 
of projects. 
 
Intermediate prices are available – from price books, successful tenders, for example – 
but the ways they are used depend on the pricing approach of particular contractors and 
the circumstances of particular projects.  They need to be used consistently, if prices from 
successful tenders are used, all prices need to come from the same tender.  Price book 
prices cannot reflect the specific context of projects or the methods use by different 
contractors. 
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The work outlined below will review the main international construction price 
comparison methodologies, including the Eurostat and OECD methods, the BOCC 
method used in the last ICP round and the method developed in the CIS states.  It will 
also look at other methods, including the BLOC method developed by Dr Best and a 
variety of more or less comparable construction cost and price data from both public and 
private sources.  The consultants’ general feeling is that either input or output prices are 
preferable to intermediate input prices.  They can be observed and, unlike intermediate 
prices are not artefacts of a contractor’s pricing policy.  An advantage of using input 
prices would be its simplicity. 
 
 

4. Outline of proposed approach 
The attached diagram (Annex 2) outlines the proposed approach.  It is based on input 
prices weighted to represent national construction output, the weighting based on input-
output tables.  The top part of the diagram sets out construction and its relationship to the 
economy. There is a direct progression from GDP through investment (GFCF) to gross 
construction output. That is then broken down into residential building, non-residential 
building and civil engineering. Normally value data will be available for all of the above 
from national statistics. 
 
The bottom of the diagram sets out the main inputs to construction. Input-output tables 
provide a breakdown of intermediate consumption (purchases from other industries) and 
value added by the construction industry (mainly surplus or profit and compensation of 
employees, the cost of labour). The construction column for a range of countries and 
years suggests the following broad breakdown of inputs: 
 
• Materials, products and energy    40 – 50% 
• Construction purchases from construction    0 – 20% * 
• Transport and distribution       5 – 10%  
• Finance, insurance and services     5 – 10% 
• Operating surplus      10 – 20% 
• Compensation of employees    20 – 25% 
 
* this is sub-contracting; examination of the construction row in the input-output table may allow for 
further analysis 
 
It is also possible, to break down the first group into industrial inputs that can be 
characterised by one, or a few, materials or products.  Data is usually available on 
numbers of construction labour and sometimes on labour productivity.  The cost of 
materials and labour typically represents 60 – 75% of total construction output.
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There is, however, a disconnect in the diagram. While, from the top down, it is possible 
to get directly to the three basic headings from national statistics, from the bottom up the 
resources can be aggregated to total construction output via input-output tables but not to 
the three basic headings.  Work is needed on the distribution of resources across the basic 
headings.  It may be that there will be less confidence in price levels at basic headings 
than at all construction.  At this stage the diagram is illustrative only; it represents a 
theoretical model but it has some practical problems, some of which are discussed below. 
 
In addition to the work outlined in the diagram, the consultants envisage collecting other 
construction (input and output) price data to help triangulation of the main data.  This 
additional data will also help to explain international price level differences. 
 
 
 

5. Issues to be addressed 
Issues to be addressed during methodology development include: 
o Transition to purchasers’ prices [Basic data is input costs not output prices] 
o Development of input construction shares by basic heading for individual 

countries or groups of similar countries [Availability, reliability and compatibility 
of input-output tables internationally needs to be assessed] 

o Selection of inputs [A relatively compact number of materials and products will 
represent entire industries] 

 
 
 

6. Proposed programme of work 
The proposed work on methodology development is split into two parts.  Annex 3 puts 
the main activities into a time frame.  It does not indicate formal meetings with World 
Bank and ICP regional representatives but these are both necessary and desirable. 
 
 
 
 
 
 
 
 

14 September 2009
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Annex 1 
 

SUMMARY COMPARISON OF APPROACHES TO INTERNATIONAL 
CONSTRUCTION PRICE COMPARISONS 

The bill of quantities approach 
Advantages Disadvantages 
o familiarity and, despite recognized shortcomings, a 

commonly accepted methodology 
o aims to provide output prices/prices paid by end users 

o based on estimated bid prices, not actual market 
prices 

o bid prices do not provide current price levels; they are 
forecasts of likely future output prices 

o bid prices may not be reliable indicators of outturn 
prices 

o difficult to establish average annual and national price 
levels 

o difficult to provide representative and comparable 
projects across countries 

o difficult to accommodate very large projects 
o difficult to accommodate work to existing buildings 

(repair, maintenance and improvement) 
o difficult to aggregate projects to sectoral or national 

totals 
Opportunities Barriers 
 o needs pricing experts with access to price data and 

common methods of working 
o labor intensive and expensive 
o requires complex and extensive pricing documents 

and instructions 
 
The construction components approach 

Advantages Disadvantages 
o similar to, but less complicated than, the bill of 

quantities approach 
o easier to provide representative and comparable 

components than whole projects 
o aims to provide output prices/prices paid by end users 

o based on estimated bid prices, not actual market 
prices 

o may not fully account for contractors’ margins 
o bid prices do not provide current price levels; they are 

forecasts of likely future output prices 
o difficult to establish average annual and national price 

levels 
o does not take account of project size or complexity 
o may not accommodate the full range of types of 

construction work 
o does not accommodate work to existing buildings 

(repair, maintenance and improvement) 
o difficult to aggregate components to sectoral or 

national totals 
Opportunities Barriers 
o reduced effort [as compared to BoQ approach] offers 

possibility of multiple observations  
 

o needs pricing experts with access to price data and 
common methods of working 

o requires comprehensive pricing documents and 
instructions 
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The basket of inputs approach 
Advantages Disadvantages 
o short and easy to complete 
o data collection does not require experts 
o in line with many other price index and price 

comparison methodologies 
o using national weightings from input output tables, 

provides a single national average value 
o possible to disaggregate price differences (to separate 

price level and resource mix differences) 
o possible to account for labour productivity differences 
o provides current price levels, not forecasts 

o does not account for contractors’ margins (provides 
input costs rather than output prices) 

o does not easily provide sectoral price level indicators 

Opportunities Barriers 
o reduced effort offers possibility of multiple observations 

and/or annual price surveys 
o reduced complexity offers possibility of widespread use 

o considered to be simplistic (although simplicity can be 
considered a virtue);  

o it has been dismissed lots of times previously 
o input output tables are not always available/up to date 

(the consultants will attempt to derive/ construct 
generic input weights appropriate to different regions/ 
sub-regions) 

The single project estimate approach 
Advantages Disadvantages 
o relatively simple to complete 
o provides output prices/prices paid by end users 

o probably only works for a relatively small number of 
more or less standard projects 

o difficult to accommodate non-standard/very 
large/specialist projects 

o difficult to accommodate work to existing buildings 
(repair, maintenance and improvement) 

o difficult to aggregate projects to sectoral or national 
totals 

Opportunities Barriers 
o reduced effort offers possibility of multiple observations 

and/or annual price surveys 
 

o needs pricing experts with access to price data and 
common methods of working 

o requires clear pricing documents and instructions 
 



A new approach to international construction price comparisons A7 
Draft report, December 2009 
 

Annex 2 
OUTLINE CONCEPTUAL APPROACH 
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Annex 3 
 
PROGRAMME OF WORK 
 
STAGE 1: METHODOLOGY DEVELOPMENT 

  
Activities 

October to December 2009 
1 2 3 4 5 6 7 8 9 10 11 12 13 

1.1 Clarify purpose and scope of 
exercise 

             

1.2 Review previous approaches 
and results 

             

1.3 Prepare outline of 
methodology 

             

1.4 Collect and review input-
output data 

             

1.5 Select resources and match 
to ISIC categories 

             

1.6 Compile resource mixes for 
basic headings 

             

1.7 Compile aggregate (regional) 
weightings 

             

1.8 Test sensitivity to different 
weightings and mixes 

             

1.9 Review adjustments to input 
prices  

             

1.10 Prepare and present interim 
report 

             

1.11 Liaise with World Bank and 
others 
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STAGE 2: TESTING AND VALIDATION 
 
 

 
Activities 

January to June 2010 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

 Compile questionnaire for 
NSIs 

                          

 Collect and review national 
statistical data 

                          

 Identify types and sources of 
benchmark data 

                          

 Compile survey instruments  
 

                          

 Identify potential survey 
respondents  

                          

 Carry out test exercises in 
UK and Australia  

                          

 Visit selected countries as 
pilot exercises 

                          

 Analyse initial survey results 
 

                          

 Develop validation 
techniques 

                          

 Analyse and validate pilot 
results 

                          

 Prepare draft report and 
review with  Bank and others 

                          

 Prepare and present final 
report 

                          

 Liaise with World Bank and 
others 
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Appendix B 
 
Informal materials and informal construction 
 
All countries have some element of construction work carried out informally, 
either in terms of the materials and methods used or the degree of legality/ 
regulatory compliance of the construction process, or both.  In developed 
economies, and in urban areas in less developed economies, the issue is typically 
to do with the process, for example whether land ownership is regular, whether 
permits/ approvals have been obtained or whether the supplier/ constructor 
complies with regulations and pays taxes.  In less developed economies and, 
particularly in rural areas, some or all of these issues also exist but, in addition, 
there is the use of informal/ unconventional construction materials, for example 
mud or thatch. 
 
Not all informal construction of whatever informality is included in recorded 
construction output or the national accounts.17

 

  In principle, construction work 
that is included in the national accounts should be included in the construction 
price survey and work that isn’t, should not.  Work where only the process is 
informal, but the materials, etc. used are the same as formal construction, 
represent only a volume element in construction output.  Work where the 
materials used are unconventional and may not come from the mainstream 
industries included in the national accounts/ I/ O tables may be more difficult.  
The value of the work may be included in the estimates of national product but the 
actual materials used may not appear in the economic activities that make up 
GDP. 

We need to try to establish the extent of informal construction included in 
different countries national accounts and what proportion of that involves 
unconventional materials.  We will include questions on this in our list of queries 
to national statistical institutions and regional offices. 
 
For the time being, we should perhaps exclude consideration of informal 
construction until we have the opportunity of discussing it with World Bank and 
regional representatives. 

                                                 
17   Formal construction output typically includes construction work undertaken by contractors.  National 
accounts often include additional allowances for formal construction work not undertaken by contractors 
(for example, direct labour or self-build) and, at least, some informal construction. 
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Appendix C 
Selection of items 
 
This appendix draws together material on the selection of the provisional/ preliminary 
basket of resources.  There are three tables: 
o Table C1 indicates the frequency of appearance of a long list of items in a range 

of international comparison studies.  The BOCC items included are the ‘basic’ 
items.  Not all items from the CIS basket have been included because many of the 
items in the lengthy list (66 material/product items) are difficult to relate to 
typical items from other countries (e.g. “air pipes”, “shaving slab”). The CIS list 
also includes two items that contain asbestos and these items have been ignored. 
Note that items showing a “o” rather than an “x” are included as part of composite 
items but not as separate inputs (e,g. plywood in formwork) 

o Table C2 list the most commonly included items.  Similar items have been 
consolidated into a smaller number of more generic items, for example, three 
specifications for types of aggregate have been combined into a single item; three 
paint specifications have been replaced by a single type of paint; and so on.  

o Table C3 presents the selected basket, listing the items, their relevance to different 
construction sub-sectors, the availability of consistent data (the ease of pricing) 
and notes and comments on the item specification. 
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Table C1: THE LONG LIST OF ITEMS AND SOURCES 
 
ITEMS BLOC BoG BOCC ICEC G&T CIS BCIS F&G 

Number of  
appearances 

MATERIALS         3 
Softwood (carpentry)   x     x   x   1 
Sawn lumber           x     1 
Small aggregate   x             2 
Coarse aggregate   x           x 5 
Aggregate (general)     x x x x x   5 
Sand     x   x x x x 4 
Emulsion paint x x o       x   1 
Oil paint   x             1 
Paints           x     1 
Windows               x 3 
Vinyl floor tiles/sheet   x       x   x 2 
Plastic CW pipe   x x           2 
PVC pipe           x   x 3 
Exterior grade plywood   x         x x 1 
Interior grade plywood 
(joinery)   x             2 
Formply x   o           2 
Chipboard flooring   x       x     1 
Timber window   x             1 
Joinery unit - wardrobe x               1 
Single internal door exc hw, 
frame x               3 
Single fire door inc hw, frame x x           x 2 
Timber door (internal) x         x     1 
Carpet x               7 
Cement o x x   x x x x 7 
Readymix concrete - various 
MPa (N/mm2) x x x   x x x x 1 
Sandstone x               1 
Clay roof tiles   x             4 
Common bricks   x     x x x   1 
Face bricks   x             3 
Ceramic wall tiles x x       x     2 
Ceramic floor tiles x         x     1 
Clay floor tiles   x             2 
Clay drain pipe   x       x     5 
Plasterboard x x   x     x x 2 
Plaster (tonne)         x   x   8 
Hollow blocks x x o x x x x x 1 
Precast paving   x             3 
Precast concrete units x   x         x 2 
Solid blocks   x       x     1 
Concrete roof tiles   x             2 
Insulation           x x   3 
Aluminium framed window x   x     x     6 
6mm float glass   x o   x x x x 1 
Double glazed unit   x             1 
Toughened glass x               2 
Rigid a/c duct x             x 6 
High tensile rebar x x x   x x x   1 
Plain rebar   x             8 
Structural steel x x x x x x x x 2 
Metal deck roofing           x   x 1 
Cable tray       x         4 
CI drain pipe x x       x   x 3 
Steel pipe       x   x   x 4 
Copper pipe 15mm x x   x       x 5 
PVC/PVC cable x x o x   x     1 
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Flexible a/c duct x               2 
White hand basin   x       x     4 
White WC suite x x       x   x 1 
Vanity basin x               1 
Hot water boiler (93kw)               x 1 
Electric wire, 4mm2 cross 
section               x 1 
20mm rigid steel conduit               x 1 
Mercury vapour light fitting, 
400 watt               x 2 
Fluorescent light fitting, 4 
lamp, 40 watt           x   x 1 
Downlight x                
Number of items 27 35 14 8 11 28 15 25  
LABOUR          
Trade/skilled Level 1 x               1 
Trade/skilled Level 2 x               1 
Trade/skilled Level 3 x               1 
Unskilled   x x x x   x   5 
Semi-skilled x x     x   x   4 
Skilled   x x x x   x   5 
Site supervisor/engineer P x   x     x   4 
Labour (average)           x     1 
Structural Steelworker               x 1 
Bricklayer/Mason               x 1 
Carpenter               x 1 
Roofer               x 1 
Labourer               x 1 
Sheetmetal worker               x 1 
Plumber               x 1 
Electrician               x 1 
Designer/draftsman       x         1 
Number of items 5 4 2 4 3 1 4 8   
EQUIPMENT          
Backhoe     x           1 
Compactor     x           1 
Crane rental       x         1 
Petrol           x x   2 
Diesel           x     1 
Electricity           x     1 
Number of items 0 0 2 1 0 3 1 0  
OTHER          
Preliminaries (%) x     x       x 3 
O'head+profit (%) x             x 2 
Market x             x 2 
Escalation               x 1 
Consultant Fees               x 1 
Tax       x x     x 3 
Number of items 3 0 0 2 1 0 0 6  
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Table C2: THE MOST COMMON ITEMS 

 
 
 

  ITEM FREQUENCY NOTES/COMMENTS 
  MATERIALS     
  Sawn timber 4 Also part of formwork 
  Aggregate 8 Varying specifications 
  Sand 5 Generic item 

  Paint 6 
Spec ranges from generic "paint" to particular types 
(e.g. "emulsion") 

  Windows 6 
Some are frames only, fully glazed, single and double 
glazed 

  Vinyl floor coverings 3 Tiles and sheet 
  Plastic pipe 4 Varying specifications 
  Plywood 6 Various types: internal, external, formply 
  Timber door 6 Various types, inc/exc frame and hardware 

  Cement 7 
In some cases as a component of concrete not as a 
discrete item 

  Concrete 7   
  Bricks 5 Mostly commons (4) 
  Ceramic tiles 5 Wall and floor - clay tiles not included 
  Plasterboard 5 Also plaster (tonnes) occurs twice 
  Concrete blocks 10 Mostly hollow (8) 
  Glass 7 Mostly 6mm clear float (6) 
  Reinforcing steel 7 Mostly high tensile (6) 
  Structural steel 8   
  Roof coverings 3 Various types - no clear choice 
  Cast iron/steel pipe 7 4/3 split 
  Copper pipe 4 Small diameter 
  Electrical cable 5   
  Basin 3 Hand basin/vanity basin 
  WC suite.pan 4   
      
  LABOUR     
  Skilled 10+ Breakup varies 
  Semi-skilled 6 Breakup varies 
  Unskilled/general 6   
  Site supervisor 4 Includes one instance in Preliminaries 
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Table C3: THE PRELIMINARY BASKET OF RESOURCES 

 
 
 
 

 
 
 
Items 

 
 
 

Unit 

 
Relevance to 
basic headings 

Consistent 
data 
available Notes/ comments Res NR CE 

Materials       
Sand t * * * XXX Suitable for mortar, render etc 
Aggregate t * * * XXX Suitable for normal reinforced concrete 
Cement t * * * XXX Ordinary Portland cement 
High tensile reinforcing 
steel t * * * XXX 

12-24mm (0.5-1.0 inch) diameter deformed 
bars 

Readymixed concrete m3 * * * XXX Typical 20 or 25MPa (N/mm2) 
Structural steel t * * * XXX Hot rolled sections 200-300mm deep 
Plywood m2 * * * 

XX 

13mm (0.5 inch) thick structural grade, 
interior, moisture resistant -  
plywood for formwork for engineering sector 

Framing timber m3 * * * XXX Softwood - price in m3 
Plasterboard m2 * *  XX 13mm (0.5 inch) thick for interior use 
Bricks ea * * * XX Common bricks approx. 270 x 110 x 75 
Blocks ea * * * XX Hollow blocks approx. ?????? 
Glass m2 * *  XXX 6mm (0.25 inch) thick clear float glass 
Cast iron pipe m * *  XX 150 mm (6 inch) dia plain straight sections 

Plastic pipe m * *  XX 
Approx 15mm (0.625 inch) dia suitable for 
cold water supply 

Copper pipe m * *  XX 
Approx 15mm (0.625 inch) dia suitable for 
cold water supply 

Electrical cable m * * 

 XX 

PVC coated and sheathed for reticulation to 
domestic power and  
light outlets - price for large quantities 

Paint litre * * * XXX 
Low sheen emulsion paint for interior 
rendered and plaster surfaces 

WC suite ea * * 

 X 

Typical medium quality for mid-range 
commercial/domestic use  
including seat, lid, cistern, excluding 
plumbing and water supply 

Hand basin ea * * 

 X 

Typical medium quality for mid-range 
commercial/domestic use -  
wall mounted excluding tapware and 
plumbing 

Carpet m2 * * 

 XXX 

80/20 wool blend - typical medium quality 
for mid-range  
commercial/domestic use 

Sheet vinyl m2 * * 
 XX 

Typical medium quality for mid-range 
commercial/domestic use 

Timber door ea * *  XX 
Lightweight interior flush door ready for 
paint, excluding frame, hardware 

Ceramic tiles m2 * * 

 XX 

Plain white - typical medium quality for mid-
range  
commercial/domestic use 

Steel roof sheet m2 * *  ? Galvanised - simple profile 
Concrete pipe  m   * ? 300mm (12 inch) dia drain pipe 
Precast concrete plank m  * * ? Spec? 



 

A new approach to international construction price comparisons C6 
Draft report, December 2009 

Labour 

Skilled hour * * * XXX 
Tradesman e.g. electrician, plumber, joiner, 
tiler, bricklayer, mason 

Semi-skilled hour * * * XXX 
Specialised site labour e.g. steel fixer, 
formworker, painter, carpet layer 

Unskilled/general hour * * * XXX 
Materials handling, cleanup, support for 
tiler/bricklayer etc 

Site supervisor hour * * * XXX  
Plant operator hour * * * XXX  
Equipment 
Backhoe day * * * ?  
Plate compactor day * * * ?  
Mobile crane day  * * ?  
Diesel fuel litre * * * XXX  
Petrol/gasoline litre * * * XXX  

Notes:      XXX Consistent data should be easily obtained; Common material, straightforward specification, should be easily 
priced. 

XX Data may vary; requires tight specification, some validation of data required to ensure consistency. 
 X Problematic: requires tight specification, validation of data required to ensure consistency. 

? Little evidence available 
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Results of 5 sets of 1000 random variations of quantities in ranges:- PLIs Exchange PPPs
plus 200% 100% 50% 25% 13% from rate to

minus 67% 50% 33% 20% 11% original US$
Variability (standard deviation/mean) of PLIs quantities

Sydney 3.8% 2.4% 1.4% 0.8% 0.4% 113.5       1.104 1.43     A$
Melbourne 4.3% 2.8% 1.6% 0.9% 0.5% 137.0       1.104 1.73     A$
Brisbane 4.0% 2.7% 1.5% 0.8% 0.4% 112.5       1.104 1.42     A$
Auckland 2.7% 1.7% 1.0% 0.5% 0.3% 89.6         1.265 1.30     NZ$
Singapore 12.4% 8.0% 4.7% 2.5% 1.3% 73.0         1.408 1.18     S$
Phoenix 4.2% 2.6% 1.5% 0.8% 0.4% 87.4         1 1.00     US$

Geometric mean 100.0       

Appendix D 
Sensitivity analysis 
 
We have developed an analysis tool to test the output from a comparison of priced 
construction baskets (goods, components, bills of quantities etc) for sensitivity to 
changes in weightings and this was used to test data collected for the BLOC 
described above.  Each item has a fixed quantity and the price for the item is the 
product of the rate and the quantity.  The total BLOC cost is the sum of all the 
item prices.  A construction expert provided a rate for each item in the BLOC.  If 
priced BLOCs from different localities are converted to a common currency, 
relative price levels, Price Level Indicators (PLIs), can be obtained by comparing 
total BLOC prices.  Multiplying the ratio of the location PLI to the base PLI by 
the Exchange rate gives the Purchasing Power Parity (PPP). 
 
PLIs and PPPs can be tested for sensitivity to changes in the weights of individual 
items by either adjusting rates or quantities.  This is a useful procedure to carry 
out after data collection to check the validity of item rates.  At this stage it would 
be useful to apply the sensitivity analysis to the item quantities to see how 
accurately they need to be determined.  The BLOC has 27 items priced in 6 
locations.  With the original weightings 4 items, of which 3 are labour, carry 45% 
of the BLOC value.  The analysis tool allows the 27 item quantities to be 
randomly varied within a prescribed range.  The table below summarises results 
from 1000 sets of variations in each of 5 reducing ranges. 
 
Table D1: EFFECT ON PLIs OF VARIATIONS IN QUANTITIES  
 
 
 
 
 
 
 
 
 
 
The table shows PLIs and PPPs calculated using the original quantities.  We 
describe variability as the standard deviation (SD) divided by the mean.  If the 
distribution is normal then approximately 68% of the sample would fall within 
plus or minus 1 SD of the PLI shown, 95% within 2 SDs and 99.7% within 3 SDs. 
As an example for Brisbane varying the quantities between +50% and -33% we 
would be 68% certain that the PLI would be between 110.8 and 114.2; or 95% 
certain that the PLI would be between 109.1 and 115.9; or 99.7% certain that the 
PLI would be between 107.4 and 117.6.  Multiplying these PLIs by the exchange 
rates would also give our confidence ranges for the PPPs. 
 
The conclusion is that the basket approach can accommodate quite wide ranges 
when setting up the values for the quantities. The two figures below plot the PLIs 
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produced from 1000 sets of variations of quantities within the range plus 100% to 
-50%. 
 
Figure D1: PERCENTAGE OF SAMPLE BY PERCENTILE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure D2: DISTRIBUTION OF SAMPLE BY PLI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In Figure D1, confidence is greatest where the lines are closest to the horizontal. 
In Figure D2, the more compact the range the greater the confidence in the results.  
Here we would probably rank them from most confident with Auckland, then 
Phoenix, Brisbane and Sidney, Melbourne to least confident with Singapore. 
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