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ABSTRACT

This paper outlines how principles and
proven techniques can be applied to gain
comprehensive improvement of the design and
construction process on all sized projects. Focusing
on commescial design and construction, it develops
how both team performance can be maximized and
how the specific activities and processes can be
improved to gain lowest cost, highest quality results.

INTRODUCTION

Today's design and construction process
contzins many built in conditions hindering the
effective and expedient fulfilling of the owners' and
professionals' needs and desires. Addressing these
hindrances and obstacles with a comprehensive
approach can create the maximum improvement with
the least cost and effort applied. To apply value
principles comprehensively on a project requires
focus on both the project participants and the actual
activities of design and construction.

When a team of desigh and construction
professionals, including myself, evaluated the full
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extent of the problems and performance barriers on
projects, we concluded that most problems were
traced back to five underlying causes. These causes
can be summarized as relating to: team members on
the project. the owner's responsibilities, controls on
the project, communications on the project and
performance accountability. Many techniques exist
which address one or more of these causes.
Examples include Construction Management,
Constructability, Partnering and Value Engineering.
Applying these technigues and principles has created
measurable improvements to many projects in cost
reduction and quality enhancement. By taking
proven techniques and re-structuring them based on
some guiding principles, comprehensive value
improvement becomes possible on all sized projects.

GUIDING PRINCIPLES

Creating added value requires changing
behaviors,  innovating outside the normal
circumstances and solving problems in new ways.
Principles that have major impact on value
improvement ¢an be summarized into three groups.
The first group is performance principles that add or
improve value; the second group is human behavior



SAVE INTERNATIONAL CONFERENCE PROCEEDINGS 1998

habits and principles of change that improve or
inhibit changes in performance; and the third group
is specific quality improvement principles that can be
applied to design and construction.

PERFORMANCE PRINCIPLES

The first performance principle may seem
basic, but is verv important in changing behavior in
the mud and boots construction industry. Though
simple, this principle is that consistent repetition of
activitiecs and behaviors increases efficiency and
therefore the opportunity for improved results. This
simple principle of learning is highly used in
training and development of workers in design and
construction. Too often, this principle is not applied
to complex or subjective activities, where it can be
very powerful in creating improved performance and
value.

The second fact is that operating within a
consistent structure of communications and decision
making can free attention and thinking for creative
or innovative efforts. This is especially true in an
environment which supports innovation and risk
taking. When we are too busy deciding on how and
when to communicate or how do we facilitate
decision making, our attention is used on efforts
which will not add value.

Another basic principle is that applying
added knowledge and higher skills gained through
experience {(expertise) can enhance the results and
potential for improving a process. This common
sense and dramatic principle will be key in
comprehensively creating measurable improvements
to design and construction projects.

Another very important performance
principle that has been rescarched by the
Construction Industry Institute is: Incentives for
improvement combined with accountability for
behavior motivates higher performance. Humans do
respond to expectations, especially when there is an
incentive for them to do so. To add to this is the
corollary that constructive feedback combined with
accountability for behavior will  enhance
performance.

HUMAN BEHAVIOR PRINCIPLES
Four key principles or psychological facts

about humans highly affects the outcomes in
construction.  The first and foremost is that
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resistance to change is an innate human
characteristic based on the fear of the unknown and
is proportional to one's expectations of the future.
Humanity has been conditioned to react this way over
many eons. Changing this behavior is very difficull,
but can be done through addressing the "unknown"
factor and “expectations of the future".

Another side of the psvchology of change is
that humans will embrace change when they feei
they can trust the process or when the outcome is
expected to be better than the current status. Thas is
especially true when humans are in a state of pain or
stress, whether physical or psychological.

Another fundamental behavior which highly
affects the design and construction industry is that
trust is built in an environment where one perceives
to have control of the future or based on the belief
that the behaviors of others can be predicted. In
construction, trust is usually only created through
companies working together over a period of time
with positive project outcomes. Observations also
demonstrate that multiple positive experiences
together will build trust. but one negative experience
will erase the positive effects.

Human behavior professionals have studied
and concluded that anticipated rewards in an
environment of trust will encourage risk taking and
creativity. Without trust, risk taking and creativity
are minimized in a group or individual's behavior.
Underlying this principle is the postulate that
significant value improvement is accomplished when
individuals and groups are able to be creative and
take risks.

QUALITY PRINCIPLES

Studies by the Construction Industry
Institute and others have shown that a majority of the
opportunity to improve the quality and results on a
project happen during the first 20% of the process.
Most of the experts and value-added services being
marketed today profess that "getting me involved
carly in the project wiil have the most positive
effect". The reality is that many of these techniques
do not get applied early, but only after something has
gone wrong or as a verification of the efforts and
results of others.

In "Implementing TQM in Engincering
and Construction”, W. Edward Deming wrote that
85% of the problems in the delivery of goods and
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services is caused by the system. From this,
fundamental improvement is possible only when the
"process” is changed and improved.

Three other observations which., for
purposes here will be called principles are:

* shared goals and expectations defined early
in the project enhances the opportunity for
innovation and improved results

* consistency of project participants and
deliverables  reduces  expectations of
problems and the need for contingencies

* a certain portion value improvement can
only be accomplished during aciual
construction based on the circumstances of
the project itself.

VALUE IMPROVEMENT BLUEPRINT

To make comprchensive changes or
improvements to design and construction requires
looking at the process as a whole.  As mentioned,
many techniques or value-added improvements have
been developed and applied to projects, especially on
projects over $20 Million in construction costs. To
address the entire range of projects. though, requires
a different approach.

For simplicity, the word "Blueprint” wiil be
used here to label a comprehensive improvement
system (figure 1). By making it a system, we can
begin to address some of the human behavior barriers
related to change. Improving all aspects of the
process in ar integrated easy to apply system, rather
than a piecemeal technique by technique approach,
enhances the potential for a dynamic leap in value
improvement.

PROGRAMMING & PRE-DESIGN

In commercial design and construction, the
first important focus is improving pre-design and
programming. Because of the pressures on fees and
perceived value, feasibility and programming has
been reduced in scope and thoroughness to a point of
being ineffective. Much of what programming is
intended to resolve happens during design.
Changing the behaviors and expertise at this critical
phase in the process will have major impact on value
and performance. The first piece in creating a value
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improved "Blueprint" is to incorporate a thorough
standardized programming phase to design. As
mentioned, a major opportunity for value
improvement opportunity lies here. not later. '

By applying the principle that added
knowledge and expertise will create more effective
execution of activities, the Blueprint can be enhanced
at this critical pre-design phase. Adding experts in
construction, value ergineering costing and:team
building to the project.gati-Have. .vE:ry positive effects
on the efforts of the designers and owner. By
varying the addition of these key outside experts,
value improvement techniques can be intreased on
every project, regardiess of size. -

i
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Building a consistent feature of quality
umprovement systems (TQM, etc.) into the Blueprint
will also bring significant positive results. This
quality improvement feature is getting end user input
before and during design. This part of programming
has been virally eliminated on small projects, but
with the right definition of involvement on the front

end, end user input can be utilized on all projects.
TEAMING

The success of partnering to-date has been
inhibited by the fact that the design has already been
done on many projects before the principles of team
building are applied. Partnering can be transformed
into true teaming by applying team building
principles at the beginning of the project. Since
there is a designer, value engineer and construction
consultant on the project, all key aspects of the
project team are represented and trust building can
begin early. With the repetitive use of the same
professionals on multiple projects, teaming and trust
are further enhanced. This increases the opportunity
for creativity and risk taking among familiar
professionals, a key ingredient for value
improvement.

Additionally, the issue of delivery method
does not become a barrier to team building, since it
only defines who and when others will be added 1o
the team, not how missing components of the process
will be added. The construction expert can look after
the contractor's perspective and ensure that
construction issues are resolved early, saving time
and effort later on in the process.

By adding partnering to the front end of the
project, another key principle discussed can be
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applied. With the definition and commitment of
common goals and expectations, accountability is
now possible regarding the entire design and
construction team, including the owner. Architect's
"promises" are substantisted and confirmed by
experts.  In today's atmosphere, this will reduce
much stress and provide added trust on the project.

This  potential  accountability  and
performance enhancement can be realized by adding
a report card mechanism to both design and
construction. By getting feedback during design,
problems during construction can be anticipated and
resolved earlier.

Creating design incentives based on
Benchmarking is another value-adding process that
can be integrated into the Blueprint to enhance
performance. With a team of all necessary project
components formed during programming,
benchmarking of costs and schedule can be
developed by "experts”. Value improvements can
now be measured from objective agreed wupon
benchmarks.  This dynamic change in design
incentives more directly utilizes the performance
principle of motivating higher performance through
incentives combined with accountability,

CONSTRUCTABILITY

Outlined in “"Preview of Constructability
Implementation” published by the Construction
Industry Institute are studies that show measurable
value impact by bringing construction knowledge
and expertise to the design phases of a project. The
positive results of these studies has helped increase
in Construction Management as a service. In today's
market, these services have created another
competitive role of control and influence on the
owner. The effective use of construction knowledge
has been lessened by this competitive fight for
control. In addition, with CM at nsk the
construction manager has a monetary interest in the
results of issues and problems on the project.

In the Blueprint, the principles of
"contructability” are better applied when this
construction expert becomes a construction
consultant. Control and authority needs to reside
with the responsible party. In commercial design
and construction this is the architect during design
and the contractor during construction. The highest
and best use of construction expertise during design
is in providing objective input and advise on issues
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related to construction methods. schedule, materials,
scope, quality and project delivery method.

During design, this streamlined role can
assume the responsibility for scheduling. Since
many of the problems during construction relate to
procurcment and logistics, managing the master
schedule during design will better identify those
potential issues and problems early. so they can be
resolved early. This "independent” consultant can
also help with scope issues. An objective view can
hetp eliminate the architect's and owner's confusion
and conflicts related to scope changes. Further, by
better identifving scope changes, the true impact of
value improvement activities during design can be
measured.

As a consaltant, this role can include
delivery oversight throughout the project. With no
monetary interest in the outcome on the project, he
can truly bring an objective viewpoint on issues. As
delivery oversight, he can become a strategic focus
for the team to kegp their eve on the goals and
expected outcomes of the project. During the
construction phase, this oversight role can be
effectively used to assure that safety issues are
addressed: that quality assurance is applied to the
project, not just quality control. that scope issues are
evaluated and resolved equitably; that innovation is
brought to the project in a positive atmosphere of
cooperation: that schedule issues are evaluated and
resolved reasonably; and that an objective view is
brought to issue resolution without the adversarial
process that many times ensues.

Another value added role that this D.O.C.C.
(delivery oversight & construction consultant} can
bring to the team is to facilitate enhanced
communications and document tracking. One of the
greatest potential impacts to both costs and schedule
is improving communications on the project. By
maintaining the integrity of communications and
documentation, while not being responsible for them,
the DOCC becomes the "accountability" motivator
for the team so that many problems can be better
communicated and resolved earlier.

A final benefit to the owner and project with
a DOCC is that delivery method resolution becomes
Just another decision the team will make. This
decision can be evaluated based on objective criteria
related to cost, resources, needs, quality and risk.
Other factors like self interest and project
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circumstances which influence delivery method
decisions today can be reduced to evervone's benefit.

VALUE ANALYSIS

Value specialists have been saying for a
long time that getting them involved earlier in the
project would further benefit the outcome. Todav's
value engineering process is mostly re-active to
design deficiencies or problems. Additionally, value
engineering is most often not used on smaller
projects, especially with private owners. By tailoring
the extent of involvement of a valve specialist by size
of the project, the Blueprint can be further improved
by proactively incorporating this expert into every
project, beginning in programming as part of the
team.

Beyond having a value focused expert
included carly in design, another improvement to
design can be added. This expert can participate in
systems definition. Leading edge ideas and
innovations can be applied proactively during design
rather than re-actively during construction
documents as is typical of value engineering studies.
The design engineers are more free to provide
creativity within parameters. rather than "recreating
the wheel” as can happen.

As mentioned above, with realistic
benchmarks and a value specialist, design incentives
can become objectively evaluated. Since a majority
of the potential opportunity comes during the first
20% of the project, value improvement impact is
leveraged. Similar to the DOCC, this expert can
bring positive results to the entire team while being
less seen as having a vested interest in the outcome.

COSTING

The design and construction industry has a
reputation for a lack of trust and honesty. In order
to create objective cost benchmarks on projects, it s
also beneficial to add a costing expert to the
Blueprint. On many projects, the architect’s and
contractor's views on costs differ or are non-existent,
especially during pre-design and schematics. This
“third party" can reduce conflicts, especially by
taking a similar consensus approach with the team
that is being created through partnering activities.

For simplicity in contracting and single
sourcing trends, it is advantageous for the
partnering, DOCC and value analysis functions in
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the Blueprint to be contracted by the team. Since the
costing function is a measuring and reporting
oriented process. contracting this piece of the
Blueprint directly with the owner affords an
opportunity to create an "Owners Advocate".
Consolidating this responsibility will make the owner
feel that the outcome is more predictable and
controllable, one of the principles outlined in
building trust. This enhanced trust will also help the
project team to embrace change and new ideas that
can mnprove quality or performance.

The knowledge that a costing expert brings
to the team not only helps to realistically benchmark
costs. but can be used to objectively evaluate scope
changes. Further, this broader perspective on cost
issues and influences enhances the ability of the team
to minimize adverse factors that could have a
significant impact on the outcome of the project.

Another value and cost improvement
technique is lifecycle cost review for the facility.
This technique is not applied on many smaller
projects, especially on commercial facilities. The
best resource for utilizing this technique is through a
value engineer or costing consultant. Since these
experts are now part of smaller projects, this
technique can be applied. As discussed, tailoring the
parameters of this review to the size and complexity
of the project provides a cost effective way of
improving even small projects.

An inherent barmier to bringing costing,
partnering and value analysis experts to smaller
projects is the extent that these activities do not vary
proportionally with the size of the project. As
already outlined, eliminating this barricr can be done
by structurally building a Blueprint with varying
levels of involvement of these experts with the other
project team members. On larger projects, the expert
executes the role himself. On small projects, the role
will reduce into one of oversight and review of the
process that is assigned to one of the project
members (designer, contractor, etc.). The key is fo
apply the level of expertise where needed and when
needed. As will be discussed later, the Internet 1s an
innovation which will also help dissolve this barrier.

CONSTRUCTION QUALITY IMPROVEMENT

In the time of the Masterbuilder. the
architect was heavily involved in construction and
oversight was hands-on. Today this is not the case.
The construction administration from the designer
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has deteriorated over the decades. at least in part due
to fee pressures and liability issues. Extending an
oversight role into comstruction separate from the
contracter has many advantages. Being involved
with project goals and owner expectations from
inception, the DOCC's perspective can enhance
problem solving and communications throughout
construction.

Quality control is a key responsibility of the
contractor during construction. The extent and
effectiveness of it being applied is very diverse.
Quality assurance is not differentiated for most
projects.  The DOCC provides the ability to
incorporate quality assurance into the Blueprint for
construction. Quality assurance will ensure the more
consistent execution of quality control on each
project.

The DOCC can  also  simplify
communications, accelerate problem solving and
bring a focus for innovation to the construction phase
of the project. Continuity from programming by a
skilled expert can better address some of these
reasons why projects under perform.

Incentives during construction have been
used on projects with varying degrees of success.
Rarely do the incentives on projects filter down to the
sub-contractors. 'With construction oversight and
benchmarked costs, more objectivity is available to
allow for effective incentives, even including the
subcontractors.  Additionally, this oversight and
objectivity reduces the owner's fear and increases his
expectations of positive results. These kevs to
increased risk taking and creativity can further create
an environment of innovation. With the Blueprint,
consistently applied incentives can become
standardized, thereby further increasing trust and
creativity.

With an enhanced environment of trust and
accountability, another cost savings device can be
standardized into the  Blueprint, shared
contingencies. Today, every contract has
contingencies build into it, whether the project
participants will admit it or not. The level of
contingencies built into a contract affects the
behavior and orientation of the project team member,
especially in problem solving and innovation.
Indirect use of these subjective contingencies varies
from project 1o project, creating uncven profits or
losses for participants. The result is reduced risk
taking and creativity.
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Sharing nisk and reward through direct
pooling of contingencies from both the team
members and the owner can motivale team
oricntation and freedom to innovatc. This pool can
be used effectively by whomever is directly affected
by problems on the project. Blame finding is
reduced and the team is encouraged to focus on the
best solution, not how to minimize risk or loss.

With the other positive enhancements to
trust and honesty built into the Biueprint already, the
opportunity to create a multiplication of positive
effects becomes possible. By integrating all of the
outlined wvalue improvement techniques and
principles into an overall Blueprint that is
consistentlv  applied. each separate technique's
potential is maximized and the value impact of the
whole becomes greater than the sum of the parts .

LEVERAGING TECHNOLOGY

The Internet may well be seen as the
greatest innovation in communications in the 20th
century. By drastically reducing the cost of
communications over distances, the internet creates
the opportunity to share information from
non-compatible computer systems, enhance project
site communications from afar and apply expertise to
small projects where travel costs prohibit job site
VISIES.

For use on large projects, it is cost effective
for a designer or contractor to leverage technology in
a customized way. For smaller projects and smaller
designers and contractors, a standard operating
package can be a cost effective solution. Similar to
compuier programs, a "standard" package can be
created which is less expensive and easier to
implement. Similar to how ‘“standardized" AIA
contract forms have eased the contract process on
small projects, this standard packaging of the process
can do the same for communications and
accountability.

A few vendors have already developed
internet based communications programs for the
construction industry, but have not addressed the
integration of scheduling, costing, design and other
critical arecas. Therefore there is no seamless system.
The Blueprint provides a way for accelerating the
comprehensive application of technology into a
seamless system. In this way, the cost is reduced for
each participant, the ease of acceptance increases and






