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Important notice 
This Report has been prepared by KPMG LLP (‘KPMG’, ‘we’ or ‘our’) for Heathrow Airport Limited 
(‘HAL’) on the basis of an engagement contract dated 23 October 2024 between HAL and KPMG (the 
‘Engagement Contract’).  HAL commissioned the work to assist in its considerations regarding the Civil 
Aviation Authority’s proposals relating to the new guidance for capital expenditure (CAP3001, 
December 2024). The agreed scope of work is included in Appendix 1 of this Report. HAL should note 
that our findings do not constitute recommendations as to whether or not HAL should proceed with 
any particular course of action.  

This Report is for the benefit of HAL only. It has not been designed to be of benefit to anyone except 
HAL. In preparing this Report we have not taken into account the interests, needs or circumstances of 
anyone apart from HAL, even though we may have been aware that others might read this Report. We 
have prepared this Report for the benefit of HAL alone. 

This Report is not suitable to be relied on by any party wishing to acquire rights against KPMG (other 
than HAL) for any purpose or in any context. Any party other than HAL that obtains access to this 
Report or a copy and chooses to rely on this Report (or any part of it) does so at its own risk. To the 
fullest extent permitted by law, KPMG does not assume any responsibility or liability in respect of our 
work or this Report to any party other than HAL. 

In particular, and without limiting the general statement above, since we have prepared this Report for 
the benefit of HAL alone, this Report has not been prepared for the benefit of any other person or 
organisation who might have an interest in the matters discussed in this Report, including for example 
airport users, other regulated companies or regulatory bodies.  

Without prejudice to any rights that HAL may have, subject to and in accordance with the terms of 
engagement agreed between HAL and KPMG, no person is permitted to copy, reproduce, or disclose 
the whole or any part of this Report unless required to do so by law or by a competent regulatory 
authority. 

Our work commenced on 7 October 2024 and our fieldwork was completed on 3rd December 2024. 
We have not undertaken to update this Report for events or circumstances arising after that date.  

Information in this Report is based upon publicly available information and information provided by 
HAL via interviews and internal Reports and reflects prevailing conditions as of the date of the Report, 
all of which are accordingly subject to change. Although we endeavour to provide accurate and timely 
information, there can be no guarantee that such information is accurate as of the date it is received or 
that it will continue to be accurate in the future. Information sources and source limitations are set out 
in the Report. We have satisfied ourselves, where possible, that the information presented in this 
Report is consistent with the information sources used, but we have not sought to establish the 
reliability or accuracy of the information sources by reference to other evidence. We relied upon and 
assumed without independent verification, the accuracy and completeness of information available 
from public and third-party sources. KPMG does not accept any responsibility for the underlying data 
used in this Report.  

The findings expressed in this Report are (subject to the foregoing) those of KPMG and do not 
necessarily align with those of HAL.  

KPMG has not assisted HAL in preparation of any aspect of its response(s) to the proposal to which 
this Report relates. For the avoidance of doubt, it is HAL’s sole responsibility to decide what should be 
included in their response or submission to the CAA. KPMG has not made any decisions for HAL or 
assumed any responsibility in respect of what HAL decides, or has decided to, include in its response 
or submission.  

This engagement is not an assurance engagement conducted in accordance with any generally 
accepted assurance standards and consequently no assurance opinion is expressed. 
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Executive Summary 

Introduction 

This report evaluates the H7 Capex Delivery Obligations (DOs), introduced by the Civil Aviation 
Authority (CAA) to enhance the efficiency, transparency, and accountability of capital expenditure 
projects at Heathrow. Implemented during the H7 regulatory control period, the framework is designed 
to incentivise the delivery of capex projects within budget, on schedule, and to agreed output and 
quality standards. 

The findings, based on a review of project data, stakeholder interviews, and specific case studies, 
provide insights into the framework’s impact on Heathrow and its stakeholders (airlines, passengers, 
and freight shippers), and include recommendations for its future development. 

Key observations on Delivery Obligations in H7 

The operation of the current approach to capex efficiency through Delivery Obligations highlights the 
following key points: 

— More intensive project management and stakeholder engagement: The framework has 
fostered a more intensive approach to project management and stakeholder engagement at 
Heathrow, especially during early stages of development. The requirement for DOs has therefore 
increased the intensity of planning and risk assessment, improving certainty for stakeholders.  

— Direct and indirect costs: Implementing DOs has incurred substantial direct and indirect costs. 
These include financial expenditure, resource allocation, and risk management. Notably, direct 
costs and costs associated with project delays could be more than £3.5 million per year, with a 
potential for this to increase further due to indirect costs. This underlines the need to adapt the 
framework to drive the right behaviours and outcomes, which may not be possible with a ‘one size 
fits all’ approach. 

— Project delays: A significant consequence of the DOs has been delays in project timelines, 
particularly in achieving Gateway 3 milestones.1 Heathrow estimates these delays to be two 
months or more, which have implications for project costs, efficiency, and delivery schedules. This 
highlights the need for a more streamlined process. 

— Lack of flexibility in application: Although there is no formal guidance on the application of DOs, 
a relatively standardised approach has emerged in practice, with equal weightings assigned to 
each obligation on outputs, quality and schedule. This does not account for varying risks across 
different projects, suggesting that a ‘one size fits all’ approach may not be appropriate. 

— Asymmetric incentives: While the H7 capex framework provides a more balanced set of 
incentives compared to its predecessor, the DOs are asymmetric. Penalties are imposed for 
underperformance, but there are no equivalent rewards for overperformance, such as early 
completion or delivery to a higher standard. 

Lessons for H8 

As Heathrow moves towards the H8 regulatory control period, there are opportunities to improve the 
approach to Delivery Obligations. Building on the observations from the implementation of Delivery 

 
1 Gateway 3 (G3) represents a key milestone for capex delivery where the airline community agree to 
the business case proceeding into implementation. 
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Obligations described in Section 2, together with insights from the impact assessment in Section 4, 
possible refinements for the incentive framework are primarily related to: 

— Focusing incentives where they are needed  

— Minimising the impact of delays, and 

— Minimising potential knock-on effects on the supply chain in the future. 

These changes can be achieved by applying the DO framework in a more flexible way as follows. 

Flexibility in application 
Using criteria to determine which projects should face the full DO framework and in other cases using 
a simplified system that might: 

— Place 100% of the weight on a single element (probably output); and/or 

— Allowing one of the weights to be zero and the other two to adjust as necessary (say setting 
schedule to zero and making output and quality 50:50). 

Criteria could be like those used for allocating projects to the IFS process. Say a mix of scale, 
complexity, interface with airlines/customers and criticality of the project, for example: 

— ‘Internal projects’ at Heathrow are projects that focus on improving the systems, processes, and 
infrastructure that enable the airport to operate efficiently and support its core business functions. 
These projects may not have an immediate, direct and perceivable impact on customer 
experience, but they are needed ‘behind the scenes’ to keep the airport running. As Heathrow 
already has strong commercial incentives to deliver these projects, they could reasonably be 
assigned a zero weighting for schedule and thereby provide additional agility to the programme to 
adapt to changing circumstances. 

— For commercial revenue projects, reducing the schedule weighting may incentivise early delivery, 
as additional time allowances to mitigate schedule risk could delay financial benefits. A reduced 
schedule weighting can also be considered to avoid potential duplication of risk contingency in the 
event fixed price contracts are utilised by the airport. 

— Due to the additional complexity of delivering technology projects, a lower schedule weighting can 
be considered to shift focus to output and quality, if they can be adequately defined. Where this is 
not possible, particularly considering challenges to define the output on technology projects, the 
emphasis may need to be solely on quality. Zero weighting can be considered for projects with no 
fixed completion dates. 

If this sort of criteria-based approach were still too complex, it would be possible to apply a more 
blanket-based approach – like that used by Ofwat for deciding whether projects are subject to the 
RAPID process which is similar in some respects to the DO framework. Further details of the criteria 
set by Ofwat are in Appendix 2.  

Threshold adjustments 
Consider raising the minimum threshold for DOs to focus efforts on projects where they can deliver the 
most value, thereby reducing resource strain on smaller projects. An increase to the £1m threshold 
can be considered, particularly given the anticipated increase in the number of projects subject to the 
framework.  

Raising the threshold to £5 million would exclude 39 projects planned for 2025 and 2026, representing 
approximately 29% of the total planned projects for that period (and 4% by value). If the threshold is 
further increased to £10 million, the number of excluded projects rises to 66, accounting for around 
50% of the planned projects (and 11% by value) for 2025 and 2026. 
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The exclusion of smaller projects would reduce direct and indirect costs associated with Delivery 
Obligations and provide greater flexibility to deliver the programme in an agile way, in accordance with 
best practice. 

Cost management and standardisation 
Whilst the introduction of Delivery Obligations has fostered a more intensive approach to project 
management and stakeholder engagement, they may inadvertently slow delivery pace, as the 
associated benefits of increased certainty come with additional resource requirements that have direct 
and indirect cost implications. Future iterations of the framework should focus on reducing these costs 
by streamlining processes and improving the efficiency of project management practices, striking a 
better balance between certainty and operational efficiency. For instance, this could be achieved by 
moving away from the ‘one size fits all’ approach that has emerged in practice when assigning equal 
weightings to each obligation on output, quality and schedule. A reduced schedule weighting could 
incentivise faster project delivery, through potential removal of time allowances to mitigate schedule 
risk, with desired outcomes for all stakeholders.  

Heathrow also has established pre-approved quality standards for projects (i.e., Department for 
Transport (DfT) security standards for security lanes and adopting industry recognized technology 
standards on applicable technology projects) with airlines to streamline DO setting and reduce 
negotiation time. Where appropriate, establishing consistent and pre-approved quality standards for 
similar projects should continue to be encouraged to streamline the DO process. Such an approach 
would not only reduce administrative overhead but also ensure consistency and fairness in project 
evaluations. 

Addressing dependencies and large complex projects 
Develop guidance for projects with significant interfaces, allowing for adjusted weightings and 
prioritised risk assessments. For example, underweighting output and schedule may be considered if 
an integrated solution with multiple outputs is required to deliver all project benefits. Addressing 
dependencies would allow Heathrow greater flexibility to adopt a programmatic approach to capital 
delivery in line with best practice. 

This might still not be sufficient for large projects delivered across several years. This could 
particularly be the case for new and innovative capital expenditure (capex) projects to modernise and 
expand capacity at Heathrow in H8. Some of the large, multi-year projects come with uncertainties 
and complexities that will inherently carry more risk at G3 as the risks may not always be fully 
understood. To mitigate potential project delays and capex risks, revising the G3 criteria could prove 
beneficial for such projects. A key consideration might be delaying the requirement for firm pricing until 
it becomes more reliably available including the ability to specify output expectations. Early-stage 
pricing requirements for such projects could lead to inaccuracies, rework and change control, as 
estimates made during preliminary phases could lack the precision needed for informed decision 
making at G3. Revising the criteria to allow firm pricing commitments only when sufficient project 
details are available would enable Heathrow to make more accurate decisions, reduce change control, 
and avoid unnecessary delays. This approach would also enhance flexibility, ensuring that projects 
can adapt to evolving circumstances without jeopardizing delivery timelines or escalating costs. 
Adopting a more programmatic and benefits/outcome-based view might be more suitable for such 
projects.  

Conclusions and recommendations 

The H7 Capex Delivery Obligations framework have contributed to a more intensive approach to 
project management and stakeholder engagement at Heathrow, especially during early stages of 
development, providing stakeholders with greater certainty and clarity. However, these benefits come 
with cost and resource demands, which may inadvertently constrain Heathrow’s ability to deliver 
projects at pace. Insights gained during this initial phase highlight the need for continuous refinement 
and adaptation of the framework to balance efficiency, cost, and delivery speed, ensuring it remains a 
valuable tool for future projects. 
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Recommendations that could potentially be considered to refine the approach for H8 based on the 
lessons from nine use cases are set out below: 

— Increase the project value threshold applicable for the new DO framework from £1 million to £10 
million, to focus resource and efforts on projects delivering the most value to consumers.  

— Consider adopting a criteria-based approach to identify projects that are subject to the new DO 
framework.  

— If a criteria-based approach is not followed, consider underweighting or discounting the schedule 
weightings based on impact and visibility of projects (i.e., internal) or for identified project types 
(i.e., commercial revenue category or technology projects). A schedule weighting of zero should 
be considered for projects with no fixed completion dates. 

— Underweight or discount the output weighting for technology projects as they tend to not have 
tangible assets and output definitions. Underweighting output should also be considered for those 
projects requiring integrated solutions to deliver all benefits.  

— Underweight or discount quality on projects straddling both technology and infrastructure, thus 
causing challenges with defining the appropriate quality standard. Quality standardisation should 
continue to be encouraged where appropriate.  

— Consider adopting a more programmatic and benefits/outcome-based approach on large and 
complex projects with several interfaces and dependencies and G3-G5 timeline more than 24 
months. 
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1  Introduction  

1.1 This report  
This report evaluates the H7 Capex Delivery Obligations (DOs) introduced by the Civil Aviation 
Authority (CAA) to enhance the efficiency, transparency, and accountability of capital expenditure 
projects at Heathrow. Implemented during the H7 regulatory control period, the framework is designed 
to incentivise the delivery of capex projects within budget, on schedule, and to agreed output and 
quality standards. 

The findings, based on a review of project data, stakeholder interviews, and specific case studies, 
provide insights into the framework’s impact on Heathrow and its stakeholders (airlines, passengers, 
and freight shippers), and include recommendations for its future development. 

The report was commissioned by Heathrow Airport Limited and undertaken by KPMG LLP during 
October and December 2024. The scope of services is set out in Appendix 1. 

1.2 Background to capex efficiency 
The capex incentive mechanism for Heathrow, as outlined in the CAA’s H7 Final Decision, is designed 
to promote efficient, timely, and high-quality investment in airport infrastructure and operations.2 The 
capex mechanism is part of the economic regulation framework established by the CAA for the H7 
regulatory period. It introduces forward-looking (ex-ante) incentives for capital expenditure, moving 
away from the retrospective (ex-post) assessments used in the previous regulatory period. 

Delivery Obligations are a core component of the capex mechanism, requiring Heathrow to agree 
specific commitments regarding a project’s output, quality, and completion timeline at the Gateway 3 
(G3) stage, where projects transition from ‘development’ to ‘core’ expenditure.3 

The mechanism requires weights to be assigned to each obligation and adjusts the project’s capex 
baseline costs for any under-performance against these obligations. The approach is intended to 
incentivise Heathrow to manage projects effectively and meet predefined objectives. 

1.3 Approach to assessment 
This evaluation examines the costs and benefits of setting Delivery Obligations for Heathrow and its 
customers, including airlines, passengers, and freight shippers. It draws upon the following sources: 

— Published CAA documents that provide context for the development of the framework. 

— Interviews with Heathrow’s capital delivery teams involved in the framework’s implementation. 

— Analysis of selected ‘use cases’ to assess how the framework is applied in practice. 

It is important to note that this evaluation does not include input from other stakeholders, such as 
airlines or the CAA. 

The evaluation focuses on the practical application of Delivery Obligations, covering: 

 
2 CAP2524 Economic Regulation of Heathrow Airport: Limited H7 Final Decision, March 2023 
3 The Heathrow Gateway Lifecycle is a process that reviews business cases at key points to guide 
investment decisions. The process includes a series of gateways, with G3 being a critical investment 
decision point. 
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— Project suitability: Determining whether certain projects are better suited than others to operate 
with Delivery Obligations, considering factors such as value, scope, duration, and complexity. 

— Costs and benefits: Assessing the scale and distribution of costs and benefits associated with 
Delivery Obligations, with a focus on how these elements incentivise the achievement of 
objectives. 

— Strengths and weaknesses: Identifying aspects of the framework that have functioned effectively 
and as intended, as well as areas where performance has been less satisfactory, and exploring 
potential refinements for future regulatory control periods. 

1.4 Report structure  
Following this short introduction, the remainder of the report is structured as follows: 

— Section 2 provides a description of the DO framework, identifying key changes to capital efficiency 
incentives between the previous regulatory control period (Q6) and the current control period. 

— Section 3 describes a series of nine ‘use cases’ exploring how the delivery obligations framework 
has been implemented in practice at a project-level. 

— Section 4 brings together the analysis of the ‘use cases’ with information from the interviews with 
the capital delivery teams to identify the range of costs and benefits associated with Delivery 
Obligations. 

— Section 5 concludes by identifying lessons learnt, noting how the framework could be modified to 
make it more efficient in future regulatory control periods.  
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3 Delivery Obligations in practice 

3.1 Introduction 
This section examines the implementation of Delivery Obligations at Heathrow during the early stages 
of the H7 regulatory period. Drawing on detailed insights from nine use cases (presented in Appendix 
5), it provides an assessment of the practical application of the framework. The analysis highlights 
successes, challenges, and opportunities for improvement, offering evidence-based recommendations 
for refining the approach. 

3.2 Methodology  
The findings presented here are based on a review of nine representative projects selected from six 
capex categories, encompassing a mix of project types, sizes, durations, and impact (whether projects 
are of immediate, direct and visible benefit to customers). These projects form part of a total of 23 
projects that passed Gateway 3 between January 2024 and September 2024 and were subject to 
Heathrow’s DO framework from March 2024. Insights were derived from stakeholder interviews, 
project documentation, and structured analysis of the use cases. Table 4 provides a summary of the 
nine use cases and their key characteristics. More detailed descriptions of each are described in 
Appendix 4. 
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Challenges encountered 
Several challenges emerged during implementation, highlighting areas for refinement: 

— Complexity of Technology Projects: Projects like the Maximo Upgrade (PRJ-001593) revealed 
difficulties in defining tangible outputs and aligning technology milestones. This is primarily due to 
Heathrow’s Gateway lifecycle, which the DO framework is based upon, being inherently built for 
infrastructure projects.  

— Negotiation Delays: Prolonged discussions on quality standards, as seen in the SCCM and 
VMWare upgrades (PRJ-001805), underscored the need for pre-agreed standards to accelerate 
project timelines. This has since been resolved by Heathrow through implementing a standard 
quality measure for technology projects. These projects were the first technology projects to go 
through the framework, so they faced additional challenges that future projects may not, as they 
set the standard that now can be built upon. 

— Dependency Risks: Projects with significant interfaces, such as Tr3 T1 Backbone Phase 2 (PRJ-
001800), faced delays due to interdependencies, underscoring the importance of tailored 
weighting for schedule obligations. 

Weighting and flexibility 
The current practice of equal weightings for output, quality, and schedule obligations often proved 
unsuitable. Use cases revealed that: 

— Commercial revenue projects like CI Existing Products (PRJ-001856) would benefit from reduced 
schedule weighting to incentivise early delivery. 

— Technology projects without fixed timelines, such as AOP/NOP (PRJ-001735), require zero 
schedule weighting to avoid unnecessary administrative burdens. 

— Integrated projects straddling technology and infrastructure (e.g., Tr3 T1 Backbone Phase 2, PRJ-
001800) would benefit from adjusted quality weightings to better reflect their dual nature. 

While equal weightings have proven to be unsuitable, there is also a risk of increased administrative 
burden if negotiations over weightings occur each time. Therefore, some standardisation across 
similar project types (i.e., PRJ-001701 relating to security lane installation) will be useful to streamline 
the process and reduce the need for repeated discussions. 

Technology projects 
The findings from the nine use cases generally revealed that technology projects are inherently more 
difficult to complete under the new DO framework when compared to infrastructure projects. Some of 
the key challenges encountered include: 

— Governance milestones: use different governance milestones and cost assurance processes when 
compared with infrastructure projects, making it difficult to adopt a ‘one size fits all’ approach to 
DO management. 

— Outputs: do not have tangible assets and output definitions, making it more challenging to 
establish initial costing. 

— Solution uncertainty: requires a flexible approach to arrive at an optimal solution to deliver the 
expected outcome and benefits. 

— Project tranches: an initial tranche of works guides the next tranche, with testing and lessons 
learned being implemented on the go. 
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3.4 Lessons for H8 
Based on these observations, several key lessons can inform the refinement of Delivery Obligations 
for the H8 regulatory control period as follows: 

Flexibility in application 
Tailor DO weightings to the nature and strategic importance of individual projects with flexibility to 
adjust the weighting based on project type, level of interfaces, and dependencies. For example:  

— ‘Internal projects’ at Heathrow are projects that focus on improving the systems, processes, and 
infrastructure that enable the airport to operate efficiently and support its core business functions. 
These projects may not have an immediate, direct and perceivable impact on customer 
experience, but they are needed ‘behind the scenes’ to keep the airport running – such as projects 
involving implementing cloud-based systems (PRJ-001593) and IT upgrades (PRJ-001805). As 
Heathrow already has strong commercial incentives to deliver these projects, they could 
reasonably be assigned a zero weighting for schedule and thereby provide additional agility to the 
programme to adapt to changing circumstances. 

— For commercial revenue projects, reducing the schedule weighting may incentivise early delivery, 
as additional time allowances to mitigate schedule risk could delay financial benefits (i.e., 
refurbishment of lounge and other communal areas, PRJ-001548). A reduced schedule weighting 
can also be considered to avoid potential duplication of risk contingency in the event fixed price 
contracts are utilised by the airport. 

— Due to the additional complexity of delivering technology projects, a lower schedule weighting can 
be considered to shift focus to output and quality, if they can be adequately defined. Where this is 
not possible, particularly considering challenges to define the output on technology projects, the 
emphasis may need to be solely on quality. Zero weighting can be considered for projects with no 
fixed completion dates – such as the project to upgrade airport planning software and Heathrow’s 
interface with NATS (PRJ-001735). 

If this sort of criteria-based approach were still too complex, it would be possible to apply a more 
blanket-based approach – like that used by Ofwat for deciding whether projects are subject to the 
RAPID process which is similar in some respects to the DO framework. Further details of the criteria 
set by Ofwat are in Appendix 2. 

Threshold adjustments 
Consider raising the minimum threshold for DOs to focus efforts on projects where they can deliver the 
most value, thereby reducing resource strain on smaller projects. An increase to the £1m threshold 
can be considered, particularly given the anticipated increase in the number of projects subject to the 
framework.  

Raising the threshold to £5 million would exclude 39 projects planned for 2025 and 2026, representing 
approximately 29% of the total planned projects for that period (and 4% by value). If the threshold is 
further increased to £10 million, the number of excluded projects rises to 66, accounting for around 
50% of the planned projects (and 11% by value) for 2025 and 2026. 

The exclusion of smaller projects would reduce direct and indirect costs associated with Delivery 
Obligations and provide greater flexibility to deliver the programme in an agile way, in accordance with 
best practice and facilitate a more focussed effort on projects that can deliver the most value to 
consumers. 

Cost management and standardisation 
Whilst the introduction of Delivery Obligations has fostered a more intensive approach to project 
management and stakeholder engagement, they may inadvertently slow delivery pace, as the 
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associated benefits of increased certainty come with additional resource requirements that have direct 
and indirect cost implications. Future iterations of the framework should focus on reducing these costs 
by streamlining processes and improving the efficiency of project management practices, striking a 
better balance between certainty and operational efficiency. For instance, this could be achieved by 
replacing the 'one size fits all' approach, which currently assigns equal weightings to outputs, quality, 
and schedule obligations. A reduced schedule weighting could incentivise faster project deliver, 
through potential removal of time allowances to mitigate schedule risk, with desired outcomes for all 
stakeholders.  

Heathrow also has established pre-approved quality standards for projects (i.e., Department for 
Transport (DfT) security standards for security lanes, PRJ-001701, and adopting industry recognized 
technology standards on applicable technology projects, PRJ-001735) with airlines to streamline DO 
setting and reduce negotiation time. Where appropriate, establishing consistent and pre-approved 
quality standards for similar projects should continue to be encouraged to streamline the DO process. 
Such an approach would not only reduce administrative overhead but also ensure consistency and 
fairness in project evaluations. 

Addressing dependencies and large complex projects 
Develop specific guidance for projects with significant interfaces, allowing for adjusted weightings and 
prioritised risk assessments. For example, underweighting output and schedule may be considered if 
an integrated solution with multiple outputs is required to deliver all project benefits – such as the 
project to improve booking of Heathrow VIP lounges and accompanying services (PRJ-001597). 
Addressing dependencies would allow Heathrow greater flexibility to adopt a programmatic approach 
to capital delivery in line with best practice. 

This might still not be sufficient for large projects delivered across several years. This could 
particularly be the case for new and innovative capital expenditure (capex) projects to modernise and 
expand capacity at Heathrow in H8, whereas the DO framework may still apply for routine 
infrastructure asset replacement projects such as the airfield pavement resurfacing and repair project 
(PRJ-001795). Some of the large, multi-year projects come with uncertainties and complexities that 
will inherently carry more risk at G3 as the risks may not always be fully understood. To mitigate 
potential project delays and capex risks, revising the G3 criteria could prove beneficial for such 
projects. A key consideration might be delaying the requirement for firm pricing until it becomes more 
reliably available including the ability to specify output expectations. Early-stage pricing requirements 
for such projects could lead to inaccuracies, rework and change control, as estimates made during 
preliminary phases could lack the precision needed for informed decision making at G3. Revising the 
criteria to allow firm pricing commitments only when sufficient project details are available would 
enable Heathrow to make more accurate decisions, reduce change control, and avoid unnecessary 
delays. This approach would also enhance flexibility, ensuring that projects can adapt to evolving 
circumstances without jeopardizing delivery timelines or escalating costs. Adopting a more 
programmatic and benefits/outcome-based view might be more suitable for such projects.  

3.5 Conclusion and initial recommendations 
The H7 Capex Delivery Obligations have contributed to a more intensive approach to project 
management and stakeholder engagement at Heathrow, especially during early stages of 
development, providing stakeholders with greater certainty and clarity. However, these benefits come 
with cost and resource demands, which may inadvertently constrain Heathrow’s ability to deliver 
projects at pace. Insights gained during this initial phase highlight the need for continuous refinement 
and adaptation of the framework to balance efficiency, cost, and delivery speed, ensuring it remains a 
valuable tool for future projects.  

Incorporating these lessons will enhance the effectiveness of DOs in the H8 regulatory period, 
delivering greater value to Heathrow and its stakeholders. It is however important to note that the 
evidence-base is limited to nine use cases and therefore the findings may not be representative for all 
projects planned for the current H7 period. Initial recommendations that could potentially be 
considered to refine the approach for H8 based on the lessons from nine use cases are set out below. 
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— Increase the project value threshold applicable for the new DO framework from £1 million to £10 
million, to focus resource and efforts on projects delivering the most value to consumers. This has 
the potential to exclude around 50% of the planned projects (and 11% by value) for 2025 and 
2026. A framework like the (ex-post) mechanism could be retained for projects below this 
threshold. 

— Consider adopting a criteria-based approach to identify projects that are subject to the new DO 
framework. Potential criteria could be, impact and visibility of projects (internal vs external), project 
types (e.g., the commercial revenue category or technology projects to be excluded from the 
framework), G3-G5 project timeline (i.e., projects with a timeline more than 24 months to be 
regulated through a separate mechanism), interfaces and dependencies (projects with several 
interfaces and dependencies to be regulated through a separate mechanism).  

— While DOs provided airlines with greater certainty on delivery, the trade-off is that Heathrow are 
less likely to set ambitious schedules due to the financial risks if these are not met. Therefore, if a 
criteria-based approach is not followed, consider underweighting or discounting the schedule 
weightings based on impact and visibility of projects (i.e., Internal) or for identified project types 
(i.e., commercial revenue category or technology projects). A schedule weighting of zero should 
be considered for projects with no fixed completion dates. 

— Underweight or discount the output weighting for technology projects as they tend to not have 
tangible assets and output definitions. Underweighting output should also be considered for those 
projects requiring integrated solutions to deliver all benefits.  

— Underweight or discount quality on projects straddling both technology and infrastructure, thus 
causing challenges with defining the appropriate quality standard. Quality standardisation should 
continue to be encouraged where appropriate.  

— Consider adopting a more programmatic and benefits/outcome-based approach on large and 
complex projects with several interfaces and dependencies and G3-G5 timeline more than 24 
months. 
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4 Evaluation of Delivery Obligations 

4.1 Introduction 
This section provides an overall evaluation of the H7 Capital Framework, primarily focused on the DO 
aspect but not entirely. 

4.2 Impact assessment 
When evaluating the effectiveness of the capital framework it is necessary to: 

— Employ a standard methodology, which in this case is the costs and benefits that would be 
considered through a Regulatory Impact Assessment (RIA). 

— Assess the costs and benefits against an established baseline, which in this case is the Q6 capital 
framework that had been applied for Q6 and iH7. 

Two factors to consider are: 

— Costs will include both set-up costs and business-as-usual ones. For completeness both sets of 
costs should be considered but when making the comparison against Q6 it is the BAU costs that 
should be included. 

— The processes for the new framework are still in their infancy with some of the costs being 
untested. It may not be possible to get an accurate quantitative value for some of the costs and 
benefits at this time but that does not stop a qualitative assessment being undertaken. 

In the tables and commentary throughout this section, clear reference to the source of any quantitative 
or qualitative estimates is provided. 

4.3 Overview of costs and benefits 
To make the analysis of costs and benefits clear, costs and benefits have been grouped into broad 
categories as follows: 

— Heathrow costs and benefits. 

— Airlines and customers costs and benefits. 

Each of these broad categories is discussed in more detail below. 

4.4 Heathrow costs and benefits 
Heathrow’s costs can be further sub-divided into direct and indirect cost categories as follows. 

Heathrow direct costs 
These are costs that can be directly linked to the new framework, including: 

— Project management costs associated with setting up the new systems (involving, but not limited 
to, the definition of DOs at G3, change management processes needed as projects move from G3 
to G5 and changes to reporting systems) and implementing the systems for those projects 
covered. 

— Costs linked to support for external users, including reviews of DO processes and standards.  
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Table 6 provides a summary of these costs and an estimate, where possible, of the quantitative 
impact. It should be noted that two of the costs noted are sunk costs and consequently not included in 
the ongoing/ BAU assessment.
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Heathrow indirect costs 
There is a potential risk of broader indirect costs that may arise from the implementation of the new 
framework in the future, including: 

— Costs associated with delays in the delivery of projects arising from the process slowing down the 
delivery of projects. These costs can include: (1) resource requirements as more staff are needed 
to manage change control on slower progressing projects; and (2) foregone revenue if the delayed 
project is a commercial one. 

— Implications on the supply chain, which could include: (1) potential DO risk transfer to the supply 
chain leading to pricing of this risk; and/or (2) a potential premium being applied if there is a need 
to provide a fixed price estimate earlier in the process than traditionally.  

— Risk for Heathrow. The DO framework is primarily an asymmetric one (of the four elements only 
the cost aspect is symmetric) that can lead to penalties but no upside. As such, assuming that 
there is a positive, albeit possibly small, risk that some of the asymmetric DO penalties will be 
triggered then Heathrow would not view any investment as a ‘fair bet’ as it is likely to lose value as 
some of the RAB would be disallowed. This can be addressed in different ways, but Heathrow 
would expect to either receive: a higher WACC through an uplift designed to capture the 
asymmetry of the risk,5 and/or an allowance set at the ‘normal’ level of penalty that the company 
would then seek to beat.6 

An additional risk that Heathrow could face relates to the change management process. There is an 
initial change management which is signed off by the stakeholders and then several months later once 
the cost implications have been assessed there is a final sign-off. Heathrow would have implemented 
the change after the initial sign-off (otherwise the project would be significantly delayed) but faces the 
risk that it may not be accepted once the full cost (and schedule) implications are known. This 
exposes Heathrow to a potential risk. Given the lack of experience in this area to date it is not possible 
to quantify this risk. 

Table 7 provides a summary of these indirect costs and, where possible, of the quantitative impact. 

 
5 The CMA at the PR19 appeals allowed an uplift on the WACC to reflect the asymmetric nature of the 
risks faced. 
6 For example, this is no different to setting allowed revenues for a regulated company based on an 
assumed level of bad debt. 
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4.5 Airline and customer costs and benefits 
Other stakeholders play an important role in the capex process and obviously benefit from the 
investment. Table 9 and Table 10 summarise the costs and benefits.  

Two key costs can be identified. First, the airlines will be required to spend more time on their aspects 
of the project management. This means increased involvement at G3 and the significantly increased 
change management volume, requiring dedicated resources. It is not yet possible to quantify this cost 
but for airlines and alliances that are active at Heathrow this could be a non-negligible cost. 

The second key cost is for customers and arises from the potential delay to projects. Investment is 
undertaken to deliver new services, improve quality of existing services or maintain the service 
provided by existing assets. All these actions ultimately benefit customers (either passengers or cargo 
users). 

If the new process delays the delivery of these projects by a matter of months, then customers could 
either see: 

— Existing services deteriorate for that time; or 

— A delay in the provision of the new and/or improved service. 

Both will lead to customers facing a loss of consumer value. How great this loss is depends-on the: 

— Length of delay. 

— Type of service being provided. 

— The customer willingness to pay for the service (as a proxy of the lost consumer value). 

Where the project is a commercial one then the foregone revenue (discussed above) acts as a proxy 
for the loss of consumer value and does not need to be considered again. For non-commercial 
projects the assessment of loss of consumer value based on willingness-to-pay needs to be 
determined. 

There are clearly benefits arising from this capital framework, primarily related to greater transparency 
around outputs, schedule and cost. 

What value airlines and customers place on these is likely to depend on: 

— The criticality of the project. 

— Whether the project is airline/customer facing. 

— The size of the project. 

These criteria are like those used in Q6 with respect to the Independent Fund Surveyor (IFS)8.

 
8 The Independent Fund Surveyor (IFS) is an external body appointed by Heathrow and the airlines to 
provide an ongoing assessment of the reasonableness of all major decisions made on key 
programmes and projects and that capital is being expended efficiently to deliver the outcomes of the 
business cases. 
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4.6 Key findings 
In summary, the Heathrow BAU related costs could be in the region of  – based 
solely on direct project management costs – while further possibly significantly larger cost could arise 
due to potential delays, potential supply chain uplifts for early fixed-price costs and the asymmetric risk 
faced by Heathrow. Once additional costs associated with possible revenue losses from commercial 
projects are also considered, the cost could be materially greater. 

Other direct and indirect costs cannot yet be quantified given the length of operation of the new 
framework and the consequent lack of evidence even though the price control period for implementing 
the H7 final decision is almost finished. There is good reason to believe that these yet to be quantified 
costs are material. This is especially true around the potential delays that may occur owing to projects 
reaching G3 later than they had during Q6 and not being able to recover that lost time by G5. 

There are obvious benefits of the framework, especially around some improvements in increased 
certainty up to G3 and the transparency that airlines and customers are benefiting from. What is not 
clear is whether those benefits justify the costs that need to be incurred. 

Given these findings, it is possible to consider some refinements of the framework that could continue 
to deliver significant benefits while minimising the costs being faced. Refinements are not unusual 
when regulatory regimes have as significant an impact as the DO framework has. For example, both 
Ofwat and Ofgem refined their menu-based regimes over several price controls and more recently 
Ofgem has been refining and simplifying its Business Plan Incentive. Potential refinements are 
discussed in the following section. 
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— Criteria could be like those used for 
allocating projects to the IFS process. Say 
a mix of scale, complexity, interface with 
airlines/customers and criticality of the 
project. If this criteria-based approach 
proves too complex, a simpler blanket 
approach could be adopted, similar to 
Ofwat's RAPID process for determining 
project eligibility, which shares similarities 
with the DO framework (see Appendix 2 
for further details on this). 

be considered to avoid potential 
duplication of risk contingency in the 
event fixed price contracts are utilised 
by the airport. 

— For technology projects, where there 
are additional complexities in delivery, 
a lower schedule weighting can be 
considered to shift focus to output and 
quality, if they can be adequately 
defined. Where this is not possible, 
particularly considering challenges to 
define the output on technology 
projects, the emphasis may need to be 
solely on quality. Zero weighting can be 
considered for projects with no fixed 
completion dates. 

Threshold 
adjustments  

— Increasing the minimum threshold for 
Delivery Obligations (DOs) allows 
Heathrow to prioritise efforts on projects 
where they can deliver the greatest value, 
whilst also reducing the resource burden 
associated with smaller projects.  

— This is especially relevant as Heathrow 
expects the number of projects subject to 
the framework to significantly increase 
over the next twelve months.  

— The £1 million threshold would include 
around 133 projects planned for 2025 
and 2026. 

— Raising the threshold to £5 million 
would exclude 39 projects planned for 
2025 and 2026, representing 
approximately 29% of the total planned 
projects for that period (and 4% by 
value).  

— Raising the threshold to £10 million 
would exclude 66 projects, accounting 
for around 50% of the planned projects 
(and 11% by value) for 2025 and 2026. 

Cost 
management 
and 
standardisation 

— Whilst the introduction of DOs has 
fostered a more intensive approach to 
project management and stakeholder 
engagement, they may inadvertently slow 
delivery pace, as the associated benefits 
of increased certainty come with 
additional resource requirements that 
have direct and indirect cost implications. 

— Where appropriate, establishing 
consistent and pre-approved quality 
standards for similar projects should 
continue to be encouraged to streamline 
the DO process. 

— Future iterations of the framework 
should focus on reducing these costs 
by streamlining processes and 
improving the efficiency of project 
management practices, striking a better 
balance between certainty and 
operational efficiency. For instance, 
this could be achieved by moving away 
from the ‘one size fits all’ approach that 
has emerged in practice when 
assigning equal weightings to each 
obligation on output, quality and 
schedule. 

— Pre-approved quality standards could 
reduce administrative overheads and 
ensure consistency and fairness in 
project evaluations. 

Addressing 
dependencies  

— Develop specific guidance for projects 
with significant dependencies to enable 
adjusted weightings and prioritised risk 
assessments that account for their 
inherent complexity.  

— Addressing project dependencies 
effectively would also provide Heathrow 
with greater flexibility, supporting the 
adoption of a programmatic approach to 
capital delivery while aligning with industry 
best practices and enhancing overall 
efficiency. 

— Output weightings could be reduced for 
projects requiring integrated solutions 
with multiple outputs to realize full 
benefits. This would ensure that the 
framework accommodates the unique 
challenges of such projects. 
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Large and 
complex 
projects 

— Some of the large, multi-year projects 
come with uncertainties and complexities 
that will inherently carry more risk at G3 
as the risks may not always be fully 
understood. To mitigate potential project 
delays and capex risks, revising the G3 
criteria could prove beneficial for such 
projects. 

— Early-stage pricing requirements often 
lead to inaccuracies and rework, as 
estimates made too early may lack 
precision. Allowing firm pricing only when 
sufficient project details are available 
would improve accuracy, reduce budget 
overruns, and prevent delays. This 
approach would also provide flexibility, 
enabling projects to adapt to changes 
without risking timelines or costs. 

— Firm pricing requirement is delayed 
until it becomes more reliably available. 

5.4 Initial recommendations for H8 
Incorporating these lessons will enhance the effectiveness of DOs in the H8 regulatory period, 
delivering greater value to Heathrow and its stakeholders. It is however important to note that the 
evidence-base is limited to nine use cases and therefore the findings may not be representative for all 
projects planned for the current H7 period. Initial recommendations that could potentially be 
considered to refine the approach for H8 based on the lessons from nine use cases are set out below. 

— Increase the project value threshold applicable for the new DO framework from £1 million to £10 
million, to focus resource and efforts on projects delivering the most value to consumers. This has 
the potential to exclude around 50% of the planned projects (and 11% by value) for 2025 and 
2026. A framework like the (ex-post) mechanism could be retained for projects below this 
threshold. 

— Consider adopting a criteria-based approach to identify projects that are subject to the new DO 
framework. Potential criteria could be, impact and visibility of projects (internal vs external), project 
types (i.e., the commercial revenue category or technology projects to be excluded from the 
framework), G3-G5 project timeline (i.e., projects with a timeline in excess of 24 months to be 
regulated through a separate mechanism), interfaces and dependencies (projects with several 
interfaces and dependencies to be regulated through a separate mechanism).  

— While DOs provided airlines with greater certainty on delivery, the trade-off is that Heathrow are 
less likely to set ambitious schedules due to the financial risks if these are not met. Therefore, if a 
criteria-based approach is not followed, consider underweighting or discounting the schedule 
weightings based on impact and visibility of projects (i.e., Internal) or for identified project types 
(i.e., commercial revenue category or technology projects). A schedule weighting of zero should 
be considered for projects with no fixed completion dates. 

— Underweight or discount the output weighting for technology projects as they tend to not have 
tangible assets and output definitions. Underweighting output should also be considered for those 
projects requiring integrated solutions to deliver all benefits.  

— Underweight or discount quality on projects straddling both technology and infrastructure, thus 
causing challenges with defining the appropriate quality standard. Quality standardisation should 
continue to be encouraged where appropriate.  

— Consider adopting a more programmatic and benefits/outcome-based approach on large and 
complex projects with several interfaces and dependencies and G3-G5 timeline more than 24 
months. 
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5.5 Conclusion 
The H7 Capex Delivery Obligations have contributed to a more intensive approach to project 
management at early stages and increased stakeholder engagement at Heathrow, providing 
stakeholders with greater certainty and clarity. However, these benefits come with cost and resource 
demands, which may inadvertently constrain Heathrow’s ability to deliver projects at pace. Insights 
gained during this initial phase highlight the need for continuous refinement and adaptation of the 
framework to balance efficiency, cost, and delivery speed, ensuring it remains a valuable tool for 
future projects. 
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Appendix 1 KPMG Scope of Services 
 

We will provide HAL with strategic insights to refine the H7 capex incentives framework. We will focus 
on lessons learnt and adapt the framework to better suit a range of projects. We will provide case-
study evidence from structured and systematic evaluation of the process and outcomes of delivering 
capital projects under the H7 capex incentive framework to make evidence-based contributions to the 
CAA on the evolutions of the incentive framework. 

To deliver this, we will use the following four step approach in the delivery of services: 

Step 1: Project Selection  

Agree a sample of up to seven projects for analysis and use the following to determine the sample:  

− The sample should cover a diverse range of projects covering all the capex categories – one 
subcategory from the 10 asset management and compliance categories, T2 baggage, regulated 
security, commercial revenues, efficient airport, carbon and sustainability, and iH7 rollover.  

− The sample should include projects of different values, scopes, durations, complexities, gateway 
stages and delivery obligations (DOs).  

− The sample should cover a wide set of characteristics to ensure identification of lessons from past 
performance:  

o Q6/iH7 rollover projects that are subject to Q6 capex triggers.  
o Projects progressed from ‘development’ to ‘core’ and reflecting the G3 level of maturity in 

estimates prior to Q4 FY22 (and therefore with an established baseline with largely 
incurred or committed cost estimates).  

o Projects that progressed to G3 during H7 but post FY22.  
o Projects still undergoing scoping, specifying and budgeting (at G0-G2 stages).  

− The sample should cover a material proportion of the total H7 capex plan, in turn reflecting the 
weighting of DOs.  

Step 2: Evidence Assembly  

Assemble evidence and insights of each selected project to support a structured assessment of the 
performance of the incentive framework, this will involve: 

− Setting out the key characteristics underpinning the new ex-ante incentive mechanism – in 
particular, application of the 25% incentive rate and the DO incentive mechanism and there 
implications on the opening RAB for H8. 

− Gathering evidence on any adjustments (actual or anticipated) to the baseline cap during the two 
time-windows (01/02/2024 to 31/03/2024 or 01/02/2025 to 31/03/2025), as well as distinguishing 
the performance of delivery objectives and obligations at the respective capex category level and 
project level. 

− Carrying out an extensive stakeholder mapping with the Company to identify all stakeholders the 
Supplier would need to consult to gather evidence. 

− Assembling evidence to populate the analytical framework by engaging in in-depth discussions 
with the identified stakeholders and analysing project documentation and performance data. 

Step 3: Evaluation  

Provide specification of the evaluation framework to consider:  

− Whether the mechanism supports the regulatory objectives in terms of performance and 
efficiency.  
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− Whether the mechanism is appropriately structured in terms of incentive rates, scope, flexibility, 
practicality, accuracy, allocation of risk, and governance. This will be set out as a structured 
framework with defined criteria to enable the consistent assessment of each project in the sample.  

− Whether the mechanism has had unintended consequences for the planning and delivery of 
efficient and effective capex, and more generally the smooth running of the airport for customers.  

Step 4: Recommendations  

Develop actionable recommendations to enhance the ex-ante capex incentive framework which shall 
include: 

− Proposed amendments to the framework based on evidence. 
− Suggest alternative approaches for projects outside the framework. 
− Outline strategies to improve stakeholder engagement. 
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Appendix 2 Ofwat’s criteria-based approach  
 

Ofwat, in collaboration with the Environment Agency (EA) and the Drinking Water Inspectorate (DWI) 
through the Regulators’ Alliance for Progressing Infrastructure Development (RAPID), employs a 
structured, criteria-based approach to determine which water infrastructure projects are included in the 
RAPID program. This process is designed to identify and advance strategic water resource solutions 
that address long-term water resilience challenges in England and Wales9. 

Criteria for Inclusion in the RAPID Program: 
1. Scale and impact 

− Large scale: projects with a deployable output exceeding 50 megalitres per day are considered 
substantial enough to warrant inclusion. 

− Regional significance: solutions involving collaboration between two or more water companies, 
indicating a broader regional impact, are prioritised. 

2. Feasibility and strategic fit 

− Projects must demonstrate technical and economic feasibility, aligning with strategic water 
resource management plans and contributing to national water resilience objectives. 

3. Environmental and water quality considerations 

− Solutions should address potential environmental and water quality risks, ensuring they do not 
adversely affect ecosystems and comply with regulatory standards. 

4. Innovation and value 

− Projects that incorporate innovative approaches or technologies and offer best value solutions to 
meet supply-demand challenges are favoured. 

Process for Evaluation and Inclusion: 
1. Proposal submission: water companies submit project proposals detailing how they meet the 

above criteria. 

2. Assessment gates: the RAPID program utilises a gated process to evaluate and monitor project 
progress: 

− Gate One: initial assessment to ensure projects are on track and merit continued investigation. 

− Gate Two: detailed evaluation focusing on alignment with water resources planning and readiness 
for further development. 

− Gate Three: checkpoint assessing preparedness for planning application submissions, including 
environmental and technical considerations. 

− Gate Four: final review before construction, ensuring all regulatory and planning requirements are 
met. 

3. Funding decisions: at each gate, Ofwat decides on the allocation of funding for the subsequent 
phase, based on the project's adherence to criteria and demonstrated progress. 

This structured approach aims to ensure that only projects with significant potential to enhance water 
resilience and deliver value are advanced, facilitating the development of infrastructure that meets the 
future needs of water users and the environment.10

 
9 Approach to the RAPID programme and gated process for PR24 - Environment Agency, Ofwat and 
DWI – August 2024 - Approach-to-the-RAPID-programme-and-gated-process-for-PR24.pdf 
10 Strategic regional water resource solutions guidance for gate two – Environment Agency, Ofwat and 
DWI – April 2022 - ofwat.gov.uk/wp-content/uploads/2022/02/Strategic-regional-water-resource-
solutions-guidance-for-gate-two RAPID.pdf  
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Appendix 3 Heathrow’s Programme Gateway Lifecycle  
Programmes are managed through Programme Tranches, which are groups of projects delivering specific outputs. All projects within a programme follow 
the Heathrow Project Lifecycle and pass through the project Gateways (G2-G8). The strategic assessment (G0) and initiation (G1) occur during the 
Programme Definition stage. This is shown below: 

 

 

 

 

 

 

 

 

 

 

 

 
Gateway 3 (G3) is a crucial decision point where Heathrow and the Airline Community decide whether to proceed with the Business Case. If the 
investment is no longer needed, unused funds may either be refunded to the Airline Community or redirected to a new Business Case. Additionally: 
— It marks the handover of Capex from Development to Core through the Capital Portfolio Board. 
— The Business Case transitions from Programme to Delivery, requiring confidence in the schedule, cost, and risks before awarding a contract to the 

Delivery Integrator.
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Appendix 4 Feedback on use cases 
 

Detailed findings and learning on each of the nine use cases are summarised in this Appendix. 

Use cases summary in the following pages: 

PRJ-001701 - B7680.08 - T2 CSA, CS & T2B 

PRJ-001593 - B71-026.00 - Maximo upgrade 

PRJ-001795 - B71-099.00 Airfield Pavement Rolling Lifecycle – 2024 Project 1 

PRJ-001805 - B71-103 SCCM and VMWare Application and Infrastructure Upgrades - 2023 

PRJ-001548 - B75-018.01 - VIP Product Proposition and Refurbishment 

PRJ-001856 - B75-058.00 CI Existing Products 2024-2026 

PRJ-001735 - B76-010 - AOP/NOP inc .Flow by terminal ATM efficiency 

PRJ-001800 - B73-015.00 - Tr3 - T1 Backbone Phase 2 

PRJ-001597 - B75-020.00 - Digital VI 
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Appendix 5 Evaluating the costs of the asymmetric penalties 
 

One way in which the impact of the asymmetric penalties can be assessed is set out below. 

Evidence on risk 

1) Collect evidence on the probability of a penalty being applied 
a) Include different characteristics of the projects 
b) Include a time factor to establish whether the probability is constant over time 

2) Collect evidence on the scale of penalties paid 
3) Assess the risk (and most likely probability distribution) and scale of penalty by project 

characteristics and time so that a view on the scale of risk for the coming price control period 
can be assessed 

Forecast forward 

1) Establish the best possible forward-looking view on project type, scale etc. 
2) Apply the probability distribution to the forward-looking data to determine expected number of 

DO penalties. 
3) Apply the average penalty (granular value if sufficient information is available) to the expected 

number of penalties to generate an expected total asymmetric penalty. 
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