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Introduction 

This case study reports on Crossrail’s (CRL) 
procurement strategy to award a number of 
delivery contracts where the employer takes on 
the risk associated with inflation by letting NEC3 
contracts including the secondary option X1. 
These contracts use the Price Adjustment 
Formulae Indices (PAFI) to identify the impact of 
inflation, measured against the contract base 
date, and to periodically change the contract 
‘Total of the Prices’ by way of a Price Adjustment. 

CRL’s procurement strategy for contracts of a 
certain construction duration and commodity 
mix, was to request the contractors not to price 
for the risk of inflation but instead confirm that 
the employer would be allocated the risk. This 
procurement strategy resulted in initial tender 
returns that excluded contractors’ inflation 
allowances based on broad assumptions over 
long periods of time, and an agreed contractual 
and accurate method to measure the impact of 
inflation during the contract and amend the 
‘Total of the Prices’ accordingly. With the widely 
reported trend of decreasing and flat lined 
inflation in recent years, it could be argued that 
this procurement strategy and risk allocation has 
provided savings to CRL in the initial contract 
award values. 

 

Price Adjustment Formulae Indices 

he Formulae method of calculating fluctuations 
in contracts was introduced in 1973 in response 
to a request from the industry to provide a 

‘speedy yet credible’ way of calculating and 
reimbursing fluctuations. 

The method relies on resource cost indices for 
trades and individual resources. There are 
currently four sets of indices: 

• Civil Engineering Series, colloquially known 
as the 

• ‘Baxter’ Indices after the chairman of the 
working group that produced the first 
series. 

• Building Series 

• Specialist Engineering Series 

• Highways Maintenance Series 

The indices are currently operated by the 
Building Cost Information Service of RICS. 

 

The Crossrail project  

Crossrail is one of the biggest transportation 
projects in Europe. Crossrail is the new high 
frequency, convenient and accessible railway for 
London and the South East. The project value is 
£14.8 billion. From 2018, Crossrail trains will 
travel from Maidenhead and Heathrow in the 
west to Shenfield and Abbey Wood in the east 
via 21 km of new tunnels under central London. 
It will link Heathrow Airport, the West End, the 
City of London and Canary Wharf. 
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Royal Assent obtained in 2008 

On Crossrail’s completion, 24 trains are expected 
to run per hour. This will add 10% to the 
transportation capacity of London. Crossrail will 
also reduce the journey time between many key 
destinations around London. 

The project will include the upgrade of 28 existing 
surface stations (11 of which are major 
reconstructions), 21km of new sub-surface twin-
bore railway, the upgrade of 90km of existing 
surface network and the construction of eight 
sub-surface stations. 

 

Contracting arrangements 

CRL adopted the NEC3 suite of contracts 
(amended as appropriate) as the standard form 
of contract for delivering their requirements. 

The choice of NEC option was largely determined 
by the scope of work, the maturity of the design 
and the nature of the risks. Most contracts were 
let on either Option A or B (lump sum) or Option 
C (target price). 

For NEC3 Option C contracts the mechanism 
provides an equitable share of savings and 
provides a real incentive to control costs to 
deliver within the Target Price. 

CRL’s procurement strategy considered that the 
achievement of best affordable value would be 
supported by a sensible and fair allocation of 
risks between the parties to the contracts. 
Requiring contractors to take responsibility for 
risks which they cannot assess or manage would 
be likely to result in either high risk premiums or 
commercial pressures caused by insufficient 
provisions. 

 

Inflation risk management 

CRL’s procurement strategy provides that the 
NEC3 contracts with secondary option X1 (Price 
adjustment for inflation) are let on lump sum 
options A & B and target option C. The calculation 
of the Price Adjustment Formula (PAF) varies 
depending on which form of contract is applied 
(A, B, C, D or E).  
 
The NEC3 contract provides the calculation to be 
applied using the indices, proportions and base 
date information as set out in the contract data 
of each option X1 contract. With all data and 
calculations being clearly defined in the contract 
data, and agreed between the parties as part of 
the contract negotiation process, this leaves 
limited opportunity for the inflationary measure 
(price adjustment) to be open to interpretation 
and promotes a collaborative commercial 
arrangement between the project manager and 
the contractor. 

The secondary option X1 was applied to a 
number of stations, systems and civil engineering 
contracts, where the commodity mix and contract 
duration was deemed to represent the best 
opportunities for CRL to take on the cost risk 
associated with inflation. 

CRL have used the PAFI published by BCIS. Each 
contract has a different mix and weightings of the 
indices modelled to the works that are to be 
delivered. The index series that are used have 
been selected from: 

• Price Adjustment Formulae Indices Building 
Series 3 

• Price Adjustment Formulae Indices Civil 
Engineering 1990 Series 

• Price Adjustment Formulae Indices 
Specialist Engineering Series 3.Specialist 
Engineering Series 
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A full list of the indices used on the contracts is 
given in the Appendix. 

 

Choosing the indices and weightings  

Each contract was procured with its own unique 
set of data, used to measure the impact of 
inflation to ensure an accurate Price Adjustment 
is applied, resulting in the contractor recovering 
the full entitlement of budget to match the cost 
impact of the inflation incurred. The 

indices to be used in the measurement, the 
proportions that those indices would represent, 
any non-adjustable percentage and the base date 
were allocated based upon the type of activities 
to be carried out in delivering the scope of works, 
and the proportion that these activities represent 
versus delivery of the scope of works as a whole. 
These were then agreed between the parties as 
part of the contract negotiation and document 
execution. 

 

Implementation in contract admin 
systems 

In order that each of the 14 contracts that CRL 
procured with secondary option X1 were 
administered consistently across the programme, 
CRL specified, designed 

and developed a contract management 
application providing an online tool where all 
data and calculations are stored and reports 
generated. This limited the individual user to 
entering data only and ensured that there was no 
opportunity for differing interpretations of the 
contractual requirements. This application was 
also designed in such a way that it interfaced 
directly with the existing cost management 
system. This ensured accurate and consistent 

reporting of budgets and performance 
throughout the business. 

The indices are downloaded from the BCIS online 
service as a CSV file and imported into the 
application directly. The application then applies 
the necessary calculations, taking into 
consideration the form of contract (A, B or C), and 
provides the relevant inflationary measure (PAF) 
for each contract. This is then applied to the 
‘Price of the Work Done to Date’, taken from the 
periodic assessment of the contractor’s 
application, to provide the periodic Price 
Adjustment.  

As mentioned earlier, the periodic Price 
Adjustment provides an accurate adjustment to 
the contractor’s ‘Total of the Prices’ for the impact 
of inflation. It is therefore paramount that when 
‘Implementing a Compensation Event’ (ICE) that it 
is assessed at base date values. This means that 
any aspect of the agreed quotation making up 
the ICE that is not already priced at the contract 
base date must be deflated back to the contact 
base date set out in the contract data. If ICEs are 
not implemented at base date values there is the 
potential that the contractor will receive an 
assessment of inflation twice (over recover), once 
with the ICE and again when the periodic Price 
Adjustment is applied. Again, the application 
developed by CRL provides this calculation for 
the user in accordance with the details set out in 
the NEC3 suite of contracts. 

 

Support from BCIS 

The Indices are easy to access and download 
from the BCIS online platform. 

CRL set up its systems to update the valuations 
based on the last published indices. A problem 
occurred when the publication date was delayed 
and the system used indices from the wrong 
period. BCIS had posted an announcement of the 
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delay on their website which was not picked up 
when the indices were downloaded. When this 
problem was raised with BCIS they responded 
promptly to help clarify the situation. BCIS has 
subsequently instigated RSS feeds for the indices 
which alert users when an index is changed. 

 

                                             

 

Conclusions and lessons learned 

On a project the size and complexity of Crossrail, 
implementing a centrally administered 
application to control the assessment and 
process any budgetary requirement has proved 
invaluable. 
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Further reading 

Price Adjustment Formulae Indices 

Price Adjustment Formulae Indices are available 
on subscription from the Building Cost 
Information Service of RICS. rics.org/bcispafi 

 

BCIS 

BCIS is the UK’s leading provider of cost 
information to the construction industry and 
rebuilding cost data to the insurance industry.  

For the past 60 years, BCIS has been collecting, 
aggregating, analysing, modelling and interpreting 
data on behalf of the industry. Today, BCIS makes 
that information easily accessible through online 
applications, software services, calculators, 
publications and data licences. 

BCIS also provides consultancy and research 
support to clients from both the public and 
private sector. Services include measuring price 
movement, benchmarking, market research, 
statistical analysis, forecasting and impact 
studies. At the core of these services is BCIS’ 
ability and experience in collecting, modelling, 
analysing and interpreting data. 

BCIS calculates and publishes the Price 
Adjustment Formulae Indices for building 
(Osborne) and Civil Engineering (Baxter) and for 
Highways Maintenance. 

 

 

 

 

NEC Contracts 

NEC3 is a family of contracts that facilitates the 
implementation of sound project management 
principles and practices as well as defining legal 
relationships. 

It is suitable for procuring a diverse range of 
works, services and supply, spanning major 
framework projects through to minor works and 
purchasing of supplies and goods. There are a 
range of contracts (Options) for specific types of 
contract and procurement:  

• Option A: priced contract with activity 
schedule 

• Option B: priced contract with bill of 
quantities 

• Option C: target contract with activity 
schedule 

• Option D: target contract with bill of 
quantities 

• Option E: cost-reimbursable contract 

• Option F: management contract 

• Option G: term contract 

Copies of the contracts are available from the 
RICS bookshop. 

rics.org/contracts 
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Appendix – Price Adjustment Formulae Indices used on Crossrail 

 

3/01   Demolitions 

3/02   Excavation and Disposal 

3/03   Filling: Imported, Hardcore and Granular 

3/04   Piling: Concrete 3/05    Piling: Steel 3/06 
Concrete: In Situ 

3/07   Concrete: Formwork  

3/08 Concrete: Reinforcement  

3/09 Concrete: Precast 

3/10   Brickwork and Blockwork 

3/11   Stonework 

3/12   Softwood Carcassing and Structural 
Members 

3/13   Metal: Decking 

3/14   Metal: Miscellaneous 

3/15   Cladding and Covering: Glazed 

3/16   Cladding and Covering: Fibre Cement  

3/17   Cladding and Covering: Coated Steel  

3/18   Cladding and Covering: Plastics 

3/19   Cladding and Covering: Glass Reinforced 
Plastics 

3/20   Cladding and Covering: Slate and Tile 

3/21   Cladding and Covering: Lead 

3/22   Cladding and Covering: Aluminium  

3/23   Cladding and Covering: Copper 

3/24   Cladding and Covering: Zinc 

3/25   Waterproofing: Asphalt 

3/26   Waterproofing: Built Up Felt Roofing  

3/27   Waterproofing: Liquid Applied Coatings  

3/28   Boards, Fittings and Trims: Softwood  

3/29   Boards, Fittings and Trims: Hardwood 

3/30   Boards, Fittings and Trims: Manufactured  

3/31   Linings and Partitions: Plasterboard 

3/32   Linings and Partitions: Self Finishing 

3/33   Suspended Ceilings 

3/34   Raised Access Floors 

3/35   Windows and Doors: Softwood  

3/36   Windows and Doors: Hardwood 

3/37   Windows and Doors: Steel 

3/38   Windows and Doors: Aluminium  

3/39   Windows and Doors: Plastic 

3/40   Ironmongery 

3/41   Glazing 

3/42   Finishes: Screeds 

3/43   Finishes: Bitumen, Resin and Rubber Latex 
Flooring 
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3/44   Finishes: Plaster 

3/45   Finishes: Rigid Tiles and Terrazzo Work  

3/46   Finishes: Flexible Tiles and Sheet Coverings  

3/47   Finishes: Carpets 

3/48   Finishes: Painting and Decorating 

3/49   Sanitary Appliances 

3/50   Insulation 

3/51   Pavings: Coated Macadam and Asphalt 

3/52   Pavings: Slab and Block 

3/53   Site Planting 

3/54   Fencing 

3/55   Pipes and Accessories: Spun and Cast Iron 

3/56   Pipes and Accessories: Steel  

3/57   Pipes and Accessories: Plastics  

3/58   Pipes and Accessories: Copper  

3/59   Pipes and Accessories: Aluminium 

3/60   Pipes and Accessories: Clay and Concrete 

3/C1   Catering Equipment – Labour 

3/C2   Catering Equipment – Mechanical 
Engineering Materials 

3/C3   Catering Equipment – Stainless Steel  

3/C4   Catering Equipment – Factor Items  

3/E1   Electrical – Labour 

3/E2   Electrical – Materials 

3/H1   Mechanical – Labour 

3/H2   Mechanical – Materials: Non-Housing  

3/H3   Mechanical – Materials: Housing Only  

3/H4   Mechanical – Materials: Sprinklers Only  

3/L1  Lift – Mechanical Engineering Labour  

3/L2   Lift – Mechanical Engineering Materials  

3/L3   Lift – Electrical Engineering Materials  

3/L4   Lift – Electrical Engineering Labour  

3/S1   Structural Steelwork – Labour 

3/S2   Structural Steelwork – Materials: Building 
Work 

3/S3   Structural Steelwork – Materials: Civil 
Engineering Work 

90/1   Labour and Supervision 90/2 Plant and 
Road Vehicles 90/3 Aggregates 

90/3a   Aggregates (excluding Aggregates Levy) 

90/4   Bricks and Clay Products 

90/5   Cements 

90/6   Ready Mixed Concrete 

90/7   Cast and Spun Iron Products 

90/8   Plastic Products 

90/9   Coated Macadam and Bituminous 
Products 

90/10   DERV Fuel  

90/11   Gas Oil Fuel 

90/12   Timber 

90/13   Steel for Reinforcement 
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90/14   Metal Sections 

90/15   Sheet Steel Piling 

App/1   Scaffolding: Labour and Materials  

App/2   Scaffolding: Materials Only App/3 Plant 

App/4   Labour: Building 

App/5   Labour: Plumbing         
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