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Executive Summary
The purpose of the Inception Report is to establish a shared understanding of project
strategy, key milestones, and overall expectations for the assignment.
Throughout this report, Arup:
•

introduces the project management team and the communications protocol;

•

discusses the research methodology, approach, and sources of information;

•

clarifies any program, scope, and methodological matters; and

•

presents key milestones, tentative dates for workshops, and frequency of regular
progress updates.

This report updates the Technical Proposal based on the feedback received from the
World Bank’s project team on pre-kick-off conference calls and the kick-off
meeting.
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Project team organization

The project team is arranged into four main disciplinary and workstream groups:
•

Management and leadership

•

Climate hazards and risk modelling

•

Infrastructure design and management

•

Contracts and financing

The management and leadership team will be in direct contact with the WB and
will be available for attending conference calls, in-person meetings, presentations,
and workshops in Washington DC and Manila.
•

Lisa Dickson, out of the Arup Boston office, will have overall responsibility for
the assignment and will be the lead contact with the World Bank client team.
Lisa will ensure the availability of staff resources to complete the assignment in
accordance with the work plan and will have ultimate responsibility for the
quality of all deliverables.

•

Roberto Sierra, out of the Arup San Francisco office, will serve as the project
manager, will be the day to day contact with the World Bank client team and
will manage the individual workstreams. Roberto will provide regular updates
on progress and oversee project administration matters.

The management and leadership team will be supported by Jo da Silva and Ignacio
Barandiaran, which will act as peer reviewers. Jo will provide her extensive
experience working with development agencies and providing strategic advice and
expertise in post-disaster contexts and Ignacio will leverage his knowledge of the
PPP/DBFOM project finance market, working with public sponsors, equity
providers, concession companies, contractors, rating agencies, and lenders.
For the duration of the assignment the management and leadership team will
provide project status updates to the WB project team every other week via email
or conference call. This team will conduct weekly internal conference calls to
coordinate resources and check status against the work plan.
As part of the internal Quality Management System, Arup will establish a project
data center for team access to project information. In this way, the project team
will be working from a consistent set of regularly backed-up information and data
files.
The climate hazards and risk modelling team is formed by scientists and will
provide technical input on the main hazard classes which will be affected by climate
change and which present a risk to road and other infrastructure systems. They will
lead the workstreams on climate change projections and downscaling, hazard
identification, and risk modelling.
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The infrastructure design and management team is formed by engineers and will
bring their experience of road and other infrastructure design and management to
identify how climate-related risks are considered and managed or mitigated at
design, construction and operations stages. They will provide practical insights
from their own project experience and lead engagement with client and contractor
stakeholders.
The contracts and financing team will focus on how climate change and weather
risks are embedded in different forms of infrastructure delivery and maintenance
contracts, and how risk allocations can affect the cost and availability of financing
and insurance to the different counterparties. The team includes Arup transaction
advisors and procurement specialists and Willis Towers Watson risk and insurance
specialists
Figure 1 shows the proposed team and workstream organization for the assignment.

Figure 1. Team Org Chart
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Approach and methodology

Task 2- Review of existing approaches
The purpose of Task 2 is to establish a baseline of current knowledge on how
climate change is addressed in transport projects. It is understood that this review
will yield limited information.
Arup will carry out a literature review and will interview select entities to
complement the literature review with a focus on “mature” countries.
The literature review will consider the following sources of information:
•

Core documentation around climate change risks in the context of infrastructure,
disaster risk reduction guidelines and frameworks, PBCs, etc.

•

Project case studies to reflect practical experience for up to five projects. The
project case studies will address the key issues of the study (incorporating
climate risk in procurements and contracts, documenting how contractors have
dealt with shock events and stresses to their infrastructure, documenting
insurance industry responses to changing climate risks).

•

Design standards across the different sectors, which will be reviewed assessing
how they address climate change risks.

Appendix A summarizes the key items that the Arup team will review in Task 2.
Arup will conduct up to ten interviews with select entities to obtain insights on key
issues facing clients, contractors, financiers, and other key stakeholders. The
discussions will be organized around a brief questionnaire to stimulate feedback on
specified topics.
Arup will prepare detailed notes from the discussion and incorporate the key themes
and findings from the discussions in the Task 2 report. The detailed notes will form
a technical appendix.
Appendix B compiles the list of suggested entities to be interviewed. Arup will
appreciate the WB project team’s feedback/input to finalize the list and reach out
to those parties.

Timeframe and deliverables
Task 2 will be performed over an eight week period. Arup will develop a concise
report (with the goal of being less than 20 pages) summarizing the key findings
from this effort, with supporting technical annexes, as needed.
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The draft report will be submitted in the week of 02/13. After the two-week review
and comment period, Arup will submit the final report for Task 2 addressing the
WB’s comments in the week of 03/06.
Figure 2 shows the detailed schedule for Task 2 and its activities.
N°

Activity1
Week beginning
Week
Task 2- Review of Existing Approaches
Desktop review of literature
Project case studies
Review of design standards
Meetings with/ Questionnaires to Stakeholders/Market Participants
Development of "Review of Existing Approaches" report
Submittal of Task 2 draft report
WB review & comment period
Submittal of Task 2 final report

Dec-16
12/5 12/12 12/19 12/26
1
2
3
4

1/2
5

1/9
6

>>>

>>>

>>>

>>>

>>>

Jan-17
1/16 1/23
7
8
>>>

>>>

1/30
9

2/6
10

>>>

>>>

Desktop review & development of task
WB review and comment

Feb-17
2/13 2/20
11
12
>>>

>>>

2/27
13

3/6
14

>>>

>>>

Mar-17
3/13 3/20
15
16

3/27
17

Submittal

Figure 2. Task 2 Schedule
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Task 3- Methodology for incorporating climate change to
PBCs
The purpose of Task 3 is to develop a framework to better incorporate climate
change risks into PBCs and to reduce the uncertainty from climate change events
when planning, designing, pricing or investing in road infrastructure.
Arup will define a risk allocation matrix, will propose a framework for assessing
climate change risk, and will develop the appropriate Excel-based tool to apply the
framework on specific projects.
The risk allocation matrix will identify key climate change threats, leading climate
change vulnerabilities for roadway infrastructure, its physical and operational
consequences, and which entity, either the owner or the contractor/developer, will
bear each risk.
Arup will propose a methodology/framework for assessing climate change risks
across a range of existing data and model. Within the framework development,
Arup will discuss how to address uncertainty as a function of risk – particularly
with respect to consequence and overall risk tolerance of the assets.
Arup will calibrate the framework such that proposed risk allocation considers
which entity, either the owner or the contractor/developer, is better positioned to
efficiently manage each risk/event.
Arup will consider a number of criteria when developing and calibrating the
framework, such as:
•

climate vulnerability of the asset/system, defined by ICLEI and others as the
product of exposure probability, sensitivity and adaptive capacity;

•

risk as a product of vulnerability and consequence of the impact, creating a
prioritization based on likelihood of that impact occurring both in the near and
distant futures;

•

opportunity to develop design criteria for improved resilience, which requires
projecting possible futures for which there is little or no data;

•

ability to reduce the uncertainty of climate change through the use of technology
or data analysis where possible;

•

ability to reduce infrastructure vulnerability to climate change through
investment in mitigations measures;

•

value for money assessment including cost effectiveness of implementing
strategies to mitigate the consequences of risks/events;

•

successful resilience financing mechanism potential externalities in the society
from the occurrence of climate change risks/events;
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availability of third parties (e.g., insurers, investors or sub-contractors) to
transfer the risk to; etc.

The framework will be supported by an Excel-based tool that can be used for
specific projects and can be adjusted to different levels of data. It will include
flexibility to allow for the use of project level or detailed program-level (IQL-2
data) as well as less detailed data, ranging from detailed planning level to planning
and performance evaluation levels (IQL-4/3).

Timeframe and deliverables
Task 3 will be performed over an eight week period. Arup will develop a
framework for PBC, which will include a risk allocation matrix and the appropriate
Excel-based tool to apply the framework on specific projects.
The draft version of the framework will be submitted in the week of 05/01. After a
six-week review and comment period, Arup will submit the final framework for
Task 3 addressing the WB’s comments in the week of 06/26.
Figure 3 shows the detailed schedule for Task 3 and its activities.
N°

Activity1
Week beginning
Week
Task 3- Framework for Incorporating Climate Change to PBCs
Proposed framework methodology memo
Meeting with the World Bank to discuss proposed methodology and excel-based tool
Revised framework methodology
Development of "Framework for Incorporating Climate Change to PBCs" report
Development of "Excel-based tool"
Submittal of Task 3 draft report/ deliverables
Consultations and WB review & comment period
Submittal of Task 3 final report/deliverables

3/6
14

Mar-17
3/13 3/20
16
15
>>>

>>>

3/27
17

4/3
18

>>>

>>>

Apr-17
4/10 4/17
19
20
>>>

>>>

Desktop review & development of task
WB review and comment

4/24
21

5/1
22

5/8
23

>>>

>>>

>>>

May-17
5/15 5/22
25
24

Submittal

>>>

>>>

5/29
26

6/5
27

>>>

>>>

Jun-17
6/12 6/19
28
29
>>>

>>>

6/26
30
>>>

Virtual meeting, presentation, workshop

Figure 3. Task 3 Schedule
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Task 4- Performance standards for climate change in
PBCs
The purpose of Task 4 is to identify performance standards to be included in Output
and Performance-based Road Contracts (OPRC) contracting approaches in order to
ensure that O&M procedures are adapted to climate change.
Arup will review technical requirements in highway maintenance contracts, will
recommend key performance indicators to be included as technical
requirements/performance standards, and will identify technologies to facilitate
adopting performance standards to PBCs.
The review of technical requirements will focus on current OPRC documentation.
The WB will provide [up to three OPRC contracts] from existing projects for
Arup’s review.
After the review of OPRC documents, Arup will identify additional performance
standards that may be relevant from a climate-risk adaptation standpoint for both
the construction and the operation and maintenance of road transportation
infrastructure.
Arup will summarize the findings of the review and the additional performance
standards in a brief memo for discussion with the WB team.
The recommendation of key performance indicators will build off the performance
standards discussion with the WB team.
Considering the Federal Highway Administration (FHWA) guidance cited in the
TOR, Arup will use the following criteria to validate new performance standards:
•

Availability of a test for the variable.

•

Feasibility of applying the performance standard within the context of
infrastructure projects.

•

Specificity of the standard to the desired outcome (e.g., improved safety,
reduced congestion or improved quality).

Arup will use an asset management approach to propose, vet, catalogue and
measure these criteria. An asset management approach considers the “whole”
lifecycle of the asset and would help ensure that improvements to operating and
maintenance procedures related to climate change are captured and considered in
the overall assessment.
Once performance standards have been identified, Arup will pinpoint key
performance indicators (KPIs) and response times for applying them. When
suggesting KPIs, we will build on the team’s experience advising in private-publicpartnerships (PPPs). PPPs are long-term contracts, generally over 20 years that
usually implement performance-based compensation schemes, including
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provisions that link the payment received by the concessionaire to operating and
maintenance targets.
Key elements that will be considered for developing KPIs for climate change related
events may be:
•

For each performance standard, one or more KPIs should be identified and a
frequency for measurement should be set.

•

Each KPI should have a baseline value or a baseline range based on the level of
performance expected when a climate change event occurs.

•

Response times for the contractor/concessionaire to cure or mitigate the impact
of a climate change event may be provided considering either a qualitative
approach (e.g., high priority, mid priority, etc.) or a quantitative approach, when
possible.

Finally, the identification of technologies will address constraints for the
implementation of performance standards considering capacity requirements to the
government and the contractor, such as coordination mechanism, human resource,
equipment etc. so as to ensure that they are viable and appropriate.
Arup will look at a number of alternatives to implement the recommended
performance standards, for instance:
•

Use of weather databases to better forecast climate-related hazard events.

•

Integrate weather forecasting tools in the design of road infrastructure.

•

Integrate weather data collection and road infrastructure asset condition data
collection technologies to improve the monitoring of KPIs.

•

Implement contractual provisions that align long-term maintenance interests
for owner and contractors/concessionaires.

•

Develop new insurance coverage products to cover physical damage from
climate change related events.

Timeframe and deliverables
Task 4 will be performed over an eight week period and will run in parallel with
Task 3. Arup will identify and recommend performance standards to be included
in PBC/OPRC contracts so O&M procedures are adapted to climate change.
Arup will develop a concise report (less than 20 pages) summarizing the
recommendations from this effort, with supporting technical annexes, as needed.
The draft report will be submitted in the week of 05/01. After a six-week review
and comment period, Arup will submit the final report for Task 4 addressing the
WB’s comments in the week of 06/26.
Figure 4 shows the detailed schedule for Task 4 and its activities.
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Activity1
Week beginning
Week
Task 4- Climate Change Performance Standards for PBCs
Proposed performance standards & KPIs memo
Meeting with the World Bank to identify and prioritice performance standards and KPIs
Revised performance standards & KPIs
Development of "Climate Change Performance Standards for PBCs" report
Submittal of Task 4 draft report
Consultations and WB review & comment period
Submittal of Task 4 final report

3/6
14

Mar-17
3/13 3/20
15
16
>>>

>>>

3/27
17

4/3
18

>>>

>>>

Apr-17
4/10 4/17
19
20
>>>

>>>

Desktop review & development of task
WB review and comment

4/24
21

5/1
22

5/8
23

>>>

>>>

>>>

May-17
5/15 5/22
25
24

Submittal

>>>

>>>

5/29
26

6/5
27

>>>

>>>

Jun-17
6/12 6/19
28
29
>>>

>>>

6/26
30
>>>

Virtual meeting, presentation, workshop

Figure 4. Task 4 Schedule
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Task 5- Recommendations for PBC contracts
The purpose of Task 5 is to develop specific recommendations on how performance
standards should be included in PBC contracts for road infrastructure and across
other sectors, if possible.
Arup will recommend changes to the WB’s standard PBRC bidding and contract
documents for road projects. Arup’s input will focus on performance specifications
and KPIs addressing climate change and identified in Task 4.
Arup will create a four-page Transport Note suitable for publishing by the World
Bank summarizing the project’s findings.

Timeframe and deliverables
Task 5 will be performed over a four week period. Arup will add performance
specifications and KPIs addressing climate change to the WB’s standard PBRC
bidding and contract documents. The draft set of performance specifications will
be submitted in the week of 07/24. After a four-week review and comment period,
Arup will submit the final set of specifications addressing the WB’s comments in
the week of 08/28.
Additionally, Arup will submit the draft Transport Note in the week of 09/11. After
a one-week review and comment period, Arup will submit the final version of the
Transport Note addressing the WB’s comments in the week of 09/25.
Figure 5 shows the detailed schedule for Task 5 and its activities.
N°

Activity1
Week beginning
Week
Task 5- Recommendations for Incorporating Results to PBCs
Compilation of main recommendations from consultations and workshops
Development of "Recommendations for Incorporating Results to PBCs" report
Submittal of Task 5 draft report
WB review & comment period
Submittal of Task 5 final report

7/3
31

7/10
32

>>>

>>>

Jul-17
7/17 7/24
33
34
>>>

>>>

7/31
35

8/7
36

>>>

>>>

Aug-17
8/14 8/21
37
38
>>>

>>>

8/28
39

9/4
40

9/25
43

>>>

Transport Note- Incorporating Climate Change to PBCs
Development of "Transportation Note"
Submittal of draft Transport Note
WB review & comment period
Submittal of final Transport Note

>>>

Desktop review & development of task
WB review and comment

Sep-17
9/11 9/18
41
42

>>>

>>>

>>>

Submittal

Figure 5. Task 5 Schedule
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Workshops
Arup will participate in three workshops throughout this assignment. The focus of
the workshops will be two-fold: to provide an overview of work-to-date (for Task
3 and Task 4) as well as gather input from key stakeholders as to how those results
should inform the final recommendations and deliverables.
•

Workshop #1. Presentation of draft findings from Tasks 3 and 4 in Washington
D.C., hosted by the World Bank

•

Workshop #2. Presentation of draft findings from Tasks 3 and 4 in Manila,
hosted by the ADB

•

Workshop #3. Presentation of final results in Washington D.C., hosted by the
World Bank

Workshops #1 and #2 are tentatively scheduled in mid-May, after the submittal of
the draft version of the deliverables for Task 3 and Task 4. Workshop #3 is
tentatively scheduled in early October, when all the final deliverables have been
issued.
Additional workshops, as jointly determined by the World Bank and Arup, may be
arranged.
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Detailed Work Plan & Project Schedule

Activity

1

Dec-16
12/5 12/12 12/19 12/26
1
2
3
4

1/2
5

1/9
6

Task 1- Strategy & Work Plan
Kick-off meeting
Development of "Strategy & Work Plan" report
Submittal of Task 1 draft report
WB review & comment period
Submittal of Task 1 final report

>>>

>>>

>>>

>>>

>>>

Task 2- Review of Existing Approaches
Desktop review of literature
Project case studies
Review of design standards
Meetings with/ Questionnaires to Stakeholders/Market Participants
Development of "Review of Existing Approaches" report
Submittal of Task 2 draft report
WB review & comment period
Submittal of Task 2 final report

>>>

>>>

>>>

>>>

>>>

Week beginning
Week

Jan-17
1/16 1/23
7
8

1/30
9

2/6
10

Feb-17
2/13 2/20
11
12

2/27
13

3/6
14

>>>

>>>

>>>

>>>

>>>

Mar-17
3/13 3/20
15
16

3/27
17

4/3
18

Apr-17
4/10 4/17
19
20

4/24
21

5/1
22

5/8
23

May-17
5/15 5/22
24
25

5/29
26

6/5
27

Jun-17
6/12 6/19
28
29

6/26
30

7/3
31

7/10
32

>>>

>>>

Jul-17
7/17 7/24
33
34

7/31
35

8/7
36

Aug-17
8/14 8/21
37
38

8/28
39

>>>

>>>

>>>

>>>

9/4
40

Sep-17
9/11 9/18
41
42

9/25
43

10/2
44

>>>

>>>

>>>

>>>

10/9
45

Oct-17
10/16 10/23 10/30
46
47
48

Commencement of the consulting services
Project management
Biweekly conference calls

>>>

>>>

>>>

Task 3- Framework for Incorporating Climate Change to PBCs
Proposed framework methodology memo
Meeting with the World Bank to discuss proposed methodology and excel-based tool
Revised framework methodology
Development of "Framework for Incorporating Climate Change to PBCs" report
Development of "Excel-based tool"
Submittal of Task 3 draft report/ deliverables
Consultations and WB review & comment period
Submittal of Task 3 final report/deliverables

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

Task 4- Climate Change Performance Standards for PBCs
Proposed performance standards & KPIs memo
Meeting with the World Bank to identify and prioritice performance standards and KPIs
Revised performance standards & KPIs
Development of "Climate Change Performance Standards for PBCs" report
Submittal of Task 4 draft report
Consultations and WB review & comment period
Submittal of Task 4 final report

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

>>>

Workshop #1 (DC)- Presentation of draft findings from tasks 3 and 4
Workshop #2 (Manila)- Presentation of draft findings from tasks 3 and 4

*
*

Task 5- Recommendations for Incorporating Results to PBCs
Compilation of main recommendations from consultations and workshops
Development of "Recommendations for Incorporating Results to PBCs" report
Submittal of Task 5 draft report
WB review & comment period
Submittal of Task 5 final report

>>>

>>>

Transport Note- Incorporating Climate Change to PBCs
Development of "Transportation Note"
Submittal of draft Transport Note
WB review & comment period
Submittal of final Transport Note

>>>

>>>

Workshop #3 (DC)- Presentation of final results

*
Desktop review & development of task
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Virtual meeting, presentation, workshop

*

Face-to-face meeting, presentation, workshop

WB review and comment
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Appendix A– Literature for Task 2
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