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Introducing Innovation
The first hurdle for Client and Supplier to negotiate in the novel idea
scenario is to cover the Supplier from the risk of the Client taking the
novel idea and wishing to open it up to others.  This section describes
good practice in how this scenario should be approached.

Confidentiality
The Supplier should protect his ideas with patent applications.
However, at an early stage of development thinking, the Supplier may
want to test his idea on a Client, to gauge support, the market
potential, etc. Without patent protection, a minimum safeguard would
be to have in place a Confidentiality Agreement.

Development Agreement
Whatever the contracting vehicle, a Development Agreement that is
commercially binding is in the best interests of all parties. 
This Development Agreement should consider all of the points in the
checklist in Table 2:

High Level
Client Needs

Confidentiality
Agreement

Present
Innovative Idea

Negotiate 
Development 

Agreement

See Section 1 of 
the Good Practice 

Guide

Protecting the 
Supplier’s 

intellectual property 
up front

Supplier now able 
to share his idea

Contractual 
framework
– see below

Contents of a Development Agreement

1. Rights of the Client to the innovation

2. Rights of the Supplier to the innovation

3. Development plan
- Activities
- Phasing
- Costs
- Exit points

4. Risk & reward arrangements
- Risk register & mitigation
- Procurement policies
- How development is to be funded
- Exclusivity (if any)
- Minimum purchase volumes
- Competition framework

5. Trials & Approvals
- Process
- Obligations
- Access
- Cross acceptance opportunity (if any)
- Acceptance priority (if any)

6. Support Arrangements
- Obsolescence
- Escrow

7. In the case of Multiple Partnerships
- Exit strategy for individual partners

Table 2 – Development Agreement



Intellectual Property
For Intelligent Infrastructure, it is usual for the rail Client to seek a
territory-wide license in perpetuity over the intellectual property rights
(IPR), in order to safeguard its future business continuity. In such
circumstances, the Supplier is generally free to retain ownership of the
IPR and exploit them in other markets without any royalty due to the
Client, though, of course, these arrangements will be subject to the
detail in the Development Agreement. 

The involvement of the Client will generally only be for part of the life of
a product or system and development may have taken place before
and after the Client’s involvement, for which he has no IPR entitlement.
This is shown in the diagram below:

A Client will seek to Standardise, whilst the Supplier may well want to
develop the product for new markets and therefore the product that
was created jointly may cease to be available. A Client may end up
having to replace a full system when a part becomes obsolete. The
promotion of ‘Open Architecture’ assists the Client in a degree of
future-proofing, making it less difficult for other Suppliers to provide
compatible components, (see Theme 3).

The Development Agreement may require background IPR being
placed in Escrow, which will protect the Client against the Supplier
ceasing to trade or ceasing to trade in this product, provided it is so
specified. 

Assessment/approvals regime
Suppliers need to understand the Client’s assurance regime and
processes, which may well appear difficult and complicated. However
this process needs to be robust to avoid impacting on reliability or
safety critical aspects of the system. (Guidance exists on the Network
Rail website). 

The assurance workload on the Client is heavy and it is not always
possible to progress every idea that is presented. The approach using
a cooperative Development Agreement is more likely to ensure the
availability of resource for the assurance processes and mentoring for
the Supplier.
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Theme 4:
Delivering the Value

There are four fundamental activities and
processes to be considered in the successful
introduction of Intelligent Infrastructure. Each must
be pursued to realise the full benefits and to enjoy
the business return that justified the investment.
They are interrelated and overlap. In no particular
order they are:

• Integrated Business Processes
• Change Management activity
• Project Management 
• Benefits Realisation
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Integrated Business Processes
The Intelligent Infrastructure will invariably cause the business to do
things differently. The business area or activity that is sponsoring the
introduction will no doubt have considered the impact of the change
on its processes, standards and staffing, but it may also introduce
change across a variety of business areas, creating benefit, and
potentially work, in other activities. Therefore processes, standards,
organisation and resourcing across all affected business areas must be
considered and changed as necessary, if the full business benefits are
to be secured.

Business processes are principally a matter for the Client, who needs
to recognise the impact of the introduction of Intelligent Infrastructure
on his processes and standards. However, it is also advantageous for
the Supplier to be aware of these so that the business is not
inadvertently affected.

Some key considerations are therefore:
• What existing standards are affected and need to be changed?

• What existing processes are affected and need to be changed?

• What organisational or resourcing impacts are there?

• If processes or standards do not currently exist, will they now be
needed?

• How do the benefits link to corporate KPIs, generally:
> Performance
> Possessions/access efficiency
> Maintenance costs efficiency
> Whole Life Costing
> Capacity
> Staff safety

This will indicate which processes and business areas are
involved and also help to motivate the business areas that are
not the prime sponsor of the initiative.

• Can the processes be standardised across the asset base and
so achieve consistency?

• Are the new systems driving the process or vice versa?
This will impact on the scale of change management required. 

• How are the Intelligent Infrastructure outputs to be assimilated
with other system outputs, such as maintenance or fault
management systems, to permit holistic decision making and
data entry?

This is partly a systems architecture issue, but the degree of automatic
exchange between systems will greatly improve productivity and
consistency of data entry.
• Suppliers may need to be engaged locally to understand process

and problems.
As the Client organisations are tending to centralise the drive for
Intelligent Infrastructure, there is still need to engage the front
line staff in the design and process changes.
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Change Management Activity
The introduction of Intelligent Infrastructure will inevitably mean
change and resistance to change must be anticipated and managed.
Resistance can be anticipated at all levels of the business and through
the supply chain. Maintainers may feel threatened by the new system
that may imply job losses or role de-skilling. Front line managers may
not see the value of an HQ imposed initiative. Similarly local initiatives
may be kept concealed for fear of corporate displeasure. Business
areas other than the prime sponsor may not appreciate the benefits
available to them and resent additional work in implementation.

While the change takes place in the client organisation, the supplier
can be instrumental in positive change management in the way they
introduce the technology and support the front line users.

The following suggestions are typical of sound change management
generally and applicable in the case of Intelligent Infrastructure:

• Can the change be linked to a recognised corporate vision which
should align most parties?

• Who are the key stakeholders in each affected department and
down the supply chain?
Stakeholders are those who will be impacted by the change and
consequently can become the worst blockers or the strongest
advocates of the new system depending upon how they are
introduced and engaged with the change. It should be
recognised that there may be a variety of departments or
activities that are affected by the introduction, some as direct
users, others as receivers of the provided information, analysis
or alarms.  

• Identify suitable champions in key business areas.
Champions are representatives of the stakeholders and sponsor.
They must be available, (not swamped by other responsibilities),
enthusiastic for the innovation and have sufficient influence in
the organisation and with peers to overcome resistance.

• Engage stakeholders at the earliest stage, explaining the
benefits, removing all mystery and seeking input.
This is involvement not simply communication. It is particularly
important to engage the front line staff at an early stage as they
are likely to be the most affected.

• Be careful to ensure consistency of message and approach
through organisational change, or changes in key personnel.
II programmes can often extend over years, during which there
can be changes in key personnel. The loss of recognised
champions can be quite detrimental to success.

• Be cautious that “Blockers” may exist at each stage of a project:
> At concept stage
> During installation
> During commissioning
> During bedding in
> Through life.
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Project Management 
The introduction of Intelligent Infrastructure systems will be a project
needing to be managed like any other involving hardware and
software. Sometimes the introduction of II will be only a small part of a
substantial infrastructure upgrade. All good project management
practices and processes will apply and do not need repeating in this
Guide. However, it is worth mentioning a few issues of particular
relevance to Intelligent Infrastructure schemes:
• Identify roles and responsibilities of those who are to exploit the

system in all affected business areas.

• Involve the users in acceptance testing, commissioning and
alarm threshold setting.

• Identify and provide all the necessary handback deliverables to
enable effective maintenance arrangements, including training,
spares, maintenance specifications, manuals, warranty
arrangements etc.

• Ensure early close down of system unreliability issues and
minimise time taken to establish realistic thresholds for alarms.
“Bath Tub Curve” or burn in problems are not unusual in such

applications. In order to secure and retain user confidence,
these must be minimised and reliability growth accelerated.
However, it should be understood that there is a finite time
required for the system to bed in, and for the parameters for
trigger alarms to be realistically established. However, user
confidence will wane if this takes an inordinate time or if there
are an unacceptably high level of apparent false alarms.

• The introduction of Intelligent Infrastructure will frequently reveal
a substantial volume of latent failures, which may overburden
the rectification team and discredit the system.
It must be remembered that the Intelligent Infrastructure is
intended to pre-empt failure and so this early warning is to be
expected. The project must plan the introduction to adequately
resource this “bow wave” over an agreed timescale, after which
the full benefits of failure avoidance can be enjoyed. 

• Maintain a technical site presence until system 
confidence is high.

• Ensure support contracts are in place.

• Have an obsolescence strategy.

• Align with corporate strategy for Comms/ IT/ Operating
Systems.
Intelligent Infrastructure schemes will find it difficult to
financially justify and sustain bespoke system architecture
solutions.

• A strategic approach can conflict with local initiatives. A
corporate approach should enjoy economies of scale and
corporate fit, but can take longer to realise benefits leaving
performance managers impatient for results and encouraging
local initiatives.
It follows that local and performance staff must be kept
informed and engaged, that rollout is prioritised by benefit, and
that use is made of pilot sites. 
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Benefits Realisation
It is clearly important to capture all the benefits that Intelligent
Infrastructure can offer. Often investment in this technology has been a
‘Leap of Faith’ inspired by anecdotal evidence, rather than strong data.
Some benefits are not automatic and will need positive intervention to
realise. For example, Intelligent Infrastructure may be the catalyst for a
move to condition-based maintenance, but by itself it will not change
the maintenance regime. 

The following are worthy of consideration:
• What benefits are expected: performance, operational 

expenditure etc? 
See Client Needs section of the Good Practice Guide.

• Is there an objective measure of the ‘Before’ position and is it
suitably representative for measurement of any change following
commissioning?
Budget, failure rates, failure mode rates, response times etc can
all be measured.

• If performance improvement is sought, what failure modes are
capable of being addressed, with what anticipated efficiency,
and is the warning time and logistical support capable of
responding in time?
Monitoring or Intelligent Infrastructure will rarely address all of
the possible failure modes that an asset experiences. Even when
a failure mode is addressed it may not be always effective at
recognising the degradation and even if it is, there may not be
adequate response time or logistical support to take advantage
of the warning.

• Whilst Intelligent Infrastructure may be a solution, is it the most
appropriate? 
If site visits are still necessary, say for safety reasons, then
benefits may not be realised. Monitoring will address availability,
but so might risk-based maintenance, asset enhancement, etc.
What is the most effective solution or combination of solutions?

• What trials or pilots are necessary to prove a solution objectively
prior to a more comprehensive rollout? How big must the
sample be, how will the trial be measured and what are the
success criteria?
Simple statistical analysis will show how long and how big trials
need to be to present significant results. Remember, a trial that
proves the stated benefits to be unachievable has been a
success and has avoided further unjustified spend.

• Are the benefits realisable by the Client, as opposed to
elsewhere in the supply chain, requiring some negotiation to
enjoy?
If maintenance is subcontracted, how does the client enjoy any
productivity benefits? If availability penalties are passed on, can
the Client capture such benefits.

• Are all the business beneficiaries identified? There are usually
four different timeframes:
> Real time failure diagnosis – fault teams.
> Very Short term alarm management – engineering controls.
> Short/ Medium term maintenance interventions – maintenance

planners.
> Medium/Long term maintenance regimes and whole life

decisions – asset managers.  
How are the benefits in each activity area to be measured?

• Create a timeline for delivery of the expected benefits and
measure the reality against it.

As such benefit realisation occurs, this should be communicated and
fed back into the strategy and business planning arena to justify
greater exploitation of the solution.
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Appendix
Selective Cost and Performance Data

The following tables are provided by the sponsoring client
organisations: Network Rail, Metronet and Tube Lines. 
The information is intended to be illustrative of the data
available and to demonstrate examples of the types of
analysis that can be undertaken at the different levels of
geographical and equipment detail. The information must
be treated with caution. Maintenance costs, capital
programmes and availability performance are all subject 
to fluctuation.

Analysis using this kind of data needs to draw on asset
population data, from the client’s asset register.

All figures quoted are annual.
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Network Rail Track Maintenance Budget

Patrolling Defective Rails 7%

Weld Repairs 3% 

Insulated Joint Renewals 1%

Ultrasonics 5%

Rail Changing 11%

Re-sleepering 3%

Plain Line Tamping 5%

Stone-blowing 3%

Wet Bed Removal 2%

S &C Tamping 3%

S&C Unit Renewal 5%

S&C Replacing Bearers 1%

S&C Weld Repairs 1%Re-profiling 

Ballast 5%

Fish Plate Oiling 1%

Off Track 17%

Other 

Track 20%

Manual Correction- 

Plain Line Geometry 7%

%

(ii) Geographic Level 1, ie Corporate / Equipment Level 2, 
ie System level

Network Rail Maintenance Budget 2006/07

Overheads
Track
Signals
E&P
Telecomms
Other

%
5

16

6

7

24

42

Maintenance Costs 
(i) Geographic Level 1, ie Corporate/Equipment Level 1, 

ie Asset Groups

Metronet Maintenance Spend
PPP Period 1 average annual spend

%
12 32

19

13
24

Stations
Fleet
Signals
Track
Civils

Greater granularity may also be available with a split into PPM,
faulting, plant, etc
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Tube Lines Performance Factors
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The value of a Lost Customer Hour is typically £3.30

Network Rail Performance Factors
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Network Rail Performance Factors

Performance

Performance data is given in train delay minutes for the mainline rail
network and in Lost Customer Hours for the underground. In each
case these figures do not display benchmarks or penalty thresholds
and so do not represent absolute payments. They do, however,
indicate opportunity costs and benefits.

(i) Geographic Level 1, ie Corporate / Equipment Level 1, 
ie Asset Groups

Note delay minutes will vary in value depending on the affected train
operator, location and time of day.
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Network Rail Track Performance Factors

Network Rail Signalling Performance Factors
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(ii) Geographic Level 1 / Equipment Level 2, ie system 
within an Asset Group

Such data could simply be presented at Geographical Level 2, Route,
or Level 3, Junction. Such analysis will encourage more in depth
analysis of the poorer performing systems both at subsystem level, (3).
Greater geographical detail will be sought, (Levels 3 and 4), when it
comes to targeting solutions.

BCV Fleet Performance Factors (Top 20)
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Tube Lines JNP Stations Performance Issues (Top 20)
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note: “ Service Points are a performance measure operated within the
Underground PPP contract in addition to the Lost Customer Hours. A
Service Point is valued at £57.”

The pareto analysis would indicate the poor performing assets,
encouraging further analysis at equipment level 3 and 4 in order to
understand the subsystems and failure modes that are having the
greatest impact.
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Such an analysis would indicate “hot spots” on a route, encouraging
further equipment analysis at Level 2 at these locations.
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Central Line Jointless Track Circuits Performance Factors

(vi) Geographic Level 2 / Equipment Level 4, ie Failure modes
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It is only at this level that it is possible to approach root causes of
failures and to have confidence that a particular Intelligent
Infrastructure solution is addressing the real problems. Analyses at
these levels allow comparisons between equivalent systems from
different suppliers or in different maintenance environments to be
made.

Metronet Lifts and Escalator Performance Factors
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Note that the number of incidents and the resulting Lost
Customer Hours are both shown. It can be seen that
they are not necessarily proportionate.
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Tube Lines: Green Park Station Performance Factors

(Vii) Geographic Level 3 / Equipment Level 2
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