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Learning Objectives

By the end of this session, participants will be able to:

1. Learn how best projects differentiate from typical
2. Understand impact of project choices
3. Become a change agent

Transforming Design and Construction

6\ Lean Constructiqn Institute
o
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Research Methodology

1. ldentify what creates value (satisfaction) for each stakeholder
2. Collect data from best and typical projects on: e s anis 591
« Satisfaction Metrics (e.g., design excellence, profitability)
« QOrganizational Factors (e.g., team health, team dynamics)
« Commercial Factors (e.g., delivery method, procurement) G R E AT
« Operational Factors (e.g., management methods)
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Owner’s Business Case for Lean (2016)

% of Projects Achieving Outcome % of BEST Projects Achieving Outcome

(From approval of Capital Project) e

Completed Completed
Ahead of Schedule Under Budget

46%

45%

20%
a B

21% 17% Completed Ahead Completed Under Budget
of Schedule

Low Lean Intensity . High Lean Intensity

Completed Completed
Behind Schedule Over Budget

B Typical Project [l Best Project

DDD = DATA&
= ANALYTICS
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Great Design Enabled by Lean (2017)

% of Projects Achieving Outcome % of BEST Projects Achieving Outcome
(From initial involvement of Architect)

Completed Completed
Ahead of Schedule Under Budget

36%
18%
3% 8% K
Design Excellence Schedule Budget Design Excellence
‘H |gh Ratlng 4,"5) Final schedule was shorter Final construction cost was Opportunities for true
. than the original schedule lower than original budget innovation; achieved a very
-26% high level of sustainability;
progressive aesthetics
 Low Lean Intensity || Very High Lean Intensity
Completed Completed
Behind Schedule Over Budget

B Typical Project [l Best Project

DODG= Aitfrcs
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Why?
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6\ Lean Construction Institute
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Transforming the Built Environmen

12

Unlearning by doing

United States, gross value-added*
Per hour worked, 1947=100

Agriculture

1,200

~ Manufacturing

Wholesale and retail —l

Overall 400

Construction

1947 60 70 80 90 2000 10

Source: McKinsey Global Institute *At constant prices

Economist.com
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Research Methodology

 |dentification of need at 2019 AGC National Convention

‘“EQAL
So
"‘;
0

-
>/ THE CONSTRUCTION
%’ aqeme’” ASSOCIATION

« AGC Beta Survey:
« Schedule, Cost, Safety, Employee Engagement, Client Satisfaction

« Creation of Survey Instrument
« AGC Partners with LCIl and Dodge
* Creation of Core Group
« Creation of Stakeholder Group
 [terative Review, Final Survey Instrument
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FIndings

« Selection of Best v. Typical projects

« Unless otherwise noted sample size is:
 Total: 336 respondents

« GC/CM: 187

« Specialty: 108

 Heavy civil: 41

© LEAN CONSTRUCTION INSTITUTE
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Demographics: Firm Type and Job Role

* A good representation of general, specialty, and heavy civil contractors were included

* To be considered a heavy civil contractor more than 50% of that firm's projects were civil/horizontal

Firm type % civil/horizontal projects

60% 90% 9
56% 85%

80% 76%

50%
70%
60%
40%

50%

32%

30% 40%

0,
30% 24%

20%
20%

12%

10% 10%

0% 0% 0% 0%

0%

GC/CM, n=55 Specialty, n=27 Heavy Civil, n=41
0%

GC/CM, n=187 Specialty, n=108 Heavy Civil, n=41 B lessthan25% MWM25%t049% m50%to74% M 75% or more
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Demographics: Specialty Contractor

* A broad array of specialty contractor types were included

* Mechanical, HVAC, plumbing and electrical were most common

Subcontracting services: Top 10

Mechanical 24%
HVAC/sheet metal 24%
Plumbing 23%
Electrical 20%
Carpentry/framing 18%
Thermal and moisture control 14%
Roofing 12%
Fire protection 11%
Concrete 11%

Steel erection/fabrication 7%

0% 5% 10% 15% 20% 25% 30%
n=108
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Demographics: Heavy Civil Specialty Services

* 16 specialty firms were considered heavy civil, based on their project types

* Many civil project services were included, primarily storm drainage, erosion/sediment control, and concrete

Civil project contracting services: Top 10

Storm drainage/wet utility 63%
Erosion and sediment control 38%

Concrete 38%

Paving

Demolition/wrecking

Line striping

Bridge/retaining wall

Piles/caissons

Masonry

Highway and overhead signs

31%

31%

25%

25%

19%

19%

19%

0% 10% 20% 30% 40% 50% 60% 70%
n=16
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Best Project Selection

* Respondent firms typically relied on quality and profitability as
determinants of “best” projects

Best project selection criteria

90% 81%
2t T1% 69%

70%

13%

68%

60%
50%
40%
30%
20%

10%

0%
GC/CM Specialty Heavy Civil

mQuality mSafety mProfitability mInternal Team Culture mExternal Team Culture
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Private Public

Best projects were most likely wholly private

Project classification

mBest mTypical

. 55%

50%

46%

40%

29%

30%

20%

10%

0%
Wholly Public Wholly Private Hybrid of Public and Private

-y,
$ © LEAN CONSTRUCTION INSTITUTE




LEARN BY DOING FROM THOSE WHO DO

FiIndings

* Project Outcomes

© LEAN CONSTRUCTION INSTITUTE
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Project Outcomes: Budget Variance

» Best projects were more likely to have a final cost lower than the original budget
» Typical projects were more likely to have no variance from original budget

Budget variance
60%

51%

50%

44%

40%

33%

30%

20%

10%

0%
*Final construction cost was lower than original budget *No variance — final construction cost matched original Final construction cost was higher than original budget by
budget less than 6%

m Best mTypical
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Project Outcomes: Profitability Variance

« There were significant differences between best and typical projects on profitability, one of the key items for
choosing a best project

« Typical projects were more likely to be within the expected profit range

« Best projects were more likely to have a higher profit than typical projects, with trade contractors most frequently
reporting the highest profit levels.

Profitability variation

1 1%

90%
80%

70%

55%

60%
50%
40%

30%

10% 10%
L 2h 2%
0%

Less than typical for a project of this type *Within the expected range for a project  *More than typical for a project of this Don’t know

of this type type
m Best mTypical
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Project Outcomes: Schedule Variance

« Schedule variance differed across the board for best and typical projects

* Best projects were more likely to be under schedule, typical projects were more likely to be either on
schedule or over schedule

Schedule variance

59%

70%

60%

45%

50%

34%

30%

37%

20%

10%

4%

0%
*Final schedule was shorter than original budget *No variance — final construction schedule matched the *Final construction schedule was longer than the original
schedule original schedule by less than 10% of the original scope

mBest mTypical
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Project Outcomes: Final Quality

* Both types of projects also achieved good quality outcomes, the other main item for choosing a best project
* Typical projects were more likely to meet more or most necessary features

* Best projects were more likely to exceed project expectations with no substantial items on the punchlist

Final quality achieved

o 68%

70%

52%

60%

41%

50%

40%
30%

20% 15%

10% O% 1% 6% -

17%

Significantly below initial Few/Some expectations met, but not all *More/Most expectations met (l.e., *Exceeded expectations (i.e., exceeded
expectations/failure (i.e., disappointing  (i.e., minimum features, remaining punchlist necessary features, punch list completed in features, no substantial items on the
features significant rework prior to punch items, remaining warranty call-backs 90 days, no ongoing warranty call-backs) punchlist, no warranty call-backs)
list, o

mBest mTypical
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Project Outcomes: Team Cohesion

* On best projects respondents significantly more frequently noted wanting to actively seek opportunities to work with that team again and that the owner
was a strategic partner

»  Significantly more GC/CMs (59%) than trades (36%) report that the owner was a strategic partner during construction on best projects, and GC/CMs
(40%) are significantly higher for typical projects in this category than both trades (14%) and civil contractors (27%).

»  Significantly more trade contractors (9%) report that none of these apply to their typical projects than do GC/CMs (3%) or civil contractors (0%)

Team cohesion

70%
61%

60% 0 4 /O 54%

- 51% 50% 6%

40:/0 ] H)

10% 490
190.2%

0%

*| would actively seek Project team members onsite  *Owner was a strategic partner Had repeat work with that owner None of these
opportunities to work with that  were supportive of each other during construction
team again

mBest mTypical
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Project Outcomes: Safety Level

« Both typical and best projects achieved good safety outcomes
« Typical projects were more likely to have a higher rate of fewer recordable incidents than best projects

« Best projects were more likely to achieve the highest level of safety noted, with no recordable incidents or lost time

Safety level achieved

80% 3%

70%

60%

40%
22%

48%

30%

20% 0
10% 0% 1% 5% 117
0% 4

More incidents/recordables than average; Average recordable incidents; An OSHA *Fewer recordable incidents than typical;, *No lost time; No recordable incidents or
Notable lost time; Multiple OSHA citations citation; Some lost time No OSHA citations; No harm to the public; harm to the public; Good safety culture
Good safety culture on our team shared by all companies onsite

mBest mTypical

-y,
$ © LEAN CONSTRUCTION INSTITUTE




LEARN BY DOING FROM THOSE WHO DO

FiIndings

* QOrganizational Factors
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Organizational Factors: Team Chemistry

» Typical projects were more likely to report a fair or good team chemistry
» Best projects were more likely to report an excellent team chemistry

« GC/CMs report fair team chemistry (14%) significantly less frequently than do trades (28%) or civil contractors (32%)
Team chemistry
70%

63%

59%

60%

50%

40%

30%

21%

20%

14%

10%

0% 2%

Poor *Fair *Good *Excellent

0%

mBest mTypical
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Organizational Factors: Timeliness of Communication

« Typical projects were more likely to note that communication was occasionally or frequently on time

« Best projects were more likely to note always on time communication

Timeliness of communications

62%

70%

60%

49%

45%

50%
40%

24%

20%

13%
6%

10% 0
0% 1%
0% |
Never on time *Occasionally on time *Frequently on time *Always on time

mBest mTypical
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FiIndings

« Commercial Factors
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Commercial Factors: Initial Engagement of My Company

* Typical and best projects did not significantly differ as to stage of the project for when a respondent
noted their company’s first engagement

When was my company first engaged
70%

56% >9%0
60% (0]
50% 0
A41% 44%
0

40%
30%
20%
10%

0%

Through Schematic Design (15% 30% End of Construction Documents or Later (100% CD)

m Best mTypical
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Commercial Factors: Project Delivery Method

* There were no significant differences in project delivery method between best and typical projects

Project delivery method

40% 38%
T 30%
30% 28%
25%
250% 22%
20%
4%
10%
0 0
10% 0 8% 1%
70 5% 5%
0%
Design-bid-build Construction Management at Design-build based on initial ~ Design-build/EPC/Turnkey Integrated project delivery Other

Risk design/bridging documents based on (multi-party agreement)
program/requirements

m Best mTypical
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Procurement Process

e Typical projects were more likely to use an open bid process

Procurement process
50%

U
45% 43%
i 41%
40%
35%
30%
25% 23% 23%
0
. 21%
15% 11%
10%
° 6%
59 2% 2%
0% B
*Open Bid Prequalified Bid RFP Sole-Source Other, please specify:

mBest mTypical
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FiIndings

 Process/Operational Factors

© LEAN CONSTRUCTION INSTITUTE




LEARN BY DOING FROM THOSE WHO DO

Process Factors: Design/Preconstruction Practices

« Best projects significantly conducted more design practices including; budget estimates at major phases of
design, tested concept design against project goals, an iterative design process informed by continuous
review and validated against outcomes, and developed a production plan identifying main project phases

Design/preconstruction practices
70%

60%

60%

50%

36% 3970

, 22%

e5|gn developed with  Construction was releas

40%

2904 31%

*Budget estimates and/or  *Diverse group, including Development of a cost-

25%

30%

20%

14%

10%

0%
Developed a production None of these

value engineering my company, tested model, which is segregated project stakeholders using in small packages based plan for the project
conducted at major phases concept design against into major systems or  sets of alternative solutions design intent and team rlsk identifying main project
of design project goals and building elements to steer and informed by continuous analysis phases, plan for
constraints (e.g., schedule  design with the project review and validation of prefabrication/
and budget) to sign off on stakeholders cost, schedule and design, modularization, overall
recommendation tightly coupled with supply chain needs, long
customer value lead items

mBest mTypical
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Process Factors: Communication and Information Exchange

« Best projects held regular team meetings focused on reporting out issue identification

more frequently than typical grOJects
ommunication and information exchange

o T73%

70%

60% 28%

60%

51%
50%
40% 32% 319
28% 0 29%
30% 26%
20% 17/%
o % 7%
B i
O%
Id regular team Short daily stand-up A disciplined approach Electronic information Planning for BIM 3D BIM 4D and site logistic None of these
meetings focused on team sessions to verify to make the stepsina exchange (paperless implementation of BIM  coordination/clash planning
reporting out issue  plan status and needs process visual so status project) using a structured detection
identification with rotating leadership of system/key process to define uses,
performance indicators information hand-offs ,
can be understood at a and deliverables
glance

m Best mTypical
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Process Factors: Safety Practices

« Best projects were more likely to use a disciplined approach to maintain orderly site
than were typical projects

Safety practices
80% 68% 64%

70%
59% 9%

60%
50%
% 0
P TAL 37% 350, 34%
28%
30%
20%
o, 8%
10% 6 /0
- I
Safety professionals Weekly safety Daily job hazard Reporting of positive an d|SC|pI|ned approach Root cause analysis on None of these
involved in every aspect inspections led by GC analysis/pre-task compliance observatioris t0 maintain orderly site recordable or high
of preconstruction and participated in by planning by trade workers and/or (exceptional potential incidents
planning contractor stakeholders safety professionals housekeeping, nothing

hits the floor, 5S)

mBest mTypical

-y,
$ © LEAN CONSTRUCTION INSTITUTE




LEARN BY DOING FROM THOSE WHO DO

Process Factors: Planning and Scheduling Practices

» Best projects were more likely to have key stakeholders to help define project milestones and develop plans for phases working
backwards to determine handoffs, and define weekly task lists and measure the percentage of tasks completed to make

necessary adjustments to plans _ _ _
Planning and scheduling practices

58%

60% 490 56%
50% . 46%
= 400t
30%
o 24% 21%
20% 0)

CPM/baseline schedules

70%
62%

y stakeholders define ey stakeholders Key stakeholders define a Production scheduling  Implementation of multi- None of these

are regularly published f project milestones and roactlvely review list of tasks to be focused on detailed trade prefabrication
review at OAC meetings develop plans for specific upcoming tasks to confirm completed within a week planning of worker and /modularization
phases working their plan, identify and and regularly measure the crew level tasks at short
backwards to determine  remove obstacles/road percentage of tasks  intervals (15 or 20 minute)
handoffs blocks completed vs planned and for highly repetitive work
make adjustments as to smooth workflow
necessary

mBest mTypical
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Process Factors: Quality Practices

« Use of contract required mock-ups, in-process quality checklists and tracking of quality issues during
construction and engaging workers directly in identifying and solving problems were practices more
frequently conducted on best projects

Quality practices

70%
60% 59%
0 0
53% 52%
50%
’ 43%
0,
40% 9% 34%
0
30% 6%
0
oo 19% 18%
11%
N 60/0‘
0%
*Use of contract required Design informed by Team initiated mock- Walking the job site to  Identification of a portion *Engage workers directly None of these
mock-ups, in-process material cut sheets from ups/first run studies/early identify waste elimination  of the workplace to be in identifying and solving
guality checklists and contracted trade prototyping of distinct opportunities observed and look for problems
tracking of quality issues partners/vendors features/typical inefficiencies

during construction components

mBest mTypical
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Process Factors: Issue Resolution & Decision-Making Practices

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

« Using a formal decision-making system for determining the best decision by looking at the
advantages of each option was more frequently done on best projects than typical ones

Issue resolution/problem solving/decision-making practices

0
41% 38%

30%
26%

Problem solving/decision Used a disciplined
making occurred based  approach/retrospective to
solely on leader’s opinion or regularly discuss after an

35%

HO/

Used a systematic, forma
approach for analyzing
possible causes to

40%

H/O

sed a formal decision-
making system for
determining the best

on lowest initial cost event what was successful determine the root cause of decision by looking at the

and could be improved

© LEAN CONSTRUCTION INSTITUTE

a problem

advantages of each option

mBest mTypical

25%

I 13%

Employed a formal
collaborative problem-

20%

I 13%

Employed an ongoing and
formal method of

solving process that defines continuous improvement by

the problem, creates
alignment among
stakeholders, identifies the

current state, defines goals,

analyzes gaps and
recommends solutions

making incremental
changes initiated by anyone
when an abnormality was
detected

14%

None of these
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Lean Intensity

 Activities were weighted to reflect positive contribution to Lean
 Respondents were analyzed by their usage (Lean Intensity)
« Three roughly equal tiers were created (Low, Medium, High)

* Performance (cost, schedule, team chemistry, etc.) on best and typical projects was
correlated to Lean Intensity

« Meaningful variances include the following...

© LEAN CONSTRUCTION INSTITUTE
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Impact of Lean Intensity on Outcomes

All Projects (Best and Typical)

40%
35%
33% 34% 33% i 34%
29% 30% 307% 29%
27% 26%
227 21%
Quality Safety Cost Profitability Schedule Internal Team External Team
Culture Culture

Low Lean Intensity M High Lean Intensity
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Lean Intensity and Performance: Safety

TYPICAL PROJECTS:
Fewer recordable incidents than typical; No OSHA citations; No harm to the public; Good safety
culture on our team

High

Lean 50%

Intensity

Medium
Lean
Intensity

Low
Lean
Intensity
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Operational Excellence Improved by Lean (2021)

% of Projects Achieving Outcome
(Performance from initial involvement of contractor)

% of Projects Achieving Outcome

Completed Completed
Ahead of Schedule Under Budget

| 4% |
Exceeded quality Profitability Excellent safety All my employees  External team
expectations higher than culture; no are empowered, members would
typical lost time or opportunities for  work with our
recordables growth/learning team again
Completed Completed B Typical Project [l Best Project
Behind Schedule Over Budget

B Typical Project [} Best Project
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Where should you invest?

* Intentional Project Formation
 Conditions of Satisfaction

 Design & Precon

- Tested concept design against project goals and constraints; Set based design; production plans
(prefab, modularization, etc.)

« Safety
. 5S
e Schedule

« Stakeholder milestone schedule; Make ready planning (including constraints)
 Turnover
« Small batches

 |Issue Resolution
« Choosing by Advantages

-y,
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For example...

« Alignment of team goals
 Consider all options
« Keep it organized, clean and safe = productivity

© LEAN CONSTRUCTION INSTITUTE
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A few more examples

+ Keep it flowing

e Break it down

« Keep it transparent

© LEAN CONSTRUCTION INSTITUTE
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Questions

Click Links to Navigate Resources Below

ﬂ AGC Lean Forum 1 LCl Homepage , Prior Research Results
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https://www.agc.org/leanforum
https://leanconstruction.org/
https://leanconstruction.org/pages/learning/research/
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In the spirit of continuous improvement, we would like to remind you to
complete this session’s survey! We look forward to receiving your
feedback.
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Contact Us

Bevan Mace Ashley Phelps

Balfour Beatty Gilbane Building Company
bmace@bbus.com aphelps@gilbaneco.com
Donna Laquidara-Carr Joe Ferrucci

Dodge Data & Analytics F+F Mechanical
donna.laquidara@construction.com Joe.Ferrucci@ffmechanical.com
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Thank you for attending this presentation. Enjoy the rest of the 234 Annual
LCI Congress!
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