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Thomas et al.’s paper has the stated objective, “…to test whether
improving flow reliability improves construction productivity.”
They understand flow in terms of both the flow of work, that on
which resources are to be expended, and of labor. Improving flow
reliability is said to be a lean construction principle, and it is
concluded to be valid. However, they argue that advocates of lean
construction have overemphasized work flow and underempha-
sized labor flow as a means for improving labor productivity.
They present case studies to show that failures to manage flows
substantially reduce labor productivity. A 51% loss of efficiency
is attributed to flow management failures; 58% of those losses are
attributed to failures in labor flow management and 42% to fail-
ures in work flow management. We reject the authors’ conclusion,
as it misunderstands the problem to be solved, rests on a faulty
argument that mischaracterizes the approach it criticizes, and pro-
poses a solution that compounds the problem.

Are Work Flow and Labor Flow Correctly
Understood as Factors Influencing Productivity?

The first issue is the relationship between work flow and labor
flow. Contrary to the authors’ presentation of work flow and labor
flow as “factors” influencing productivity, managing labor flow
starts with making work flow predictable—i.e., making produc-
tion planning an accurate indicator of the future. If you don’t
know what work will be available to be done in the future, labor
cannot be matched to it. Neither can any other resource.

Has Lean Construction Neglected Labor Flow?

The next issue is the claim that lean construction has neglected
labor flow. “It seems that by not including labor as a component
of flow, the application of lean principles ignores a potentially
large opportunity for cost and schedule improvement” �p. 261�.
The case studies categorize and quantify causes of below-budget
labor productivity as follows �cf. Tables 5, 7, and 9�:
• Overstaffing

• Interference with other crews
• Workforce management
• Insufficient work to perform
• Weather
• Equipment
• Design error
• Rework
• Conversion technology
• Materials

The separation of causes into work flow and labor flow is
misleading, another consequence of the conceptualization of per-
formance in terms of factors. Putting aside for the moment the
question of what “workforce management” means, with the pos-
sible exception of weather, all of these contributors to poor pro-
ductivity could have been anticipated in short-term production
planning as advocated by lean construction. Within the Last Plan-
ner system, look-ahead planning performs multiple functions, in-
cluding �1� identifying and removing constraints �faulty design,
lack of materials, lack of equipment, and interference with other
crews�, �2� adjusting labor capacity to anticipated work load
�overstaffing, insufficient work to perform�, and �3� detailed de-
sign of operations through first-run studies �conversion technol-
ogy, rework�. As noted by the authors themselves on p. 252, a
further management practice advocated by lean construction is to
apply quality criteria to assignments. Those quality criteria in-
clude matching workload to actual capacity of those to whom
tasks are assigned. So, it can hardly be said that lean construction
has neglected labor flow.

Are “Flexible Capacity Strategies” Different
from Traditional Thinking and Practice?

The question remains, do the authors’ proposed “flexible capacity
strategies” make a contribution to theory and practice? Alterna-
tively, are they really the traditional industry focus on labor pro-
ductivity improvement disguised in the language of production
management?

First of all, we advocates of lean construction propose a dis-
tinction between prerequisite work and resources. Prerequisite
work is the information or materials, in whatever state of comple-
tion, to be processed or converted into the output for which they
are prerequisite. For example: a soils report is prerequisite to the
design of a slab; concrete is prerequisite to pouring a foundation.
Resources are the various capacities consumed in processing and
include labor, instruments of labor �tools, equipment�, and space.
It is easily agreed that in conditions of variability in the amount,
type, and timing of prerequisite work, it is necessary to maintain
more resource capacity than will likely be used �capacity buffers�,
and also to be prepared on short notice to reassign resources to
different tasks. Given the fact that variability cannot be com-
pletely eliminated, buffers of various types will always be neces-
sary and resource flexibility desirable.

However, the first line of defense advocated by lean construc-
tion is to reduce variability. The second-best solution is to plan
alternative assignments for the crews on-site, for cases where it is
not possible to carry out the given assignments as planned. In the
Last Planner system, that is termed “workable backlog.” A third
option is to provide alternative uses of labor time such as for
training and providing feedback. Only when all else fails should
we try to regulate labor flow according to the unplanned variation
of work available.

We have concerns beyond the issues already mentioned. First,
we do not think that the elevation of flexible capacity strategy to
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a primary principle is ethically justifiable. The International La-
bour Conference declared in 1944 �Declaration of Philadelphia�
that labor is not a commodity. The flexibility strategy treats labor
exactly as a commodity that is switched among sites according to
the vagaries caused by poor management.

Another ethical concern is related to safety. According to data
presented in Oglesby et al. �1989�, 24% of total accidents to con-
struction workers occurred in the first month of employment
�which usually equals to a new site�. In the subsequent months of
employment, the accident rate was considerably lower. According
to a newer study, 12% of serious injuries occurred during a work-
er’s first day at a job site �“Hispanic workers” 2001�. A Japanese
study found that one of four falling accidents happened on the
worker’s first day on site �Asahi Shinbun, February 6, 2001�.
Thus, we know that the first days on a site are the most dangerous
for a worker. The flexible capacity strategy would mean that the
number of situations where a worker goes to a new site is multi-
plied, with an increase of the accident rate as a direct result.

Second, flexibility has been the traditional way of dealing with
work flow variability in construction and has increased that vari-
ability, thus increasing the need for flexibility—what is known in
systems dynamics terms as a positive feedback system; in more
common parlance, a death spiral. This is exactly what happened
in mass manufacturing. Setup times were accepted rather than

attacked, leading to ever-larger batch sizes and ever-longer lead
times, thus reducing flexibility in the overall production system.
Variability was accepted and managed through ever-larger inven-
tory buffers, which again increased lead times and further dete-
riorated system flexibility.

Lean construction calls for attacking and reducing variability,
for attacking and reducing setup times, for attacking and reducing
product defects. The alternative is a wasteful project delivery pro-
cess that costs too much, kills too many, takes too long, and
frequently delivers what’s not wanted by the customer. Flexibility
has been the home base for traditional thinking and practice. Fly-
ing the flexibility flag will undoubtedly attract many who are
unwilling to do what needs to be done to transform our industry,
regardless of the intentions of those who hoist the flag.
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