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Waste Cost Country
Quality costs (non-conformance) 12% of total project costs USA
External quality cost (during facility use) 4% of total project costs Sweden
Lack of constructibility 6-10% of total project cost  USA
Poor materials management 10-12% of labor costs USA
Excess consumption of materials on site 10% on average Sweden
Lack of safety 6% of total project costs USA
Working time used for non-value adding Appr. 2/3 of total time USA

activities on USA site

Note. A systemic view of waste in the american and sweden construction industry through the nineties.
Adapted from "Lean Construction” by Alarcon. (1997), Taylor & Francis, p. 6.
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MODELLING COLLABORATION INTEGRATION

_ Asteps B steps C steps D steps
PRE-BIM 1 ({})— N 2 Y 3 e

fixed starting point . o evolving target

2l Clogleo 23905 b2gleiSs gubas J>150 :(1.2) Sl

Note. Adapted from “Building information modeling framework: A research and delivery foundation for
industry stakeholders” by Succar, B. (2009), Automation in Construction, 18 (3), p. 368.
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Adopted from “Management information systems: managing the digital firm 9" ed” by Laudon, K. C., &
Laudon, J. P. (2006), Pearson/Prentice Hall.
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Acceleration

1995-2000 less 19952000 less

Annual growth rate (percent)

1977-1993 19871995 19952000 1977-1995 1987-1995
Value-Added—Aggregate Measurss
Private industries (BEA) 0.92 1.03 1.92 1.00 0.89
Private industnes (sector aggregate) 0.97 098 229 1.32 131

Gross Qutput—Aggregate Measures
Private industries NA 124 223 NA 0.99

Gross Output—DBroad Sectors

Agriculture, forestry, and fishing 1.38 0.58 —0.28 —1.66 —0.86
Mining 2.28 314 216 —0.12 —0.9%
Construction -1.23 —0.87 —1.65 —0.42 —0.78
Durable goods manufacturing il4 397 6.20 307 224
Nondurable goods manmfacturing 1.64 148 272 1.07 1.24
Transportation and public utilities NA 227 223 NA —0.03
Wholesale trade 114 33 3.99 1.83 0.75
Retail trade 0.42 097 314 27 217
Finance, msurance, and real estate NA 233 3140 NA 1.07
Services NA 040 1.05 NA 0.66

Adapted from "Information technology and the US productivity revival: what do the industry data say?,"
by Stiroh, K. J., 2002, The American Economic Review, 92, p. 1564.
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Hultimedia

Islands of Automation in Construction

After the ice period 10.000 years ago the
land is still slwly rising and exposing new
terrain never betore stepped on by man.
The challenge is to build bridges between

the islands while new islands are constantly e
appearing.
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Adapted from “Islands of automation in construction,” by Hannus, M., Penttild, H., & Silén, P, 1996,
Construction on the information highway, Copyright 1998 by Matti Hannus.
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a Building Information Model, is a data-rich, object-oriented,
intelligent and parametric digital representation of the facility,
from which views and data appropriate to various users’ needs
can be extracted and analyzed to generate information that can be

used to make decisions and improve the process of delivering the
facility (A.G.C., 2006, p. 3).

A Building Information Model (BIM) is a digital representation of
physical and functional characteristics of a facility. As such it
serves as a shared knowledge resource for information about a
facility forming a reliable basis for decisions during its life-cycle
from inception onward (Suermann & Issa, 2007, p. 149).

Building information model is a virtual representation of a
building, potentially containing all the information required to
construct the building, using computers and software. The term
generally refers both to the model(s) representing the physical
characteristics of the project and to all the information contained
in and attached to components of these models... A BIM may
include any of or all the 2D, 3D, 4D (time element—scheduling),
5D (cost information), or nD (energy, sustainability, facilities
management, etc., information) representations of a project
(Kymmell, 2008, p. 250).

A BIM model... is a grammatically incorrect term that has
become somewhat commonplace to refer specifically to the digital
model created by the software in a BIM-based process. BIM is
information about the entire building and a complete set of design
documents stored in an integrated database. All the information is
parametric and thereby interconnected. Any changes to an object
within the model are instantly reflected throughout the rest of the
project in all views. A BIM model contains the building’s actual
constructions and assemblies rather than a two-dimensional
representation of the building that is commonly found in CAD-
based drawings (Krygiel & Nies, 2008, p. 26).

Building model consists of a digital database of a particular
building that contains information about its objects. This may
include its geometry (generally defined by parametric rules), its



performance, its planning, its construction and later its operation.
A Revit® model and a Digital Project® model of a building are
examples of building models (Eastman, Teicholz, Sacks, & Liston,
2011, p. 587)
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Building Information Modeling is the development and use of a
computer software model to simulate the construction and
operation of a facility (A.G.C., 2006, p. 3)

Building Information Modeling is the act of creating an electronic

model of a facility for the purpose of ... (Suermann & Issa, 2007,
p- 150).

Building information modeling is the act of creating and/or using
a BIM (Kymmell, 2008, p. 250).

Building information modeling “is the creation of coordinated,
consistent, computable information about a building project”
(Krygiel & Nies, 2008, p. 27).

To describe the result of the modeling activity, we use the term
“building information model,” (Eastman et al., 2011, p. 586).
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Conventional production L.ean production

Production costs Production costs

100 \ 100
8s
Cost of non value-adding activities
70

Cost of non value-adding activitie:

50 O
\ 40
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Costs of value-adding activitics Costs of value-adding activities

Time Time
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Adapted from “Lean construction”, by Alarcon, L. F., & International Group on Lean Construction,
1997, Copyright 1997 by A.A. Balkema.
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Adapted from “Lean construction”, by Alarcon, L. F., & International Group on Lean Construction,
1997, Copyright 1997 by A.A. Balkema.
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Macleamy Curve

1 ability to impact cost and functional capabilities
2 cost of design changes
3 traditional design process

4 IPD design process
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Adapted from "Integrated Project Delivery: A Guide", by The American Institute of Architects, 2007,
Copyright 2007 by AIA | AIA CC.
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Adopted from “Building information modeling framework: A research and delivery foundation for
industry stakeholders” by Succar, B, Automation in Construction, 18(3),
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Mass Production:
Personally Focused Work Practices

Lean Production:
Process Focused Work Practices

Independent

Interdependent, closely linked

Self-paced work and breaks

Process-paced work, time as a discipline

“leave me alone”

“I work as part of a team”

“| get my own parts and supplies”

In- and outcycle work are separated and
standardized

“We do whatever it takes to get the job done;
| know whom | can rely on at crunch time”

There's a defined process for pretty much
everything; follow the process

“| define my own methods”

Methods are standardized

Results are the focus, do whatever it takes

Process focus is the path to consistent results

“Improvement is someone else’s job; it's not
my responsibility”

Improvement is the job of everyone

“Maintenance takes care of the equipment
when it breaks; it’s not my responsibility”

Taking care of the equipment to minimize
unplanned downtime is routine

Managed by the pay or bonus system

Managed by performance to expectations

Adapted from “Creating a lean culture: tools to sustain lean conversions”, by Mann, D. W, 2005, p. 15.
Copyright 2005 by Productivity Press.
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Adapted from “Grounded theory in management research” by Locke, K. D., & Locke, K., (2001),

Copyright 2001 by Sage Publications.
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1 LEAN PRINCIPLE:

2 ENABLER:

SUBENABLER NUMBER:

Lists the subenabler number starting from lunder each enabler and text.

AND USE RANKINGS:

This is the average of all survey responses for the question: “Rank the use of the
given Enabler based on your professional experience”.

4 VALUE PROMOTED:
This line describes those aspects of a program value that can be expected to
improve when the subenabler is implemented.

5 WASTE PREVENTED:
Lists the categories of waste prevented by the subenabler. In many tables, where
the subenabler affects a broad range of program performance aspects, this is
listed as “all categories of waste.”

6 EXPLANATION:
A narrative description of the subenabler, explaining why the subenabler is
important to program success.

7 SUGGESTED IMPLEMENTATION:
Describes suggested implementation methods and steps, such as training,
standards, better communication.

8 LAGGING FACTORS:
Lists factors that resist and slow implementation of the subenabler or make it
more difficult.

9 SUGGESTED READING:

Adapted from “Lean for Systems Engineering With Lean Enablers for Systems Engineering.” by
Oppenheim, B. W, p.66, 2011. Copyright 2011 by John Wiley & Sons.
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LEAN PRINCIPLE 1: Value (Oppenheim, 2011, p. 79)

ENABLER:3. Frequently Involve the Customer.

SUBENABLER(S) AND USE RANKINGS:
1.Everyone involved in the program must have a customer-first spirit. (U=0.56)

VALUE PROMOTED: Employees aligned for value. Fewer frustrations among the
stakeholders.

WASTE PREVENTED: All categories of waste are affected. Frustrations and
crises are reduced.

EXPLANATION: Complex engineering programs offer tough challenges for
everyone involved. In a moment of frustration, it is not unusual to accept a defensive
attitude about oneself, one’s department or team, and to lose sight of the fact that the
program and the enterprise exist in order to satisfy customers. As Henry Ford
famously stated: “The enterprise is not paying the payroll; it only passes the moneys; it
is the customer who pays the payroll.” Thus, a customer-first spirit and alignment of
all employees and other stakeholders toward these goals are a critical part of
successful programs. Such programs tend to have the least amount of bickering and
crises, are streamlined for best delivery of value to customers, and reach consensus
easier.

EXPLANATION DISCUSSION:

The direct relationship between this enabler and the spirit of the strategy is clear since
the research philosophy is about bringing the voice of customer into the market. One
of our GT empirical observation was: building is complex system. In light of such
observation the idea of Lean model is to make most value and waste of the design
visual for everyone involved. On another Hand Lean ratio is a life cycle reminder for
all stakeholders that customer is first.

SUGGESTED IMPLEMENTATION: Ideally, at the beginning of the program, a
program leader should formulate a strong customer-first spirit for all stakeholders,
then disseminate it to all using the most effective means (video, memo, intranet talk,
etc.). It is important to send this strong message convincingly, without patronizing or
cheap sloganeering. The message should be periodically repeated and modified when
necessary. New hires must receive a short training about the message. Encourage the
team to ask questions for clarifications about customer requirements. If the team
works together to ensure customer value, they may come up with innovative solutions
not thought of by the program manager. Communication throughout the PD team is
critical to ensure clear understanding of the customer value.

SUGGESTED IMPLEMENTATION DISCUSSION:

In essence Lean model is a set of analysis for the building design. The driver behind
all these analysis is customer’s values. Such approach communicate a clear message
that customer is first.

LAGGING FACTORS:
e Hands-off attitude toward the customer.
* Lack of leadership.




* Narrow technical assignments without seeing the big picture.
* The culture of unresolved conflicts among program stakeholders.

LAGGING FACTORS DISCUSSION:

Such attitude will decrease as customer start to pull in light of Lean ratio. Basing Lean
model on analysis for sake of customer value and waste elimination make it a good
candidate to serve as a big picture of any building and this could compensate for any
lack of leadership with better collaboration in light of this picture and as discussed
raising the bar of Lean model gradually will eventually utilize BIM in the market.
Also, the existing of one big picture will contribute for decreasing the culture of
unresolved conflicts by making the common ground clearer.

LEAN PRINCIPLE 1: Value (Oppenheim, 2011, p. 84)

ENABLER:3. Frequently Involve the Customer.

SUBENABLER(S) AND USE RANKINGS:
4. Establish a plan that delineates the artifacts and interactions that provide the best
means for drawing out customer requirements. (U=0.39)

VALUE PROMOTED: Efficiency of the capture of program value.

WASTE PREVENTED: All categories of waste, including program failure.

EXPLANATION: As emphasized in several other enablers, every reasonable effort
should be devoted to capturing value proposition right, including all aspects of need,
operations, environment, scenarios, and culture into formal requirements. Usually,
passive acceptance of customer requirements is insufficient: Customers may lack the
expertise to formulate requirements correctly and completely. Prudent Systems
Engineers should know this and for the good of the program develop a special plan for
drawing customer requirements. The plan should define both quality artifacts and best
human and electronic interactions between program stakeholders, including the end
customer.

EXPLANATION DISCUSSION:

This subenabler relates directly to the heart of the strategy. The strategy view
buildings as complex systems which their end customers lack the expertise to
formulate their requirements correctly and completely. Hence, Lean model works as a
plan for drawing customer requirements. Beside Lean model, Lean price motivate
stakeholders toward better interaction for quality realizing of these requirements.

SUGGESTED IMPLEMENTATION:

* The Chief Engineer (or deputy) should develop a specific and robust plan
defining which artifacts to use and how, using what tools, when, and by
whom; and which interactions to set up: in person, meetings, telecoms, emails
—how often or when, who, how, where—for drawing out customer
requirements robustly and comprehensively.

* Training of the program stakeholders in the plan, inviting customer
representatives to training sessions, if practical.




* Ensure spoken and customer unspoken requirements are captured.
Assumptions and unclear understanding either by the customer or the
development engineers can create waste. Domain knowledge, customer
affinity, and understanding play a big role in this subenabler.

SUGGESTED IMPLEMENTATION DISCUSSION:

Lean model works a specific and robust plan for customer requirements. The
involvement of stakeholders and customer (at least through feedback) in the process
of model developing ensure clearing the implicit assumptions about requirements and
expose unspoken requirements of capture process.

LAGGING FACTORS:
* Passive, bureaucratic and uncritical acceptance of customer-provided
requirements as final.
* Excessive artifact bureaucracy.
* Automation of interactions among program employees at the expense of
human interactions.

LAGGING FACTORS DISCUSSION:

Because Lean model is based on specific analysis and through its continuous
development help minimizing the passive and uncritical acceptance of customer
requirements.
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LEAN PRINCIPLE 2: Map the Value Stream (Oppenheim, 2011, p. 105)

ENABLER:3. Plan for Front-Loading the Program.

SUBENABLER(S) AND USE RANKINGS:
3. Anticipate and plan to resolve as many downstream issues and risks as early as
possible to prevent downstream problems. (U=0.40)

VALUE PROMOTED: Prevention, early resolution and mitigation of downstream
issues and risks. Elimination of frustrations, delays, budget overruns, and even
program failures.

WASTE PREVENTED: All waste categories, including program failure.

EXPLANATION: A wisely chosen Chief Engineer of the program (or equivalent
role) should be experienced in the domain and in program management, “with scars
from previous programs,” who understands and anticipates major downstream issues
and risks. The Chief Engineer should work proactively to mitigate all anticipated
issues and risks to prevent any downstream problems.

EXPLANATION DISCUSSION:
In our context the role of chief engineer is close to role of the general contractor. The




strategy thought the concept of Lean ratio and specifically Lean price motivate the
general contractor to anticipate major downstream issue that will affect the building
ratio and eventually its profit margin. Hence, he will starting front planning to avoid
such issue and this happen fundamentally by learning from previous project.

SUGGESTED IMPLEMENTATION:

Wisely select a Chief Engineer (or equivalent role) with expertise in the
domain and enterprise.

Create a corporate strategy for product development knowledge management.
Build an excellent searchable database on intranet, with lessons learned in
previous programs.

Analyze applicable lessons learned before starting a new program.
Disseminate lessons learned throughout the program, not just at postmortem.

SUGGESTED IMPLEMENTATION DISCUSSION:

The core driver in previous suggestions is the ability to utilize previous knowledge for
future project. This happen through the process of capturing, analyzing and
disseminating it. When Lean ratio provides motivation for such application of
knowledge, BIM has major role in facilitating this process. As Lean Model drive the
market into more BIM utilization by raising the customer expectations this open the
doors for knowledge mining in the information model.

LAGGING FACTORS:

Inexperienced Chief Engineer (or equivalent role).

Management dissolved among several individuals, none of whom has the
Responsibility, Authority, and Accountability (RAA).

Poor transfer of lessons learned between programs.

LAGGING FACTORS DISCUSSION:

As Lean ratio credibility accumulate among end customer this eventually put pull
focus on experienced and qualified stakeholders. In the same time the continuous
increasing in customer expectations lead for inevitable utilization of BIM and this
facilitate knowledge management in the local market.

LEAN PRINCIPLE 2: Map the Value Stream (Oppenheim, 2011, p. 108)

ENABLER:4. Plan to Develop Only What Needs Developing.

SUBENABLER(S) AND USE RANKINGS:

1. Promote reuse and sharing of program assets: Utilize platforms, standards, busses,
and modules of knowledge, hardware, and software. (U=0.32)

5. Maximize opportunities for future upgrades (e.g., reserve some volume, mass,
electric power, computer power, and connector pins), even if the contract calls for
only one item. (U=0.40)

VALUE PROMOTED: Development effort and cost spread among several
programs, lower cost per program, faster schedule and faster response to customer
needs, smaller and fewer risks, higher competitiveness of enterprises.




WASTE PREVENTED: All categories of waste are reduced by wise modularization
and asset reuse.

EXPLANATION:

The present subenablers (2.4.1 and 2.4.5) describe the wisdom of modularity:
Companies that create a number of similar products/systems within a single
domain (e.g., satellites, cars) should benefit from modularity and reuse of
assets and lowering development costs. Engineering experience indicates that
very few systems, if any, are so revolutionary that no prior assets, modules, or
subsystems could be reused from earlier programs. The most typical reuse
examples are designing new car models on a common platform or creating
new satellite models on a common bus. Avionics boxes can be modularized,
predesigned, and even prebuilt and pretested for use in several
programs/models. Software can be created to be general enough for all the
current and future functions and interfaces, with more channels than needed at
the start. In fact, almost all subsystems in cars are modularized and reusable:
engines, gearboxes, electronic subsystems, software, door handles, batteries,
chassis, seats, radios, tires, etc. A car design program could not be competitive
if all subsystems were designed from scratch. Yet, often, this is the practice in
large governmental programs. Subsystems of similar satellites, busses, tanks,
batteries, solar panels, antennas, computers, software, and so on, can and
should be modularized.

Modularity applies to knowledge, hardware, and software:

Modules intended for reuse should be created in a reasonably general way to
serve not only the current program but also to anticipate future programs. In
certain cases, it may be wise to reserve some volume, mass, electric power,
computer power, and connector pins in a module, even if the contract calls for
only one item, in order to maximize opportunities for future upgrades at
minimum cost. There may be a small penalty in the volume, mass, and power
of a module that has more capability than needed on a current program, but
almost always the penalty will be more than compensated by the reduction in
engineering labor and cost in the future systems. In the present economics of
high technology, engineering labor is almost always the most expensive item
in any program. In addition, availability of modules is often an advantage in
marketing efforts for new programs.

EXPLANATION DISCUSSION:

Modularity is powerfully present in our research market at all level. If we
conceptualize a building in term of three concepts: Form (atheistic), Structure (Load
and safety), and Functions (Life supporting issues of the whole system), the
modularity of structure is very clear since it is limited for few already modularized
structure elements. The problem is the compromises between form and functions.
Lean ratio brings more awareness about the importance of functions above form. Such
kind of priorities order help brings more modularity into the design phase since the
design criteria are less customer relative.

SUGGESTED IMPLEMENTATION:

Common assets benefit more than one program at once. Therefore, they should be
coordinated at the corporate or enterprise level as a part of corporate strategy and
marketing. Consider instituting an enterprise architect role that can look across
organizations and past, present, and future programs and see opportunities for




commonality and reuse. Ensure the architect role is staffed by a widely trusted and
knowledgeable Systems Engineer with excellent communication and people skills.
Encourage and share technology road maps and share with PD leaders. Good design
of reusable modules calls for a degree of vision and understanding of future trends
and market needs.

SUGGESTED IMPLEMENTATION DISCUSSION:

Driving the market into more BIM utilization by continuously demanding for more
integration and collaboration by requiring more mature Lean model will pave the way
for more modularization in design phase. In present of mature BIM implementation,
shared library of building objects or even smart building objects is common among all
supply chain members. seek.autodesk.com is a good example of such practice for
Revit users.

LAGGING FACTORS:

* Contracts (not uncommon in government programs) that require the latest,
greatest, and gold-plated, disregarding existing or past assets, and demanding a
wall of separation from other programs or corporate activities.

* Government contracts that do not allow expanding designs beyond the needs
of the currently contracted system.

LAGGING FACTORS DISCUSSION:

Even contracting in light of modularization is not an important issue in our market
since much of the engineered systems are similar. Never the less both Lean model and
ratio help focusing demands on most appropriate producers. This could easily
happened by issuing periodical reports to compare among them in light of Lean ratio.
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LEAN PRINCIPLE 3: Flow (Oppenheim, 2011, p. 124).

ENABLER:2. Clarify, Derive, Prioritize Requirements Early and Often During
Execution.

SUBENABLER(S) AND USE RANKINGS:

6. Identify a small number of goals and objectives that articulate what the program is
set up to do, how it will do it, and what the success criteria will be to align
stakeholders—and repeat these goals and objectives consistently and often. (U=0.28)

VALUE PROMOTED: Constant focus on and alignment with the main goals and
objectives of value propositions.

WASTE PREVENTED: All types of waste, primarily rework and waiting.

EXPLANATION:
The present corporate culture tends to compartmentalize engineers through office
architecture (people working in their individual cubicles at their computers),



http://seek.autodesk.com/

geographical distribution, and narrow technical tasks. In addition, many engineers are
employed on only relatively short tasks in much longer programs. This environment is
not conducive to good understanding of a big picture: what a program is all about,
what the value is of the system being created, and which customer needs are being
served. Without this knowledge, engineers are unlikely to produce good value. At best
they will satisfy minimum requirements. Good managers understand this. They
identify a small number of goals and objectives that articulate what a program is set
up to do, how it will do it, and what the success criteria will be to align stakeholders—
and repeat these goals and objectives consistently and often to all stakeholders. This is
particularly important in large, long, distributed programs.

EXPLANATION DISCUSSION:

Even residential building could be seen relatively small and short programs,
nevertheless the importance of the big picture should not be underestimated and
limiting the program with the process of satisfying code and standards is not Lean
thinking. Lean model provide such programs with small number of goals and
objective in light of customer values and it communicate them clearly in term of
required analysis with specific success criteria.

SUGGESTED IMPLEMENTATION:

This is one of the easiest subenablers to implement: Just follow the subenabler
instruction and insist on repeating these goals and objectives consistently and often.
Instruct new hires immediately about the program goals and objectives.

SUGGESTED IMPLEMENTATION DISCUSSION:

In our research context previous suggestion means insisting on the multidisciplinary
involvement in the process of Lean model and ratio developing. In the same time
insisting on making Lean ratio more credible among its customer by often feedback of
their opinions into the Lean model and prioritizing it in light of them.

LAGGING FACTORS:
* Geographical distribution of program stakeholders.
* Compartmentalized office architecture and culture.
* Overutilization of people leaving no time to think of what is really important;
“can’t see the forest for the trees.”

LAGGING FACTORS DISCUSSION:

Through the collaborative process of the strategy development the first two factor
could be reduced. In the same time making Lean ratio a basic factor to pull value in
light of Lean model, this makes the forest always in front of producers.

LEAN PRINCIPLE 3: Flow (Oppenheim, 2011, p. 126).

ENABLER:3. Front Load Architectural Design and Implementation.

SUBENABLER(S) AND USE RANKINGS:
1. Explore multiple concepts, architectures and designs early. (U=0.44)
2. Explore constraints and perform real trades before converging on a point design.




(U=0.46)

VALUE PROMOTED: Frontloading shortens overall program time, while lowering
total cost and improving quality.

WASTE PREVENTED: All types of waste.

EXPLANATION:

An early exploration of multiple concepts, architectures, designs, and constraints is a
critical aspect of frontloading. This is conducive to finding optimum solutions that
remain stable and robust throughout a given program. Frontloading seems
counterintuitive because it requires a larger effort to be performed early, appearing to
slow the progress without producing easy results, while an immediate solution is
already in sight. Many budget-focused managers rebel against spending program
resources early and instead push to a point design. Also, many contracts governed by
the earned-value book keeping promote quick focus on deliverables. They are wrong.
In fact, it is the opposite approach of jumping to a preconcieved notion or a point
design too early, without understanding the entire tradespace and constraints—which
often leads to massive cross-functional iterations and design changes in later design
stages when iterations are dramatically more costly and time consuming. Experienced
engineers understand the benefits of frontloading.

Tradespace exploration of an entire system also prevents suboptimum solutions of
incompatible subsystems and parts.

A particular approach to frontloading involves exploration of alternatives to
systematically narrow the trade space down to a single, optimum final choice. This
approach is known as “set-based concurrent engineering,” a term coined by an
academic group of authors from the University of Michigan (A. C. Ward, J. K. Liker,
J. J. Cristiano, and D. K. Sobek II). Set-based concurrent engineering is usually
contrasted to iterative point-based design. Iterating design when starting from a point
design carries the risk that the number of iteration loops is unknown and could
consume a significant portion of budget and schedule. And, in extreme cases, this may
require changes to requirements. In contrast, set-based approaches predetermine the
number of sets to evaluate.

EXPLANATION DISCUSSION:

Section (I1.5.2) discuss the importance of front loading especially in construction.
Because Lean model is about analysis to perform and not requirements to satisfy, this
has a major role in supporting the frontloading principle. If the design is supposed to
score high with Lean ratio a best practice will be using BIM to perform few analysis
at schematic design phase where design efforts are almost minimum and design effect
are maximum as Figure (I1.5) shows. This shows that beside Lean enabling, Lean
model contribute in BIM utilizing in the market.

SUGGESTED IMPLEMENTATION:
* Training of engineers and managers in the benefits and methods of efficient
early trade space exploration.
* Expert managers should lead the trade space exploration effort.
Morgan and Liker [2006, pp. 48—51] propose the following approach to the set-based
design (paraphrased):
* Intentionally identify multiple solutions to design problems before selecting




just one.

* Encourage engineers (both upstream and downstream) to discuss alternatives
early before a fixed decision has been reached on a single design from one
perspective.

» Use set-based tools such as tradeoff curves to identify the trade-offs of various
solutions from different perspectives.

* Capture past knowledge in checklists in the form of graphs and equations that
show the effects of different alternatives.

* Use system methods like parametric design that quickly show system impacts
when parameters are changed.

SUGGESTED IMPLEMENTATION DISCUSSION:

Awareness should be build among engineers around the importance of analysis in the
schematic phase and how much BIM implementation through its integration ability
and its 3D parametric modeling (Section I1.3.1) abilities could save effort and
maximize effect.

LAGGING FACTORS:
* Jumping to a point-design too early without exploring trade space first.
* False sense of making quick progress without exploring alternatives.
* Earned-value pressures to show tangible progress early.

LAGGING FACTORS DISCUSSION:

The strategy help spreading the culture of frontloading since when it allows for higher
rating of the design. Since Lean model is about analyzing customer’s values, the false
sense of making quick progress without exploring different alternative for meeting
them will disappear. The strategy will shift pressure from making tangible progress
early to finding optimum design early which open opportunity for better rating.

LEAN PRINCIPLE 3: Flow (Oppenheim, 2011, p. 129).

ENABLER:3. Front Load Architectural Design and Implementation.

SUBENABLER(S) AND USE RANKINGS:
3. Use a clear architectural description of the agreed solution to plan a coherent
program, engineering and commercial structures. (U=0.44)

VALUE PROMOTED: Clear architectural description of the agreed solution is
conducive to subsequent robust and efficient flow and trouble-free program. This, in
turn, tends to reduce waste, cost and schedule, and promotes satisfaction of
stakeholders.

WASTE PREVENTED: All types of waste.

EXPLANATION:

Lack of coherent design, or lack of consensus on baseline design can torpedo the
entire program. Best programs achieve a clear architectural description of the final
agreed solution as a major milestone of frontloading. Such architectures tend to
capture critical elements and interfaces of the system and present them in a relatively




easy-to-follow manner, with high level of coherency. Such architecture is easy to
share among program teams and is conducive to error-free interpretations and detailed
planning. Good architecture is also adaptable to efficient changes.

EXPLANATION DISCUSSION:

With availability of Lean model and since it is majorly about making value and waste
in design clear for both customer and producers, a consensus on baseline design
become available and it is ultimately related to Lean thinking.

SUGGESTED IMPLEMENTATION:

Promote the use of Systems Architecting in the conceptual phase of the program. Use
System Architects experienced in program domain. Demand that a clear architectural
description representing consensus of major stakeholders be completed during an
early phase of the program and not as an afterthought. Then disseminate the
architecture to program team for subsequent detailed program planning and execution.
Share applicable elements of the architecture with critical suppliers.

SUGGESTED IMPLEMENTATION DISCUSSION:

Previously we mentioned the importance of making the process of Lean model and
ratio development as multidisciplinary and collaborative as possible since it help
disseminating the consensus on baseline design.

LAGGING FACTORS:
* Lack of culture of architecting the design.
* Lack of systems architects experienced in the domain.
* Schedule pressures driven by earned value.

LAGGING FACTORS DISCUSSION:

Lean model provides a baseline design of the buildings. In the same time the
continuous developing of the model capture professionals experience into the model
details.

LEAN PRINCIPLE 3: Flow (Oppenheim, 2011, p. 150).

ENABLER:6. Promote Smooth SE Flow.

SUBENABLER(S) AND USE RANKINGS:
2. Be willing to challenge the customer’s assumptions on technical and meritocratic
grounds and to maximize program stability, relying on technical expertise. (U=0.48)

VALUE PROMOTED: Better requirements. More direct path to the validation of the
value proposition

WASTE PREVENTED: Starting the program with poor requirements leads to
dysfunctional and failed programs. All categories of waste are affected.

EXPLANATION:
In an ideal world, value proposition should be perfectly captured in requirements,
specifications, goals, Concept of Operations (CONOPS), and other such documents.




Yet, many acquisition programs have the funding approved and proceed to a Request
for Proposals (RFP) phase with incomplete, incorrect, or mutually conflicted top-level
requirements. Numerous reasons contribute to this: too many stakeholders, lack of
expertise (or even competence) in the product or mission on the part of customer
stakeholders, rushed jobs by government agencies pressed by funding urgency, lack of
coordination of value with actual end users, rotation of government employees in the
middle of value formulation, assumptions by customers that some aspects of value are
self-evident and do not need to be spelled out, and many others. Deming [1982, p.
143] points out that “the customer’s specifications are often far tighter than he needs.
It would be interesting to ask a customer how he arrives at his specifications, and why
he needs [what] he specifies.”

Recent U.S. government publications (see Section 5.2) indicate that practically all
governmental programs suffer from some of these deficiencies. Therefore, contractors
must be willing to challenge customer assumptions when doing so is justified for the
good of the customer and for value. The challenge must be based on technical and
cost/schedule merits, not on arbitrary preference of the contractor. Changes suggested
must be justified by experts.

EXPLANATION DISCUSSION:

The importance of Lean customer beside Lean producers is already discussed in
Section (I1.5.4). Because building are complex systems and customers values are
embedded in the design details this justify to challenge customer assumption on basis
of professional merits. This is the core of Lean model and ratio. Lean model express
customer’s values for producers and Lean ratio motivate customer to pull according to
them.

SUGGESTED IMPLEMENTATION:

This subenabler is relatively easy to implement; all that is needed are instructions
from Chief SE to the program team whereby, “if you see something wrong with the
requirements, including customer’s requirements, provide a solid technical
justification for what and why it is wrong, and report it up the chain of command to
the Program Office” (the sole party authorized to challenge customers).

SUGGESTED IMPLEMENTATION DISCUSSION:

In reality customers pay and expected to get what they paid for. The problem is about
such expectations which could be a result of justifiable misunderstanding of building
complexity. When professionals could advice customers but we should not expect
such things to happen frequently especially when conflict of interests is existed. The
strategy depend on marketing Lean ratio as good decision tools for customer to pull
accordingly.

LAGGING FACTORS:

* Acceptance of everything that comes from customers as sacred, not to be
challenged under any circumstances, even if it their requirements are wrong or
would increase program scope.

* Rigid mental walls between the customer and the contractor stakeholders.

* Bureaucratic management.

LAGGING FACTORS DISCUSSION:
The previous discussion elaborate on the role of Lean model and ratio on challenge
customer’s assumption. By involving the customers in the their development process,




the producers and customer will get more open to each others. The important point to
notice here is the role of BIM in making the application of strategy as smooth as
possible by automating and facilitating the required efforts which help prevent
bureaucracy from slipping into the rating practice.
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LEAN PRINCIPLE S5: Perfection (Oppenheim, 2011, p. 185).

ENABLER:3. Use Lessons Learned from Past Programs for Future Programs.

SUBENABLER(S) AND USE RANKINGS:
4. Identify best practices through benchmarking and professional literature. (U=0.26)

VALUE PROMOTED: Improve long-term competitive position of the company.

WASTE PREVENTED: All categories of waste.

EXPLANATION:
Competitive pressures in the global economy require all companies to continually
improve their methods, tools, processes, products, and people. Benchmarking is an




effective way to gain legal knowledge about one’s competition. This is carried out
through collecting information about the competition using methods such as attending
industrial fairs, reading professional literature, performing reverse engineering on
competitor’s products, networking at professional meetings, and visits with
cooperating competitors. Whatever the method used, the goal is the same: to learn
what constitutes the state of the art and how to implement and even overtake it. When
benchmarking, it is important to remember that the relative positions of competitors
are not static. Competitor positions change all the time; therefore, it is essential that
the rate of improvement be also benchmarked. Latest inventions and designs are trade
secrets beyond benchmarking. Benchmarking is usually used to compare the
information normally available in the public domain: products on the market, tools
and practices, unit costs, resource efficiency, goals, published strategies, suppliers, for
example.

“Benchmarking is not an afterthought of organizations that are highly skilled at
strategic planning. It is not a one-time event to fulfill a reporting requirement of the
budget cycle. Quite the contrary, benchmarking is a hallmark of effective strategy
development. It is an on-going enabler of strategic design, strategic planning, and
strategic thinking.”-[Bogan, 1994, p. 178]

EXPLANATION DISCUSSION:

It is obvious that benchmarking is at the heart of the BIM implementation strategy as
Lean model itself is a benchmark against the relative and temporal meaning of the
consensus meaning of perfection. As all design are benchmarked against Lean model,
the relative position of design is also clear and calculable which provide fair idea
about how much well other competitors serve their customers.

SUGGESTED IMPLEMENTATION:
* Know your competitors and follow their actions and products.
* Institute strategic benchmarking in enterprise.
» Train managers in legal benchmarking with cooperating competitors.
* Train all employees to “keep an open eye” to new inventions by competitors
and report those to management.
* Allocate budget for industry fairs and subscribe to professional literature.

SUGGESTED IMPLEMENTATION DISCUSSION:

As mentioned previously, the rating process provide useful knowledge about the
competitors. This knowledge is strategic since it relates to the heart of the business:
customer’s values. If enough effort is made to continuously increase the credibility of
Lean ratio among customers this will motivate a producer to keep developing and
monitoring their competitors for sake of keeping their business alive.

LAGGING FACTORS:
* Ignorance of who the competition is and what the competition is doing.
* Failure to schedule and budget for benchmarking.

LAGGING FACTORS DISCUSSION:

With the existence of the rating, producers will always keep posted about what the
competition is doing. More important, the collaborative process of Lean model
developing including deep review of best rated models will allow for knowledge
dissemination in term of best practices.




LEAN PRINCIPLE 5: Perfection (Oppenheim, 2011, p. 187).

ENABLER:3. 3. Use Lessons Learned from Past Programs for Future Programs.

SUBENABLER(S) AND USE RANKINGS:
5. Share metrics of supplier performance back to suppliers so they can improve.
(U=0.39)

VALUE PROMOTED: Right the first time supplies, more predictable budget
and schedule, reduction of frustrations between buyers and suppliers.

WASTE PREVENTED: All categories of waste.

EXPLANATION: As stated under several enablers, modern programs buy 60 to 95%
or more of final value from vendors. Therefore, healthy relationships with suppliers
are critical for success. “If we are going to be a benchmark supplier of equipment, our
suppliers need to be benchmark suppliers of parts.” (Anthony Pollock, Commodity
Operations Manager at Xerox, [Bogan, 1994, p. 175]).

Even though suppliers may use their own metrics of performance, if buyers also
measure suppliers’ performance, these metrics should be shared with each supplier.
The sharing indicates to suppliers where they are good and where improvements are
needed in the eyes of the buyer. This tends to continually improve the buyer-supplier
relationship and enables it to approach the asymptote of a seamless partnership.
Popular metrics address quality, price, lead time, dependability, ability to operate and
deliver JIT, cultural compatibility, responsiveness, and others. “Developing capable
suppliers is of strategic importance for organizations such as Xerox and a growing
number of other leading companies. With capable suppliers, an organization has a
better chance of succeeding in its chosen markets.” [Bogan, 1994, p. 175].

EXPLANATION DISCUSSION:

Sub contracting play a major role in final value production especially in small projects
where no party has already employed specialized crews. Even the major focus of the
strategy is not construction phase but design one, it indirectly improves the
relationships among different parties of a project. This happens by informing the
customer about the amount of waste produced during the construction phase by
comparing the Lean expected price with actual price. The resulted understanding of
such issue will improve customer position in negotiation and hence motivate
producers to seek seamless partnerships to attend better profit margin.

SUGGESTED IMPLEMENTATION:

* Implement a few well-thought-out key metrics of each supplier’s
performance. The metrics should measure those parameters that are important
to the buyer’s value creation and not be bureaucratic.

* Share the supplier performance with each supplier in the spirit of continuous
improvement and partnership.

* Implement modern methods for supply chain management (hire an expert or




send a manager to school for a graduate degree in supply chain management).

SUGGESTED IMPLEMENTATION DISCUSSION:
Although the strategy does not contribute to direct implementation of previous
suggestion, it motivate producers to implement them.

LAGGING FACTORS:
* Hands-off and over-the-wall relationships with suppliers.
* Selecting suppliers from the lowest bid.
* Blaming suppliers for buyer’s own problems.

LAGGING FACTORS DISCUSSION:

We cannot expect strategy to cease hands-off and over the wall relationships, but by
continuously integrating BIM into the market and bringing more automation into the
rating process such phenomenon will decrease. Also benchmarking final results
against customer’s values will contribute diminishing the culture of opting for lower
prices and the chaos of problems’ responsibility by empowering the decision of
customer.

LEAN PRINCIPLE S5: Perfection (Oppenheim, 2011, p. 191).

ENABLER:4. Develop Perfect Communication, Coordination, and Collaboration
Policy across People and Processes.

SUBENABLER(S) AND USE RANKINGS:
2. Include communication competence among the desired skills during hiring.
(U=0.29)

VALUE PROMOTED: Effective communication among program
stakeholders.

WASTE PREVENTED: All categories of waste.

EXPLANATION: An employee who possesses effective verbal and written
communication skills “is worth his or her weight in gold.” Yet, engineers and
managers are often hired on the basis of technical skills, achievements, and
experience, without regard for ability to communicate. The present subenabler
promotes including a check of communication competence in the hiring process. The
practice of selecting candidates by computer scanning resumes for key words should
be abandoned if practiced. Such selection ignores all the soft skills of a person, the
energy, passion, enthusiasm, as well as nontechnical competencies, such as:

* Concise communication skills.

* Creativity (thinking outside the box).

e Teamwork.

* Ability to grasp situations quickly and thoroughly.

* Discipline to work consistently under strict time lines.
A person possessing these skills is likely to train, adopt, and perform better in many
work situations. These skills are considered routinely when hiring at Toyota: “Each
engineering applicant goes through a series of intensive interviews designed to
provide a comprehensive look at personal characteristics that determine whether a
prospective hire will fit within the Toyota culture.” [Morgan and Liker, 2006, p. 169]




EXPLANATION DISCUSSION:

In context of our research environment, the concept of hiring as it is in a regular
company is not present here. Most of the market are freelance professionals and
suppliers. Nevertheless, the concept of communication quality should be considered
as important. The strategy is based on the assumption that better understanding will
bring better communication and collaboration. Lean model and ratio brings more
understanding of waste and values. The most important promise of the strategy in
term of better communication and collaboration is the gradual utilization of BIM. This
is expected to happen through continuous requiring of better Lean price and more
advanced analysis for Lean model. This suppose to create a need for BIM utilization.
The discussion of suggested implementation and lagging factors are not discussed
because it is mainly about hiring practices.

SUGGESTED IMPLEMENTATION: The importance of effective communication
must be stressed in every program. A check of soft skills listed above should be
routinely included in any process of hiring engineers and managers, but particularly so
for Systems Engineers whose job includes coordination of the work of others. Such a
test should be devised jointly by a small team comprised of both System Engineers
and Human Resource managers. Examples follow:
* The request “Please tell me about yourself” forces the interviewee to
demonstrate oral skills under stress.
* Arequest to write a sample memo on an assigned topic will reveal writing
skills.
* Arequest to describe “preferred policies for effective communications and
coordination” (or equivalent) reveals whether the candidate is aware of these
critical needs.

LAGGING FACTORS:
* Good communications not valued in the enterprise.
* Hiring focused only on technical skills.
* Computer scanning of resumes.
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LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 206).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
1. Create a vision that draws and inspires the best people. (U=0.58)

VALUE PROMOTED: Extraordinary systems can be created by an extraordinary
team of professionals who become inspired by a great leader.

WASTE PREVENTED: All categories of waste.

EXPLANATION:
History is rich with examples of extraordinarily successful human endeavors led by




visionary leaders. Some examples include Skunk Works, led by Kelly Johnson and
later Ben Rich; early Northrop company, led by Jack Northrop; U.S. Nuclear
submarine program, led by Admiral Rickover; Toyota Prius, led by Akihiko Otsuka;
early Microsoft, led by Bill Gates; the Apple I-products, led by Steve Jobs; and
numerous others. All these programs were led by strong leaders who projected
inspiring visions, manifested high levels of competence, and were able to build
amazing teams of professionals to create extraordinary products. The best companies
place such leaders at the top of the corporate hierarchy and reward accordingly (in
contrast to the present appalling trend of offering astronomical salaries to CEOs who
focus only on short-term financial gain.) Many recent defense programs have departed
strongly from those early industrial successes and are now characterized by
impersonal management dissolved among many individuals, and organizations and
technical leadership replaced by bureaucrats counting artifacts.

EXPLANATION DISCUSSION:

It is a fact that we need a good and clear vision before we expect a good product. The
problem in our context that the idea of leadership is malleable and depends on the
nature of the temporal coalition of the project. Sometimes the customer himself is the
leader. Other times the leader could be one of the professionals or the contractor. We
should not expect that every one lead is able to formulate a vision. With existence of
Lean model and being major part of customer criteria, it could be considered a
common technical vision.

SUGGESTED IMPLEMENTATION:

Companies should make every effort to find, hire, groom, and treasure the best
technical leaders they can find. In the corporate pecking order, a good technical leader
should be valued and rewarded higher than managers who are only focused on short
term financial metrics. Once a leader is hired, he or she should receive maximum
institutional support. Government should support technical leadership.

SUGGESTED IMPLEMENTATION DISCUSSION:

In our context, effort should be made to make Lean model and Lean ratio
continuously better and clearer. In the same time effort should be made to make them
Leaner so they gain more credibility among stakeholders and become common and
inspiring technical vision.

LAGGING FACTORS: Bureaucratic, leaderless, dissolved management focused on
short-term financial performance.

LAGGING FACTORS DISCUSSION:

Most of previous lagging factors are already discussed unless leaderless. As we
previously mentioned that local construction projects do not have a clear leader. Lean
model compensate for the lack of technical leadership.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 207).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
2. Invest in people selection and development to promote enterprise and program
excellence. (U=0.46)




VALUE PROMOTED: Great employees are the best means for creating best value
and preventing all categories of waste.

WASTE PREVENTED: All categories of waste.

EXPLANATION: This subenabler emphasizes the importance of seeking highly
competent and motivated employees that will benefit a company in the long run. Most
companies examine a candidate’s skills and educational background to see if he or she
will be a good fit. However, great companies go farther: “In a lean PD system, being
an engineer is a calling rather than a job” [Morgan and Liker, 2006, pp. 223-224].

EXPLANATION DISCUSSION:
In our context we are seeking highly competent and motivated buildings professionals
and contractors.

SUGGESTED IMPLEMENTATION: Hire employees for long-term employment,
based on their entire worth: not only narrow professional skills and experience, but
also teamwork abilities, learning, communication, adaptability, and leadership skills,
or potential. Then, invest in employee development: train and rotate employees to
become acculturated to the company’s best habits and processes, becoming
enthusiastic members and leaders of their teams.

SUGGESTED IMPLEMENTATION DISCUSSION:
Lean ratio concept will create the need for professionals and contractors to acquire the
required skills to satisfy customer expectation (i.e. Lean model) with minimum waste.

This could means anything from learning best practices to utilizing new technology as
BIM.

LAGGING FACTORS:
* Hiring for an immediate short-term technical need.
* Hiring based on scanning of resumes for key words.
* Expediency.
* Treating employees as commodities.

LAGGING FACTORS DISCUSSION:

The availability of training for producers on new skills and practices does not
necessarily mean better value and less waste if the end result was passing a specific
condition. It could help emphasis the expediency culture in the market. If such
investments in making training available is happened after a healthy competitive
environment is set, it could consider a step toward perfection. As discussed previously
, Lean ratio help attain such environment.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 208).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
3. Promote excellent human relations: trust, respect, honesty, empowerment,
teamwork, stability, motivation, drive for excellence. (U=0.71)

VALUE PROMOTED: Vastly better teamwork skills, enthusiasm for work,




creativity, energy, focus.

WASTE PREVENTED: All categories of waste.

EXPLANATION:
The individual aspects listed in subenabler 6.2.3 carry rich practical meanings,
as follows:

Trust: Each employee must trust his or her colleague in any transaction. Each knows
that the colleague making a request or answering a question does so for a legitimate
reason and not for his or her own personal benefit. Both individuals must trust each
other’s intent to maximize value while minimizing waste. In case of conflict, they
should try to negotiate together with focus on customer value.

Respect: People who are respected tend to respect others, which is conducive to a
healthy culture focused on value, creativity, and continuous improvement. In contrast,
people working in a culture lacking mutual respect tend to think mostly of grievances
and frustrations.

Honesty and openness: The parties in any communication must trust each other that
the information provided represents an honest and open assessment based on available
facts and professional judgments and is not driven by private interests. The openness
means that all stakeholders receive the same message.

Empowerment: The employees who feel empowered to make decisions and solve
problems at the lowest level, and to resolve conflicts at the lowest level, tend to utilize
their creativity and responsibility more than those who feel disciplined to carry out
only direct orders of managers.

Teamwork: Practically all employees and stakeholders involved in modern PD
programs work in teams. The ability to work effectively on a team and reach
consensus is critical for success.

Stability: In complex programs the time needed to become an effective team member
experienced in the domain and company culture takes years and requires dedication.
Employees should be given an environment conducive to focus on work, and job
stability is a critical element of that environment. In contrast, amid fear of layoffs,
employee energy tends to shift toward finding other work.

Motivation: In a normal system, except in rare cases (such as substance abuse,
excessive absences, and criminal acts) that, according to Deming [1982] constitute
only a small percentage of the workforce, the vast majority of employees at all levels
want to work well. The role of an employer is to provide employees with a work
environment that is based on respect, empowerment, trust, good communications,
teamwork, mutual support, lack of internal rivalry, fair evaluations, and the sense that
value in the organization is being pursued and waste minimized at all times.

Drive for excellence: Again, except for rare cases, pursuit of excellence is a powerful
human desire. Employees should be given a chance and encouragement to pursue
excellence, and be rewarded for doing so.




EXPLANATION DISCUSSION:
Trust: Lean model insures that individual intent is maximizing value while
minimizing waste.

Respect: considering the strategy as a benchmarking system help a local stakeholder
to compare and evaluate others experience and skills on solid basis. Such view help
spread the respect culture of others.

Honesty and Openness: as the rating process is conducted by an independent party (or
server), this help increase honesty among individuals. In the same time as the strategy
drive toward BIM utilization this increase the openness of communications.

Empowerment: Because Lean model is based on analysis and not specific
requirements this allows for better utilization of individual creativity.

Teamwork: Lean model represent a consensus of customer’s requirements among
producers. Such consensus help teams to works more effectively especially when BIM
is implemented.

Stability: when stability in general means security against layoffs, in our context it
means that adaptation of Lean thinking, practices and culture will increase profit. This
happen through increasing the credibility of Lean ratio among customer.

Motivation: as discussed previously, the strategy help building a work environment
that is based on respect, empowerment, trust, good communications, teamwork,
mutual support, lack of internal rivalry, fair evaluations, and the sense that value in the
organization is being pursued and waste minimized at all times.

Drive for Excellence: by continuous upgrading of Lean model producers will be given
a chance and encouragement to pursue excellence. Lean ratio will insure that they are
being rewarded for doing so.

SUGGESTED IMPLEMENTATION: Implementation of great work culture is said
to be the most difficult aspect of management. It requires:

* Long-term thinking and long-term efforts.

* True leadership from enterprise leaders.

* Tangible policy to disseminate the best practices throughout the enterprise.

* Apolicy of hiring based not only on technical competence but also on

excellent interpersonal skills.

* Frequent and effective mentoring at all levels of management.

* Formal training and exposure to best examples.

* Mentoring.

SUGGESTED IMPLEMENTATION DISCUSSION:

Most of these suggest implementation has been discussed separately in previous
subenablers. In term of monitoring we already have a process in the local market.
With Lean model the process will be more effective since the new producers will be
mentored in light of customer values and not their personal values.

LAGGING FACTORS:




* Authoritarian management.

* Excessive focus on short-term financial performance rather than long-term
competitiveness.

* Bad hiring practices (focused only on technical skills or minimum wages).

* Lack of leadership.

* Unfair compensation policies.

* Adversarial relationships between unions and management.

* Lack of job stability, frequent layoffs.

LAGGING FACTORS DISCUSSION:

Many of previous lagging factors have been discussed separately in previous
subenablers. In term of adversarial relationships between unions and local producers,
both Lean model and the process of its developing help build a consensus for sake of
customer values.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 211).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
4. Read applicant’s resume carefully for both technical and nontechnical skills and do
not allow mindless computer scanning for keywords. (U=0.50)

VALUE PROMOTED: Best competitive products require best teams with best
employees hired for a long-term employment.

WASTE PREVENTED: All categories of waste.

EXPLANATION: A sad recent practice in large corporations is to filter job
applicants’ resumes using computer scanning for keywords. This is done to save a few
jobs in the Human Resource Department, a dramatic example of shortsighted cost
cutting. All human beings, even at entry level, are complex individuals with rich
biographies, experiences, accomplishments, interests, creativity levels, leadership
skills, temperament, and passion. It is precisely these intangible features rather than
the mechanical side of the professional knowledge that separate mundane workers
from creative enthusiasts and leaders. This scanning practice ignores all these
wonderful human aspects and focuses on the technical keywords, selecting people as
commodities rather than assets. Toyota is a classical example of hiring for lifetime
employment: “This is why Toyota puts such a tremendous effort in finding and
screening prospective employees. It wants the right individuals to train and empower
to work in teams. When Toyota selects one person out of hundreds of job applicants
after searching for many months, it is sending a message—the capabilities and
characteristics of individuals matter” [Liker, 2004, p. 186].

EXPLANATION DISCUSSION:

There is no clear hiring process in the local market, but there is a mentoring one. In
nutshell, the mentoring process require that any new engineer should be monitored for
5 year by a senior engineer. Lean model is expected to affect the process of accepting




new engineering for coaching.

SUGGESTED IMPLEMENTATION:

If computer scanning for keywords is practiced, abandon it immediately. Train the
Human Resource employees who filter resumes to pay attention not only to
professional qualifications, but also, and with emphasis, to the above intangible
human aspects. Working with experts, develop tests for identifying the best human
characteristics, to be sought during hiring process.

SUGGESTED IMPLEMENTATION DISCUSSION:
With existence of Lean model and ratio, senior engineer will consider many skill of
the new engineer which help them design better buildings.

LAGGING FACTORS:
* Hiring based on resume scanning for keywords.
* Hiring for an immediate short-term need.
* Treating employees as commodities.

LAGGING FACTORS DISCUSSION:

With Lean model and ratio, the process of accepting new engineers for coaching will
be based on the skill that they possess so the office of senior engineer could gain
competitive advantage in term of the continuously developing Lean model.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 215).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
6. Promote and honor technical meritocracy. (U=0.83)

VALUE PROMOTED: Better motivation to enter and continue in the engineering
profession, larger pool of engineers available for PD and SE, healthier human
relations at work.

WASTE PREVENTED: All categories of waste.

EXPLANATION: The present subenabler promotes a broad reversal of these trends.
After all, the products being designed, built, and used are still satellites, aircraft, ships,
cars, computers, and other such goods, and not stock reports. The companies making
these goods can remain competitive only if their products are competitive. In order to
make them so in the long term, intensive long-term R&D is needed. Excellent creative
technical people are needed to carry out R&D and their subsequent engineering
development programs. Therefore, this subenabler should be interpreted to mean:
* Promote based on technical meritocracy and not financial or political
expediency.
* Improve professional standing of engineers relative to financial managers on
all scales: compensation, prestige, perks.
* Promote long-term focus on internal R&D, even if short-term dividends suffer.
* Make every effort to make the engineering profession attractive to high school




graduates.
* Government must also strongly promote long term R&D.

EXPLANATION DISCUSSION:

Lean model is a set of different analysis that measure customer’s value in the design.
Designing with Lean model as a technical vision requires high technical skills. Since
lean ratio is weighted by how much customer’s values the design embed, the expected
profit of the projects relates directly to the technical skills of the involved engineers.
This eventually will lead for more appreciation of the engineers role.

SUGGESTED IMPLEMENTATION:

* The corporate boards of high-tech firms must recognize that without long-term
R&D there is no long-term future.

* In order to develop R&D, the balance between financial and technical
corporate forces must change in favor of technical.

* In order to make the engineering profession more attractive, engineers must be
recognized at least as highly as financial managers in prestige and
compensation.

* The government acquisition policy must support long-term R&D in high-tech
companies.

* Engineers must be promoted based on technical merit.

SUGGESTED IMPLEMENTATION DISCUSSION:

Linking profit with technical skills of engineer assign more appreciation for engineers
roles and help recognized their critical role in the projects. In the same time,
continuously developing the model drives professional for more training and
educating which are the basis of long term R&D process.

LAGGING FACTORS:
* Financial pressures to maximize short-term profits.
* Government pressures to pay only for PD programs and not for any long-term
R&D.
* Corporate policy of valuing financial managers higher than engineers.

LAGGING FACTORS DISCUSSION:

Sustaining the effect of Lean model and ratio is a consequence of their continuous
development. Adopting such strategy will generate pressure on government and
municipalities to invest in long term R&D.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 217).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
7. Reward based upon team performance and include teaming ability among the
criteria for hiring and promotion. (U=0.25)

VALUE PROMOTED: Better PD team is conducive to better creation of value with
less waste in faster time.

WASTE PREVENTED: All categories of waste.




EXPLANATION:

A leftover of the discredited “X-theory” of management, rivalry between workers on
the same team is destructive. Competition is healthy among competing teams but not
among players on the same team. We tend to understand it well in the context of
sports but not work: Imagine a mountain-climbing team in which climbers compete
for ropes and hooks instead of securing one another.

All employees in an enterprise should work together as a team aligned to create value
with minimum waste in the fastest possible time. Teamwork means that more
experienced individuals mentor and help those less experienced, because enterprise
wins if the team as a whole performs better than its competitors.

This subenabler promotes two practices, as follows. First, the teaming ability should
play an important part among the criteria for hiring and promotion. Second, an
employee bonus should be based, at least partly, on the entire team performance rather
than individual performance.

EXPLANATION DISCUSSION:

Beside considering values embedded in the design, lean ratio consider perfect
constructing of this design through the concept of Lean price. By comparing Lean
price to actual price the constructing waste could be calculated. If a crew does not
anticipate the need of other crew, this will create a vicious cycle of waste in term of
modification, more work or any other type of waste for other crews. Hence, to attain a
good ratio the general contractor should focus on the accumulation of all crews effort
rather than their separate performance.

SUGGESTED IMPLEMENTATION:

* Include teaming ability among the criteria for hiring and promotion. Create
special questions and tests to be used during the hiring interview process to
detect the ability or lack thereof. Include teaming ability in annual evaluations.

* Reward based upon team performance. Make the total compensation consist of
three components: base pay commensurate with education, experience and
position, plus a bonus (identical for all team members) dependent on the entire
team performance, plus an individual bonus for continuous improvement.

SUGGESTED IMPLEMENTATION DISCUSSION:
It is clear from previous discussion how Lean ratio motivate better level of
coordination among different crews and individuals for sake of minimum waste.

LAGGING FACTORS:
* The “X-theory” management, lack of teamwork.
* Rivalry among individual team members.
* Hiring only for technical skills.

LAGGING FACTORS DISCUSSION:
Attaining better Lean ratio need different crews and individuals to loose the rivalry
spirit for sake of waste minimizing and their profit margin.




LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 227).

ENABLER:2. Build an Organization Based on Respect for People.

SUBENABLER(S) AND USE RANKINGS:
14. Prefer physical team co-location to the virtual co-location. (U=0.44)

VALUE PROMOTED: Vastly better communication, coordination, planning, and
resolution of issues in real time

WASTE PREVENTED: All categories of waste.

EXPLANATION:

In large complex PD programs, the need to plan, discuss, brainstorm, negotiate,
coordinate, and resolve issues and risks occurs frequently indeed. The subenabler
promotes face-to-face meetings of co-located stakeholders, where possible. Such
meetings are incomparably more effective than even the best video conferencing
technology. There is a certain intangible psychological magic in face-to-face
interactions, which is conducive to more effective decision making. Human beings
have practiced such interactions for tens of thousands of years and developed them to
a high level of art. Body language is a critical component of communication,
especially in difficult and stressful situations (which are frequent in PD work). People
meeting in one room engage both sides of the brain, which is said to improve
creativity. This is also important for brainstorming and negotiations. It engages the
power of teamwork and consensus building. Cross-talk or even cross-looks among
individuals in the room are all important, if intangible, signals of communications.

In contrast, virtual meetings are not nearly as effective. Most people speaking to a
camera tend to act in an artificial manner, “playing the part.” People tend to be more
bureaucratic and more formal, and thus, less creative. Usually only the speaker’s face
is seen, and the reactions of the colleagues are not. The quality of a meeting goes
down as bandwidth narrows. Telecoms are less effective than video conferencing and
electronic chats less than telecoms, and so on. Of course, co-location alone is not a
guarantee of a good meeting, but the lack of co-location is always a detriment.

EXPLANATION DISCUSSION:

The strategy does not contribute to this subenabler. Nevertheless, a possible
application of this subenabler is possible by stressing on physical co-location of
customers in the process Lean model and ratio development and not confining their
contribution only to survey feedback.

SUGGESTED IMPLEMENTATION: For important meetings, perform a quick
cost-benefit analysis of co-location versus virtual meeting. Evaluate the cost of
transporting key people to a common least expensive location (direct travel cost and
the cost of time during travel, hotel, per diem) and compare it to the cost of potentially
less-than-perfect decisions made in the absence of co-location. While the latter may
be difficult to estimate accurately, past experience should be used as a guide: Just
think of all those PD programs that failed, or experienced significant cost and
schedule overruns, because of bad decisions, lack of consensus, lack of good
planning, failure to address and resolve issues fully, bad communications, and many
other issues. The Lean approach strongly promotes co-location for all planning and




integrative events.

SUGGESTED IMPLEMENTATION DISCUSSION:
The strategy does not contribute to this subenabler.

LAGGING FACTORS:
» Large geographical distribution of stakeholders.
* False belief that electronic and automated means of communication are as
good as direct human communications.
* High cost of travel.
* Objective obstacles to travel (e.g., natural disasters and airline strikes).

LAGGING FACTORS DISCUSSION:
The strategy does not contribute to this subenabler.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 229).

ENABLER:3. 3. Expect and Support Engineers to Strive for Technical Excellence.

SUBENABLER(S) AND USE RANKINGS:
1. Establish and support Communities of Practice. (U=0.67)

VALUE PROMOTED: Effective sharing of knowledge, experience, and wisdom
among engineers of like specialty and interests promotes value creation.

WASTE PREVENTED: All categories of waste.

EXPLANATION: The high complexity of modern PD programs and the vast rate of
change of engineering and scientific knowledge require that individual engineers and
managers should have accessible opportunities to draw from and share their
knowledge, experience, and wisdom with their peers. The most effective platform for
informal sharing is a community of practice promoted by this subenabler. It can be
organized at a number of levels: within a department among engineers of the same
specialty, within an enterprise, within a local chapter of a professional society, and
within national or even international professional societies, as listed below. Engineers
participating in such communities of practice tend to stay au courant (up to date) on
latest developments in their profession, department, or enterprise, learn faster, and
overall become better engineers than those who do not.

EXPLANATION DISCUSSION:

The continuous process of Lean model and ratio development require periodical
meetings of all kind of stakeholders. The technical and multidisciplinary nature of
Lean model emphasis the role of engineers in such meeting.

SUGGESTED IMPLEMENTATION:

* Department level: The engineers of a like specialty meet periodically to
discuss their case studies, good ideas as well as failed ones, share solutions or
actions, dos and don’ts, and their experiences and wisdom. These meetings
should be informal, pleasant, and free of work hierarchy, while focused on




honest sharing of knowledge, experiences, and wisdom. Snacks or meals are
always welcome and are a good investment. Better case studies ought to be
written up and made available in a database to all engineers of a given
specialty.

* Enterprise level: Just like the departments, but involving all engineers of a
given specialty from all divisions of an enterprise. Normally, this community
of practice needs a bit more formality than the departmental level, e.g.,
emailing list, regular meeting times, a convenient location, and advertised
agenda.

* Local chapter of a professional society: Professional societies have a long and
rich tradition of organizing local chapters for sharing knowledge. These
chapters organize periodic meetings as occasions for both networking and
sharing knowledge via seminars, tutorials, and workshops. The knowledge
shared tends to be less company- specific and more generic.

* National/international professional society: Engineering professional societies
operating at national or international levels offer numerous benefits for a
community of practice: conferences, tutorials, workshops, short courses,
journals, books and newsletters, peer review, lobbying services, and even
financial services (credit unions and insurances).

SUGGESTED IMPLEMENTATION DISCUSSION:

In our context we are only interested in local chapter of professional society. As
mentioned previously the process of development mandate periodic meetings. The
goal of this meeting is making Lean model more perfect. In other words, this means
adding, modifying, and replacing the required analysis by the model. During such
meetings different interpretation of customer’s values are discussed and knowledge
about best practices for designing and performing the required analysis is shared.
Such meeting is big opportunity for more BIM utilization among local professional.

LAGGING FACTORS:
* Departments that are so busy with daily work that no time is left over for any
other activity.
* Remote geographical location, making access to a common site impractical.

LAGGING FACTORS DISCUSSION:

If Lean model and ratio are kept unchanged the rating process will be interpreted as a
mandate routine which will hurt its ultimate goal: empowering Lean thinking. Hence,
the continuous process of development will keep the local society active and not only
busy with routines.




LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 231).

ENABLER:3. Expect and Support Engineers to Strive for Technical Excellence.

SUBENABLER(S) AND USE RANKINGS:
2. Invest in Workforce Development. (U=0.83)

VALUE PROMOTED: Well-developed engineers are capable of creating value more
competitively.

WASTE PREVENTED: Well-developed engineers are capable of reducing all kinds
of waste.

EXPLANATION: The engineering profession faces two continuous challenges:
exponentially growing engineering knowledge and the growing complexity of
products and PD programs. Both require that every engineer should continuously
develop his or her knowledge and skills. In order to stay competitive, PD companies
should provide well-designed opportunities for development and treat associated costs
as an investment. Popular development activities include formal training, mentoring,
rotations through key functions, formal university-level courses, certificate and degree
programs, short courses and tutorials, webinar courses, professional society lectures,
participation in communities of practice, and, in exceptional cases, scholarly
sabbaticals and internships at scholarly institutions.

“In a lean system, people learn best from a combination of direct experience and
mentoring. Excellent engineers that fit in with a high-performance PD do not graduate
from college ready baked to handle important projects; they are built slowly from
scratch. Toyota has always recognized this truth and has developed rigorous selection
and training processes to support it.” [Morgan and Liker, 2006, p. 163].

EXPLANATION DISCUSSION:

Buildings are complex product in nature. Even though, the complexity of building is
growing with new emerging issues are being considered as design criteria as energy
saving. Lean model mainly focus on the design phase of the building. Such focus and
with its continuous development, Lean model create a need for continuous
development of professionals knowledge and skills in order to stay competitive and
score high rate.

SUGGESTED IMPLEMENTATION:

Each corporation should develop a formal program and budget for workforce
development. The educational path should be well designed, consistent with a
company’s long-term strategy and mission. Large companies can enter into
agreements with teaching institutions to offer well-designed qualified education at a
discount.

SUGGESTED IMPLEMENTATION DISCUSSION:

The strategy role is about creating a motive for engineer to develop his or her
knowledge. In the same time, the strategy allows for agreements with teaching
institution on the ground of customer’s values. The training curricula could consider
Lean model as their goal. It is important to notice that BIM technology will become
sooner or later a training material. In light of the strategy, it will not seen as only a
software but also a catalyst for IPD.

LAGGING FACTORS:




* Expectation that engineering education (college level or MS level) is sufficient
to immediately start productive engineering work.

* No workforce development opportunities in the workplace.

* Employees driven too hard to have any time or energy left for development.

*  Only on-the-job training without mentoring (which really means no training,
and junior engineers repeating the same mistakes all the time, causing program
delays).

LAGGING FACTORS DISCUSSION:

In contrast to engineering education which focus on scientific principles of a
discipline, Lean model is about customer’s value which is the real productivity.
Beside identifying the gap between education and productive engineering work, the
strategy clarify the need for workforce development. In the same time clarify the need
for mentoring so mistakes do not be repeated and high rating is possible.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 235).

ENABLER:4. Nurture a Learning Environment.

SUBENABLER(S) AND USE RANKINGS:

1. Perpetuate technical excellence through mentoring, training, continuing education,
and other means.(U=0.82)

2. Promote and reward continuous learning through education and experiential
learning.(U=0.36)

4. Pursue the most powerful competitive weapon: the ability to learn rapidly and
continuously improve.(U=0.55)

VALUE PROMOTED: Sustain competitiveness by rapid effective learning and
improving in product development faster than competitors.

WASTE PREVENTED: All categories of waste.

EXPLANATION: As described under subenabler 6.3.2, investment in workforce
development is one of the best long-term investments companies can make if they
desire to be competitive. This is particularly important for organizations involved in
high-tech PD, where knowledge explodes exponentially and rapid learning is critical
for success. For such companies effective continuous learning and improvement is not
an option; it is a critical aspect of a Lean organization. The present three subenablers
(6.4.1, 6.4.2, and 6.4.4) address three mutually complementary aspects of learning for
technical excellence. Subenabler 6.4.1 is generic: It promotes an enterprise-wide
implementation of best learning practices, including mentoring, training, continuing
education, and other means. Subenabler 6.4.2 is more specific: It calls for an explicit
practice of rewarding continuous learning through formal education and experience-
based learning. Finally, enabler 6.4.4 calls for creating and sustaining a company
environment, infrastructure, and culture that permits rapid learning.

EXPLANATION DISCUSSION:
In Lean thinking, effective continuous Learning is not optional if competitive




advantages is desired. A fundamental role of the strategy is linking competition in
light of customer’s values with profit. This happens as discussed through making
Lean ratio a major decision criterion for customer. In this sense the strategy motivate
stakeholders to consider effective continuous learning a necessity for competition
especially that Lean model is in continuous development.

SUGGESTED IMPLEMENTATION:
The companies involved in PD should implement the entire menu of learning
activities, including:
* Formal in-house training and mentoring by more experienced engineers.
* Rotations of engineers through key functions.
* Formal university-level courses.
* Advanced certificate and degree programs.
* Lectures, short courses and tutorials offered by professional societies and
experts.
* Participation in communities of practice.
* For exceptional individuals, scholarly sabbaticals and internships at scholarly
institutions.
A special budget and infrastructure are needed to administer these educational
activities. A system of rewards should be implemented, such as reasonable time oft for
education, easy access to courses and instructors, an easy-to-use rotation system,
bonuses for tangible learning outcomes, and an information system (on company
intranet) about local educational events such as Ed fairs.

When a situation calls for rapid learning and improvement (e.g., when a new
technology, tool, or competition appears), the company should be prepared to quickly
organize a short course, a lecture by an expert, or similar educational experience, and
invite stakeholders (employees and possibly key suppliers) to attend.

SUGGESTED IMPLEMENTATION DISCUSSION:

As discussed previously, the strategy motivate producers to think of continuous
learning as necessity for competition. Such motivating will eventually translated into
budget and time assigned for suggested previous implementation. The important point
to notice is that Lean model contribute in making the learning process effective as it is
developed around customer’s values the ultimate goal of a business. This is
specifically true in light of the new technology BIM. Basing Lean model on analysis
of the design and not specific requirements for the design increase the need for
integration and collaboration. In the same time, Lean ratio increase the need for IPD
consistent procedural changes.

LAGGING FACTORS:
* Not enough budget for continuous learning.
* Employees driven so hard that no time or energy is left for education.
* Continuous learning not rewarded or appreciated.
* Lack of education infrastructure.
» Lack of policies and recognition for rotations and mentoring.
* Companies ignorant about the local university educational programs.

LAGGING FACTORS DISCUSSION:
As discussed previously, the strategy motivate assign budged and time for the process
of continuous learning. On the other side, involving universities and other educational




infrastructure in the process of developing the two concepts of the strategy (Lean
model and ratio) increase their awareness of industry need.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 237).

ENABLER:4. Nurture a Learning Environment

SUBENABLER(S) AND USE RANKINGS:
3. Provide knowledge experts as resources and for mentoring. (U=0.45)

VALUE PROMOTED: Wisdom and experience of experts promotes excellence
throughout the PD enterprise.

WASTE PREVENTED: All categories of waste.

EXPLANATION:

Practically all large PD enterprises have numerous in-house experts. Normally, these
are senior people of recognized wisdom and achievement. The present subenabler
promotes making these experts available for internal consultations and for mentoring
more junior engineers and managers, just as university professors hold office hours
for advising students. This practice is conducive to sharing of the wisdom of experts
across the enterprise.

Liker [2004, p. 182] describes an interesting practice at Toyota: “Toyota leaders, by
having a combination of in-depth understanding of the work and the ability to
develop, mentor, and lead people, are respected for their leadership abilities. Toyota
leaders seldom give orders. In fact, the leaders often lead and mentor through
questioning. The leader will ask questions about the situation and the person’s strategy
for action, but they [sic] will not give answers to these questions even though they
have [sic] the knowledge....The roots of Toyota leadership go back to the Toyoda
family who developed Toyota Way Principle 9: ‘Grow leaders who thoroughly
understand the work, live the philosophy, and teach it to others.””

EXPLANATION DISCUSSION:

The wisdom of experts could save industry a lot of waste mainly rediscover the wheel
kind of waste. Even though the strategy does not call for direct mentoring and training
of local producers by the experts, it seeks to integrate their wisdom within its
concepts. The process of developing Lean model should involve such experts,
especially in the process of selecting and prioritizing the required analysis. In the
same time, estimating of fair lean price should be done by such experts. As discussed
previously, Lean model and ratio could be viewed as common vision among local
producers. Involving experts in developing this vision encourage producers to adopt
best practices for sake of satisfying it.

SUGGESTED IMPLEMENTATION:
* Prepare a directory of in-house subject matter experts listing their fields and
access (names, phone, email, physical location, office hours for consultation).
* Verify that the experts are willing to devote a few hours per week to inside
consultations.




* Make the directory available to junior engineers and managers and encourage
them to seek the expert’s help.

» If practical, employ recently retired experts for this purpose. These retired
people often appreciate the recognition and also enjoy passing their wisdom on
to the following generation. The enterprise may benefit from their experience
and wisdom, and the cost of a few hours per week is minimal.

* Let new engineers capture the wisdom of “gray hair” experts. Use a
knowledge management strategy and do not wait until the experts retire or
leave the company.

SUGGESTED IMPLEMENTATION DISCUSSION:

The end result of all previous suggestions is capturing wisdom of experts and passing
it to the following generations. The strategy does not directly any direct action toward
such end, but it motivate producers to ask and benefits of the available wisdom to
enable better rating.

LAGGING FACTORS:
* Experts overutilized in current active programs with no time left for sharing.
* Experts not willing to share.
* Experts saying: “when I was young I did not ask for help, so why should I now
help others?”
* Fear of layoff: “If I tell them everything I know, they will let me go.”

LAGGING FACTORS DISCUSSION:

The strategy does not encourage share of experts’ wisdom. In contrary, it could
encourage the unwilling of share so wisdom owners keep their competitive advantage
and score higher in the rating. This could be resolved partly by fairly compensating
experts for training the new generation.

LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 239).

ENABLER:4. Nurture a Learning Environment.

SUBENABLER(S) AND USE RANKINGS:
5. Value people for the skills they contribute to the program with mutual respect and
appreciation. (U=0.45)

VALUE PROMOTED: Trust and respect that every employee will do his or her job
so that we are successful as a company.

WASTE PREVENTED: All categories of waste.

EXPLANATION: Sam Heltman, Senior Vice President of Administration at Toyota
Motor Manufacturing, North America (one of the first five Americans hired by
Toyota, Georgetown), said it well: “Respect for people and constant challenging to do
better —are these contradictory? Respect for people means respect for the mind and
capability. You do not expect them to waste their time. You respect the capability of
the people. Americans think teamwork is about ‘you liking me and I liking you’.
Mutual respect and trust means I trust and respect that you will do your job so that we




are successful as a company. It does not mean we just love each other.” [Liker, 2004,
p. 184]

Deming [1982, p. 118] addressed the case of a “lone worker,” also relevant here:
“There are abundant examples of people that cannot work well in a team, but who
demonstrate unquestionable achievement in the form of respect of colleagues and of
peers, through inventions and publications in scientific journals. Such a man may
make fabulous contributions to the company as well as to knowledge. The company
must recognize the contributions of such people, and provide assistance to them.”

EXPLANATION DISCUSSION:

Buildings are complex systems (i.e. subsystems are affected by each others). A sub
optimizing of a subsystem will result some kind of waste and value the others. The
process of compromising the optimization process for minimum waste and maximum
value should be done in a collaborative environment. Such environment should be
based on mutual respect and trust of all disciplines so better design, hence better
rating, is possible.

SUGGESTED IMPLEMENTATION:

Without exception, all people at all levels like to be appreciated and respected.
Respect, appreciation, and recognition are always conducive to extra effort and better
work morale. Individuals with particularly significant contributions should receive
particularly significant appreciation. Appreciation should be indicated right away and
not only during annual evaluations. All employees should receive respect for their
normal work. Implementation of this subenabler should be enterprise-wide, promoted
by all levels of management.

SUGGESTED IMPLEMENTATION DISCUSSION:

As the analysis of Lean model get more advanced, the need for more effective
collaboration is increased. Such collaboration will not happen without appreciations
and recognition of individuals contributions. In this sense, the strategy motivate
respect and appreciations attitudes among individuals.

LAGGING FACTORS:
* Position that “the job and pay alone are sufficient signs of appreciation.”
* Bureaucratic culture in which the lack of trust, honesty, and respect is
compensated with demands for bureaucratic evidence.

LAGGING FACTORS DISCUSSION:

The multidisciplinary nature of Lean model helps create appreciation of all value
contributors, regardless of their discipline. As BIM get more utilized in the rating
process, this will bring more automation and real time collaboration. Hence, the
culture of shared responsibilities will increase and less bureaucratic evidence is
required.




LEAN PRINCIPLE 6: Respect for People (Oppenheim, 2011, p. 245).



ENABLER:S. 5. Treat People as Most Valued Assets, not as Commodities. (U=0.70)

SUBENABLER(S) AND USE RANKINGS: None.

VALUE PROMOTED: Engaged, creative, entrepreneurial, and empowered
workforce ready to take on any challenges enthusiastically.

WASTE PREVENTED: Great workforce is capable of eliminating all waste
categories efficiently.

EXPLANATION:

This may be the most important enabler among the entire set presented in this volume.
And it may be the oldest: It was formulated by Edward Deming over 20 years ago, but
has been known throughout human history [Deming, 1982]. It appears self-evident,
but its use ranking of 0.70 is still less than perfect “2,” leaving room for improvement.
The enabler should be regarded as an important step in achieving an enthusiastic,
creative, entrepreneurial, engaged, and empowered workforce. We want employees
who are so involved in their work using both sides of the brain that they tend to come
to work on Monday before the official start time because they can’t wait to start
putting in place the great ideas that have occurred to them over the weekend. These
employees who treat work challenges the same way as mountain climbers, ocean
sailors, or major league players see their sport challenges: to be overcome by all
means as if their life depended on it, because they get great satisfaction from it. This is
a rare feeling, but it does happen if work is led by an extraordinary leader who is
trusted and loved by the team and who knows how to treat people. The individuals
who are lucky enough to work for such a leader know the feeling exactly. The feeling
is known among many front line solders. It is the feeling that all team members are
voluntarily aligned for a common goal, and all feel indispensible.

Contrast that with an environment that, regrettably, occurs in some large programs:
bureaucratic, focused on production of artifacts rather than great engineering, lasting
so many years so that nobody has any sense of making progress, led by characterless
bureaucrats who all sound alike, surrounded by a rich menu of waste, and unable to
revolt against it,...(add your own frustrations).

EXPLANATION DISCUSSION:

The core idea here to satisfy higher psychological values (as innovation and
challenge) of available human resources beside security and tradition (need for
income and stable work). In this light the strategy could be seen as one step on the
road as the continuous development of Lean model could create a challenge for the
producers. In the same time making higher ratio rewards producers and requires
innovation to solve the problems in light of better values and less waste.

SUGGESTED IMPLEMENTATION:
* In promotion, place big value on leadership and human skills.
* Treasure and reward good leadership rather than bureaucracy.
* Respect all people.
* Never hire people as if they were commodities.
* Groom, rotate, and support the best leaders (those trusted by their peers).
* Study the literature on leadership.

SUGGESTED IMPLEMENTATION DISCUSSION:
Leadership is an important issue in this enabler. In local projects, the concept of




leadership is not as defined as in other projects or PD programs. Creating a vision and
accumulating efforts around it is a major issue in leadership. As discussed previously,
Lean model and ratio could be seen as a common vision among local projects
stakeholders.

LAGGING FACTORS:

* Bureaucratic selection and management of people.

* Selecting new hires for expedient need rather than competence, experience,
and interpersonal skills.

* Focus on artifact production rather than great engineering of systems.

* Long programs that make progress invisible.

* Dissolved management.

* Focus on profits rather than technical work.

* Complacency with waste, or worse: incentives for waste.

LAGGING FACTORS DISCUSSION:

Many of previous lagging factors could be overcome by the implementation strategy.
Lean model clarify the definition of waste and value which make complacency with
waste more difficult. Also, Lean model provide a common vision which aid reducing
the effect of dissolved management by focusing efforts on common goal. The
technical nature of Lean model help increase appreciation of engineering works.
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