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Topics

 Request for Proposal (RFP) Process and the need for
Probabilistic Methods (Risk Analysis)

— What is the RPF process?
— Issues
— Why Apply Probabilistic Methods?
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 Example Case Studies and Results
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The Request for Proposal Process

A RFP process is “an invitation for suppliers, often through a
bidding process, to submit a proposal on a specific commodity or
service. A bidding process is one of the best methods for
leveraging a company's negotiating ability and purchasing power
with suppliers. The Request process brings structure to the
procurement decision and allows the risks and benefits to be
identified clearly upfront” (Wikipedia)

« Agencies and companies using the RPF process (especially large
capital projects) are increasingly encountering situations where:

— Bids received are drastically different from internal estimates
— Durations of projects exceed proposed timeframes
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Typical Request for Proposal Process

 Many agencies and companies apply the RFP process for large
capital projects
« Examples of information provided to potential bidders include:
— Drawing/specifications
— Timeframes
— Quantity of materials or repairs needed
— Example Phasing Plans

— Terms, Conditions and Restrictions

» Bidders respond (to these complex and detailed information) within a
specified timeframe with a proposal that includes a cost estimate and
a proposed schedule
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Evaluation and Selection Phase

« After proposal(s) are received, the agency or company

evaluates the different proposals

* Typically, proposals are selected by comparing:
— Bidder cost (lump sum) to an internal cost estimate
— Bidder schedule to an internal schedule
— Specific expertise provided by a bidder

« Cost and schedule evaluation are confined to a
point estimate (for a particular project element)

— Quantity of materials _;J
— Labor hours
— Duration of activities, etc....
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Issues and Challenges

« Agency/Company and bidders apply different assumptions
concerning different elements of the RFP (with the exception
specified deadlines)

— Cost estimates can include thousands of line items
— Schedule estimates can contain hundred of activities

— All these elements are uncertain but the cost/schedule
estimates are compared to point estimates

* Typically, the result is:

— Bidders’ estimates fall outside of the “acceptable” internal
estimate

— Projects take longer than anticipated inducing payment of
liguidated damages and additional expenditures
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Additional Issues to Address

» Both parties need to also consider:
— Long timeframe

— Multiple sub-contractors and specialty skills
may be required

— Contractor competition, availability and bonding
— Specialty equipment

— Fabrication and procurement of materials
— User approvals

— Staging areas

— Permitting and restrictions

— Liquidated damages

— Etc...
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A Solution

Y
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« Use probabilistic methods and tools (e.g., @RISK,
PrecisionTree) to navigate the RFP process

— Provides useful information to the internal team

— Helps with understanding uncertainties (and relationships) in the
various cost and schedule elements

— Helps quantify the potential ranges

 ARCADIS helps our clients through the use a of probabilistic
framework to evaluate internal cost and schedule estimates to
determine a reasonable range of estimates and expected
project durations before a project is put out for bid
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Some Benefits of Applying Probabilistic Methods

 More Is better !
— Better information
— Better understanding of risks and uncertainties
— Better informed stakeholders
— A range is better than a point estimate

e Cost and Schedule Mitigation Opportunities

— ldentification of key drivers and opportunities to mitigate or
risk manage/self-insure
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Our Risk Analysis Approach...

» [nitlal cost and schedule review with stakeholders

» Conduct an overview presentation of probabilistic tools and
TS UEWSS

» Conduct workshops with subject matter experts

» “Rebuild/expand” internal cost and schedule estimates and
Incorporate identified risks and uncertainties

Generate and present results
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Example Risk Analysis
Projects and Results
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Example RFP Projects

Tunnel projects

e Subway station rehabilitation

Decommissioning and Demolition projects

Power plant construction

Transmission line construction

{2 ARCADIS 12




Risk Analysis

« ARCADIS incorporates risk and uncertainty into both cost and
schedule estimates to generate reasonable ranges around
Internal cost and schedule estimates

— Evaluates risk from a bidder’s point of view

— Risk Events: typically an event with a small probability but
a large impact on the project if it were to occur

— Uncertainties: ranges around point estimates used In
estimation
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Cost and Schedule Modeling

e Create one integrated cost and schedule model using the
@RISK add-on in Excel

— Example distributions used are typically pert (BPJ) and
discrete

— Captures various relationships in the modeling exercise

» Create correlations between project elements and between cost
and schedule

 Incorporate different work schedules into model using look-up
tables

 Incorporate ‘switches’ that allow evaluation of sensitivity to a risk
or uncertainty that impacts multiple project elements
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ltemized Risk List and Relationships
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Scheduling
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Correlations and Look-ups

Correlates GC Green Cells

GC!L11 GC!L12 GC!L13

GC_Greens (27x27) MO / Dist. MO / Dist. MO / Dist.

GC!L11

MO / Dist. +00

GC!L12
MO / Dist.

GC!L13
MO / Dist.

GC!L14
MO / Dist.

GC!L15

MO / Dist. 3/1/2011]

3/2/2011
3/3/2011
3/4/2011
3/5/2011
3/6/2011
3/7/2011
3/8/2011
3/9/2011
3/10/2011
3/11/2011
3/12/2011
3/13/2011

3/1/2011
3/2/2011
3/3/2011
3/4/2011
3/5/2011
3/6/2011
3/7/2011
3/8/2011
3/9/2011
3/10/2011
3/11/2011
3/12/2011
3/13/2011

3/1/201
3/2/201
3/3/201
3/4/201
3/5/201
3/6/201
3/7/201
3/8/201
3/9/201
3/10/201
3/11/201
3/12/201
3/13/201
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Switch Items

Need for Additional Equipment

Material Cost Fluctuations for Metal, Concrete, and Track Material (excluding structural steel
and signal & electric equipment

8 Material Cost Fluctuations for other Materials (excluding metal, concrete, track material, structural steel) 10n / Off

0101112 Neranceexvas | | | iowon

13 AFI 10n / Off

14 otal Cost of Signal Work 10n / Off
16,17,18 |GC - Wages 10n / Off

MAT'L & EQUIP COST

DRAINAGE

DESCRIPTION ML wcC

DRAINAGE
REMOVE EXISTING DRAINAGE PIPE
DUMPSTER

CLEAN EXISTING STEEL PIPE (29 LOC AVE
50LF/LOC)

F & | 4" DRAIN SHELL (JOSAM 21500-2)

4" FIBERGLASS Red Thread Il PIPE

6" FIBERGLASS Red Thread Il PIPE

8" FIBERGLASS Red Thread Il PIPE

CLEAN OUT AND PLUG

Y CONNECTOR

4" ELBOW

8'X6" REDUCER

6"X4" REDUCER

HANGER & SUPPORT
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Bid Cost Results

Distribution for Total Cost

X <=216,900,000 X <=232,120,000
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Values in Millions of Dollars
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Bid Cost Results

Distribution for Total Cost

X <=216,900,000 X <=232,120,000
95%

5%

Mean = 224,200,000

>
h—
2
©
2
)
[
o

227.50

Values in Millions of Dollars
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Schedule Results

Distribution for Project Duration
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Total Project Cost

Distribution for Total Project Cost

X <=322,830,000

X <=306,420,000
95%

5%

MWesn = 314,330,000

=
=
=
i}
2
[}
—
o

315

Values in Millions of Dollars
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Benefits of a Probabillistic (Risk Analysis)

Approach

o Agencies/companies can use a chosen “cut-off” point for
evaluating various bid cost estimates

« Evaluating schedule even though the bidder is confined to a
specified deadline

— Incorporates schedule uncertainties into cost estimates which
bidders presumably incorporate

— Allow for evaluation of potential total cost to assist in internal
budgeting for the project

« Stakeholders have more information and understanding of
project uncertainties

» Gets all stakeholders on same page regarding the project and
assists in identifying mitigations for project risk
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Contact Information

Leigh Hostetter Poh Boon Ung

Senior Economist Principal Economist
212.682.9271 267.685.1800 x864
leigh.hostetter@arcadis-us.com poh-boon.ung@arcadis-us.com
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