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A Culture of Caring

Safety is of utmost importance to Jacobs, we promote an incident and injury
free environment

We place people and their families as our greatest Asset and Value

We hold Individuals responsible not only for their Safety, but for their fellow
workers safety as well. It is everyone’s responsibility.

Not Choosing the Safe Path Compromises our Personal Values

We Embrace a Beyond Zero Mentality for all Clients, Employees, and
Subcontractors




Dan G. Adams

Manager of Projects, Jacobs, Cary, NC

0 29 years in the engineering and construction indust ry

o Professionally have functioned as:
0 Process engineer
o Project Manager

o Project Types:

0 Petroleum Refining
Chemical
Pharmaceutical
Biotechnology
R&D
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-ery — ClI Definition

Cll Research Team 191 defined ‘lean
construction’ as: “the continuous process
of eliminating waste, meeting or
exceeding all customer requirements,
focusing on the entire value stream, and
pursuing perfection in the execution of a
constructed project.”

The team published Research Summary
191-1.
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Lean concepts were initially developed by Toyota as they installed
and then refined their Lean Production System The goal in building
a lean process is to maximize the customer’s satisfaction while
minimizing the effort, time and cost to do so for all parties in the
production process.

So “lean” is all about recognizing what value is to the customer,
and then driving out all waste in delivering that value.

“In a lean production system, average people can produce brilliant

results consistently, while competitors obtain mediocre results from
brilliant managers using broken processes”, the same can be said

for the Project Management World

This is a synopsis of the principles described in the book, Lean Thinking, by James P. Womack and Daniel T. Jones
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It is a way of thinking about your processes and
how your products are delivered to your
customers.

There are five lean construction principles;
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Customer Focus

Culture and People

Workplace Organization and Standardization
Elimination of Waste

Continuous Improvement and Built-in Quality
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"he first two principles are more easily adopted In
the construction industry than the last three.

There are significant differences between
manufacturing and construction.

Some reasons for difficulty in adopting the last
three are,

- the one-off nature of construction,

- widely varying state of resources and completion
percentages,

- people move through the product not product moving
through the people.
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Examples for 1 of 5 Principles - Waste

Overproduction- producing ahead of what’s
actually needed by the next step in the process or
by the customer

Waiting- Standing idle waiting on a previous step
to be accomplished

Transportation- having to move anything from one
place to another

Over processing- providing more than what the
customer has asked for



Examples for 1 of 5 Principles - Waste

Inventory- Having more than the necessary
material on hand to perform a particular activity

Unnecessary Motion- Workers having to look for
material, parts, documents etc.

Rework- Having to do work over due to errors,
loss, changing requirements

Safety- Accidents



Lean Execution — EPC General Approaches

Management understanding & commitment
Pre-construction process (Pull vs. Push)

Culture of integration and collaboration for the
entire team — craft workers through management,
owner, suppliers, and us

“The craft as customer”

Early engagement of subcontractors at 50-60%
design

Low end finishes with high end equipment



Lean Execution — EPC General Approaches

Design/build & offsite fabrication

Employee empowerment — decision making at the
most efficient level

“Design Facilitation” concept

Just-in-time delivery

Concurrent construction

Risk sharing and incentive based contracting
Elimination of paper

Lean vs. cheap



Lean Execution - Case Study

Project Definition:
Facility in the Shenandoah Valley
Addition to existing facility
Jacobs Services: EPCM

Jacobs Contract: Cost reimbursable with
fixed/incentive fee structure

Labor Posture: Merit shop (majority open
shop)

Basis of Subcontracts: Award on unit/labor
rates, convert to fixed price at 100% design



Lean Execution - Case Study

Organization: “One Integrated Team”

{ Project Manager }

Constr
Man

ction
ger

Project Bngineer

Project Fontrols
Lgad

Field Supervisors

Field Engineers

Project Controls
Engineer

Benefits

* No shadow positions
 Single team structure

e Shared mission
« Common objectives
 Clear responsibility

Procuement { Process Manager }

4 N\
Buyers/Expeditors :] Owner
\ J [:] Jacobs

e Reduction in soft costs

* Encourages collaboration

e Challenges “norms”

*Trust, equality, mutual
respect



Lean Execution - Case Study

Initiatives Applied:

Full service pre-construction phase - including subcontractors

- Subcontractors bid work based on a defined scope of work and
associated quantities — they are all bidding the same scope.

- Selected subcontractors were invited to “join the team” and
participate in the pre-construction efforts on a reimbursable basis.

- As the project design proceeded, the subcontractors became much
more familiar with the project. Unknown areas were eliminated to
reduce the amount of contingency that would be needed to estimate
the cost of the work. Some design scope shifted to subcontractors.

- At some point in this phase of the work the design is sufficiently
complete to allow the subcontractor to update his original bid and
provide a firm price for the work.



Lean Execution - Case Study

Incentive tied to owner product delivery vs. mechanical completion.

- The focus is on the entire project, not just a contractor’s specific scope of
work.

- Produces a common team mission and stretch goals

Maximized module, pre-assembly, superskid and design/build
opportunities/integration

- Reduces the number of craft on the site, including the need for skilled
crafts in areas where they are a shortage.

- Allows high tech work to be completed in a high productivity environment

- The site design must incorporate the pre-assembled skid concept into the
required areas.

Full service, high quality, temporary construction facilities and services

- This makes the site a preferred place to work if there are other sites
competing for labor.

Risks shared, not assigned. Move forward without the “blame game”
Strong management commitment



Lean Execution - Case Study

Results:

Safety:
1 First Aid
O Recordables
O Lost Times

Schedule: Fastest ever at this scale for this owner.
Under ran the stretch goal plan by 16% (11 weeks).

Cost: 11.2% under run
Quality: First batch went all the way
Customer Satisfaction: Three new projects



LEAN Execution Summary

There is no hard and fast definition for LEAN project
execution.

There is not a checklist of mandatory items that need to be
done to qualify as a LEAN project.

LEAN is a concept and a way of doing business on a project
that promotes a team approach.



