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Executive Summary

This is the final report of a study concerned with reviewing the construction price and cost indices produced by the Department of Business Enterprise and Regulatory Reform (BERR). The review examines the current arrangements for collection and dissemination of the indices and considers whether they continue to offer best value for money.

The aim of the review was to provide an evidence-based assessment of the current BERR PCI methodology considering whether the current arrangements were fit for purpose.

The study has a number of distinct objectives:
· Examine the reasons for providing the indices

· Analyse the methodology used to collect and disseminate the indices

· Consider whether the indices are fit for purpose and offer best value for public money

There were four key components of our approach, in sequence:

· A desk based assessment of the coverage of the current BERR PCIs, including the practicalities of the current methodologies

· An interview-based survey of industry users, statisticians and government procurers to assess their satisfaction with the current methodologies and their ideas for improving it

· An assessment of the alternatives to the current methodology, in terms of likely benefits, costs and practicalities, and;

· An industry workshop with key players to help review interim findings and ensure that any recommendations were practical and in line with industry needs

Generally, the findings of this review suggest that there is still a case for the continuing production of the BERR PCI and therefore the continuation of public funding, although the evidence indicates that the indices should not be taken forward in their current form and that some revision is needed to make them more relevant to the modern construction industry. We believe that failure to revise the current methodology will ultimately reduce the relevance of the BERR PCI to both the public and private sectors.
In summary the following issues need to be addressed, the use of traditional procurement routes and bills of quantities (BoQs) in public sector procurement is diminishing and methods of data collection for the production of the BERR TPI have not progressed in line with any changes in procurement routes. Consequently the relevance of the BERR indices is declining with the increasing use of non-traditional procurement methods.
In particular, the samples used for construction of the tender price indices are not representative, cost pressures in other procurement routes could be completely different and under reported. In addition, some of the updating percentages and the older price adjustment formulae need revision. 

Furthermore, we believe it is essential that the PCI Working Group is re-established to oversee the way forward with the BERR indices. More specifically, if BERR decide to act on any of the recommendations provided in this report then there are likely to be practical difficulties, as a result of any changes, that will need careful management.
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1 Introduction
Construction price and cost indices are an essential tool for the analysis of real output in the construction industry and for relative performance and productivity measures. They provide a succinct picture of the past and a useful framework for forecasting future developments. Government requires such price indices as part of the information used in the development of its policies and to provide deflators for economic statistics (notably construction output statistics). These indices are also used in construction contracts to adjust for cost fluctuations and inflation. 
This research is concerned with reviewing the construction price and cost indices (PCIs) produced by the Department for Business Enterprise and Regulatory Reform (BERR). The review examines the current arrangements for collection and dissemination of the indices and considers whether they are fit for purpose and continue to offer best value for money.

1.1 Aims and objectives

The specific aims and objectives of this project are to:

· Examine the reasons for providing the indices

· Analyse the methodology used to collect and disseminate the indices

· Consider whether the indices are fit for purpose and offer best value for public money

The broad aim of the research was to provide an evidence-based assessment (backed by quantitative and qualitative data) of the reasons for the BERR indices being provided, the case for public money being the main means of financing, and the value to different users compared to the cost of producing the PCI.

More specifically, the study had a number of distinct objectives:

· Examine the coverage of the current methodology in terms of PCIs type and range

· Assess the benefits of the current PCIs to industry users, from the perspectives of the firms themselves

· Assess the benefits of the current PCIs to statisticians and government, from the perspective of the users of the resulting data

· Examine the practicalities of the current reporting arrangements, including: data collection; dissemination practice; timeliness; and accuracy

1.2 Focus of the research

Discussions with BERR at an early stage confirmed that the primary focus of the research was the desire to inform the re-tendering exercise for the production of the BERR indices at the end of 2009.

The following BERR indices were considered within the scope of the review.

Price Adjustment Formulae (published monthly)

· Building Formula Series 2 (1976)

· Building Formula Series 3 (1990)

· Specialist Engineering Formulae Series 2 (1970)

· Mechanical

· Electrical

· Lift

· Catering

· Structural Steelwork

· Specialist Engineering Formulae Series 3 (1990)

· Mechanical

· Electrical

· Lift

· Catering

· Civil Engineering Formulae (1970)

· Civils

· Structural Steelwork

· Civil Engineering Formula (1990)

· Structural Steelwork Formula (1990)

Updating Percentages (published monthly)

· Percentage updates on Schedule of Rates

· B&CE

· Mechanical

· Electrical

· Decoration

· Roads

· Landscape maintenance

· Maritime

· Indices for Maintenance Costs

· B&CE

· M&E

· Indices for Day-work Rates

Price and Cost Indices (published quarterly)

· PUBSEC (Tender price index of public non-housing)

· Indices Location factors

· Indices Function factors

· TPISH (Tender price index of social housing)

· Indices Location factors

· ROADCON (Tender price index of road construction)

· Indices Location factors

· Indices Function factors

· Indices Value factors

· NOCOS (Cost index of non-housing)

· HOCOS (Cost index of housing)

· ROCOS (Cost index of road construction)

· FOCOS (Cost index of infrastructure)

· NOMACOS (Cost index of maintenance for non-housing)

· HOMACOS (Cost index of maintenance for housing)

· FORVOP (Projected formula index)

· OUTPUT INDICES (Price indices) 

· New construction

· Public works                                 

· OUTPUT DEFLATORS

· Direct labour

· Contractors

1.3 Methodology

The research methodology involved primary data collection. After discussions with BERR it was agreed that the main survey instrument would be an interview based questionnaire. 

1.4 Overall approach

There were four key components of our approach, in sequence:

· A desk based assessment of the coverage of the current BERR PCIs, including the practicalities of the current methodologies

· An interview-based survey of industry users, statisticians and government procurers to assess their satisfaction with the current methodologies and their ideas for improving it

· An assessment of the alternatives to the current methodology, in terms of likely benefits, costs and practicalities, and;

· An industry workshop with key players to help review our interim findings and ensure that any recommendations were practical and in line with industry needs

The components are discussed in turn in the following paragraphs.
1.4.1 Desk-based review

The primary focus of the desk research was to assess the range and coverage of the current BERR PCI methodologies and examine any options for change. In this analysis we have drawn heavily on Yu and Ive’s (2006) research which examines building price indices compilation methods. 
1.4.2 Interviews

The focus of the interviews was on both government statisticians and on PCI industry users and participants. During the initial stages of the project we established a robust research framework which included the following key issues:

· the usefulness of PCI

· the relative validity of individual PCI

· stakeholders requirements in terms of PCI

· the efficacy of any alternative options
We conducted fifty eight interviews during February and March 2008, twenty five were face to face with the remaining thirty three conducted by telephone. Both types of interview were based on structured interview outlines (a copy of the interview outline is available at Annex A) and were conducted by senior members of our team who were knowledgeable regarding all aspects of price and cost indices production and use. 

The interview outline consisted of eighteen questions in five sections, covering issues such as the respondent’s usage of the BERR PCI, the usefulness of the BERR PCI; stakeholder requirements in terms of PCI; alternative options for PCI; and any general comments/issues the respondent may have had.

Respondents included:

· Government users from procuring departments

· Government users from statistical departments

· Industry users (both contractors and consultants)

· Academics and researchers (including economic forecasters)

1.4.3 Data collection and analysis

We developed a framework for analysis of the responses received from the interview surveys. The framework integrated the qualitative and quantitative data provided by respondents and allowed a robust business case for PCIs to be produced. The business case sets out options for change and includes an assessment of the impact of any recommendations on BERR and the construction industry more generally.

1.4.4 Industry workshops

The Consultants held a key players workshop on 31st March at the head office of Davis Langdon to review interim findings and ensure that any research recommendations were both practical and in-line with industry needs. Twenty two key players from both the public and the private sectors attended the event and provided useful comments on the research which have been incorporated into our recommendations.

Attendees were drawn from key interviewees and were supplemented by others with particular perspectives on the project.
1.5 Questionnaire development

After consultation with BERR it was decided that it should be possible to elicit all of the core data needed at this stage from respondents by use of interview questionnaires.  
Survey questions were developed by Davis Langdon after consultation with BERR. The questions were primarily open to allow the respondents the opportunity to talk widely around the subject. 
The questionnaires were designed to help minimise potential problems with data collection, validation and cleaning processes and also to minimise the burden on respondents.

The survey constructs were developed from previous research and discussions with BERR and modified during pre-testing and piloting of the survey. Following questionnaire development the survey was initially pre-tested with colleagues to ensure correct interpretation of the questions.
1.6 Sampling frame

There were some issues in obtaining a robust sampling frame for the research, at the outset we had envisaged using a random sample from the BERR PCI subscribers list. However, because of data protection issues this proved to be problematic and a third-party had to be used to e-mail our request for involvement to potential respondents. The respondents from this approach were supplemented by Davis Langdon’s own contacts.
As a consequence of the issues in constructing a robust sampling frame, within the constraints of the present research, it should be noted that the analysis provided in the results section is not reported with any degree of statistical significance although obviously the results are indicative of respondents opinions/views. If statistical significance is a requirement for BERR to take action on any recommendations provided then it may be that further research will be necessary, we discuss this in the final section of this report.

1.7 Survey distribution

The interview survey was undertaken in February and March 2008 with respondents who had expressed an interest in taking part after they had been contacted via a third-party from the BERR PCI subscriber lists. As we understand it the entire population of the subscriber lists were contacted and from this we managed to conduct interviews with some 58 respondents who expressed an interest in being involved in the study.

1.8 Data Analysis
In terms of questionnaire completion, most questions were answered. Because the primary data collected is essentially nominal some of the assumptions needed for the use of parametric statistics will not be satisfied, therefore non-parametric statistics are employed to analyse the collected data. The methods used, and their appropriateness, are discussed more fully in the results section. The statistical analysis was performed using the computer program the Statistical Package for the Social Sciences (SPSS v15).

1.9 Contents

The research consists of five chapters. The first chapter provides the introduction, including the research methodology, and sets the scene for the research that follows. Chapter two provides the literature review and description of the current PCI methodology. Next, Chapter three presents the survey results. Chapter four provides a summary of recommendations derived from previous research, in particular Yu and Ive (2006)  Finally, Chapter five provides a summary of the current research findings and draws conclusions and provides recommendations from the evidence presented in the earlier chapters.

2 Review of Construction Price and Cost Indices
2.1 Types of indices used in the construction industry

Index numbers of costs and prices provide a convenient means of expressing changes over time in the costs or prices of a group of related products in a single summary measure.

There are three main types of indices used in the construction industry:

· Building cost indices

· Tender price indices

· Output price indices

The terms “tender prices” and “building costs” are often confused when considering building indices. “Building costs” are the costs actually incurred by the builder in the course of business i.e. wages, material prices, plant costs, rates, rents, overheads and taxes. “Tender prices” represent the cost a client must pay for a building. They include building costs but also take into account market considerations and therefore allow for profits and the builders anticipation of cost changes during the lifetime of the contract. This means that, for example, in times of boom tender prices may increase at a greater rate than building costs, whilst in a slump the opposite may apply.

“Output price indices” are derived from tender price indices for a special purpose. They are used as deflators to convert official statistics of contractors’ output of new construction work from current to constant prices.

Attempts to measure changes in construction costs and prices over time raises a number of conceptual and practical problems. In response to these problems various methods of measurement have been employed and a variety of different series have been devised.

The basic measurement problem that has to be faced arises from the extremely varied nature of the work carried out by the construction industry. This includes the construction of a wide variety of building and civil engineering works and a wide variety of repair and maintenance jobs. New construction projects vary not only according to type but also in size, design, specification, complexity and methods of construction. Even, what appear on the face of it to be, similar jobs vary according to different site conditions with a consequential influence upon costs of construction.

In some sense each construction project tends to be unique. Therefore from the point of view of measuring changes in costs over time there is no single standard of comparison. Another factor to bear in mind is that construction projects often take a considerable period of time from start to finish and that costs may be measured at different stages of the process: they may refer to prices for work yet to be carried out (tender prices); or to the level of costs for work currently being undertaken; or to the costs or prices of work which has been completed. Clearly, measurements which relate to these three stages may be expected to differ and likewise the rates of change over time of such measurements may not be equivalent.

2.2 Uses of construction indices

Construction indices are used for a variety of purposes:

· Pricing contracts

· Estimating activities

· Evaluating proposals

· Monitoring changes over time

· Operating cost reference systems

· Producing financial models for projects

· Updating estimated costs to current prices

· Analysing variations in projects

· Updating variation of price contracts

· Assisting in capital allocation of funds

· Evaluating estates for resource accounting and budgeting

2.3 Methods of measurement

Considering the methods of measurement, broadly speaking there are two approaches to the problem of devising an index of construction costs or prices. One is to use price data for actual contracts. The other is to use the information about change in factor costs i.e. the costs of the factors of production which go to determine prices, namely: labour and material costs; overheads and profits after allowing for the influence of productivity changes on prices. Within each of these two broad approaches, certain variants may be defined as follows:

Actual price data

· Total prices

· Unit rates and the re-pricing of tenders

Factor costs

· Factor cost indices

· Re-pricing aggregate factor costs

· Published unit rates

2.3.1 Use of actual price data

Total prices

The main problem confronting the use of this method is the lack of a standard product so that it is difficult, if not impossible, to make comparisons of building prices on a like-for-like basis covering the whole range of construction outputs. Consequently, this method is currently not used in the UK.

A possible way of overcoming the problem of the lack of a standard product would be to invite tenders periodically from builders for a building of a standard design and specification (i.e. an archetype). However, such a method would be faced with the need to allow for the changes in standards that take place over time, also the tenderers would have no prospect of gaining a contract and therefore there would be no assurance that the prices quoted were reasonable reflections of current cost levels and the tendering climate. This method has not been used in the UK, however it is used in Europe, indeed Eurostat conduct a similar exercise with standard building types throughout Europe in an attempt to arrive at relative pricing levels for various construction types across EU member states.

A further approach to the problem of a non-standard product using actual price data is to employ statistical techniques. Multivariate regression analysis can be used to devise a statistical model allowing prices to be predicted on the basis of information about the physical characteristics of buildings. Given information about the latter, standardised price comparisons can be made over time. The method is used to compile indices of house prices in the UK but has not been used to produce a general construction index.

Unit rates and the re-pricing of tenders

Instead of using information about the total price of a contract, it is possible to use information about the unit rates for particular categories of work used in building up the total contract price. These are available from the priced bills of quantities of accepted tenders. Such rates refer to specific construction operations and therefore have the advantage of being directly comparable. Naturally, use of the method requires access to a representative selection of bills and also a reasonably large number because the rates inserted by different builders vary considerably not only because of differences in their levels of efficiency and in the labour, materials and plant costs used by the estimator, but also because of the differences in the practices adopted by firms in arriving at a total tender price.

Use of the method has been consistently favoured in the UK over the last 30/40 years, where, unlike many other countries, the use of Bills of Quantities for tendering purposes provides an extremely valuable source of data.

There are basically two ways in which the method may be applied in practice. One is to measure the percentage change in the rates quoted in current tenders compared with base-period tenders (a price relative) and to take an appropriate weighted average of these. This method is used to obtain a price index for public sector housebuilding but not for building costs in general. Another way of using this method is not to compare unit rates directly but to use the rates to re-price tenders. Here again it is possible to use two approaches: either use standard rates from a base period to re-price current bills or to use the current rates to re-price a standard bill. Comparison of the values of the bill at base-period and current prices yields an index of price change for each project. These ‘project indices’ then have to be averaged over a statistically acceptable number of projects to produce a single representative index.

A method analogous to the use of rates extracted from priced bills is to use unit rates published in builder’s price books. Such rates, however, are only estimates built up on the basis of certain standardised formulae for combining input costs.

The use of methods based on actual prices has a disadvantage from the point of view of studies concerned with total construction work, in that it will be generally possible to cover only certain well-defined classes of work, the price movements of which may not be representative of all work. Studies concerned with construction work as a whole require a more general measure of price movements. Until the 1970s, such a measure was built up on the basis of changes in factor costs. However, in the late 1970s ‘output price indices’ were introduced by the then DoE using an alternative methodology which incorporates information about tender prices.

2.3.2 Use of factor cost data

Several series of index numbers based upon factor costs are in use, the majority of these are used as a measure of the movement of construction costs for contractors and are therefore reviewed in less detail than other indices included in the Review.

2.4 Types of BERR Construction Price and Cost Indices
BERR currently provide the most comprehensive and extensive suite of public sector construction price and cost indices available in Great Britain. The current methodology stems from research conducted during the 1970s and has remained largely unchanged since the early 1990s.
As mentioned previously, there are three main types of indices used in the construction industry:

· Tender price indices

· Output price indices

· Building cost indices

Tender prices represent the cost a client must pay for a building and reflect contractors’ views about the future course of costs for labour and materials during the construction period, as well as the influence of the ‘tendering climate’ or ‘market conditions’ on profit margins. 

Output price indices are derived from tender price indices and are used as deflators to convert official statistics of the value of contractors’ output of new construction work from current to constant prices.

Building costs are the costs actually incurred by the builder in the course of their business but exclude profits and also reflect current costs for labour, materials, etc., as opposed to the future costs which are incorporated in tenders.

Tender price indices are generally complied by comparing the prices of a proportion of the items within a number of accepted tenders during a given period of time against the price of similar items in a base schedule of rates. Each tender is indexed and the mean or median of the sample becomes the index for that period. It is generally accepted that nationally there is, on average, a range of approximately 30% about the mean.

Indices for the factors used in the building cost indices are produced by official bodies. Indices for the various types of material are prepared by BERR. Indices of wages are compiled by the ONS. Several other indices are produced to assess the recovery of increased costs. Carillion Services produces indices for the various work categories used within the PSA price adjustment formula for construction contracts.

The different types of construction price and cost indices currently supported by BERR are described in the following section. Essentially the BERR cost and price indices are tools for cost managing public sector construction projects and programmes. There are broadly three types of BERR construction price and cost indices, as follows:

· Updating percentages

· Price adjustment formulae

· Building price and cost indices 

Below we examine each in turn.

2.4.1 BERR Updating percentages (for measured term contracts)

The Updating percentages are used as a contractual basis for reimbursement of increased costs for contracts let on PSA Schedule of Rates or other forms of maintenance contracts as well as for assisting in updating estimates. They are published monthly and include the following indices:

Updating Percentages (published monthly)

· Percentage updates on Schedule of Rates

· B&CE

· Mechanical

· Electrical

· Decoration

· Roads

· Landscape maintenance

· Maritime

· Indices for Maintenance Costs

· B&CE

· M&E

· Indices for Day-work Rates
The Updating percentages provide a simple way of bringing the pre-priced Schedule of Rates up to current price levels. They are produced monthly by applying the increased cost of labour, material and plant to a statistical sample on the Schedule of Rates - a mixed basket of goods which are re-assessed when a new Schedule of Rates is produced. The updating percentages are also used to derive indices for maintenance costs and day-work rates.

2.4.2 BERR Price Adjustment Formulae (for construction contracts)

The Price Adjustment Formulae are used in conjunction with the Formal Methods of adjusting building, specialist engineering and civil engineering contracts to allow for changes in the costs of labour, plant and materials. They are familiarly known as either NEDO or Baxter indices and are widely used on Variation of Price Contracts. They are published monthly and include the following indices:

Price Adjustment Formulae (published monthly)

· Building Formula Series 2 (1976)

· Building Formula Series 3 (1990)

· Specialist Engineering Formulae Series 2 (1970)

· Mechanical

· Electrical

· Lift

· Catering

· Structural Steelwork

· Specialist Engineering Formulae Series 3 (1990)

· Mechanical

· Electrical

· Lift

· Catering

· Civil Engineering Formulae (1970)

· Civils

· Structural Steelwork

· Civil Engineering Formula (1990)

· Structural Steelwork Formula (1990)

Price adjustment formulae are used to calculate the increase, or decrease, in contractor’s costs over any period to the nearest month. Formula price adjustment is calculated from the movement in index values irrespective of the actual extra costs/savings incurred by the contractor. While the indices are not capable of reflecting every minor change in construction costs and resource prices, the method is designed to reasonably compensate the contractor for any increases and reduce the impact of any delays associated with payment.

The indices are derived from other index series, namely labour, plant and material indices:

· Labour – from various sources including average earnings, wage agreement data and working rule agreements

· Plant – producer price indices prepared by the ONS

· Materials – producer price indices prepared by the ONS

The indices are for national application and are applied to valuations as stated in the individual conditions of contract, normally at monthly intervals.

2.4.3 BERR Building Price and Cost Indices

The Price and cost indices are a basic tool for anyone involved in estimating, cost checking and fee negotiation on public sector construction works, including roads. They include tender price indices, resource cost indices, direct labour output deflators, location and function studies, projected formula price adjustment indices. They are published quarterly and include the following indices:

Price and Cost Indices (published quarterly)

· PUBSEC (Tender price index of public non-housing)

· Indices Location factors

· Indices Function factors

· TPISH (Tender price index of social housing)

· Indices Location factors

· ROADCON (Tender price index of road construction)

· Indices Location factors

· Indices Function factors

· Indices Value factors

· NOCOS (Cost index of non-housing)

· HOCOS (Cost index of housing)

· ROCOS (Cost index of road construction)

· FOCOS (Cost index of infrastructure)

· NOMACOS (Cost index of maintenance for non-housing)

· HOMACOS (Cost index of maintenance for housing)

· FORVOP (Projected formula index)

· OUTPUT INDICES (Price indices) 

· New construction

· Public works                                 

· OUTPUT DEFLATORS

· Direct labour

· Contractors

The tender price indices are derived from analysing a sample of public sector building schemes. They are calculated from the rates for measured work that are contained in bills of quantities for accepted tenders for a range of public sector building works. The indices are smoothed to reduce any erratic changes in the level from one quarter to the next, thus giving a better indication of the underlying trend. As a result the indices remain provisional for two quarters to enable this smoothing to take effect.

The Output Price Indices are derived from the Tender Price Indices and are used as a deflator to convert construction output from current to constant prices.

The resource cost indices give the notional trend in the movement of costs to a building contractor by application of the Price Adjustment Formulae to a Public Sector ‘average building’. These indices are calculated from nationally agreed wage rates and manufacturers’ recommended prices for materials. The FORVOP index is a projection of how the cost indices are expected to move in the future.

In the following section we examine the BERR Building Price and Cost indices in more detail, starting with the Tender Price indices.

2.5 BERR Tender Price Indices (TPI)

Coverage and breakdown

BERR produce a range of tender price indices, published quarterly, that relate to:

· Public sector non-house building (PUBSEC)

· Public sector house building (TPISH)

· Road construction (ROADCON)

The indices are constructed from a sample of selected tenders for new building work in the public sector priced in competition. Details of the tenders (priced bill of quantities) are supplied from within various procuring Departments.

These indices measure the change in tender price levels between one time period and another. Their main use, therefore, is in updating tenders or producing an estimate of current tender prices on the basis of historic cost information. In addition, on the basis of these indicators, and new orders data, BERR derives composite output prices indices for the construction sector. All indices are complied on the basis of the schedule of prices methodology, except for the public sector house building index which is compiled using the component cost method.

Reference population

The reference population is defined in terms of building projects for which BERR collects the successful tender prices. The prices correspond to the price offer made by a contractor for a public sector project. It covers materials (including their transport to site), labour, equipment hire, land preparation costs, building permits, installation of gas, electricity and water, installations and completion, professional fees (including architects, engineers, solicitors, etc), interest on loans, trade margins, overheads and profits.

The price indices described here are all based on the collection of prices obtained from Bills of Quantities (BoQ) attached to a particular construction project. The BoQ details the work to be done in items or services corresponding to type of construction work categories. However, a slightly different methodology applies to the data collection for TPISH. A list of well-defined items is proposed in the survey form used for the public sector house building price index. Each of these items is selected to represent all the work in a particular trade section. The other tender price indices do not use a pre-defined list due to the greater diversity of work in these types of construction.

Geographic area covered

The scope of the public sector housebuilding tender price index is limited to England and Wales. The public sector non-housing building, and the road construction tender price indices cover England, Scotland, Wales, but not Northern Ireland. 

Method of compilation for tender price indices

Tender price indices are calculated by analysing bills of quantities, one for each construction project considered. These provide for each item or service (building operations covered by the contract) the contribution (in £s) this operation provides to the total value of the contract. The sum of these contributions equals the total tender price of the project.

These values are converted into quantities and rates to obtain quantifiable items. The rates in £s per unit quantity, for the index base year, is known from a separate exhaustive study carried out in the base year. Thus, for each item in the bill of quantities the actual price and a hypothetical base year price are available.

A Paasche index is then calculated for each project by taking the quotient of the sum for all quantifiable items in the bill of quantities of the actual prices and the sum for the same items of the hypothetical base year price. These project indices are then combined and various smoothing techniques are applied to obtain the published tender price index.

In the following section we examine each tender price index in turn.

2.5.1 PUBSEC tender price index

The PUBSEC index measures the movement of prices in competitive tender for building contracts in the public sector in Great Britain. It does not include contracts for housing work, work of a mainly civil engineering nature, mechanical and electrical work nor repair and maintenance work. Contribution to the data from which the index is calculated is by submission of priced bills of quantities. The principal contributors are the NHS Trusts, Ministry of Defence, other Government departments and the Local Authorities in England, Scotland and Wales.

The BoQs provide information about the prices and quantities of various elements of the measured work of building projects at the reference period. To construct a price index, the prices at the base period are also needed. BERR utilise the former Property Service Agency (PSA) Schedule of Rates for Building Works as the main source of the base prices.

When BERR analyse a BoQ, they will re-price it by the rates in the PSA Schedule of Rates of the base year, supplemented with some BoQ rates they have collected at the base year. The BERR PUBSEC index is a fix-based matched-item Paasche index.

The procedure for producing a project index is very effectively summarised  by Yu and Ive (2006) and we repeat their summary below. 
“From each trade of the project, the items are re-priced in a descending order of value until the re-priced items are more than 25% of the value of the trade and all items with values greater than 1% of the measured work total are re-priced. Therefore it is a current weight Paasche index, as only items that can be matched will be compared it is a match-item index.

The sum of all items re-priced at the Schedule of Rates is divided by the sum of the corresponding values at the bill rates, with the allocated adjustments on measured work in the BoQ to obtain a Schedule Factor.

The schedule factor = sum of the selected items being re-priced at the Schedule of Rates / (the sum of the selected items at the bill rates + allocated adjustments on measured work)
The adjustments on measured work are the adjustments made on the main summary of the BoQs such as head office overhead, correction of arithmetic errors, and commercial discount. These adjustments are amortised to the selected items pro-rata to their values.

With the schedule factor, the project index is computed using the following formula:

Contract sum less dayworks and contingencies / (contract sum less preliminaries, dayworks and contingencies multiplied by the schedule factor)
The reason for deducting the preliminaries from the contract sum in the denominator is that the rates in the Schedule of Rates include allocated preliminaries.

Since location and function of the building are believed to be the main cost drivers, and BERR wish to reflect the general building price over time independent of the changes in these factors, each project index number is adjusted for these factors. The published index number is then the median value of these project index numbers in the quarter and is smoothed by the three quarter moving average.

It is a fix-based index because as mentioned earlier, the Paasche index is a bilateral index. To construct a multilateral time series price index, BERR choose the same base year, say 1995 to compare all the subsequent BoQ rates. Therefore all the later year indices are compared against the 1995 Schedule of Rates. BERR have from time to time changed the base Schedule of rates. In the past, the base schedule of rates was changed every five years, however re-basing has become less frequent in the recent past”.
Yu and Ive (2006) indicate that the following trades are usually re-priced:

· Excavation and earthworks

· In-situ concrete and sundries

· Membranes

· Reinforcement

· Formwork

· Pre-cast concrete

· Brickwork

· Blockwork

· Asphalt

· Slate and tile roofing

· Sheet metal roofing and flashings

· Decking

· Corrugated and troughed roofing

· Felt roofing

· Woodwork carcassing

· Woodwork 1st and 2nd fix

· Insulation

· Structural steelwork

· Metal windows

· Metalwork other than windows

· Plumbing

· Wet finishes

· Dry finishes

· Glazing

· Painting and decorating

· Drainage

· Roads and pavings

2.5.2 TPISH (Tender price index for social housing)

The TPISH index measures the movement of prices in competitive tenders for social housebuilding contracts in England and Wales. It includes new build contracts for single dwellings and those built in blocks, of up to four storeys high. Contribution to the data from which this index is calculated is by way of the completion of survey forms. The contributors are the Local Authorities and Housing Associations in England and Wales.

The survey form asks questions about the specification and details of the lump-sum prices taken from the tender documents. Each project index is calculated from the price levels established by comparing the lump-sum tender to a base price tender calculated from base unit prices adjusted to the project specification. The price of sub-structures and external works are not included in the calculation.

The public sector house building index is based on the pricing of 21 well defined items selected to represent all the work in a particular trade section. Price movements of work in a trade section are assumed to be broadly similar to those of the representative item. The index is complied as a Laspeyres price index in which a weighted arithmetic average of the price relatives is taken for the 21 items for the current quarter in relation to the base year. This method is close to the concept of the standard component method.

For each quarter, adjustment factors for location are calculated using the project indices for that quarter and the past eleven quarters. The quarterly index is calculated by normalising all the project indices, within that quarter, for location and taking their median value. A three-quarter moving average is used to smooth the published indices. The published index is an all-in index and is published along with the adjustment factors for location, which should be applied before the index is used.

2.5.3 ROADCON TPI

The ROADCON index measures the movement of prices in competitive tenders for road construction contracts in Great Britain. It includes new road construction and major maintenance works of a value exceeding £1 million. Contribution to the data from which the index is calculated is by way of the completion of survey forms and submission of priced bills of quantities. The contributors are the Highways Agency and the Highways Departments of the Local Authorities of England, Scotland and Wales.

Each project index is calculated from the price levels established by comparing the price of items to a minimum of 25% for each trade or section of the bills of quantities with standard base prices. The resultant factors are combined by applying weights representing the total value of each trade or section. Preliminaries and other general charges are spread proportionally over each item of the bills of quantities.

The Road construction tender price index entails the calculation of individual project indices according to the Paasche formula. All items included in the bills of quantities are costed for each project. These number around 2,000 items taken across all projects. The base period prices are taken form the Schedule of Rates, a document published every five years.

The quarterly medians of the adjusted (by the above factors) project indices divided through by the public sector building tender price index for that quarter, are smoothed by a Kalman filter after transformation to normality. The quarterly index is obtained by reversing the transformation on the result of the smoothing and then multiplying by the public sector building tender price index. For each quarter, adjustment factors for road types, location and contract size are calculated using the project indices for that quarter and the last eleven quarters.

The published index is an all-in index and is published along with the adjustment factors for road type, location and contract size, which should be applied before the index is used.

2.6 TPI Summary

Tender price indices in the UK are calculated by analysing Bills of Quantities, one for each construction project considered. It is the existence of BoQ for the winning tenders that enables the TPI to be calculated. In the past the UK government has insisted on the preparation and submission of BoQ for each tender for a project where the UK government is the client. However, given modern tendering procedures the use of BoQ is becoming less commonplace. Many public projects are now procured via design and build or PFI/PPP where the details of the method of construction are not specified at the tender stage. Indeed, an analysis of the sample sizes (i.e. projects indexed) involved in the compilation of the BERR TPIs (see Figures 2.1 & 2.2) since 1990 (when sample data was first made available) indicates a declining trend in both PUBSEC and ROADCON indices (trend indicated by linear regression analysis). However, the TPISH index has an increasing project sample due to a change in methodology in 2001, a move away from a pure BoQ approach to an archetype based approach. It may be that declining sample sizes in the BERR TPIs is drawing into question the robustness and validity of the resulting index series.
Figure 2.1: BERR TPI sample sizes (quarterly analysis)


Figure 2.2: BERR TPI sample sizes (annual analysis)


Further analysis of the sample sizes available for the factor analysis i.e. location, value and function (see Annex B) highlights the diminishing sample sizes. Only some of the TPISH location factors, the schools and colleges sample in the PUBSEC function factors and the major maintenance sample in the ROADCON function factor exhibit an increasing trend in sample size. Generally, this is likely to draw into question the validity of the indices derived from the factor analysis.
2.7 BERR Construction output price indices

2.7.1 Coverage and breakdowns

The output price indices (OPIs), published quarterly, measure the movement of prices of construction work being carried out, they are derived from the tender price indices (described above) and are used as ‘deflators’ to convert contractors’ output of new construction work from current to constant prices. Repair and maintenance output and all direct labour outputs are deflated using indices based on costs of material and labour.

Separate output price indices are calculated for each of the six new work sectors, namely: 

· Public housing

· Private housing

· Infrastructure

· Public building

· Private industrial

· Private commercial

· All new construction

The output price indices (OPI) measure price levels incurred in payments by construction clients on construction of the appropriate type underway at the time of each index value. They are based on lagged values of tender price indices (public housing, infrastructure, public building, private industrial and private commercial), of costs of labour and materials and mortgage levels (private housing) and the values of construction new orders. The all new construction OPI is a weighed derivation from the other new construction OPIs. The principal area of application of the OPIs is the conversion of output expressed in current prices to output in constant prices.

The price indices cover the main building activities, as well as installations and completion. It does not cover repair and maintenance, alterations and extensions. The indices follow the same breakdown by type of construction work as the orders received data.

It should be noted that the infrastructure series are estimated on the basis of the road construction tender prices (75 percent), and the tender prices for industrial buildings (25 percent). The prices for other types of infrastructure (bridges, ports, tunnels, airports, etc) are not directly measured.

Geographic area covered

The OPI cover the same geographic area as the tender price indices from which they are derived.

Items included in the indices

OPIs measure inflation in the total amount of a particular type of construction being carried out during the reference quarter.

Sources of data for Output price indices

Output price indices are derived from the tender price indices mentioned above, and form the new orders indices also compiled by BERR.

Method of compilation for output price indices

Output price indices are derived from tender price indices, and are used as deflators to convert contractors output of new construction work from current to constant prices.

Output of new construction work in a quarter is made up of work done on contracts let during or before that quarter. The deflator can be constructed from the value and volume of orders placed in previous quarters once adjustments have been made to tender prices for changes in materials and labour costs for which reimbursement is allowed under “variation of price” clauses.

The value of orders placed in a given quarter used to estimate the value of output is obtained from the statistics collected on new orders. The volume of orders is obtained by deflating the value of orders placed in one quarter by the tender price index of this quarter.

The output price index corresponds to the quotient of the value at current price of the work done in quarter T on the basis of contracts placed in quarter T, and in the preceding quarters, and the volume of the same work done. 

For construction types such as private housing, or various forms of repair and maintenance work, for which the government has no tender price indices to employ, a mix of material cost indices, and labour cost indices are used instead.

The output price index for private housing is compiled using the method described above with a proxy-tender price index calculated on the basis of:

· House prices at mortgage approval stage (50% of the index)

· House building costs of materials (25%)

· House building labour cost (25%), comprising:
· 56% of skilled labour

· 29% of unskilled labour

· 8% of labour on heating and ventilation

· 7% of labour on electrical work

2.8 BERR Cost indices

2.8.1 Coverage and breakdowns

The construction cost indices are based on changes in the costs of the factors of production – labour, materials, plant etc – employed by builders. It is also called a factor cost index. It should be distinguished from a tender price index and an output price index.

The system of construction cost indices in Great Britain includes construction material cost indices and indices of construction wages compiled by BERR using data collected by the ONS. Separate indices are compiled for the costs of materials, and for construction industry average wages.

The indices are compiled using the standard factors method on the basis of weights reflecting the relative value of purchases of these materials, and components for new house building, other new work, repair and maintenance, and for the whole range of construction activity.

Separate cost indices are calculated for each of the following sectors:

· NOCOS – Resource cost index of building non-housing

· HOCOS – Resource cost index of house building

· ROCOS – Resource cost index of road construction

· FOCOS – Resource cost index of infrastructure

· NOMACOS – Resource cost index of maintenance for building non-housing

· HOMACOS – Resource cost index of maintenance for house building

The producer price indices used to compile the material cost index are calculated from a number of categories of material, namely: bricks, concrete blocks, sand & gravel, crushed rock, cement, fibre cement products, concrete roofing tiles, ready mixed concrete, slate.

Geographic coverage

Great Britain

Sources of data

Data are obtained from a questionnaire survey, and partly from professional associations. The sample is derived by systematic sampling. 

Compilation of weights

The weights of the material cost indices are rebated to reflect the materials currently being used. The indices are calculated monthly according to a Laspeyres formula with base year 1990.

Uses of the index

Material and labour cost indices are used as deflators for the repair and maintenance output series.

2.9 Production of BERR indices

BERR’s updating percentages, price adjustment formulae and building price and cost indices are produced by Bob Packham Associates (BPA) whom are subcontracted to BERR. BPA are responsible for data collection and data analysis, while BCIS publish the indices.

To date we have been unable to obtain the costs associated with production of the BERR indices, largely due to commercial sensitivities.  

2.10 Dissemination/Publication of BERR indices

All BERR indices are now available in an on-line format only, via the BCIS website. The production process is managed by BCIS but overall responsibility rests with BPA.

It proved difficult within the constraints of this research to ascertain the total population of BERR PCI users. The total number of subscribers to the indices is shown in Table 2.1 below. However, during the research it became clear that a significant proportion of government users (mainly the large procuring departments) obtain the indices without subscribing and therefore we were unable to estimate the total usage of the indices. However, what is evident from Table 2.1 is that the Price Adjustment Formulae attract the largest number of subscribers, and coincidentally the largest fee, by a considerable margin.
Table 2.1: Production of BERR PCI indices
	 
	Frequency
	No. subscribers
	Annual Subs. fee £
	Data collection
	Data analysis
	Publication

	Price adjustment formulae
	Monthly
	650
	145
	BPA
	BPA
	BCIS

	Updating percentages
	Monthly
	250
	85
	BPA
	BPA
	BCIS

	Price and cost indices
	Quarterly
	100
	85
	BPA
	BPA
	BCIS


We estimate that at current subscription rates the BERR Construction PCI generate approximately £124,000 per annum. However, as we were not privy to production cost data we cannot estimate if this is sufficient to cover the cost of production.
2.11 Summary

There is a need for indices within the construction industry that show the movement in price of different types of buildings in different locations. If sufficient data on tender prices can be collected it may be possible to construct such indices. It is important therefore that as many building tenders as possible are indexed by the bodies that compile construction cost and price indices.

The advantages of a tender price index are:

· It indicates the movement of the cost to the client rather than to the contractor

· It is not based on other indices, as a building cost index usually is, and therefore any inherent inaccuracies are not compounded

· It provides a measure of the level of contractors’ prices over a period of time that is generally accepted by statisticians

· It gives an indication of the tendering climate at the date of tender and therefore takes into consideration not only variations in factor costs but also the effect of current economic considerations

· The index for an individual scheme will indicate its price level against the norm (as indicated by a general index of tender prices) and therefore indicate its keenness

· It indicates the effectiveness of cost planning: for instance, if the scheme has a low index compared with the norm, and its price is well above the cost limit, then it has either been badly cost-planned or the cost limit was inadequate or both

· The individual tender-price index for a scheme can be used to evaluate specific price determinants, such as location, building type, method of construction, size of contract or length of contract

· Cost planning can be improved by bringing the cost of known schemes and other historical data to a common level

· It can be used to set realistic cost limits

However, over recent years there has been a considerable drop in the number of public sector schemes submitted for indexing purposes. This is thought largely to be the result of changes to procurement methods. Whilst a priced Bill of Quantity remains the optimum cost data for indexation to be carried out, it should be recognised that modern methods of procurement may not require this level of detail. Whichever procurement methodology may have been followed, a build-up of costs using even basic quantities should exist to establish robustness and affordability of the scheme. The submission of this data to BERR should help ensure that the indices continue to reflect market conditions.

3 Survey Results
The following section considers the results of a survey of industry users, statisticians and government procurers to assess their satisfaction with the current methodologies for producing the BERR Construction Price and Cost indices and their ideas for improving it.

The survey results are reported under the following headings in line with the structure of the questionnaire, namely; General use of BERR PCI; the usefulness of BERR PCI; stakeholders requirements in terms of PCI; and alternative options for PCI. Results are reported for the sample as a whole, it was hoped at the outset that some level of sub-sample analysis would be possible, however given relatively small sub-sample sizes it was considered that this level of reporting would not be particularly meaningful. Generally, the results in the following sections are reported in terms of frequencies and proportions. First we examine some characteristics of the respondents to the survey.

3.1 Characteristics of the respondents
Our sampling frame was drawn from the current list of subscribers to the BERR construction indices and other informed individuals. The sample included respondents from some major government procuring departments (Health Estates, Defence Estates; Highways Agency), Local Authorities, industry users (both contractors and consultants); academics and researchers (including economic forecasters) and government statisticians (a list of the organisations consulted is provided in Annex A). The largest group of respondents were government users from procuring departments followed by industry users. Generally, all respondents proved to be extremely knowledgeable concerning construction price and cost indices.
Table 3.1: Respondents breakdown
	 
	Frequency
	Percent

	Government users
	28
	48

	Industry users
	12
	21

	Academics/researchers
	10
	17

	Government statisticians
	8
	14


3.2 General use of BERR PCI

In terms of the respondents general use of the BERR construction indices the results in Table 3.2 indicate that the largest proportion used price indices followed by cost indices. Updating percentages had the lowest usage amongst the respondents and no respondent used all of the BERR indices. 
Table 3.2: Types of BERR indices used

	 
	Frequency
	Percent

	Price indices
	36
	78

	Cost indices
	26
	57

	Price adjustment formulae
	20
	44

	Updating percentages
	14
	30

	All BERR indices
	0
	0


Regarding specific index series use, Table 3.3 highlights the respondents’ usage of the various sub-indices in the Price Adjustment Formulae suite of indices. As can be seen the Specialist Engineering Formulae Series 3 (1990) is the most widely used index amongst respondents. Generally, the results indicate that the newer series (circa 1990) are more widely used, amongst respondents, than the older series.

Table 3.3: Respondents use of Price Adjustment Formulae
	 
	Frequency
	Percent

	Building Formula Series 2 (1976)
	4
	9

	Building Formula Series 3 (1990)
	8
	17

	Specialist Engineering Formulae Series 2 (1970)
	8
	17

	Specialist Engineering Formulae Series 3 (1990)
	16
	35

	Civil Engineering Formulae (1970)
	2
	4

	Civil Engineering Formulae (1990)
	10
	22

	Structural Steelwork Formula (1990)
	10
	22


In terms of the Updating Percentages, Table 3.4 indicates that respondents use the Indices for Maintenance Costs the most widely. The indices for Day-work rates appear to be not widely used by the respondents. However, it is worth pointing out that generally the use of a particular Updating percentage index will be specified in the contract form concerned.

Table 3.4: Respondents use of Updating Percentages

	 
	Frequency
	Percent

	Indices for maintenance costs
	12
	26

	Percentage update on schedule of rates
	10
	22

	Indices for day-work rates
	4
	9


Regarding the respondents’ use of particular price and cost indices, the results in Table 3.5 suggest that over half of respondents use PUBSEC and the OUTPUT indices. The resource cost indices are used much less in comparison.
Table 3.5: Respondents use of price and cost indices

	 
	Frequency
	Percent

	PUBSEC
	24
	52

	OUTPUT indices
	24
	52

	TPISH
	16
	35

	ROADCON
	12
	26

	OUTPUT deflators
	10
	22

	FORVOP
	10
	22

	ROCOS
	10
	22

	HOCOS
	8
	17

	NOCOS
	4
	9

	FOCOS
	4
	9

	NOMACOS
	4
	9

	HOMACOS
	4
	9


Table 3.6 displays the results concerning the respondents reasons for using the BERR construction price and cost indices. The largest proportion of respondents use the indices for forecasting, followed by general comparisons and adjusting for time.

Table 3.6: Respondents reasons for using the BERR PCI

	 
	Frequency
	Percent

	Forecasting
	32
	70

	General comparisons
	14
	61

	Adjusting for time - updating/backdating
	26
	57

	Comparisons between published indices
	22
	48

	Cost planning
	18
	39

	Pricing
	16
	35

	Assessing the level of individual tenders
	14
	30

	Variation of price clauses
	14
	30

	Calculation of derived tender price indices
	12
	26

	Calculation of cash flow projections
	10
	22

	Other
	4
	9


Respondents were asked if they used any other types of construction price and cost indices, the results in Table 3.7 indicate that a very large proportion of the respondents use alternative indices in addition to those produced by BERR. Construction price and cost indices produced by BCIS are the most widely used additional source followed by various indices produced by ONS, in particular the RPI (Table 3.8). More often than not the alternative indices are used for comparison purposes with the BERR indices, however some respondents reported that the BERR produced location/function/value factors were not regarded as reliable (due to small sample sizes) and alternative sources were sometime sought, notably factor data from BCIS.
Table 3.7: Respondents use of other indices

	 
	Frequency
	Percent

	Yes
	40
	87

	No
	6
	13


Table 3.8: Other indices used by respondents
	 
	Frequency
	Percent

	BCIS
	9
	50

	ONS (RPI/CPI/PPI)
	6
	33

	QS based
	3
	17


3.3 Usefulness of BERR Construction PCI
Regarding the usefulness of the BERR PCI, the results in Table 3.9 indicate that almost all of the respondents thought that the indices were useful. Table 3.10 summarises the benefits of the BERR indices to the respondents. Independence and impartiality was the most frequently occurring benefit cited (although it should be noted that not all respondents provided answers for this question).
However, there were issues related to transparency and some respondents though that more could be done to make the methodology more accessible. Transparency would give greater confidence in use.

Table 3.9: Usefulness of BERR PCI

	 
	Frequency
	Percent

	Yes
	44
	96

	No
	2
	4


Table 3.10: Benefits of using BERR PCI
	 
	Frequency
	Percent

	Independent/impartial
	4
	44

	Reliability
	2
	22

	Consistent source
	2
	22

	Universally recognised
	1
	11


65% of respondents regarded some BERR indices as more valid/useful than others (Table 3.11). The results in Table 3.12 indicate that FORVOP and PUBSEC were viewed by some respondents as the most valid/useful (although it should be noted that not all respondents provided answers for this question). Some respondents commented that some of the older price adjustment formulae series were not particularly relevant for the modern construction industry. It was suggested that these should either be discontinued or the models re-estimated/calibrated to avoid confusion.
Table 3.11: Usefulness of individual BERR indices

	 
	Frequency
	Percent

	Yes
	30
	65

	No
	12
	26


Table 3.12: BERR indices regarded as particularly useful/valid
	 
	Frequency
	Percent

	FORVOP
	6
	50

	PUBSEC
	4
	33

	ROADCON
	2
	17


We asked respondents whether, in their opinion, the BERR indices were fit for purpose, in other words did they meet users needs, in terms of:

· Outputs

· Timeliness

· Dissemination practice

· Methods of data collection

· Accuracy/reliability

The results in Table 3.13 indicate that in terms of outputs, timeliness and dissemination practice the vast majority of respondents believe that the BERR indices are fit for purpose. However, the reverse is true regarding methods of data collection and the accuracy/reliability of the indices. This finding suggests that new methods of data collection may be required to improve the accuracy/reliability of the BERR indices.
Table 3.13: Do the BERR indices meet users needs?

	 
	Yes %
	No %
	N

	Are the outputs fit for purpose
	82
	18
	34

	Is the timeliness fit for purpose
	94
	6
	32

	Is the dissemination practice fit for purpose
	79
	21
	28

	Are the methods of data collection fit for purpose
	13
	87
	30

	Is the accuracy/reliability fit for purpose
	31
	69
	32


We asked respondents if they thought that the type and range of BERR indices currently produced was adequate. The results in Table 3.14 indicate that the majority of respondents thought that the type and range were adequate. However, some thought that a degree of rationalisation may be required in terms of the type of indices produced, “fewer but more reliable” was one comment. 

Table 3.14: Type and range of BERR PCI

	 
	Yes %
	No %
	N

	Are the types of indices produced adequate
	75
	25
	32

	Are the range of indices produced adequate
	69
	31
	32


Regarding the range of indices produced, some respondents suggested that refurbishment and M&E needed greater coverage and specific coverage of some composite items (i.e. cladding) would be useful. Indeed, the treatment of M&E for some respondents was a particular concern i.e. Health Estates where M&E inputs are a major component of most building projects. In addition, greater coverage of infrastructure (other than roads) was suggested as a future requirement.
3.4 Stakeholder requirements in terms of PCI
We were interested in ascertaining respondents primary requirements when using price and cost indices. The results in Table 3.15 suggest that independence is the primary requirement (although it should be noted that not all respondents provided answers for this question).
Table 3.15: Stakeholder requirements when using price and cost indices

	 
	Frequency
	Percent

	Independence
	4
	40

	Accuracy/transparency
	2
	20

	Robustness
	2
	20

	Contractual requirement
	2
	20


We asked respondents if they would describe the current BERR PCI methodology as satisfactory. For the respondents that answered this question the majority regarded the methodology as satisfactory (Table 3.16). However, comment was made by a number of respondents that information regarding the methodology was not readily available and they therefore felt unable to comment on this question.

Table 3.16: Respondents views on current BERR PCI methodology
	 
	Frequency
	Percent

	Satisfactory
	12
	75

	More could be done
	2
	13

	Not transparent enough
	2
	13


We were interested in ascertaining respondent’s views regarding ideas for improving the current BERR price and cost indices methodology. Of those respondents that provided an answer to this question most were concerned with improvements to the TPI methodology. The results suggest that larger sample sizes are required to give robustness to the BERR TPI (Table 3.17). This suggests a move away from a pure BoQ approach to alternative solutions given the declining trend in the use of traditional procurement routes and BoQs in public sector procurement. 
Table 3.17: Improving the current BERR PCI methodology

	 
	Frequency
	Percent

	Larger sample size for TPI
	8
	80

	Include composite items
	2
	20


3.5 Alternative options for BERR PCI

The following section reports more general comments from respondents in terms of the alternative options for BERR price and cost indices and the way forward. 
In terms of data collection for the TPI, some respondents believe there is a need for a new approach to give robustness to the BERR indices in future.

Respondents provided the following suggestions for improving the cost capture process:

· Use cost plan information – gathered electronically

· Data gathering may need to be re-focused from public client to QS involved in bid preparation

· Audit a sample of all public sector projects for cost information

· SAP type systems could be used to monitor projects in real time (downloaded to a central repository) – this could include all metrics on a project

· Elemental approach via cost capture is being proposed as an alternative methodology by the Highways Agency – their framework contracts include base costs
In terms of production issues, some respondents viewed the production methodology as out-dated and in need of revision. More specifically:
· Improved IT capability means a more sophisticated approach can be developed – electronic data capture

· A range of estimates could be provided from low to high

Statistical techniques could be used:

· Reliability could be checked using standard deviation or standard error of estimate for instance

· Econometric approaches – what econometric model would predict building costs best?

· Multiple regression

· Time series analysis – using ARIMA models
Broadly speaking the improvements suggested by respondents are likely to:

· Benefit users by allowing more accurate application of the indices

· Alternative approaches are likely to improve the quality of decision making

· However, there would be a potential cost to BERR as investment will be needed to improve the current methodology

· In addition, there are likely to be practical difficulties during any change process – this would need careful management
3.6 Key players workshop

As part of the research Davis Langdon held a workshop to gather key stakeholders views on the way forward for the BERR Construction price and cost indices (a list of the workshop attendees is provided in Annex A). Attendees discussed a “what next scenario” for the BERR indices that included a number of options going forward, more specifically:

· Do nothing - continue status-quo

· Discontinue BERR indices

· Revise BERR indices

· Use alternative indices from another source

The general consensus from the workshop attendees was that the BERR indices should be revised and in particular that the PCI Working Group should be re-established to oversee the way forward. 
4 A survey of the compilation methods of building price indices in Britain
We agree substantially with Yu and Ive’s (2006) findings in terms of the shortcomings and recommendations for improvement of the building price indices compilation methods. With their permission we have re-produced relevant highlights of their research in the following paragraphs. 

Their analysis found that previous reviews of price and cost indices in different countries (OECD, 2001; Eurostat, 1996) suggest that the operation of the British system of construction indices leads the world. This, it was argued, was largely due to the availability of BoQ which allows a measure of output price of the building industry by making use of the contract prices as opposed to many other countries which use input prices such as wage costs and material prices as a proxy for output prices.

4.1 Shortcomings of the current method
However, despite its many advantages over systems used elsewhere in the world, Yu and Ive (2006) identified some shortcomings in the present BERR PCI methodology that we also believe should be addressed going forward.
4.1.1 Mechanical and electrical service items

“Except for plumbing work, all mechanical and electrical service items including comfort cooling, heating systems, lighting, electrical supply systems, lifts, and fire detection systems are not measured in the PUBSEC index because mechanical and electrical services are usually included as lump sums in BoQs. In some non-residential buildings such as offices and hospitals, mechanical and electrical services can represent a significant portion (up to 40%) of the total cost of the building. Leaving these items out could result in large measurement errors” (Yu and Ive, 2006). We believe therefore that the current omission of M&E items should be addressed as soon as is practicable.
4.1.2 New elements and proprietary items

“Since the method is to compare the prices of BQ items with the prices in the base schedule of rates, the price of new goods or proprietary items that cannot be matched will not be measured in TPI. For new goods, frequently updating the base schedule of rates will alleviate part of the problem and that is the reason why Office for National Statistics (ONS) adopts annually chain-linked system for compiling the RPI and CPI. However, the effect of introduction of new goods will not be measured and ignoring this will often result in an upward bias of the price index because new goods can usually achieve the same outcome at a lower price than the old goods being replaced.

The problems of proprietary items such as curtain wall and glass / glazed internal partition are also thorny because the design of the proprietary item is specific to each project which prevents them being matched or compared between projects over time.”

4.1.3 Sample coverage

Yu and Ive (2006) highlight that there has been a clear shift in procurement methods in recent times, from lump sum BoQ to lump sum design and build. Indeed, RICS Construction Faculty (2002) estimates suggest that only 20% of public projects are procured using the firm BoQ method. However, BERR only survey the firm BoQs of the traditional procurement method for their PUBSEC and ROADCON TPI calculations drawing into question the representivity of both series. 
Both Yu and Ive (2006) and Davis Langdon believe that this trend is likely to continue as the design and build procurement route is adopted in PFI schemes and is also one of the public sector’s preferred procurement routes. Indeed, traditional procurement routes are now frowned upon in public sector procurement guidance produced by the OGC.
Therefore, with the diminishing use of the firm BoQ method, a continued reliance on firm BoQs for compiling TPIs would make the TPI prone to large sampling errors or even biases. Future emphasis should therefore be placed on measuring the price movements in non-traditional procurement routes i.e. design and build contracts (Yu and Ive, 2006).

4.1.4 Sample size and coordination of efforts

Yu and Ive (2006) highlight that both BERR and the BCIS produce similar TPIs. “BCIS aims at sampling 80 projects in each quarter, during the period between 1990 and 2004, the BCIS All-in TPI has an average quarterly sample size of 67 projects, of which 36 were public sector non-housing building projects.  By contrast, BERR has sampled 67 public non-housing building projects on average in each quarter over the same period for its PUBSEC TPI”. 

Yu and Ive (2006) argue that since the index compilation method adopted by both BCIS and BERR is similar, and both the BCIS Public TPI and the BERR PUBSEC TPI measure the inflation of tender prices in the same area of work, there is likely to be room for collaboration and specialisation. This is an argument that Davis Langdon support.
Regarding the difference in the public sector sample sizes, Yu and Ive (2006) suggest that it would be advisable that BCIS focuses their efforts and resources on collecting private sector project information, thereby increasing the size of the sample of private sector projects.

4.1.5 Ways forward

Yu and Ive (2006) highlight some recommendations for improvement of the current BERR PCI methodology, that we are largely in agreement with. However, we believe that some of these recommendations are likely to be more achievable than others within the time frame available before the re-tendering of the PCI production process.

4.2 Improving the current method

Regarding the sources of price information, Yu and Ive (2006) suggest that the diminishing use of the traditional firm BoQ procurement route is likely to be a real challenge. However, they argue that some design and build contractors will produce full BoQs for bidding or cost management purposes and it maybe worthwhile investigating this potential data source. 
Alternatively, Yu and Ive (2006) suggest that the possibility of using cost plans in the BCIS Standard List of Building Elements format deserves some further research.  They believe that the majority of design and build projects in the PFI and private sectors include cost plans in the contract documents and the rates in such cost plans are in principle comparable to the schedule of rates such as those in the approximate estimates section of Spon’s price books.

Yu and Ive (2006) highlight that the current PCI methodology only compares prices of items accounting for 25% of each measured trade by value. However, previous research, summarised by Yu and Ive (2006), suggests that the 25% rule is a practical compromise between stability of the index and administrative cost, although with advances in IT they argue that it is perhaps practical, at least in public sector projects, to extend sample items to more than 25% by value.

4.2.1 Hedonic regression techniques

The following recommendations for improvement of the PCI methodology, highlighted by Yu and Ive (2006), are of a more long term nature and while not strictly practicable for informing the re-tendering of the PCI production process we believe that they should be considered by BERR for long term index improvement.

Yu and Ive (2006) suggest that the hedonic regression technique has been gaining acceptance amongst statistical agencies such as the ONS and the US Census Bureau for compiling their price indices. In particular, they believe that the hedonic regression technique could shed some light on measurement of the mechanical and electrical services in buildings over time.

Yu and Ive (2006) believe that this approach would require measurement of the attributes of mechanical and electrical service systems in the first instance, followed by the collection of price information on the systems. They argue that for building projects being procured via the traditional route, the sum can be found in a section of the BoQ called prime cost. They suggest that prime costs are usually fairly accurate since they usually reflect the fixed prices agreed between clients and nominated subcontractors. Furthermore, in design and build procurement, the mechanical and electrical services costs normally become part of the fixed price lump sum of the contract and can be discerned in the cost plan of the contract documents (Yu and Ive, 2006).

Yu and Ive (2006) suggest that the hedonic index of mechanical and electrical services, if adequately developed, would be a significant supplement to the existing TPI method since it captures the price movement of the most cost significant component of buildings currently unmeasured by the existing method.
4.2.2 Recommendations

In summary, Yu and Ive (2006) suggest that BERR’s TPI currently measures the inflation of contract prices of traditional trade items such as the structure and internal finishes work in conventional firm BoQ procurement routes. However, they argue that mechanical and electrical service items, and specialised items such as curtain walls, are not measured in the indices currently. Moving forward, they believe that measuring the price movement of the M&E items and broadening the sample base to include design and build contracts are two areas worth pursuing.
On a practical note, Yu and Ive (2006) suggest that for design and build contracts, acquiring access to the BoQs produced by the design and build contractors and the possibility of using their cost plans to produce TPIs requires further research. Furthermore, for M&E items more generally, they suggest there is a need to revise the current methodology and they believe that the use of a hedonic index would offer some advantages.

5 Conclusions and recommendations
Chapter one stated that the aim of the research was to provide an evidence-based assessment of the current BERR PCI methodology considering whether the current arrangements were fit for purpose. The following section presents a summary of the research and draws conclusions from the findings presented in the earlier chapters.
5.1 Summary and main findings
Generally, the findings of the review indicate that the BERR indices need revision to better capture the inputs of the modern construction project and hence industry.
In summary, the use of traditional procurement routes and BoQs in public sector procurement is diminishing and methods of data collection for the production of the BERR TPI have not progressed in line with any changes in procurement routes or technology. Consequently the relevance of the BERR indices is declining with the increasing use of non-traditional procurement methods.
In particular, the samples used for compilation of the TPIs are not representative of the modern construction industry, indeed cost pressures in procurement routes other than traditional one’s could be completely different and under reported. Furthermore, some of the updating percentages and the older price adjustment formulae were found to be in need of revision.
5.2 Opportunities for improvement of the BERR PCI

We believe that refreshing the price adjustment formulae indices and updating percentages would be a relatively straight forward exercise. We suggest that BERR’s approach is largely focused on rationalisation of duplicate indices and either dis-continuing or re-estimating out-dated PAF models. This would reduce user’s confusion in terms of the number of available PAF indices in particular, and would likely reduce the production burden on BPA and subsequently the production costs to BERR. However, we believe that a more fundamental challenge will be provided by improving the BERR tender price indices.

More specifically, in terms of tender price indices produced by BERR we believe the following should be examined further.
In terms of data collection for the TPI, we believe there is a need for a new approach to give robustness to the BERR indices going forward.

· Source cost information from non-traditional procurement routes (i.e. design and build)
· Rather than relying on BoQs submitted by clients it might be possible to audit a sample of all public sector projects for cost information 
· Data gathering may need to be re-focused from the public client to the QS involved in bid preparation

· SAP type systems could be used to monitor projects in real time (downloaded to a central repository) – this could include all metrics on a project

· An elemental approach via cost capture is being proposed as an alternative methodology by the Highways Agency – their framework contracts include base costs
In terms of production issues, we believe that the current production methodology may be out-dated and is therefore in need of some revision. With improved IT capability a more sophisticated approach to data collection and analysis could be developed. Statistical techniques could be used for data analysis, for instance:
· A range of estimates could be provided from low to high

· Reliability could be checked using standard deviation or standard error of estimate for instance

· Econometric approaches could be utilised – for instance:
· Multiple regression

· Time series analysis – using ARIMA models
· Hedonic regression techniques could be considered to estimate M&E items

Broadly speaking the improvements suggested are likely to benefit users by allowing more accurate application of the indices and therefore improve the quality of decision making. However, there would be a potential cost to BERR as investment will be needed to improve the current methodology. In addition, there are likely to be practical difficulties during any change process which would need careful management. We believe therefore that it is essential that the PCI Working Group is re-established to oversee the way forward with the BERR indices. 
5.3 The continuation of BERR PCI production

Our review indicates that there is a need for indices within the construction industry that show the movement in price of different types of public buildings in different locations. However, the question arises whether they should be provided by BERR or some other organisation, either BCIS, ONS, or a QS firm?

Generally, the results of our consultations suggest that respondents found the BERR PCI to be both functional and valuable, indeed nearly all (96% of respondents) thought that the indices were useful, largely because of the perceived independence and impartiality of government produced statistics. Furthermore, many respondents commented anecdotally that they would be concerned if the BERR indices were dis-continued completely.
From the public client perspective the BERR PCI are clearly important as they are the only indices available that show the movement in price of public sector construction projects, which still account for approximately one third of total construction output. 

In our opinion the findings of this review suggest that there is still a case for the continuing production of the BERR PCI and therefore the continuation of public funding, although the evidence indicates that the indices should not be taken forward in their current form and that some revision is needed to make them more relevant to the modern construction industry. 

Below we summarise the likely cost and benefits of the revisions that BERR might want to consider when the PCI production process is next re-tendered.

Table 4.1: Cost and benefit of selected revisions to BERR PCI
	Current issue
	Future solution
	Likely benefit of revision to users
	Likely costs of revision to BERR
	Importance of revision

	Declining utilisation of PSA Schedule of Rates
	Rationalisation of Updating Percentages
	Reduce user's confusion
	Cost saving
	Medium

	Duplication of some PAF indices
	Dis-continue out dated PAF models and duplicate indices
	Reduce user's confusion
	Cost saving
	Medium

	Lack of M&E service items in PUBSEC
	Develop Hedonic index of M&E services
	Improved accuracy
	Increased cost
	High

	Non-measurement of new elements/proprietary items in PUBSEC
	Adopt annual chain-linked system for updating base rates
	Improved accuracy
	Increased cost
	High

	Lack of sample coverage from BoQ IN PUBSEC & ROADCON
	Investigate alternative methods of cost capture - Measure price movements in D&B contracts
	Improved reliability
	Increased cost
	Very high

	Lack of steering group
	Re-establishment of PCI working group
	Improved transparency
	Cost neutral
	Very high


5.4 Conclusions

Generally, the public sector respondents view is that the BERR indices should be continued but not in their present state. From a private industry user perspective the conclusion is slightly different. More specifically, they only use BERR indices because they are stipulated by a public client in a particular contract form or S.106 Agreement.
The conclusions, drawn from the evidence of the research, suggest at the broadest level that the BERR Construction PCI are in need of revision to better capture the inputs of the modern construction project. We believe that failure to do so will ultimately reduce the relevance of the BERR PCI to both the public and private sectors. However, there is likely to be a cost implication involved in any revisions although we have been unable to estimate what that cost might be in comparison with the current production costs as we have not been privy to that information.
5.5 Limitations of the research

The research is deficient in some respects, suggesting the need for further research. The inability to obtain a random sampling frame within the constraints of the present research has limited the extent to which generalisations can be made concerning the survey results. If statistical significance and hence representivity is a requirement for BERR to take action on any recommendations provided then it may be that a further survey covering a wider number of respondents will be necessary.
Indeed, given the potential impacts on government users in particular, of any changes that may be made to the PCI, we’d recommend a further consultation exercise to ascertain a wider view.
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Annex B:  BERR PCI interview outline
Review of BERR Construction Price and Cost Indices (PCI) - Interview outline

Name:………………………………………………………………………………..
Job title/Position:...........................................................................................
Organisation:…………………………..............................................................
Tel no:…………………………………………….................................................
E-mail:……………………………………………................................................
A:
GENERALLY

1. Do you use construction indices produced by the Department for Business Enterprise and Regulatory Reform (BERR)? 

· Yes

· No [go to Q5]

2. Which types of BERR indices do you use?

· Price adjustment formulae

· Updating percentages

· Cost indices

· Price indices

· All BERR indices
3. More specifically, which of the following indices do you use?
a) Price Adjustment Formulae (published monthly)

· Building Formula Series 2 (1976)

· Building Formula Series 3 (1990)

· Specialist Engineering Formulae Series 2 (1970)

· Mechanical

· Electrical

· Lift

· Catering

· Structural Steelwork

· Specialist Engineering Formulae Series 3 (1990)

· Mechanical

· Electrical

· Lift

· Catering

· Civil Engineering Formulae (1970)

· Civils

· Structural Steelwork

· Civil Engineering Formula (1990)
· Structural Steelwork Formula (1990)
b) Updating Percentages (published monthly)

· Percentage updates on Schedule of Rates

· B&CE

· Mechanical

· Electrical

· Decoration

· Roads

· Landscape maintenance

· Maritime

· Indices for Maintenance Costs

· B&CE

· M&E

· Indices for Day-work Rates
c) Price and Cost Indices (published quarterly)

· PUBSEC (Tender price index of public non-housing)

· Indices Location factors

· Indices Function factors

· TPISH (Tender price index of social housing)

· Indices Location factors

· ROADCON (Tender price index of road construction)

· Indices Location factors

· Indices Function factors

· Indices Value factors

· NOCOS (Cost index of non-housing)

· HOCOS (Cost index of housing)

· ROCOS (Cost index of road construction)

· FOCOS (Cost index of infrastructure)

· NOMACOS (Cost index of maintenance for non-housing)

· HOMACOS (Cost index of maintenance for housing)

· FORVOP (Projected formula index)

· OUTPUT INDICES (Price indices) 

· New construction

· Public works                                 

· OUTPUT DEFLATORS

· Direct labour

· Contractors

4. For what purpose/purposes do you use the indices selected above for?
· Assessing the level of individual tenders

· Adjusting for time – updating and backdating

· Pricing

· Cost planning

· Forecasting

· General comparisons

· Comparisons between published indices (changing the base date)
· Variation of price clauses

· Calculation of cash flow projections

· Calculation of derived tender price indices
· Other [please describe]
[Note: Please answer for each index selected in 
Q3]

5. Do you use any other types of construction price/cost indices (i.e. BCIS; ONS; etc)?

· Yes

· No [go to Q7]

6. If yes, please describe the other indices you use and their purpose:

B:
USEFULNESS OF BERR PCI

7. In your opinion are the BERR indices useful?
· Yes

· No [go to Q9]

8. If yes, what benefits do they provide for you/your organisation?

9. Are there individual BERR indices that you regard as more valid/useful than others?
· Yes

· No [go to Q11]
10. If yes, please indicate which BERR indices you regard as particularly valid/useful?
11. In your opinion are the BERR indices fit for purpose (do they meet user needs), in terms of:

· Outputs (level of detail/coverage)

· Timeliness (quarterly publication)

· Dissemination practice (fee/subscription basis)

· Methods of data collection

· Accuracy/reliability

12. In your opinion do you believe that the coverage of the current BERR methodology is adequate, in terms of the:

· Types of indices produced

· Range of indices produced

C:
STAKEHOLDER REQUIREMENTS IN TERMS OF PCI

13. What are your primary requirements when using PCI?

14. From your experience of using the indices above would you describe the current BERR methodology as satisfactory?

15. Could you suggest some ideas for improving the current BERR methodology?

D:
ALTERNATIVE OPTIONS FOR PCI

16. In your opinion do you believe that there are more useful alternatives to the current BERR methodology?

17. How would the alternatives, outlined above, improve on the current methodology, in terms of:

· Likely benefits to users

· Potential costs to BERR

· General practicalities

E:
FURTHER COMMENTS

18. Please use the space below for any general comments/issues the respondent may have regarding BERR PCI:

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

Thank you very much for your contribution
Annex C:  TPI sub-sample analysis
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