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This Fall I retired from active management at Miner Dederick, and I’m
looking for assignments in external project management and
consulting. To keep myself busy I’m going to do a series of newsletters
with what I think are interesting facts about the business of building
design and construction. Let me know if you have any ideas about
topics for the future.

General Contractors Margins

The Construction Financial Management Association does a good
survey each year of the audited financial statements of contractors.
The surveys reveal several things:

General Contractors Don’t Make Much Money:
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10 yr average return on assets was 5.5%, about half of US industrial average

The Larger the Firm, the Smaller the Overhead and the
Smaller the Profit. In 2010:
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The Situation is Much Different in Different Parts of the
Country. In 2010:
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Let me know if you want more information.
information
Warner.Strang@spms.us
713-962-1805
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I’m not fully busy, so I am doing a series of newsletters on topics of
general interest in building design and construction. Last month it was
general contractors margins, so this month we will look at overhead
and profit margins for important subcontractor specialties.

Specialty Contractors Margins

The table on the following page gives some data from the annual
Construction Financial Management Association annual survey. In 2010
and in 2006. For the last five years they have collected data from the
larger specialty subs. Here are the things I get out of the table:

Traditional building trades are suffering
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If you take concrete, masonry, drywall, and painting, margins are down
by a third and backlog is down by 60%. That understates the situation,
since the drop in numbers of firms reporting where probably firms that
had bad results.

MEP trades are doing better

On the other hand, more MEP firms reported in 2010 than in 2006, their
margins rose, and their backlog fell less dramatically.

The fair markup for a sub depends on the
labor content of their work.
work
The net profit for all these trades is within a narrow range, but the total
markup is influenced by the home office cost of servicing personnel.
The average drywall contractor has twice the overhead as a
percentage of sales of the average concrete contractor, and one and
a half times the average MEP contractor. So in thinking about the fair
markup on change orders, we shouldn’t use the same percentages.

There are some special
p
cases

Structural steel firms seem to be doing better since the international
market for steel has firmed up. Some paiinting contractors are
achieving better margins, since many small firms have left that business.

Let me know if you want more information.
Warner.Strang@spms.us
713-962-1805

Specialty subcontractors

Margins
All Consolidated
Gross Profit
Overhead
Net Profit
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12.0%
10.8%
1.2%

9

16.1

Gross Profit
Overhead
Net Profit

13.70%
13.60%
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14.3%
11.6%
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I’m not fully busy, so I am doing a series of newsletters on topics of
general interest in building design and construction. We’ve talked
about financial margins so far, so this month is about construction
durations.

How Long Does It Takes to Build a Building?

The obvious answer is to examine a detailed design, the preparatory
steps,
p , and the market climate,, and do a detailed schedule. But before
you are ready to do that, it might help to look at some history of the
actual number of months between notice to proceed and substantial
completion for the projects where I have personal confirmation of the
information.
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The chart below shows the actual number of months for a selection of
building projects. They have some common characteristics:

They are new construction. Renovation expands the
possible scope of work too much.

M t are in
Most
i the
th southern
th
half
h lf off the
th United
U it d States,
St t
from
f
Florida to Arizona. California projects are the blue
squares. It seems to take a little longer there.

Most are institutional educational, civic, and healthcare
projects. Some are technically complex, and others are
basic, but that doesn’t seem to have a systematic effect
on duration. None of these are above six levels.

Gross Building Area - sf



You can draw your own curve, but I get 10 months plus 5
months for each 100,000 sf, leveling off about 400.000 sf
Do the detailed schedule as soon as you can. This is
extremely rough.

Let me know if you want more information.
Warner.Strang@spms.us
713-962-1805
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I’m still not fully busy, so I am doing a series of newsletters on topics of
general interest in building design and construction. We talked about
construction durations last month, so this month is on total design costs.

How Much Does It Cost to Design a Building?
Negotiating a design contract is difficult, because it is hard to agree on
how long it takes to do each task, and there is a remarkable amount of
rework and exploration. The two graphs below show some historical
data on total design cost for both new building construction and
building renovation.
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Design Cost / Construction Cost

New Building Construction

Building Renovation

Construction Cost - millions

Here are some facts and observations:
¨

¨

¨

There really isn’t a standard percentage that incorporates
the wide ranges of work required, and different
approaches. The fees at 4% above are Florida schools
that simply site adapt previous designs; the 13% fees are
ones that involve very technical buildings and include
commissioning.
Small projects, below $2 million, have an even wider range
of cost because there are some fixed steps that don’t get
smaller for a small building, so the percentage rises.
If you do the logical thing, and agree on a workplan with
reasonable labor hours, my experience is that you will
need to add 35% to get close to the actual labor
expended.

Let me know if you want more information.
Warner.Strang@spms.us
713-962-1805

URS  L ast month I joined the URS Infrastructure & Environment
team in Houston, to provide a deep resource of project management
services. I will – now we will – continue to do small studies each month
on subjects of interest to owners with building programs. This month it
is about the project overhead needed to put facilities into place.

URS in Houston

What does it cost to put $1 of construction in place?

In Houston URS has a staff
of over 900 professionals,
including architects,
engineers, and
construction managers.
We have existing service
contracts with several
institutions that make
quick performance easy.

The overhead costs of facilities budgets include design, testing and
inspection, sometimes the costs of reaching agreement on scope with
various interests, furniture and equipment, and the costs of
administering the project. In the data below we have excluded land
and owner administrative staff costs, since most owners don’t charge
their staff time or program managers to each project. Where the
owner staff or program manager cost is known the full cost is shown as
the top of a vertical bar. Most of the projects are institutional or
governmental.

Here’s what I get out of this:
♦ It usually costs 20 to 40 cents to put $1 dollar of construction into place, excluding owner
management, which can add as much as 10 cents.
♦ In highly regulated places, like California, this can go up to 70 cents when all the staff costs are
included.

Please call if we can be of service:
Warner Strang 713.914.6510
Dan Wardrop 713.914.6590
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I’m still not fully busy, so I am doing a series of newsletters on topics of
general interest in building design and construction. We talked about
construction durations last month, so this month is on total design costs.

How Much Does It Cost to Design a Building?

Negotiating a design contract is difficult, because it is hard to agree on
how long it takes to do each task, and there is a remarkable amount of
rework and exploration. The two graphs below show some historical
data on total design cost for both new building construction and
building renovation.
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Let me know if you want more information.
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Here is another in the monthly studies on subjects of interest to owners of building projects. Some
responses to last month’s study of design times reminded me of some data we had measuring how well
we all get along with each other.

Project Cooperation
Project teams – owners, designers, general contractors, specialty contractors – depend on the ability to
understand each other and act together to produce the intended results. They have different financial,
aesthetic, and functional goals, but they can only be met with joint action and communication.
The figure below shows the percentage of times in day to day work that that understanding goes wrong.
“RFI Confusion %” measures the percentage of times that a Request for Information must be resubmitted
because either the question or the answer wasn’t clear to the other party. For example the last project on
the figure had 29% of the RFI’s resubmitted. “Submittal Churn %” measures the percentage of submittals that
must be resubmitted before approval to fabricate. “PCO Rejection %” measures the fraction of Proposed
Change Order proposals that never make it into a change order. The last project in the figure had 46% of the
submittals redone, and 83% of the change order proposals rejected, for a record score of 157% total. Most
qualifications based selection projects have total scores in the 10% to 30% range, and most lump sum bid jobs
have total scores in the 20% to 60% range. Size doesn’t seem to matter.

Please call if we can be of service:
Warner Strang 713.914.6510
Dan Wardrop 713.914.6590

What Percentage Should Change Orders Be?
I’ve never known a job without change orders – it’s hard to do
anything significant without some small change in plan. Usually the
reasons for each of them are categorized like this:
Owner Added Scope
Designer Omissions
Designer Errors
Unforeseen Concealed Conditions
Here is a collection of data about changes in projects. The projects
are largely public buildings, education and healthcare projects in the
South and West.
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Constr
Cost
Program or Project
Million $

Total Change
Orders
%
No

Large City Yearly CIP

937

1.9%

Small City Yearly CIP

74

A-E
Error
%

Unfore
A-E
seen
Owner
Omission Condition Change
%
%
%

Other
%

82

0.0%

0.0%

0.0%

1.8%

0.1%
0.3%

5.9%

630

0.4%

0.2%

1.6%

3.3%

Large Florida School District Bond831
Issue

4.6%

1303

0.6%

0.2%

0.7%

3.1%

0.0%

Suburban Medical Building

0.8%

30

0.2%

0.0%

0.1%

0.6%

-0.1%
-0.2%

19

Suburban Medical Building

16

0.6%

28

0.2%

0.0%

0.1%

0.4%

Rural Courthouse

25

7.9%

192

4.1%

0.0%

0.9%

2.8%

0.0%

Large City Ambulatory Care

69

8.6%

314

7.2%

0.0%

0.2%

1.1%

0.1%

Crime Lab

25

5.0%

145

3.8%

0.0%

0.4%

0.5%

0.2%

Small Office Renovation
Industrial Plant Office Building
Retail Center
Single Florida School
Texas Charter School
Small Texas School Program

3
5
29
4
12
46

10.7%
13.8%
5.8%
4.3%
3.2%
3.6%

54
8
11
64
93
68

3.0%
3.2%
0.2%
0.4%
0.0%
0.0%

0.0%
1.4%
1.2%
0.0%
1.9%
0.6%

3.6%
0.0%
0.0%
1.9%
0.9%
0.2%

4.1%
9.1%
4.4%
1.5%
0.4%
2.8%

0.0%
0.0%
0.0%
0.5%
0.0%
0.0%

2097

3.6%

3022

0.6%

0.1%

0.4%

2.4%

0.0%

Personal Data Totals

What I get out of this is this:
♦
Programs that average out change orders usually wind up about
4-6% total. The top one fudged some.
♦
Individual projects have big swings 0 to 15%
♦
Most change orders are owner scope additions. Significant AE
errors are not common, but sometimes are large. Unforeseen
conditions add significantly to most renovation projects.

Please call if we can be of service:
Warner Strang 713.914.6510
Dan Wardrop 713.914.6590

Virgin Galactic Spaceport
URS and Norman Foster and Partners have completed the
design and construction of a unique building in New Mexico for
the New Mexico Spaceport Authority . The building will be the
primary operational facility for Virgin Galactic and space
education gallery for the New Mexico Spaceport Authority.

URS in
Houston
In Houston URS has
a staff of over 900
professionals,
including
architects,
engineers, and
construction
managers. We
have existing
service contracts
with several
institutions that
make quick
performance easy.

The 110,000-sq ft. facility includes a
simulation, and mission planning
rooms. The unique roof shape
fulfills a design requirement for the
building to be iconic yet blend
with the natural surroundings and
preserve the view-shed from El
Camino Real, a national historic trail. The building includes design
features that capitalize on New Mexico’s unique passive heating and
cooling attributes resulting in a very low energy use design. The
project is on track to achieve a LEED Gold certification. A
45,000-sq ft. drive through hangar is protected by a Group I sprinkler
and low-level high expansion foam system. A 14,000-sq ft.
maintenance and shop area offers direct access to the hangar.
Astronaut and visitor spaces include over 10,000-sq ft. of double
height space overlooking the airfield and primary launch area.
Operational support areas include mission control, pilot and
astronaut.
The terminal and hangar facility
provide space for both aircraft
and spacecraft, in addition to
operations facilities (including
pre-flight and post-flight facilities,
administrative offices and
lounges). The maintenance
hangar accommodates two
White Knight carrier aircraft and
five SpaceShip Two spaceliners.
Construction
Cost
URS has offices
all over the
world to assist our clients in projects
large and small.
If you need a spaceport, or just more space, please
give me or Dan a call.
Warner Strang 713-914-6510
Dan Wardrop 713-914-6590

BIM – Pants on Fire ?
We all work in a business that loves new ideas and concepts, so
we are constantly assaulted with three letter acronyms for better
ways to do things – think PPP, IPD, Lean construction, and BIM.
BIM, however, has the strength that it really is new technology,
and clearly has the power to really improve things, rather than
just reminding us of previous good ideas.
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engineers, and
construction
managers. We
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with several
institutions that
make quick
performance easy.

Trouble is, we’ve all been thinking that for a long time. The idea
started in 1987, and I saw Leo Linbeck III use it to great
advantage in 1995 – 17 years ago. It still isn’t the universally
accepted way to document the creation of a building. I
cheered up this year when my Aggie scheduling students did a
good 3D simulation of a construction schedule. I started trying to
quantify the use of the technology to see if I could press for big
investment. lt turns out to be hard to do. The published studies
always say things like “60% of architects questioned liked the
idea”, without actually saying how many jobs really use it.
So… I set out to see how many real jobs use it. The easiest use
is for architectural presentation to an owner and builder. If we
count all the easiest project types and the easiest uses, how
many starts over the last few years have had models in any
form? If we can get that, maybe we can actually count the
more advanced uses, and forecast the curve.
From the construction starts data we can guess that there
were 9,400 non residential buildings costing more than $5
million started in the US in 2011. It is remarkably hard to pin
down actual construction starts on projects using BIM, but from
Bentley and Turner Construction statements we can guess the
curve:

So, the answer seems to be that it has taken 17
years to get to 32% of even large projects, or 3%
of the total market, but the acceleration is pretty
steep for now. It might be half of large projects
in two more years,
Next month I’ll try to see how many have good
enough models to do clash detection, or
facilities management tasks.

Projects Using BIM in Any Form

Recent Research on Construction Project
Strategy
A lot of our clients are debating on whether to use competitive
bidding or negotiated project procurement strategies right now.
The recent recession influenced some organizations to favor
competitive bidding to get fire sale prices. Now that we seem to
be coming out of it, and the fire sale wasn’t as good as they
hoped, they wonder if there is an answer from our academic
friends.
The following page is the summary of recent university studies on
the subject, from the point of view of a working project
manager.

URS in
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In	
  Houston	
  URS	
  has	
  a	
  
staﬀ	
  of	
  over	
  900	
  
professionals,	
  
including	
  architects,	
  
engineers,	
  and	
  
construc<on	
  
managers.	
  	
  We	
  have	
  
exis<ng	
  service	
  
contracts	
  with	
  several	
  
ins<tu<ons	
  that	
  make	
  
quick	
  performance	
  
easy.	
  

The first thing to notice is that there isn’t a clear answer on final
cost differences between methods. Since each building is in
many ways unique, you can never say that it would have been
cheaper is you did it another way. There is statistical information
that as a class simple buildings cost less initially when
competitively bid.
There is some data that larger, more complex projects have
lower change orders, shorter durations, and more intensive
construction put in place. For projects that have “incomplete
design”, meaning some technical problems to be solved later,
collaborative processes hold a budget better. The studies leave
open the possibility that the budget is held by economizing on
other parts of the project.

In response to this fuzziness, most recent studies retreat to trying to develop a decision
making process that takes into account all of the factors in the decision, and arrives at a
conclusion for each project based on the specifics of size, technical difficulty,
completeness of project definition, perceived fairness, possible vendors and current
market conditions.
The problem with that conclusion is that it requires that the organization making the
decision must make a judgment on the skills and honesty of the potential partners, and
the likelihood of actual and perceived collusion. It is very hard for a any group to factor
that in, and reach a public conclusion. In response many continue to use competitive
bidding to avoid criticism.

Please call if we can be of service:
Warner Strang 713-914-6510
Dan Wardrop 713-914-6590

Survey of Recent Academic Studies
Competitive Bidding vs Collaborative Strategies
Study

High	
  Performance	
  Office	
  
Buildings
Cost	
  Comparison	
  of	
  Public	
  
Elementary	
  School	
  
Construction	
  Cost

Cost	
  Comparison	
  of	
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  vs	
  Competitive	
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Comparison	
  of	
  US	
  Project	
  
Delivery	
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Innovative	
  Procurement	
  
Practices

Analysis	
  of	
  APDM	
  and	
  DBB	
  
Projects

Author

Pless	
  and	
  Torcellini

Reinisch

Kulkarni	
  &	
  Rybowski

Kuchar	
  &	
  Sanvido

CalTrans	
  -‐	
  Trauner

City	
  of	
  Phoenix

Owner's	
  tool	
  for	
  Project	
  
Delivery	
  and	
  Contract	
  Strategy	
   Construction	
  Industry	
  
Selection
Institute

Competitive	
  Tendering	
  vs	
  
Negotiations	
  in	
  Procurement

Tadelis	
  and	
  Bajari

Year

General	
  Description

Conclusion

Caveat

2011

Description	
  of	
  energy	
  saving	
  strategies	
  in	
  the	
   Design	
  build	
  with	
  a	
  firm	
  fixed	
  price	
  and	
  
Federal	
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  in	
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   competition	
  on	
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  a	
   Price	
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  are	
  to	
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Colorado
net	
  zero	
  design	
  at	
  a	
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  cost. very	
  efficient	
  buildings

2011

Cost	
  comparison	
  of	
  Texas	
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Competitive	
  sealed	
  proposals	
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  in	
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  of	
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  per	
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  than	
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Not	
  yet	
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  at	
  risk.
in	
  Rybowski.

2011

Comparison	
  of	
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  of	
  31	
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projects	
  in	
  budget	
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  and	
  change	
  
order	
  totals

Construction	
  Manager	
  at	
  Risk	
  had	
  better	
  
budget	
  comparison	
  and	
  lower	
  controllable	
  
change	
  orders	
  than	
  Competitive	
  Sealed	
  
Proposal

Budget	
  conformance	
  may	
  be	
  
due	
  to	
  scope	
  reductions	
  
during	
  design.

Comparison	
  of	
  351	
  projects,	
  public	
  and	
  
private.

Design	
  Build	
  and	
  Construction	
  management	
  at	
  
Risk	
  had	
  lower	
  cost	
  growth	
  ,	
  better	
  schedule	
  
performance,	
  and	
  more	
  intense	
  construction	
  
than	
  Design	
  Bid	
  Build

There	
  is	
  no	
  easy	
  way	
  to	
  
compare	
  initial	
  cost	
  
differences	
  between	
  the	
  
systems.

Comparisons	
  of	
  studies	
  by	
  State	
  
Transportation	
  agencies	
  

Design	
  bid	
  build	
  works	
  well	
  for	
  small,	
  repetitive	
  
projects,	
  but	
  design	
  build	
  and	
  CM	
  at	
  Risk	
  
perform	
  better	
  for	
  large	
  time	
  sensitive	
  
projects.
No	
  hard	
  data	
  given

1998

2007

The	
  DB	
  projects	
  are	
  relatively	
  
Comparison	
  of	
  	
  22	
  design	
  build,	
  33	
  design	
  bid	
  
simple,	
  and	
  the	
  fees	
  are	
  easily	
  
1998-‐2004 build,	
  and	
  6	
  CMAR	
  projects
Design	
  build	
  has	
  lower	
  fees	
  and	
  greater	
  speed. manipulated.

Summary	
  of	
  200	
  private	
  projects	
  of	
  varying	
  
2001	
  -‐	
  2012 complexity	
  and	
  objectives

2006

Ongoing	
  evaluations	
  of	
  project	
  approaches	
  and	
  
strategy	
  choices	
  favors	
  collaboration.	
  	
  CII	
  
conducts	
  training	
  classes	
  in	
  making	
  these	
  
Most	
  data	
  is	
  from	
  private	
  
decisions
industrial	
  owners.

Small	
  and	
  medium	
  size	
  projects	
  with	
  clear	
  
scope	
  and	
  few	
  changes	
  should	
  be	
  bid.	
  	
  Larger	
  
Survey	
  of	
  recent	
  large	
  projects	
  results	
  in	
  a	
  set	
   projects	
  with	
  incomplete	
  elements	
  should	
  be	
   Still	
  requires	
  some	
  subjective	
  
of	
  Practical	
  Conclusions
negotiated,	
  if	
  collusion	
  is	
  not	
  a	
  concern.
judgments	
  to	
  apply

WSS,	
  4/2/15

The Cost of Design
Negotiating a design contract is difficult, because it is hard to
agree on how long it takes to do each task, and there is a
remarkable amount of rework and exploration. The two
graphs below show some historical data on total design cost
for both new building construction and building renovation.

New Building Construction

URS in
Houston
In Houston URS has
a staff of over 900
professionals,
including
architects,
engineers, and
construction
managers. We
have existing
service contracts
with several
institutions that
make quick
performance easy.

Building Renovation

.

Construction Cost - millions

Here are some facts and observations:
¨ There really isn’t a standard percentage that incorporates the wide ranges of
work required, and different approaches. The fees at 4% above are Florida
schools that simply site adapt previous designs; the 13% fees are ones that involve
very technical buildings and include commissioning.
¨ Small projects, below $2 million, have an even wider range of cost because there
are some fixed steps that don’t get smaller for a small building, so the percentage
rises.
¨ If you do the logical thing, and agree on a workplan with reasonable labor hours,
my experience is that you will need to add 35% to get close to the actual labor
expended
Please call if we can be of service:
Warner Strang 713-914-6510
Dan Wardrop 713-914-6590

The Cost of Project Management
It’s	
  hard	
  for	
  an	
  owner	
  to	
  know	
  what	
  a	
  fair	
  price	
  is	
  when	
  he	
  
engages	
  someone	
  to	
  manage	
  the	
  design	
  and	
  construc6on	
  of	
  a	
  
building	
  for	
  him.	
  	
  For	
  one	
  thing	
  the	
  scope	
  of	
  the	
  work	
  is	
  extremely	
  
varied	
  –	
  some	
  people	
  want	
  intense	
  es6ma6ng,	
  others	
  will	
  take	
  
the	
  AE’s	
  es6mate	
  as	
  a	
  standard,	
  and	
  so	
  on.	
  	
  For	
  another	
  the	
  size	
  of	
  
the	
  projects	
  makes	
  a	
  big	
  diﬀerence	
  in	
  the	
  management	
  cost	
  in	
  
rela6on	
  to	
  the	
  construc6on	
  cost,	
  since	
  there	
  is	
  an	
  irreducible	
  
amount	
  of	
  work	
  for	
  even	
  small	
  projects.	
  
One	
  example	
  is	
  to	
  take	
  the	
  cost	
  of	
  an	
  extensive	
  scope	
  of	
  work,	
  including	
  cost,	
  schedule,	
  
inspec6on,	
  and	
  administra6ve	
  control,	
  as	
  a	
  func6on	
  of	
  the	
  project	
  cost.	
  	
  The	
  table	
  below	
  is	
  
from	
  a	
  mul6	
  year	
  program	
  with	
  consistent	
  labor	
  results,	
  that	
  we	
  some6mes	
  use	
  as	
  a	
  star6ng	
  
point	
  for	
  proposals:	
  

Then	
  when	
  all	
  the	
  project	
  speciﬁc	
  services	
  are	
  added	
  together,	
  some	
  overall	
  program	
  services	
  
may	
  be	
  needed.	
  	
  For	
  several	
  large	
  	
  design	
  and	
  construc6on	
  programs	
  the	
  ﬁnal	
  cost	
  of	
  the	
  
program	
  management	
  services	
  were	
  as	
  shown	
  below:	
  
	
  

Please call if we can be of service:
Warner Strang 713-914-6510
Dan Wardrop 713-914-6590
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Its been awhile since we reviewed how the overhead and profit
margins were for builders and specialty subcontractors. At the last look,
three years ago, sales and backlog were beginning to recover, but
margins were still low. In 2013 volume has come up, but profit margins
were still at 2010 levels.

General Contractors Margins

The Construction Financial Management Association has done an
annual survey for 30 years on builders business practices and financial
results. A builders margins depend greatly on revenue levels. The
results this year look like this:
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So although volume is returning and most builders expect revenue
to increase, profit margins are mostly lower than three years ago.
The situation is better in our part of the country, with supply
pressures finally forcing margins up, although not very far yet. Here
is a comparison:

Finally, specialty
contractors as a whole
have seen profits fall
from 2010, even as
volume increases. The
table below compares
the results in net profit
with 2010.

Let me know if you want more information.
Warner.Strang@spms.us
713-962-1805

Early Cost Estimating
The	
  ﬁrst	
  thing	
  any	
  owner	
  wants	
  when	
  he	
  hires	
  a	
  project	
  team	
  is	
  a	
  
check	
  on	
  whether	
  he	
  has	
  the	
  right	
  budget.	
  	
  Usually	
  that	
  budget	
  
was	
  developed	
  by	
  his	
  staﬀ	
  over	
  many	
  months,	
  and	
  he	
  wants	
  some	
  
reassurance	
  that	
  the	
  facility	
  can	
  be	
  done	
  for	
  the	
  budget.	
  
	
  
It	
  is	
  o@en	
  true	
  that	
  all	
  of	
  the	
  team	
  members	
  have	
  individual	
  
objecAves	
  that	
  make	
  it	
  hard	
  to	
  judge	
  their	
  objecAvity.	
  	
  The	
  
architect	
  wants	
  enough	
  to	
  do	
  an	
  excellent	
  building	
  and	
  the	
  builder	
  
wants	
  enough	
  room	
  for	
  error	
  in	
  purchasing	
  and	
  construcAon.	
  
	
  
One	
  way	
  to	
  reduce	
  this	
  study	
  to	
  facts	
  is	
  to	
  ask	
  for	
  a	
  Building	
  Model	
  EsAmate.	
  	
  The	
  building	
  is	
  
not	
  designed,	
  but	
  many	
  of	
  the	
  requirements	
  are	
  known	
  or	
  can	
  be	
  assumed.	
  	
  A	
  simple	
  design	
  
soluAon	
  can	
  be	
  developed	
  with	
  a	
  model	
  in	
  a	
  simple	
  program	
  like	
  Sketchup	
  or	
  Dproﬁler,	
  and	
  
quanAAes	
  can	
  be	
  derived.	
  	
  A	
  bunch	
  of	
  assumpAons	
  can	
  be	
  made	
  on	
  the	
  future	
  cost	
  of	
  each	
  
component,	
  and	
  a	
  total	
  cost	
  derived.	
  	
  	
  

There	
  will	
  of	
  course	
  sAll	
  be	
  debates	
  about	
  whether	
  the	
  model	
  is	
  an	
  adequate	
  soluAon,	
  and	
  
about	
  future	
  prices,	
  but	
  at	
  least	
  they	
  can	
  be	
  the	
  basis	
  of	
  some	
  owner’s	
  direcAon	
  in	
  design	
  and	
  
planning,	
  rather	
  than	
  who	
  is	
  the	
  beLer	
  guesser.	
  	
  	
  
	
  

Please call if we can be of service:
Warner Strang 281-675-3514
Dan Wardrop 281-675-7645
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We are beginning construction on a number of new projects, so I have
updated the historical data on the duration of construction, for the
projects that have finished recently.

How Long Does It Takes to Build a Building?

The obvious answer is to examine a detailed design, the preparatory
steps, and the market climate, and do a detailed schedule. But before
you are ready to do that, it might help to look at some history of the
actual number of months between notice to proceed and substantial
completion for the projects where I have personal confirmation of the
information.

Construction Duration - months
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The chart below shows the actual number of months for a selection of
building projects. They have some common characteristics:
♦ They are new construction. Renovation expands the
possible scope of work too much.
♦ Most are in the southern half of the United States, from
Florida to Arizona. California projects are the blue
squares. It seems to take a little longer there.
♦ Most are institutional educational, civic, and healthcare
projects. Some are technically complex, and others are
basic, but that doesn’t seem to have a systematic effect
on duration. None of these are above six levels.

Gross Building Area - sf
♦
♦

You can draw your own curve, but I get 10 months plus 5
months for each 100,000 sf, leveling off about 400.000 sf
Do the detailed schedule as soon as you can. This is
extremely rough.

Let me know if you want more information.
Warner.Strang@spms.us
713-962-1805
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With the overloaded construction market in Houston, many of our clients
are again debating Competitive Sealed Proposals against Construction
Management at Risk, for mid sized educational projects. We
summarized the academic research on that subject in Newsletter 11 two
years ago. You can read it on our website, SPMS.us/writing.

Texas A&M Internal Comparison

Recently I ran across a very good comparison of the results of the Texas
A&M projects conducted recently under both methods. The author is a
masters degree student there, Andrew Neidert, who analyzed the
detailed information on 19 mid sized CMAR projects, and 14 mid sized
CSP projects. He analyzed the detailed information in IMPACT - that will
make old 3DI’ers feel good – on a number of attributes, and subjected
each one to some pretty rigorous statistical standards to see that some
were significant and some weren’t. You can also read the full study on
our website.
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The key results were these:
CSP had more change orders, and their total percentage was higher
The CSP projects had half again more change orders, and the overall
change order percentage for CSP was 11.4%, while the change order
percentage for CMAR was 8.4%%. A&M classifies changes into five
categories: User required, unforeseen conditions, Facilities Group
change, errors and omissions, and change in design. CMAR had more
changes classified as user required, far less in unforeseen conditions
and FP&C changes, far more in errors and omissions and design
changes. That seems to me to be a normal result of a closer working
relationship between the builder and the facilities group.
CSP had more time extensions
The number of schedule extension days, when outliers are taken out of
the data, is 30% less from CMAR than CSP. There are still a lot. Most of
these projects had extension in the three month range.
CSP returned far more of the Amount Available for Construction to the
owner.
The under run on the CSP projects was significant – 8.7% of the originally
approved amount for construction was returned, whereas only 0.10%
was returned from CMAR projects. That doesn’t in itself mean that a
component was less expensive, just that the team as a whole worked
more on CMAR projects to spend all the allotted funds. The paper
makes it clear that spending all the money was often a team goal.
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Our	
  subcontract	
  bidding	
  lately	
  got	
  me	
  to	
  thinking	
  about	
  how	
  chao1c	
  
pu\ng	
  together	
  a	
  general	
  contract	
  bid	
  or	
  a	
  GMP	
  is.	
  	
  If	
  you	
  only	
  see	
  the	
  
resul1ng	
  general	
  contract	
  bids	
  you	
  might	
  think	
  that	
  the	
  low	
  bids	
  are	
  close	
  
together,	
  so	
  the	
  actual	
  cost	
  of	
  building	
  it	
  falls	
  into	
  a	
  narrow	
  range.	
  	
  In	
  fact	
  
the	
  proposals	
  are	
  close	
  because	
  they	
  are	
  the	
  sum	
  of	
  the	
  same	
  low	
  
subcontract	
  bids,	
  and	
  there	
  is	
  a	
  lot	
  of	
  varied	
  opinion	
  in	
  every	
  trade.	
  
	
  
We	
  added	
  together	
  several	
  bid	
  jobs	
  from	
  a	
  few	
  years	
  ago,	
  and	
  sampled	
  
the	
  varia1on	
  in	
  each	
  trade.	
  	
  The	
  ﬁgure	
  below	
  shows	
  the	
  varia1on	
  in	
  
opinion	
  in	
  several	
  trades,	
  in	
  rela1on	
  to	
  the	
  average	
  of	
  the	
  proposals	
  in	
  
that	
  trade	
  with	
  the	
  actual	
  prices	
  marked	
  with	
  a	
  red	
  triangle.	
  	
  Building	
  
concrete	
  bids,	
  for	
  example,	
  vary	
  from	
  -‐8%	
  to	
  +9%	
  of	
  the	
  average	
  price,	
  a	
  
diﬀerence	
  of	
  opinion	
  of	
  about	
  $400,000	
  between	
  two	
  seasoned	
  ﬁrms.	
  
	
  
The	
  net	
  result	
  is	
  that	
  every	
  bid	
  proposal	
  is	
  mostly	
  the	
  sum	
  of	
  the	
  30	
  or	
  40	
  
most	
  op1mis1c	
  subcontractors	
  in	
  that	
  market.	
  	
  The	
  bid	
  price	
  on	
  this	
  
summary	
  job	
  was	
  $45,650,000.	
  	
  If	
  we	
  had	
  used	
  the	
  average	
  in	
  each	
  trade	
  
it	
  would	
  have	
  been	
  $47,800,000,	
  or	
  about	
  5%	
  more.	
  	
  	
  
	
  
Perhaps	
  the	
  lesson	
  is	
  that	
  subcontractors	
  are	
  hard	
  to	
  deal	
  with	
  because	
  
many	
  have	
  their	
  necks	
  stuck	
  out	
  a	
  mile.	
  

	
  

Visit	
  us	
  at	
  www.SPMS.us.	
  	
  There	
  are	
  some	
  good	
  things	
  there	
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Design	
  and	
  construc1on	
  ﬁrms	
  in	
  our	
  area	
  are	
  merging	
  like	
  crazy.	
  	
  
AECOM	
  acquired	
  URS,	
  Balfour	
  BeaMy	
  acquired	
  Spaw	
  Maxwell,	
  
EYP	
  acquired	
  WHR,	
  WSP	
  acquired	
  CCRD,	
  Parsons	
  acquired	
  3DI,	
  
and	
  someone	
  acquired	
  Heery.	
  	
  And	
  that’s	
  just	
  our	
  close	
  friends	
  
over	
  the	
  last	
  few	
  years.	
  
	
  
There	
  seem	
  to	
  be	
  two	
  main	
  reasons.	
  	
  Older	
  owners	
  want	
  to	
  
realize	
  their	
  ﬁrms	
  value	
  and	
  re1re	
  before	
  younger	
  people	
  want	
  
to	
  buy	
  their	
  shares.	
  	
  And	
  the	
  cost	
  of	
  human	
  resources	
  and	
  
administra1on	
  is	
  skyrocke1ng,	
  and	
  larger	
  organiza1ons	
  cut	
  that	
  
cost	
  with	
  systems	
  and	
  economies	
  of	
  scale.	
  	
  So	
  small	
  and	
  mid	
  
sized	
  ﬁrms	
  are	
  being	
  steadily	
  acquired	
  by	
  larger	
  ones,	
  dining	
  on	
  
the	
  alphabet	
  soup.	
  
	
  
	
   ENR	
  Reported	
  Design	
  Fees	
  2007-‐2011	
  
Small	
  ﬁrms	
  
	
  
Design	
  Firms	
  with	
  	
  
	
  
$1	
  billion	
  annual	
  revenue	
  
went	
  from	
  37%	
  to	
  51%	
  of	
  
	
  
all	
  fees	
  
Mid	
  sized	
  ﬁrms	
  
	
  
	
  
The	
  biggest	
  reason	
  is	
  that	
  a	
  large	
  part	
  of	
  the	
  popula1on	
  is	
  
geang	
  into	
  the	
  re1rement	
  age,	
  and	
  far	
  fewer	
  are	
  entering	
  ages	
  
of	
  owning	
  businesses.	
  	
  The	
  charts	
  below	
  tell	
  us	
  that	
  over	
  the	
  
next	
  twenty	
  years	
  three	
  1mes	
  as	
  many	
  people	
  reach	
  re1rement	
  
age	
  as	
  reach	
  25	
  to	
  64,	
  and	
  number	
  of	
  people	
  45	
  to	
  64	
  will	
  
decline	
  
	
  
Changes	
  in	
  Popula1on	
  2010	
  to	
  2020	
  
	
  
and	
  2020	
  to	
  2030	
  
	
  
14.5	
   14.6	
  
	
  
	
  
6.5	
  
	
  
6.4	
  
	
  
	
  
1.7	
  
-‐2.4	
  
Ages	
  25	
  
to	
  44	
  

Ages	
  45	
  
to	
  64	
  

Ages	
  65	
  
to	
  84	
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The	
  second	
  reason	
  is	
  that	
  all	
  of	
  us	
  see	
  added	
  costs	
  of	
  administra1on	
  with	
  today’s	
  
rules.	
  	
  It	
  cost	
  one	
  of	
  my	
  employers	
  about	
  $500	
  per	
  year	
  per	
  employee	
  to	
  do	
  all	
  
ﬁnancial	
  and	
  personnel	
  administra1on	
  for	
  a	
  ﬁrm	
  of	
  250	
  people	
  about	
  25	
  years	
  ago	
  -‐	
  	
  
Today	
  the	
  average	
  for	
  ﬁrms	
  of	
  that	
  size	
  is	
  $2,500	
  per	
  employee.	
  	
  For	
  ﬁrms	
  of	
  5,000	
  
employees	
  the	
  average	
  is	
  $500.	
  	
  So	
  for	
  a	
  mid	
  sized	
  design	
  or	
  construc1on	
  ﬁrm	
  a	
  
merger	
  into	
  a	
  larger	
  ﬁrm	
  saves	
  someone	
  half	
  a	
  million	
  dollars.	
  
	
  
The	
  academic	
  research,	
  though,	
  says	
  that	
  while	
  it	
  helps	
  the	
  sellers,	
  and	
  lowers	
  the	
  
administra1ve	
  costs,	
  it	
  doesn’t	
  usually	
  help	
  anyone	
  else.	
  	
  The	
  quote	
  below	
  is	
  from	
  a	
  
Harvard	
  Business	
  School	
  study	
  comparing	
  combined	
  shareholder	
  value	
  three	
  years	
  
before	
  a	
  merger	
  with	
  three	
  years	
  afer.	
  	
  In	
  78%	
  of	
  the	
  cases	
  it	
  had	
  gone	
  down.	
  

Harvard	
  Business	
  
Review,	
  March	
  
2011	
  
	
  

Finally,	
  lots	
  of	
  good	
  employees	
  leave	
  because	
  the	
  culture	
  has	
  changed.	
  	
  The	
  
average	
  aMri1on	
  in	
  merger	
  ﬁrms	
  afer	
  4	
  years	
  in	
  another	
  Harvard	
  study	
  was	
  
80%.	
  	
  With	
  Parsons	
  and	
  3DI	
  it	
  was	
  90%.	
  	
  	
  

So…	
  there	
  are	
  some	
  good	
  mergers,	
  but	
  not	
  many.	
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Fighting a GMP
Some of us old 1mers helped to establish alternate project strategies in the
1980’s and 1990’s. One was Construc1on Management at Risk. In general it
worked well for many years, with most owners repor1ng higher sa1sfac1on
than they had with lump sum bidding.
But lately when there is a market where demand for construc1on seriously
exceeds supply, like Houston at the moment, it produces some situa1ons
where the construc1on manager feels he must exaggerate the actual future
cost of the building to protect himself against ar1ﬁcial subcontract pricing.
That leaves an owner with some diﬃcult choices. One is to abandon the
CMAR system, and take lump sum bids. In thinking about that, one ques1on
is “How far oﬀ of a professional es1mate could the bid market go?’
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One way to think about a construc1on cost es1mate is to view it as the
combina1on of a calm calcula1on of the quan1ty of materials, labor,
equipment, and normal indirect expenses, and then a modiﬁca1on for the
emo1ons of the bidders. The ﬁrst is what Leo Linbeck, Jr used to call the “pro
forma” es1mate. It is what professional es1mators usually produce on the
basis of construc1on documents. Each subcontractor has his own version of
that in front of him on bid day. Then he thinks about whether he can make
some extra proﬁt to replace his losses of the last few years, or whether he is
down to his most produc1ve people and so can cut the labor es1mate, and
he makes a bid adjustment.
To see how much that might be, we charted the percentage misses on our
construc1on documents es1mates over a 10 year period, back in the days
when lump sum bidding was more prevalent. The result is shown below:
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The answer seems to be that the bulk of bids will fall between -5% and +5%
of a professional pro forma es1mate. If the GMP oﬀered as construc1on
documents are being completed is above that range, the odds are that
bidding will be less expensive
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PM Rules of Thumb
The other day Rhonda Robinson asked if we had a good graphic on the
personnel load in each phase of a building project. We don’t have a graphic,
but we do have a spreadsheet.
There are all sorts of opinions about how much project management help
should cost. A lot of it depends on what services are to be included, since the
term can include planning, design oversight, ﬁeld management, inspec1on,
move in, and warranty work. You o]en hear “Oh, about 3% of construc1on
cost”, but that can be way oﬀ in either direc1on.
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A beMer way to plan this, and then later to agree with someone you hire, is to
do an analysis of each step in the process. Every project has some individual
features that make it unique, and you can take account of what services and
staﬃng are expected by doing this analysis. You will have to guess how long
each step will take, and how many hours are needed to do the task, but in
the end there will be a good idea of what is expected. Then there will be
changes, and there will be a basis for adjus1ng the fees up or down.
The example below is a lis1ng of tasks for a mid sized project, and the eﬀort
we expected for each of these tasks. The 1me can be totaled, and priced at
the going rate for that professional service to arrive at a fee.
This is a sec1on of a big
spreadsheet that is available
under the 1tle “PM Rules of
Thumb” on our website. The
graphic shown here only
goes to Purchasing, but the
whole table includes all the
phases, for jobs from $550K
to $150 Million. You can
download it and do your
own projec1on of what you
would propose for any
speciﬁc scope on a new
project.
We need to cau1on that the
intensity of work on any task
varies with each project, so
you can’t take the table as
anything but a star1ng
point. But at least it gives
you a basis to start from,
and perhaps to reach
agreement with others on
the road ahead.
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Project Budget Profiles
We have been asked to prepare a lot of project budgets lately,
and we thought it might help if we condensed all the history
we have on the various sections of a normal building project
budget.
The budget profiles below start from the expected
construction cost of the building, since that is the first thing
the owner will have had to develop as he plans a new or
renovated facility. We have assigned the construction cost a
value of 100, and shown the range of costs we have seen for
all of the other elements of the project budget as a ratio to
the construction cost.
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The data for this array are chosen from 55 projects over
period of 22 years. Most are institutional buildings.
We have not included two categories – land, and the owners
staff expenses and management contracts, since both are far
different in the various projects. You need to add those to any
draft budget, and then work out the specific figures for each
element. This is just a list of categories, and an idea of the
range of costs in various situations.
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What Percentage Should Change Orders
Be?

I’ve never known a job without change orders – it’s hard to
do anything significant without some small change in plan.
Usually the reasons for each of them are categorized like
this:
§Owner Added Scope
§Designer Omissions
§Designer Errors
§Unforeseen Concealed Conditions
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Here is a large collection of data about changes in
projects. They are largely public buildings, education and
healthcare projects in the South and West.

Constr
Cost
Program or Project
Million $

Total Change
Orders
%
No

A-E
Error
%

Unfore
A-E
seen
Owner
Omission Condition Change
%
%
%

Other
%

Large City Yearly CIP

937

1.9%

82

0.0%

0.0%

0.0%

1.8%

0.1%

Small City Yearly CIP

74

5.9%

630

0.4%

0.2%

1.6%

3.3%

0.3%

Large Florida School District Bond 831
Issue

4.6%

1303

0.6%

0.2%

0.7%

3.1%

0.0%

Suburban Medical Building

19

0.8%

30

0.2%

0.0%

0.1%

0.6%

-0.1%

Suburban Medical Building

16

0.6%

28

0.2%

0.0%

0.1%

0.4%

-0.2%

Rural Courthouse

25

7.9%

192

4.1%

0.0%

0.9%

2.8%

0.0%

Large City Ambulatory Care

69

8.6%

314

7.2%

0.0%

0.2%

1.1%

0.1%

Crime Lab

25

5.0%

145

3.8%

0.0%

0.4%

0.5%

0.2%

Small Office Renovation
Industrial Plant Office Building
Retail Center
Single Florida School
Texas Charter School
Small Texas School Program

3
5
29
4
12
46

10.7%
13.8%
5.8%
4.3%
3.2%
3.6%

54
8
11
64
93
68

3.0%
3.2%
0.2%
0.4%
0.0%
0.0%

0.0%
1.4%
1.2%
0.0%
1.9%
0.6%

3.6%
0.0%
0.0%
1.9%
0.9%
0.2%

4.1%
9.1%
4.4%
1.5%
0.4%
2.8%

0.0%
0.0%
0.0%
0.5%
0.0%
0.0%

2097

3.6%

3022

0.6%

0.1%

0.4%

2.4%

0.0%

Personal Data Totals

What I get out of this is this:
Ø

Ø
Ø

Programs that average out change orders
usually wind up about 4-6% total. The top one
fudged some.
Individual projects have big swings 0 to 15%
Most change orders are owner scope
additions. Significant AE errors are not
common, but sometimes are large.
Unforeseen conditions add significantly to most
renovation projects.
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Advances in Project Planning
A few years ago I got to teach Project Planning 475 at Texas
A&M Construction Science. We tried hard to emphasize the
principles and organization of planning projects, but
knowing the mechanics of computerized CPM schedule
programs are important to students in getting a good job,
so we spent a lot of time in the world of fixed durations, lags,
constraints, relationships, and what buttons to push.
Since that time there has been growing criticism of our
reliance on simple network scheduling. Some of it is the
unproductiveness of arguments like “who owns the float?”.
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Several people point out that picking fixed durations for tasks
is really a guess, since we all know there are a range of
outcomes for doing anything. It turns out that if you give all
the durations a probability distribution and run the schedule
many times, that average total project duration is higher than
the simple fixed duration with average times. Things get in
each other’s way.
More importantly, our
critics point out that our
initial baseline schedules
are rarely achieved, so
we are ignoring some
important schedule risks.
We went back to
compare the original
total project schedule to
the final completion
times for 50 projects over
30 years and found that we are lucky when we get within
25% on our first estimate of total duration.
Those Aggie classes were also
developing the ability to use BIM
models to simulate the project
schedule, and see some
conflicts that we didn’t have the
imagination to see before. This
technology has come a long
way since then, since AutoDesk
now has Timeliner in NavisWorks. So if we work harder on large
risks, and simulate the schedule, and perhaps view a video of the
work, maybe we can do a better job of predicting the total time in
the future.
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Newsletter 28 - The Risk in CM at Risk
In the last few months we have started using Monte Carlo
simulation and more risk assessment on schedules as a result
of the realization of how far we had missed overall schedules
in the past. Our colleagues in industrial plant investment
decision making have a well developed set of risk
management practices to handle their technical, political,
and governmental risks. Those seem far greater than the
market and labor risks we face in building design and
construction, but we have been hoping to ride their coat tails,
in part to deal with high GMP’s on projects in a disrupted
construction market.
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If we take a base estimate on a school at schematic design,
and look at it from the construction manager’s point of view,
there are a lot of risks that don’t get into the base estimate.
Maybe the construction schedule is supposed to be 25
months, but lately there have been several jobs that stopped
and started, had severe weather, lots of rework, and lasted 32
months. Then in recent years here in Houston there have
been times when there weren’t any electricians, plumbers,
and sheetmetal people to be found in school subcontractors,
and their pricing skyrocketed. How do you allow for that
chance in an early estimate that will guide the design to get
into a program budget?
We took one of those estimates and put some of these
concerns into it. There was a probability that it would last
much longer, and a probability of some rework and some
uncertainty about intermediate permits. If we put some the
ranges on those external time factors and do a schedule
simulation, the range of times for the construction period
looks like this:
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That’s a range of about 25 to 32 months. We saw in the last newsletter that we are often off
that far in final durations. These issues are not ones that builder usually gets paid for, but
they cost him at least onsite overhead.
You can put this range into the estimate as a probability distribution. Then you can deal
with a looming shortage of skilled trades, which can both drive wages up and productivity
down. You can put that into the simulation as distributions with some correlation between
them.
Note that all these things are not the items we usually put contingency in for. If we do a
Project Definition Index on this project at this time it turns out to be well defined in design,
and the usual process works out to a 5% contingency for scope definition, and we add a
3% allowance for supplemental work items. But those things don’t include labor shortage
and process breakdown delays. How should they be added?
If we run the simulation again on the estimate, the result looks like this:

So these sort of external bad luck things could cost the builder $1.5 million at the outside,
that isn’t in the estimate. How does he protect himself?
Well, one option is to hide over-estimates in the base takeoff, and then argue about it with
the owners experts. Another might be to work together to both assess and share these
sorts of external risks.
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Newsletter 29 – Scheduling on a Different Planet
In the last few years those of us in the construction project scheduling
world have heard about a lot of different types of scheduling, in addition
to the Monte Carlo simulations we talked about last month. Here is a sort
of summary of the current rages, and how they relate to CPM scheduling:
Line of Balance Scheduling
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This is another graphic way of displaying the use of resources so they are
continuously used in repetitive work on several locations. I always think
of this as a road project, with layout, grading, road base, paving, and
lighting following each other section to section. It can be done with
resource levelled CPM schedules, but the chart is a good explanatory
device. A simple example is shown below. Rather than delay the second
activity for a week after each mile of work, which is what CPM alone
would do, it shows holding the second crew up until they can work
continuously, and so on.
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Last Planner Scheduling
When project scheduling is looked at from the point of view of
manufacturing, and the philosophy of Deming and Total Quality
Management, the focus changes to improving the productivity and reliability
of individual field tasks. That attention turned out better Toyotas, and it has
potential to improve our ability to build a better CMU wall in less time. The
overall Master Schedule is given less attention, and Phase Scheduling is
delegated to the people on the site who really know what to do. It is
particularly good at things that are repetitive, like doing the same building in
different sites, or a set of similar renovation projects. The team needs to
choose master schedule goals, but the detailed plans are left to the crews in
the field, who have some mutual confidence that shortens time.

There have been a lot of developments in planning for non-construction activities like IT development,
pharmaceutical product development, and manufacturing. Those businesses emphasize the resource
restrictions of in-house staff intellectual production, so they start from resources rather than tasks.
Since most construction schedules start out assuming that all the resources will be available when
needed, the concerns of IT developers seem different than ours.
But then you think about how often we miss our overall schedules, and how much faster we get
buildings built when it becomes an emergency, and you think that maybe we should use some different
thinking.

Agile Project Scheduling

The information technology project culture has also added the ideas of agile project management and
scheduling. They emphasize the fact that the final objectives often change during the project, and that
there is a great deal of new insight gained each week in the development process. For that reason the
Agile management system emphasizes weekly or bi weekly meetings to display and check results with
the customer and make planning corrections. There are a host of new forms and examples of quick
changes in planning based on results on the ground. There may be a master schedule, but it is more of
a guide to the uncertain next step in the process. Scrum management is a variation of Agile
management, with its own set of forms.

Critical Chain Scheduling

When project scheduling is looked at from the point of view of information technology development
projects, the words used are different and there are some important possible improvements in what
we construction schedulers think about. The team tries to take the many safety factors we all put in
durations out, and put them into what they call a Project Buffer. They carefully analyze places in the
network where several activities come together before another critical one starts, and try to reduce
what they call “integration risk”. They update far more often, and raise the visibility of predicted
completion with what is called a Fever Chart. This shows how much of the Buffer has been lost every
week.

Some of the systems with this name dwell on the cultural changes needed to get to work quickly on
one thing at a time in a large confusing organization. It’s hard to relate that to the building design and
construction world, but we tried out using this planning method on a complex design project. We will
talk about the results of that next month.
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Newsletter 30 – Critical Chain Scheduling
We talked last month about the possible use of Critical
Chain Scheduling rather than CPM software for the
management of building design activities. This system
has begun to be used frequently in projects for IT
development and pharmaceutical projects because it
emphasizes the careful scheduling of human resources to
develop and plan intellectual products. Sort of sounds
like us in building design.
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So we took a CPM schedule for a long ago project, and
converted it. That means making sure it was complete
with successors to all the activities, that human
resources – read architectural and engineering design
teams - were on all the activities, and that the resources
were levelled. In summary it looked like this:
We would begin in
July and go 14 months
to end in early
September the next
year.
Then the process involves taking the contingency time
estimates out of each of the durations, and putting the total
at the end in a “Project Buffer”. In this case we had the
professional hours for each task. The total duration that
each designer had put on the task was more than the hours,
to take account of delays and other work. We reduced the
task duration to the hours planned at 100% concentration.
Then we put it into the Chain Scheduling software.
Here we had to learn a lot. The ProChain software wants to
cut durations itself and build a really large buffer, and it’s
hard to talk out of it. In addition it turns out that CPM
levelling for multiple design resources is not good. You have
to go back and level manually, and start again.

After that, though, it looked like this:

So then we began putting in what actually happened. After Mobilization and
Conceptual Design we were on the fast schedule.
After Schematic Design we
had spent 30% of the planned
time, and used 20% of the
Project Buffer. Things
stayed very steady
through Design Development.

But in early construction documents we had some disagreements, and a number of
plans needed to be revised. The next months Fever Chart looked like this:
Here’s where we stopped
putting In actual dates. If in
fact we had been using Chain
Scheduling we might have
gotten people together to get
back on track, and finish with
the gain against the actual
schedule that we had
achieved so far.
In fact we were only focused on the original date, and so ended as planned in September.
So…Chain Scheduling might have made some improvement here, and might be a real
advantage if design time is critical. It looks like a hurry up offense – good when you
need it, but maybe forcing some errors. The adherents emphasize that the culture of
working on one thing to completion produces even better results than we have forecast.
Maybe we should all try one on a building design project.
Visit us at www.SPMS.us. There are some good things there
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Newsletter 31 – Managing Builder Negotiations
Lately we have been performing a new service that seems to be very valuable - managing the process of
adding a construction manager at risk to an owner’s team on a private building project, in a way that
avoids some common problems.
This happens when a private owner wants to choose a construction
manager to assist a team after early design, and we are involved as
professional service project managers or estimators and schedulers. We
have a lot of information at that point, and we can use it to do a careful
job of finding people in a firm that fits well with the owners needs.
It works like this – we choose three firms that profile well from our
experience, give them the project definition documents, and ask for a
detailed quantity survey unit price cost estimate, and a detailed CPM
schedule, and a working interview with the staff they propose. We are
looking to test our planning and its alignment with our budget, and get
the benefit of some good ideas about how to do the job.
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Over the next six weeks or so we get proposals back, compare them with
our current estimate and schedule, and have another meeting with each
firm to go over the reasons for differences. The results have lead to
some better ideas on how to do things, as well as corrections to our
plans, and some idea of how it will go to work with the individuals over
the next couple of years.
The results have been surprising. In
recent years when a CM is selected
on qualifications alone, the first
estimate has always been far in
excess of the budget, and the
process has been a long list of “value
engineering”. Our experience with
We have gotten some good simulations
this process has been more
grounded pricing – some items
where we have been too low, but some where we have been too high.
Most of my colleagues have managed
construction firms and projects in the
Houston market, so we are sensitive to the
concerns of the builders being interviewed,
and we can try to avoid the theatrics that
often occur, trying to come down to basic
owner needs and culture. The one drawback
is that the process is a lot of work for the
contestants. We hope in the future to
provide stipends for the participants, so that
it is the equivalent of a design competition.

Founder and First President,
West University Recycling

And better ideas on sequencing

Visit us at SPMS.us/writing. There’s some good stuff there.

Newsletter 32 – General Contractor Margin Update

SPMS

It’s been awhile since we checked in on general building contractor finances. The best data
comes from the annual Construction Financial Management Association annual report, now
called the Benchmarker. They survey most financially sound builders each year, and provide
data that the builders themselves can use to gauge their progress versus their peers. The
last time we did this was in 2013, so we will be seeing what has happened in the last three
years as the market and the economy have improved.
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. The table to the side shows the
overall results for the building
general contractor results from the
survey compared to our earlier look
It appears that the earnings on each
project have gotten better, up two
percent on average. It also seems
that low interest rates have
encouraged more debt financing, so
return on builders’ equity has almost
doubled.
The national average includes many projects smaller than those we usually follow. By size of
a builders yearly revenue the Project Gross Margin – what we might think of as “CM Fee” –
varies like this:

So on average you might actually pay 15% on a small job, but 5% on a very large one. All
these are national averages. For the Southwest region the results on averages are shown
below. It looks like the decline in the price of oil has hurt some with respect to the rest of the
country, but not too much.
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Follow us at www.SPMS.us/writing. There’s some good stuff there

Newsletter 33 - The Cost of Design
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Strang Project Management Services

This is an update on all of the design contracts we have ever negotiated.
It will give you some idea of what a wide range the right answer falls in

How Much Does It Cost to Design a Building?
Negotiating a design contract is difficult, because it is hard to agree on
how long it takes to do each task, and there is a remarkable amount of
rework and exploration. The two graphs below show some historical
data on total design cost for both new building construction and
building renovation.
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Design Cost / Construction Cost

New Building Construction

Building Renovation

Construction Cost - millions

Here are some facts and observations:
 There really isn’t a standard percentage that incorporates
the wide ranges of work required, and different
approaches. The fees at 4% above are Florida schools
that simply site adapt previous designs; the 13% fees are
ones that involve very
y technical buildings
g and include
commissioning.
 Small projects, below $2 million, have an even wider range
of cost because there are some fixed steps that don’t get
smaller for a small building, so the percentage rises.
 If you do the logical thing, and agree on a workplan with
reasonable labor hours, my experience is that you will
need to add 35% to get close to the actual labor
expended.

Let me know if you want more information.
713-962-1805
Warner.Strang@spms.us

Newsletter 34 – Project Cooperation Index or
When to Change Staff

SPMS

Project teams – owners, designers, general contractors,
specialty contractors – depend on the ability to
understand each other and act together to produce
the intended results. They have different financial,
aesthetic, and functional goals, but they can only be
met with joint action and communication.
Project Cooperation Index
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We have kept track over the years of a measure of
mutual understanding. You could assess your own
current project teams to see where they fall in a wide
range. When things aren’t going well you might use
these measures to judge when to change staff on all the
teams.
The figure on the following page shows the value of the
Index for some of our most contentious projects.
“RFI Confusion %” measures the percentage of times
that a Request for Information must be resubmitted
because either the question or the answer wasn’t clear
to the other party. For example, the last project on the
figure had 29% of the RFI’s resubmitted.
“Submittal Churn %” measures the percentage of
submittals that must be resubmitted before approval to
fabricate.
“PCO Rejection %” measures the fraction of Proposed
Change Order proposals that never make it into a
change order. The last project in the figure had 46% of
the submittals redone, and 83% of the change order
proposals rejected, for a record score of 157% total.
Most qualifications based selection projects have total
scores in the 10% to 30% range, and most lump sum bid
jobs have total scores in the 20% to 60% range. Size
doesn’t seem to matter. The last project is the worst one
we have ever had.

No one wants to change staff unilaterally, since that seems to be accepting
responsibility for previous problems that were mutual. But all of the
participants can decide if a re-staffing on all sides would stop the battles, and
avoid a giant legal battle. Or maybe you could make it a contract
requirement!
For our part, we have only done this on the last project above, and that was
done too late to avoid the legal problems. In retrospect, I think we will press
for the reboot option any time this index gets above 60%.
Look at SPMS.us/writing. There’s some good stuff there!

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 35 – HUMILITY

SPMS

Actual/Planned Project Duration

We have continued to work on more detailed risk evaluations on our projects, trying to
use Monte Carlo simulation methods that our friends in industrial projects have used to
quantify the variations in total schedules that affect their financial outcomes. You might
remember the summary chart of how good our master schedules were over several
years. I have taken out the small projects from the figure below, which makes it look
even worse.

Construction cost millions

We have been trying out a new software, called Full Monte from Barbecana and
headquartered in Houston, because it allows us to enter uncertainty in all of the activity
durations rather than just a few, and to correlate the durations around some common
factors like management quality. That got us to
thinking about how good our baseline task
duration estimates were in the first place. We
compared the actual durations for many
schedules over the years to the baseline task
durations in the project master schedules at the
beginning of construction. The distribution of
that ratio looked about the same for most of the
projects, like the figure to the side. In other
words, we were OK on most tasks, even a little
conservative, about 60% of the time, but off by a lot the other 40%. More humility.

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 35 – HUMILITY

SPMS

When we got over that, we tried to model the project duration on one of our ongoing
jobs based on labor availability using “probabilistic branching” for the odds of good,
normal, and bad labor situations when we got into the field. We used the duration
distribution above for poor and normal labor availability, but a tighter estimate in a
good market. The deterministic duration of the project is 106 weeks, and the good, bad,
and combined probabilities look like this.

So even though our baseline deterministic durations are usually not far off, this 106
week project has an even chance of being 116 weeks, and we had better be able to
stand 126 weeks. So we need to be advising our clients to have a “management
reserve” of time of 30% or so if we all want to meet our original commitments.

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 36 – IDIQ and Fruit Salad

SPMS

Back in the 1990’s we all participated in the introduction of
professional service project management in the building
industry. My chairman, Chuck Thomsen, wrote the leading
text on practices. In part he described ways in which an
owner organization might integrate an outside group into their
work, using organization charts called “Ham and Eggs”, Layer
Cake”, “Blue Plate”, and “Fruit Salad”. You can read that part
of it on our website www.spms.us/writing under the title
“Outsourcing Project Management”.
In those days an owner typically hired a team as a whole, and
paid fees that allowed group training, travel, and continuing
education, with direct labor multiples of 3.0 or so.
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As time went on we had some recessions that re-encouraged
lump sum bidding, and owners found some problems in
dealing with a changing array of outsiders. So there began a
move to economize on fees and to use in-house employees
as much as possible. I’ve compared the final labor multiples
on similar programs in the figure below.
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To continue to be profitable, the professional PM organizations
moved toward presenting people who were “contingent
employees” – you are with us if we get the job – and reducing
training and group meetings to cut overhead costs. Some of
our prospective clients warned us that they would try to hire
our people, if they performed well in the initial work. It was a
little more of a gig occupation.

Owners understandably continued that trend with hiring of
needed specialists – plan reviewers, estimators, schedulers,
commissioning agents – to put into teams with their full time
management employees. To use Chuck’s terms, we moved
more from Ham and Eggs to Fruit Salad.

Ham and Eggs

Procedurally the requests for a proposal more often were
phrased as Indefinite Duration Indefinite Quantity, a
contract term invented by the Federal Government early in
this period to allow scope development as project definition
progressed. In our local setting it allowed choosing of
additional technical help when the owners staff was
overworked, without the delay of procurement, and then the
release of that cost when it was no longer needed.

Fruit Salad
So…we got more of those sorts of requests as time went on,
and they account for a significant part of our work these
days.
All this is a natural maturing of an organizational concept, to
react to changes in workload and the increasing scrutiny that
every unit of an organization is subject to. We will need to
adapt our training and hiring to this sort of short term
relationship model in order to continue to do good consistent
work.

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 37 – The Cost of Disruption
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We are often told that all the modern changes in the
way we do business bring tremendous advantages to
us. We can get a ride from Uber, stay at a stranger’s
house with AirBnB, and buy things cheaply on
Craigslist. But we also have daily bankruptcies, sudden
labor shortages, and anxiety about government. All
these things make it hard for builders to predict the
future even over the course of a single building project,
and so mean that any wise man has to put a sort of
hidden contingency or management reserve into
estimates to absorb the sort of political stoppages, or
labor shortages, or trade barriers that we read about
every morning.
We have talked about modelling those things in our
Newsletter 28 – The Risk in CM at Risk, and Newsletter
35 - Humility. You can read them again on our
website. Their conclusion was that any job might take
30% longer than you figured, and cost some costs
unrelated to the unit costs of labor and material.
An extreme example of that is one of our Houston
programs. If you took a reasonable budget for one of
the buildings in the program, and compared the actual
inflation in the cost of labor and materials during the
project with the same period just before this job, you
will find that in fact the actual inflation in the “input
costs” that Engineering News Record tracks were less
than would be expected from the previous period. It
looks like this:
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,

But the rise in the unit cost of the finished product was a lot more dramatic over
this period. There was a general sense that a lot of problems would happen and
the builders needed to protect themselves. So the actual rise in the selling cost of
the sample projects looks like this:

The lesson that seems to come out of this is that an owner or a situation that seems
unpredictable can give rise to “inflation” that is dramatically larger than the cost
of the inputs to the product. It is cost saving to be seen as predictable and dull.

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 38 – In Praise of Plan Check and Inspection

SPMS

The fire in London made me
remember a time 30 years ago
when we were crabby that the
building code and plan checkers
required that we use Alucobond
with non-combustible filler on a
four story Hydril project, rather
than the less expensive
combustible filler. Then the same
irritation again 10 years ago on
the Morgan Hill Justice Center
with steel panels. Now I’m glad we lost both times.
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Recent stories detail a progressive reduction in the United
Kingdom in building code oversight. The Regulatory
Reform Order of 2005 seems to have eliminated the need
for assembly testing, and inspection to assure that fire
codes are met.
This would be a good place for a comparison of US and
English success in high rise fires, but despite remarkably
detailed data on fires in England, they never note the
height of the building. You can tell how many people were
killed by having the wrong toaster, but not how many died
in a high rise fire, until now.
A similar situation seems to be true for building structural
failures. It’s hard to find the right statistics, but an analysis of
the list of major building failures since 1960 gives us this
result:

So we seem to do better than other nations, because we
have an elaborate system of codes, plan review for permits,
and inspections. I promise not to complain in the future.

Check out www.SPMS.us/writing. There’s some good stuff !

Newsletter 39 – Foreign Ownership of US Builders
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Lately we have been more involved in projects with
building firms owned by foreign companies. They have
done an excellent job, but we are feeling a little nostalgia
for the good old boys and girls. So we did some arithmetic
to see if foreign owned companies were growing in
dominance of the commercial and non-residential building
markets in the US.
The answer is that they aren’t growing in dominance at all.
The situation is remarkably constant over the last two
decades.
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Fails Management Institute did a report in 1997 that put
foreign ownership of large US builders at about 15%. Since
then the result of a study of ENR reports shows this:

So over the wild ups and downs of the last 20 years we
have all been doing about the same.
The odd thing is that US owned firms have gone overseas in
much greater volume when US building was down. If you
substitute the percentage that US firms get their revenue
from projects outside the US, it looks like this:

So be polite to your overseas friends, or they will start acting
like we do.

Check out www.SPMS.us/writing. There’s some good stuff there!

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 40 – PM Fees in a Gig Market
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The increasing prevalence of part time hourly employees and management
professionals acting on a subcontract basis has made comparing PM fee proposals
harder these days. On public jobs small HUB subcontract firms are required, and they
have generally performed well as team members, so larger professional firms have
been open to hiring either subcontractors on a fee per hour basis, or hourly employees
who are paid only for hours on the job, and have fewer fringe benefits.

P

It’s a project management gig, man

The initial financial advantages and drawbacks of hiring a team like this flow to the PM
firm, or the owner, or the individual subcontractors, depending on how the project is
set up. We will go through some examples below.
Of course, each of us also has a notion of what culture will do the best job for the
owner. The pickup teams have less experience together, and less common training,
but then these days a lot of the training is done by CMAA or PMI, and a wider range of
experience types and organizations may allow the group to adapt better to any given
owner. Any owner hiring a team will have to make a cultural decision on that issue.
To illustrate the finances of it we picked an old job, and updated the fees and costs to
what we are paying on various ongoing jobs now. Then we imagined a proposal on
four different bases for the sample project, to see who got the benefit.
The first way is the old way – all the positions are
full time employees with full benefits, and the fee
is based on a 2.5 labor multiple. It looks like the
table shown here. Total direct labor is $233 K, so
the fee is 2.5 times that, or $544 K, The PM firm
gets a contribution of $99K to corporate overhead
and profit.
The second scenario is one where many of the
employees have been hired on an hourly basis
specifically for the project, and may have gone
to an interview as conditional employees. They
get some of the benefits of long time full time
employees, but in this example they don’t get
health insurance – thanks ACA – or any payment
for non billable time.

The result is shown in this table. Total direct labor
remains the same, so the labor multiple fee
remains the same, but company overhead for
the project falls from $251K to $185 K, so the PM
firm has a much better contribution. They could
lower their labor multiple to 2.21 and do as well
as the old days.
Suppose instead that the PM proposal is to
assemble a team of subcontractors headed by
two long time employees of the proposing firm.
The sub firm billing rates are higher than long
term base salaries, but not by much, since often
they are competing to start a business and don’t
really have much overhead. The deal is that
subcontractor costs are marked up 10% by the
prime PM contractor. That one looks like the table below. The owner gets the break
on the fee, which goes down by a whopping $137 K, most of which comes out of the
PM firm’s payment for overhead. This fee is equivalent to a direct labor multiple of 1.91
on the old basis.
There is one more possibility. The PM firm
could hire subcontractors, but structure the job
proposals and billings as if they were
employees. That has happened even in an
instance where the administrative staff didn’t
appreciate the difference….until they were
overjoyed to see the contribution go from
$99K to $196 K. So it would be good for
owners to check the status of members of the
project team before working through a labor
multiple.
All this isn’t as important as choosing the right
people, but the parties have to go through the
arithmetic once the team is chosen.

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 41 – Building Disaster Recovery

We try to use these newsletters for objective
information on buiding design and construction
topics, but we feel some marketing coming on.
Several years ago we all did a design build
waterproofing repair of a community college
buiding that turned out to be a very good
organizational approach to these sorts of projects,
and now there are an awful lot of them to be done.
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The design build team included
architects, industrial hygenists,
general contractors, and
specialty subcontractors in
waterproofing, exterior skin
repair and roofing. All of these
people were involved in the design phases, and
got good understanding of the difficulty of doing
repairs while the building was in operation. They
all contributed to specifications and schedules that
balanced owner and builder interests, since the
buildings needed to continue in operation through
out the project.
When the plans were done, in 5 months, bids were
received in each trade, and the owner could see
whether prices were fair trade by trade.
The work included mold remediation with
continuous testing, exterior wall repair, and roof
replacement, as well as some renovation since we
were there. The work took 6 months and cost
about 23% as much as the replacement of the
building, which was under consideration when this
approach was chosen.

This was a good solution because it allowed
good trade experience into the design, let
the building occupants help with the
schedules, and allowed the buildings to
remain in operation for most of the time The
construction firms were positioned to make a
fair profit at a time of great demand, but
there was good information to assess the pricing.
Houston is heading into a time of significant reconstruction, and this
organizational option seems like a commonsense way to work together in
a hectic time.

Newsletter 42 – Project Collapse

Newsletter 42 – Project Collapse
The news on abandonment of two nuclear power station projects, with an investment of $18
billion sunk, has us thinking of the reasons for complete project failures. That really is “billion
with a B”. The V.C. Summer project in Georgia, and the Vogtle project in South Carolina seem
to all of us to be impossible outcomes, but they occasionally happen, and it’s worth thinking
about how to avoid them.
Some of the state people had Bechtel do a report on the South Carolina project a year and a
half ago, and we have posted a copy of the report on our website. It’s a dry recounting of
everyone saying they are fine, but the other guys are having a lot of trouble. Deadlines were
put into schedules that couldn’t possibly be met,
then failures were blamed on the organization that
didn’t meet them. Design was delayed, and
drawings put on hold, until another player gave in
on another issue. It sounds like a grade school war
on a jobsite. But it could cost the residents of those
two states thousands of dollars each.
I was a sort of come lately overseer of a project like that once. As a result we developed a
“Project Cooperation Index” to see if there was a way to quantify just how bad things were,
and when we needed to take dramatic action. The first version of that was in Newsletter 7 in
2012 and it was updated in Newsletter 34 in 2015. We have put Newsletter 34 back up on the
website. The basic message was that these collapses occur when the parties – owner, builder,
designer, and specialty subcontractors – just refuse to listen to each other, and go on as if the
rest of the world was doing their bidding.
That’s pretty awful, and could just ruin a career, but how likely is it? Back then I was working in
Northern California, and a study of the courts there produce the result that about 2% of the
construction contracts there were subject to some kind of lawsuit. Many of them are not
crucial things, but about half seemed to stop the project until they were settled. So you have
a 1% chance of getting in this spot in your lifetime. So what do you do?
Well, one thing is working harder to put together teams of
people with good teamworking skills. A long time ago my
chairman, Chuck Thomsen put together a short
presentation about that to us. It’s entitled People, and it is
also posted on our site. He gets smarter every time I read it.
After watching this for 50 years, though, I think the answer is
that when communication really gets bad – a Cooperation
Index of 100 or so – you should change everyone who is
assigned to the project. Owner’s personnel, general
contractor’s personnel, and designer’s personnel; all in one
week. I would like to put that owner right in the contract
and make it clear at the outset that it will be enforced and obeyed by the owner as well as all
the others. I haven’t gotten that into a contract yet, but we are still trying.

Check out www.SPMS.us/writing - There’s some good stuff there!

Newsletter 43 – Building with Robots
We have all been told that construction is virtually the
only industry in the US that has not seen large
productivity gains in several decades. One recent report
indicated that productivity in many trades have fallen in
the last two years, as experienced people left the trades
because work was too erratic. The lecture sometimes
ends with “If you guys can’t do better we are going to do
it with robots!”
That’s kind of hard for some of us to imagine, but then if
cars can drive themselves, perhaps it is possible. So we
surveyed the current literature to see what is actually
possible today.
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The answer is that
there are some robots
that can do some
things on some
projects. Some road
builders have
assembled machines
to tie rebar.
An Australian
firm is
placing 2000
large bricks a
day on a
home with a
robot.

So there are some things that lend themsleves to being
done by machines, and saving time and money. But the
basic plan of how to do this was set out in engineering
papers in 1990, and their use is still rare.

Recently we have also seen examples of
“3D printed buildings”where another
gantry arm device lays out a foam
pattern layer after layer, and other
printers lay out concrete buildings on a
smaller scale. They have been
used to do demonstration projects on a
scale of 90 ft by 90 ft. So far these are all
single story homes.

Another approach is to design
“exoskeletons” that humans can
wear to increase strength,
precision, and safety.
That has the advantage that there
is always someone driving, and
things can’t go too wrong.

The trouble with all this is that so far it applies to only a small part of a small
percentage of our projects. And it has taken is 30 years to get this far. So it looks like
we will not get any gains in human productivity in construction until we construct
something very much like an “ersatz human” that can be taught to do simple chores
and then go back to the warehouse.

Look at www.spms.us/writing.html. There’s some good stuff there!

Newsletter 44 – How They Do It in England
We are continuing to plan a project in England, and it
provides a fascinating look into design and construction
strategies in a place sort of like us….. at least they speak
the same language.
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You may remember that
in Newsletter 38 we were
amazed that they allowed
the use of a flammable
filler in exterior wall
panels in the Grenfell
Tower, killing many of the
occupants. Now they
want to have the tenants
of the remaining unburnt
buildings pay for the
replacement of the
remaining flammable
panels. We gave thanks
for building codes and inspection.
On the other hand, they have a lot of design
competitions for public buildings, a practice I have
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always enjoyed in the few times we have done that here.
From a distance it looks like the stipend to the

Newsletter 44 – How They Do It in England

contestants isn’t enough to allow unwealthy firms to participate, but at least they
are willing to go to the trouble, and they have experienced managers of the
process.
They also have a government and construction industry campaign to endorse
collaborative construction. It’s a little like looking over the fence at what we went
through in the 1990’s with the development of Construction Management at Risk,
Design Build, Construction Management Agency, and Job Order Contracting .
They started in 2014 with encouraging three new
processes that all had a lot of feel good words but not
many rules. For the next three years they all were
surprised that everyone didn’t get along very well, and
they gradually expanded the processes and rules to
do a better job. It’s still not clear what a government
group that needed a new facility would choose to do,
especially with the leaving of the European Union. So I
guess that we can also feel good that we went through
this progression earlier, even if we all have changes
we would like to the rules here today.
Well, maybe we should all market ourselves as experts in Cost Led Procurement
(Construction Management at Risk), or Integrated Project Insurance (Integrated
Project Development), or Two Stage Open Book (Construction Manager Agent).
They don’t seem to want to try Job Order Contracting, but then we see less and less
of it. We could be very experienced project managers helping our friends in a new
area!
It might be more modest if we asked to have Malcolm Reading Associates manage
a design contest for us, in exchange for us participating in one of these
Collaborative Construction projects. We colonists don’t want to get too big for our
britches!

Check out www.SPMS.us/writing. There’s some good stuff there!

Newsletter 45 – Fashions in PM Organization
Lately we have seen a lot of changes in the way owners
organize project management teams for their new
programs. Most of these changes seem to come from
dissatisfaction with the results of recent programs, and a
desire to avoid the last set of problems. There doesn’t seem
to be an underlying trend in the changes though, since they
are often going in opposite directions.
Here are some of the goals of the local changes:

Staffing Flexibility – Outsourcing project managers can
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allow reductions quickly when workload falls, and added
staff quickly when it rises. A local oil and gas firm recently
helped create a PM firm, then assisted it to hire 160
engineers from their payroll. Other owners find that they are
not able to pay employees enough to get the required
experience from employees, or can’t stay under their
staffing level constraints.

Knowledge of Procedures, and Loyalty – Owners with
large outsourced teams get tired of hearing how “best
practice” is better than their policies, and carping about
their management decisions. Some are willing to trade
flexibility for a known and loyal team, and pay well for it.
Some of our local school districts are in this boat.

Access to Technology – We are all told daily that we

need to use Agile, Lean, Scrum, BIM, drones, laser scanning,
and many other things that we don’t have any experience
with or software for. One solution is to hire a PM firm with
that experience and those employees to handle that one,
and see how it works out. Some local owners, like Texas
A&M, have chosen large firms on an Indefinite Delivery
Indefinite Quanity basis so they have someone to go to
quickly for those needs. Private owners use Master Services
Agreements.

Cost - And finally, in today’s gig economy, it is possible to
hire well experienced people as professional service
consultants, for an amount that is far less than the total cost

of long term professional employees. We gave some examples in Newletter 40 –
available on the website – and found that the employing client could save 23% of the
expected cost, and the professional service firm could do better also. That happened
to one of our local community colleges, although the drawbacks came with it.
So…what should an owner do when he has an upcoming program, hire and train more
staff, or go out for PM proposals? The best answer seems to be a homogenized
organization, with loyal, long term employees at the top, and IDIQ firms and outside
professionals when those attributes are the most important to the project or program. It
reminds me of Chuck Thomsen’s description in his 2012 update of his seminal textbook
of a mixed organization, called Fruit Salad.

This sort of organization brings some problems of its own with it, but it allows
experienced upper management to avoid most of the others.

Check out www.SPMS.us/writing. There’s some good stuff there

Newsletter 46 – Building for Foreign Owners
Lately we have been performing services for a number of
overseas owners, and talking to suppliers and contractors who
have worked with them for years. Out of that we have
developed a number of cautions for others who might be in the
same situation:
Speak their language - It’s remarkable how something said in
English, and particularly our colloquial and joking English – gets
translated to Mandarin Chinese or Arabic. If all the important
owner people don’t speak English well, you need to have
someone on your team that can translate for them, and
understand their response. If someone on their team is
translating, you literally don’t really know what’s being said.
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Be formal and deferential - Most other cultures have more strict
social hierachies than ours, and expect us to observe them.
That means using formal titles, bowing when its expected, and
being reluctant to disagree or criticize in public. That doesn’t
mean giving in on important issues, but it goes better if the
disagreement is kept out of group discussions.
Understand the objective - We are accustomed to believing
that the objectives of our building projects are cost, time and
quality. Our clients want to further the organizations medical or
educational goals within a preset cost, or just make a profit.
But often foreign owners have a national strategy or national
prestige objective which will influence them to do things that
an American owner would not. So don’t reject options that
might be a matter of national pride or individual ego.
The meaning of time - The design and construction time of
most US owner projects run over the original projection 30% or
so, but the duration of projects in many parts of the world are
far longer. So set the schedule as usual, but plan to shrug and
still make a profit if the time is doubled.
There are some really gorgeous and satisfying projects to be
done here, but don’t get careless about how your client is
seeing your work

Check out www.SPMS.us/writing. There’s some good stuff

Newsletter 47 – Neural Network Decision Making
I’ve gotten an education lately in a whole different approach
to making decisions under uncertainty, and I’m feeling a little
behind the times. It involves using analysis techniques called
Neural Networks that make predictions by processing
historical data sets in a way that is said to be like the human
brain. It is part of the increased interest in artifical
intelligence rather than our old style of mathematical
models.
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In the beginning of time, when we weren’t sure that our
estimates and schedules were close predictors, we put in
contingency, usually in a percentage based on our
individual or organizational experience. We kept records of
the the actual error in our estimates, usually stored in a
bottom drawer of the desk.
Not so very long ago we all began to see that some of the
variables in our estimates and schedules were the main
ingredients in the fluctuations in results, and we could put
probability distributions on them, and see what the likelihood
of a resulting cost or schedule would be, in a histogram like
the one below. We asked our clients what certainty they
wanted in their plans, and set the margin of error based on
that probability. It turns out that a key factor was the degree
to which the main variables moved together. If the labor
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Check out www.spms.us/writing! There’s some good stuff there.

Newsletter 47 – Neural Network Decision Making
cost moved up sharply the labor supply probably went down, usually, but how
much and what was the likelihood? We guessed coefficients and got
probability distributions.
Neural networks essentially say
“you are not so smart, just let me
process the data, and I can make
a closer prediction of the
outcome than you can. Feed me
the past data!”

A very simple example was a case where a Canadian owner wanted to
see what this system would predict for cost overruns on his projects based
on who the contractor was, who the architect was, what size the job was,
and where it was in the province. Using only 20 previous projects, the
network predicted that, based on the past, when he combined Contractor
A with Architect B on a large job in the North, he would go 17% over the
budget. It turned out to be 18.2%. That wasn’t obvious from the historical
data, but it was learned by the network.
The same process is being used to predict bank failures, estimate the cost
of future equipment development, and the percentage of success in
medical procedures. The software, at least the most basic version, is
readily available to us. So it looks to me like we all are going to be
opening the bottom drawer and feeding the computer to finish our
estimating and scheduling from now on.
Once we have gotten over the hurt feelings, it turns out that there are a lot
of experience rules to forming the data sets in a way that allows the
discovery of unnoticed relationships, without greatly expanding the
computing needed to train the networks. So we also have to learn a new
set of concepts about training a computer to learn. These methods have
been around for a long time, despite my not paying attention to them, so
a lot of training is available. Good thing we are all curious.

Check out www.spms.us/writing! There’s some good stuff there.

Newsletter 48 – Neural Network Test
Last month we talked about using the neural network
software to try to find unsuspected relationships in data about
outcomes in construction programs. This method is being
used to test loan applications, bank records, and many other
things for clues about what might effect the outcome of
decisions at risk, and it seems to be a good prospect for
improving our success in meeting budgets and schedules,
and making good builder hiring decisions. So we tried it.
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It took a while to get a set of data that had a chance. There
must be a lot of trials of a system, several hundred at least,
and a restricted set of independent variables that might be a
cause of changes in the results. The statistics people like to
say that the Excel file should be “tall and skinny”. We have
been collecting program results for 40 years, but most of our
programs didn’t have that many projects, and we hadn’t had
enough imagination to collect a wide range of data on the
possible causes of unexpected results. So goodbye to
California Counties, or City of El Paso, or Phoenix. Our best
bet was data from long ago from the Orange County Florida
Public Schools program.
The data look pretty extreme, but those were the facts. We
wanted to see what caused wide swings in the cost growth of
the projects over their life, from initial budget to final cost.
We picked the type of project – renovation, new school,
portables, and so on – the rush of the schedule, who the
designer and builder were, and the size of the contract as
possible causes of the swings in cost result. There were 175
projects, and results
in cost growth from
75% growth to 40%
reduction. We were
hoping to get a
better idea of why
we were off so much
from job to job.

Check out www.spms.us/writing! There’s some good stuff there.

Newsletter 48 – Neural Network Test
The process involves training the network, testing it on some data points. “Training”
means letting a computer program use an algorithm to test a zillion formulas for the
best fil. Then if it’s ok you can use it to make projections for your decisions. In theory
there isn’t any judgment or experience required.
The first try at training tested badly. On the average the predictions were close, but
83% of them were way out one way or the other. It wasn’t telling us what we were
doing wrong.

So we took out some data points that we might have been smart enough not to use in
the training, since we might have thought that the project had a built in bias from the
start. Just a little judgment required…..
The best result was still not too good, see below. The average guess was still OK, and
now 70% of the projections were within 60% of the actual result. Not good, but less
embarrassing.

So our preliminary conclusion from this first try is that if we collect a lot of data, and
weed out any problems we can see ahead of time, it will do us some good. But our
business apparently has enough chance results to make us pretty humble.

Check out www.spms.us/writing! There’s some good stuff there.

Newsletter 49 – Builder Finances

It was early last year that we last checked on the economics
of being a construction company. The best information is still
from the Construction Financial Management Association,
which does an excellent yearly survey and explanation.
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The average builder in the Southwest region has yearly sales
in the $100 million range. For tax purposes they are an S
Corporation, which means that it’s stock is held by a small
number of involved employees who pay individual rather than
corporate taxes. They have been through a down time with
the financial crisis in the 2011-2014 period, but have come
back well in recent years. The average yearly billing is about
$108 million, but there is a wide range from $10 million to $500
million.
The financial profile changes a lot from small to large
companies. The large companies can charge a smaller
percentage fee because they can use a lot more debt
financing in a low interest rate economy, to produce a similar
return on their equity:
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Fee (Gross Profit) to Sales
Sales to Total Assets
Total Assets to Equity
Return on Equity

$10
Million
Billing
Firm
15.90%
2.1
3
22.50%

$300
Million
Billings
Firm
5.50%
3
5.5
27.20%

That looks like a very good return on equity, but remember
that returns on equity were below 8% a few years ago, and
66% of the companies entering the construction industry fail
the first four years. It’s high stakes bet.

Look at www.spms.us/writing.html. There’s some good stuff there!

Newsletter 49 – Builder Finances

It’s a good bet for most established firms right now though, with interest rates
low, financing available, and volume going up. The “best in class” firms – that is
the best 25% financially – have an amazing 66.5% return on equity.

Getting paid and paying bills continue to be slow this year. In the Southwest the
average time to be paid is 41 days, and the average time to pay a bill is 46
days. It’s a “pay when paid” world.
Despite the news, and some of our projects, only one in 200 firms in the
Southwest has foreign ownership.
It is interesting to compare all this with heavy and highway contractors. That
industry has far less debt to equity, and so they wind up charging a far higher
profit percentage, to make the same return on equity. The $10 million per year
highway contractor has an average 25% markup, and the large one still has a
15% markup. The same ratios are true of specialty subcontractors – they don’t
have as much financing as building general contractors, so they mark up 15 to
25 percent. And it takes an average of 61 days to be paid.
As interest rates slowly rise, and the business cycle begins a slow correction, it
looks like these will probably go back down in the next few years. But for now,
things are generally fine.

Look at www.spms.us/writing.html. There’s some good stuff there!

Newsletter 50 – Power Plant Finance
Leading the investment into the construction of a new
electrical power plant is one of the hardest decisions in
modern investment. Making a profit depends on conditions
over 20 or 30 years, and right now almost all of them are
predicted to change drastically. The trouble is, the
predictions are all different.
Suppose you are thinking of investing in the design and
construction of a natural gas fired power plant in Texas. It will
need 20 years or so of high percentage use at current prices
to be profitable. So maybe:

Education, Certifications,
Special Skills
Masters of Business
Administration
Stanford Graduate School of
Business
Bachelor of Science in
Mechanical Engineering
Rice University
Texas Engineering 38724
Experience
Management of construction
organizations for 42 years.
Member of 51 project teams
Professional and Community
Affiliations
AGC Project Delivery Systems
National Subcommittee –
1998-99
Lorman Seminars 2003-2014
USGBC and CEFPI speaker
Adjunct Faculty Texas A&M
2012-2013
Founder and First President,
West University Recycling

à

Renewable power, which makes up 18% of Texas
generation, will grow slowly over the period, allowing
your plant to be a successful ERCOT price bidder every
night and some days. (+$61,313,000)

à

Or maybe electrical vehicles will double the power
needed in the state, and renewable power won’t be
able to keep up, so you will get a lot of use during the
days as well as night. (+$428,298,000)

à

Or maybe global warming will finally scare Texas
government like California, and they will start requiring
homes and businesses to add solar panels, and total
plant demand will fall a lot. (-$153,285,000)

à

Or maybe we will impose a carbon tax in year 5 like
Canada, say $30 per ton of CO2 emitted.(-$4,384,000)

à

Or Texas might go to a system of paying approved
plants a capacity payment for being available, so you
wouldn’t lose much in the worst case, like European
and some US systems do. You could wait to see and
not invest yet. (+$313,701,000)

à

Or maybe the cost to build solar and wind projects will
continue to fall 30% per year like last year, and
someone will invent a cheaper battery for night time,

Look at www.spms.us/writing.html. There’s some good stuff there!

à

and the average price ERCOT pays will fall from 2.8 cents per kilowatt-hour to
2.0 cents.
(-$317,358,000)

à

Or maybe we will get worried about our enemies having the ability to shut
down gas pipelines with Internet hacks, and require a certain percentage of
nuclear and coal plants to be 100% on the grid, so natural gas will only have
a non essential peaking share. (-$34,368,000)

The figures in parentheses are our amateur guesses at the net present value of the
investment of $500 million in this hypothetical project. They go all over the place. You
could put a probability on each one, multiply it out, and invest on the result. Or you
could go have a nice drink and build something else.
All these concerns are present all over the world right now. From the International
Energy Agency, energy investment is beginning to fall:

So… despite our long historical preference for short term markets, we really need to
make this an easier investment decision. We are getting nostalgic for investor owned
public utilities!

Look at www.spms.us/writing.html. There’s some good stuff there!

Newsletter 50 – Power Plant Finance

Look at www.spms.us/writing.html. There’s some good stuff there!

Newsletter 51 – Surety Bond and Professional Liability Insurance Facts
We got a request for a project management proposal the
other day that included the requirement for professional
liability insurance, and it got me to thinking about business
financial products that don’t do what you think they do.
My first awakening was a few years ago when I found that
construction surety bonds don’t often result in the completion
of the contested work by the bonding company. Our
bonding agents said :
Of course not…. We are here to check your possible bidders
financial capacity and prevent a financially weak company from
bidding. If they get the job, and you guys mess them up, we will
do everything we legally can to avoid paying for it. That’s why
it’s called surety rather than insurance.”
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A few months later I read a presentation by Steve Nelson of
SureTec to an industry council called “Why Your Surety Won’t
Do What You Want Them To”. I’ll put it on our website for you
to read. In 42 years I have had one bond that resulted in
some surety compensation.
I suspect that professional liability insurance for architects,
engineers, and project managers has similar performance
results. We have spent spare time for several weeks looking
for data on premiums paid by covered firms, and settlements
on owners claims under that insurance. The best information
comes from the American Council of Engineering Companies
who poll both the insurers and ACEC members. From the 14
insurers that do most of the business we know that the total
premiums for designers and managers is about $1.5 billion to
$2.0 billion per year. ACEC members are about 22% of that.
Medical organizations are 30 times as much in insurance
premiums than we are, so maybe we should be happy.
The trouble is that that means $400 million in premiums are
paid by ACEC members and through them their owner
clients, about 1% of their fees, but insurers paid out only $44
million in settled claims ( and $8 million to attorneys). Two
thirds of the claims resulted in no payment at all. So if you
are an owner you are paying out a dollar and getting back
on average a dime. Maybe we should ask for our money
back.

Look at www.spms.us/writing.html. There’s some good stuff there!

Newsletter 52 – Project Collapse Update

In looking over our long history of newsletters, we realized
that the most common request was for information on how to
prevent really bad performance of project teams. So this
month’s newsletter is a review of the four attempts we have
done in the past, plus the newest information on ways to
improve outcomes.
By collapse we mean the project stopped for a significant
time because of disputes, and cost someone a significant
penalty. Think of the nuclear power plants in South Carolina
and Georgia last year, or the Big Dig in Boston, or the
Sydney Opera House. Something that would ruin your
career.
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So…how common is that?
We can’t find many statistics, but the State of California has
2% of its contracts that result in a lawsuit, and half of them go
to trial. Most are not as bad as we are worried about, so the
answer is “less than 1%”. There is a lot of information from EC
Harris and Arcadis, but they don’t judge probability.
What causes it?
The people who go around trying to prevent bad team
performance list fear of each other, different expectations,
confusion, and unconscious incompetence. It seems to me
that all those are resolved by previous experience on good
teams. All of the members of a construction project team
have objectives that are sometimes in conflict, but they can
only succeed through mutual agreement, and that seems to
need a previous example for each member to feel
comfortable.
How can you measure cooperation?
There are a lot of academic papers about how to score
things once they are over, but we need an index we can
score once a month that tells us when we are in real trouble
and need to take strong action. The only one we know of is
the Project Cooperation Index we developed a few years
ago (Newsletter 34). It is the sum of some common statistics
in every project database, and you can ask for it in every
monthly report.

Look at www.spms.us/writing.html. There’s some good stuff there!

If this gets above 60% you
ought to be doing something
special, and if it gets to 100%
experience suggests universal
staff changes.
After you publish this a few
times people start trying to
make the statistis go down,
which is a good thing.

Project Cooperation Index Examples
What can you do about it?
Well, a lot of every day every project procedures, and then some emergancy
things.
• You can use a contract type that lets you approve builder and designer
personnel, and then ask everyone about their previous team work experience
• You can have serious partnering meetings to begin the projects, and when
new organizations come on. These meetings are often vague airy fairy
sessions, but I got a great example from the former Naval officers who ran the
Santa Clara County program about how to be good leaders and strict
disciplinarians in mutual respect and cooperation.
• You can have social occasions that everyone is expected to attend, to get to
know everyone. One option is a social hour at a local watering hole after the
monthly meeting, and a project golf tournament twice a year with nice prizes.
It worked well on the Dallas Police Headquarters.
• If the Project Cooperation Index gets to 100, you can change out all the
management personnel of all participants, including owner, designer, and
builder. We have only had to do that once, but it seemed to work.
How well does that work?
It has worked pretty well for us, and better as we practiced. We haven’t had any
projects collapse, anyway.
We have prepared a book of all of the previous newsletters, which you can download
from our website. They are sometimes good to send to your associates when they
back up your opinion!
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