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EDITORIAL

Festschrift honouring Dr. Glenn Ballard

Introduction: the enigma of Dr. Glenn Ballard

This Festschrift honours the seminal achievements of Dr.
Glenn Ballard in academia and in construction practice.
As an academic, Glenn is one of the most influential
scholars in construction management, both a prolific
writer and highly cited. As a practitioner, he has had
enormous influence: management methods that he pio-
neered are in everyday use in construction projects
throughout the world. Indeed, Glenn’s achievements are
so significant that it is difficult to pinpoint any other per-
son with greater influence on the theory and practice of
construction management.

Yet Glenn presents us with an enigma. We see few, if
any, of the usual antecedents for an influential and
impactful career in construction management: he has no
formal education in construction management; he has
not held a tenured position at a university; he has not
had access to generous research funding; he has not
held any influential position in a big organisation in
which he might have trialled new ideas; and he has nei-
ther collected nor analysed large sets of empirical data.

How, then, has he been able to gain insight and have
a significant impact in academia and industry? First,
instead of formal education in construction management,
he gained first-hand experience and understanding of
construction as a field worker on site and then breaking
through to managerial positions'. Second, instead of
gaining formal academic standing, he has collaborated
with both industry- and academic peers and with numer-
ous students to amplify intellectual efforts. Third, instead
of relying on academic funding, he excelled at working
with individuals and companies to carry out research in
the field. Fourth, instead of influence within an organisa-
tion, he has turned to community building, both in
research and in industry. Fifth, instead of seeing research
as only data collection and analysis, his research is char-
acterised by identifying and actively solving problems
encountered in practice.

The desire to celebrate Glenn’s accomplishments and
honour his influence on our own work and that of so
many others, came in anticipation of his 75th birthday
celebration. As “plans are forecasts and forecasts are
always wrong”—one of many of Glenn’s apt characterisa-
tions of the state of affairs—the Covid pandemic derailed
our plan, and it is only now coming to realisation with
this Festschrift. We start with a short biography.

‘ W) Check for updates‘

Short biography

Herman Glenn Ballard was born in 1946 in Texas and
raised there. He has a BA in Liberal Arts in Mathematics
from St. John's College, Santa Fe, New Mexico, granted in
1968, an MA in Philosophy from the University of
California, Davis, California, granted in 1977, and an MBA
from Holy Names College, Oakland, California, granted in
1985. He earned a PhD degree in Civil Engineering in
2000 at the University of Birmingham, UK.

“Glenn entered the construction industry as a pipefit-
ter’s helper, transitioned to construction engineering, and
in 1980 was named Manager of Productivity
Improvement for a construction division of Brown and
Root. He subsequently became an internal management
consultant with Bechtel, working on all aspects of project
delivery and supporting projects in other Bechtel divi-
sions such as the South Texas Nuclear Plant” (LIPS 2019).

Glenn is a “maker” at heart. He deeply enjoys the act
of building, with the creativity it demands to envision,
design, plan, and execute the work, whether it is using
physical parts or ideas. He can get really angry when this
act is trivialised. Starting his career in construction as a
field worker, he learned the skills of the trade but soon
came to realise that the builder’s success is hampered by
externalities such as lack of information, materials, and
space for work. In addition, he noted that crew-level
planning was missing from the managerial planning pro-
cess (Ballard 1981). The Last Planner® System? (LPS)
(Ballard 1994, 2000c) emerged from the identification of
this gap.

Throughout the 1980s and later, his work focussed on
filling this gap. He began a management consulting busi-
ness in 1987. As a productivity improvement consultant,
Glenn and his long-standing collaborator Greg Howell
rescued many failed projects (e.g., Ballard et al. 1996),
and in the process articulated the theoretical underpin-
ning of the LPS. At the same time, Glenn gained a toe-
hold in the academic community, through involvement
with the Construction Business Roundtable (Ballard 1981)
and subsequently the Construction Industry Institute (ClI)
at the University of Texas, Austin, through Greg's ties
with Stanford University and Greg's teaching at the
University of New Mexico, and with his appointment in
1989 as a Lecturer in the Department of Civil and
Environmental Engineering at the University of California,
Berkeley (UC Berkeley) to teach a graduate-level class on
Productivity Improvement.
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Glenn gradually transitioned from industry to aca-
demia by earning his PhD (Ballard 2000c), which consoli-
dated his ideas for the LPS. He was appointed at UC
Berkeley as an Associate Adjunct Professor (2004-2019)
and became the Research Director of UC Berkeley's
Project Production Systems Laboratory (P2SL) in 2005.
Glenn retired from his position as Research Director in
2019 but continues in a support role as a Research
Associate for P2SL to this date. At various times, Glenn
also held academic positions at Stanford University,
Loughborough University, Nottingham Trent University,
and the Norwegian University of Science and
Technology (NTNU).

Key collaborators

Glenn'’s first and foremost collaborator was Greg Howell.
They met in 1979 on a failing project where Greg was
called in as a consultant and a volunteer in the project
was identified to help him with the rescue effort. Greg
turned down the first person who had been volunteered
to help and insisted that someone be assigned who
could really help; that was Glenn, a kindred spirit. Glenn's
obituary to Greg Howell, who passed away in 2020,
stated that that meeting “began a lifelong intellectual
partnership, each learning with and from the other”
(Ballard 2020a). Glenn aptly described their collaboration
(Ballard 2020a):

Greg and Glenn began a long career of working
together, both in consulting and in construction
management research. These tended to intertwine,
with practice spurring development of explanatory
theory and application of theory spurring further
improvement in practice.

Glenn and Greg collaborated for many years on the
development of the LPS (e.g., Ballard 1994, Ballard and
Howell 1994, 1998b, Howell and Ballard 1994). Their joint
efforts also covered construction management theory
(Ballard and Howell 2003), safety in construction (Howell
et al. 2002), production system design and work structur-
ing (Ballard et al. 2001a), and many more topics. In 1997,
they formed the Lean Construction Institute to dissemin-
ate their ideas and engage with the industry
more widely.

Glenn met Lauri Koskela in 1991. At the time, Lauri
was a visiting scholar at Stanford. He had been studying
the transformation and flow perspectives on production
and recognised the need to combine them into a holistic
theoretical framework to spur new thinking on project
delivery in the construction industry (Koskela 1992). This
meeting was the start of a longstanding research collab-
oration. Their joint work has especially addressed design
management (Koskela et al. 1997; Ballard and Koskela
2009, Ballard and Koskela 2013), the relation between
management and production (Koskela and Ballard 2012),
as well as theory and methods of production

management (Ballard et al. 2001). Furthermore, the
underlying theories of the LPS have been a long-standing
focus in Lauri's work (Koskela 2000, Koskela and
Ballard 2006).

Glenn has had a wide-ranging and enduring collabor-
ation with Iris D. Tommelein, also at UC Berkeley. Glenn's
entrée into more extensive academic study came through
his work on a research project for Cll that focussed on
uncertainty in the piping function (Howell and Ballard
1995). That report, critical of accepted construction man-
agement practices at the time, became the topic of
many conversations with Iris, from the moment she had
joined the faculty at UC Berkeley in 1996. The year prior,
she had spent a year chasing pipe and steel on an oil
refinery project in Texas, and Glenn’s LPS concept struck
the perfect chord (Tommelein 1998, 2015) and led to a
deep, long-term collaboration. Their joint work has
addressed topics like organisation of construction man-
agement (Tommelein and Ballard 1997a, 1997b), com-
puter support for production management (Choo et al.
1999), and the LPS (Ballard and Tommelein 2021).

The research of Glenn and Iris’ first PhD student, Hyun
Jeong (James) Choo, was conducted in collaboration with
Todd Zabelle. Todd at the time was in the roofing con-
tracting business but using computer-based 3D design,
conducting operations analyses, and experimenting
onsite with deployment of the LPS; ongoing efforts with
Glenn that were cited in the Egan Report (Egan 1998, p.
23). James’' PC-based implementation of the LPS (Choo
et al. 1999) morphed several years later into a full-fledged
web-based implementation of the LPS to manage the
civil works on the Heathrow Terminal 5 project.

In addition, among Glenn'’s industrial research collabo-
rators are Paul Reiser (Ballard and Reiser 2004), Peter H.
Morris (Ballard and Morris 2010), and Ari Pennanen and
Yrjana Haahtela (Pennanen et al. 2011), to name but
a few.

Glenn also has long term collaborations with many
academics from different parts of the world, including
Christine Pasquire (UK), Luis Fernando Alarcon (Chile),
Carlos T. Formoso (Brazil), Tarig Abdelhamid (USA), and
Fritz Gehbauer (Germany), to name but a few. Such col-
laborations involved Glenn’s participation in keynote pre-
sentations in academic conferences and seminars for the
industry, joint papers, or simply informal discussions with
researchers.

Another large group of collaborators is made up of
students advised and some formally co-supervised by
Glenn. Among these are numerous UC Berkeley graduate
students and PhD students in many universities in coun-
tries around the world, a number of whom presumably
had no formal arrangement for supervision by Glenn. He
once told one of us that he reserves time in his calendar
for advising students from other universities who
approach him with questions related to lean construc-
tion. It has not been unusual for exchanges of ideas with
students to continue long after their graduation, as was



the case for example with Luis F. Alarcén (Salazar et al.
2018), Roberto J. Arbulu (Arbulu and Ballard 2004, Ballard
and Arbulu 2004), Jan A. Elfving (Elfving et al. 2005), and
Olli Seppanen (Seppanen et al. 2010), again, to name but
a few. Thus, through a very wide range of collaborations,
Glenn has not only greatly amplified his own efforts, but
also inspired and nurtured many others.

Contributions to knowledge and practice

Glenn’s contributions include practical, theoretical, and
strategic aspects. He derived new practices based on the-
oretical observations, and new theories based on prac-
tical implementations. His theoretical and practical
contributions, realised on his own and with his numerous
collaborators, especially Greg Howell, accumulated to
have a strategic impact on the construction industry.

Last Planner® System (LPS)

Over the course of more than 30 years, Glenn has been
developing and extending the Last Planner® System (LPS)
(Ballard 2000c). The LPS is articulated by means of a set
of planning functions, principles, processes, and methods.
In keeping with Glenn’s relentless desire for continuous
improvement, recognising the limits of one’s knowledge,
the LPS is described as a Benchmark to meet and beat
(Ballard and Tommelein 2016, 2021). As described in the
2020 Benchmark (Ballard and Tommelein 2021), the LPS

was initially designed as a system for planning and
controlling production on projects, that is, to do what
is necessary to achieve set targets. It was understood
to differ from project controls, which sets targets
(objectives and constraints on their delivery) and
monitors progress toward them.

Initially, LPS consisted only of lookahead planning
(Ballard 1997), weekly work planning, and learning
from breakdowns. In the early 2000s, planning and
scheduling project phases (which provide inputs to
lookahead planning) were added to its scope [...].
This 2020 Current Process Benchmark further extends
LPS in principle to both production® (i.e., striving for
targets) and project planning and control (i.e.,
setting targets).

Relational contracting

Questioning how commercial terms should be structured
to enable more collaborative practices and lean project
delivery, Glenn and Greg explored alternative contract
forms, design-build, alliancing, the UK’s New Engineering
Contract, and other contracting practices. In 2004, they
organised a symposium on relational contracting (Ballard
and Howell 2005).

In collaboration with Sutter Health, a northern
California Healthcare provider keen to become the
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‘owner of choice’ for designers and builders, they identi-
fied the need for a new type of relational contract.
Sutter’s legal counsel, Will Lichtig, took on the challenge
and wrote the Integrated Form of Agreement (IFOA)
(Lichtig 2006). These seminal initiatives made a strong
contribution to the development and adoption of the
concept of Integrated Project Delivery (IPD).

Target Value Design

Questioning how cost management should inform inte-
grated product and process design, resulted in extensive
research into Target Value Design (aka. Target Value
Delivery), where rapid cost estimating supports design
decision-making all along, rather than cost being esti-
mated when design nears completion (Tommelein and
Ballard 2016, Ballard 2020b). In lean construction, Target
Value Design has strategic significance: it is the first lean
approach through which clients can capture a fair share
of the savings achieved through lean, and in conse-
quence, it leads to a situation where clients actively pro-
mote lean implementation in their projects.

Lean Project Delivery System

Questioning the limitations that stem from viewing con-
struction isolated from what is upstream and down-
stream of it, Glenn articulated the Lean Project Delivery
System (LPDS) (Ballard 1999b, Ballard 2008). The LPDS is
a prescriptive framework for processes and practices for
managing all phases of a project, namely Project
Definition, Lean Design, Lean Supply, Lean Assembly, and
Use. They are supported by work structuring and produc-
tion control (the LPS), with learning loops throughout.

Construction as flow

From the outset, Glenn understood and applied the con-
cepts of the flow of drawings (information), materials, and
resources in construction (Ballard 1981, Ballard and Howell
1994). He built on the theoretical foundation of Koskela's
TFV theory (Koskela 1992, 2000), providing insights into
practical application of the flow concept to improve work-
flow and realised the tension it provokes with practices
such as Earned Value Management (Ballard 1999a, Kim and
Ballard 2000). This body of work influenced Sven Bertelsen
et al's development of the ideas of critical flow (Bertelsen
et al. 2006) and Rafael Sacks’ exploration of the conditions
for good production flow in construction (Sacks 2016).

Work structuring

Questioning of the prevailing conceptualisation of how
work should be broken down in pieces (e.g., work break-
down structures), informed by the newly found focus on
production system design (including product and process
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integration, and the LPDS) (Ballard et al. 2001) led Glenn
and colleagues to develop the concept of work structur-
ing (Ballard 1999b, Tsao et al. 2004).

As the methods for the LPS became better articulated
over time, it also became clear that the LPS is agnostics
about work structuring. More definition could be given
to workflow and new methods devised to shape it (e.g.,
Ballard et al. 2003). This spurred experimentation with
takt planning (Frandson et al. 2013, Linnik et al. 2013), an
area of research that has since grown significantly with
experiments and implementation underway on projects
around the world.

Engineered-to-order prefabricated
building systems

Glenn explored the problem of integrating the manage-
ment of different production units involved in construc-
tion projects, especially engineered-to-order (ETO)
prefabricated building systems. In these systems, the cus-
tomer order is delivered at the design phase. He made
several contributions related to the use of pull produc-
tion as a mechanism to deal with uncertainty in site
assembly, control of work in progress (WIP), and the
effectiveness of communication between construction
sites and suppliers (Ballard et al. 2003, Ballard and Arbulu
2004, Elfving et al. 2004, Ballard and Tommelein 2012).

Design management

Glenn’s many papers on design management have been
highly influential in the lean construction community.
These have covered topics such as the nature of the con-
struction design process, project definition, managing
design workflow, and set based design (Ballard & Koskela
1998; Ballard 2002; Whelton and Ballard 2002).

First Run Studies

A First Run Study consists of a detailed plan produced by
a team of people who will perform a set of operations
for the first time. This plan is put into practice in the first
run and is followed by an assessment, which may lead to
the redesign and retrial of the operations until a satisfac-
tory standard is met (Ballard 2000a). A First Run Study is
a process prototype that involves understanding the
necessary work, skills and resources, and the interactions
with other operations (Hamzeh et al. 2012). This very
practical contribution was certainly inspired by Glenn’s
experience as a builder.

Community building
International Group for Lean Construction (IGLC)

The origin of the International Group for Lean
Construction can be traced back to a discussion between
Glenn and Lauri at Stanford University in late summer of
1992. Lauri was due to return to Finland from his 1-year
stint there as a visiting researcher. Glenn asked what
would happen to the topics Lauri was researching, and
Lauri responded by suggesting that leading universities
would probably organise conferences to look further
into them.

In the following winter, Glenn returned to this discus-
sion and insisted that Lauri should start preparations for
a workshop. This he did, and in August 1993, a small
workshop with a dozen participants, was held in Espoo,
Finland. Most importantly, Luis F. Alarcon volunteered to
organise a similar workshop the following year in Chile.
Luis later also edited the first 3 years’ proceedings
(Alarcon 1997). The conference series, which came to be
called the International Group for Lean Construction
(IGLC, iglc.net), was thus launched. Since then, an IGLC
conference has been held annually. All IGLC papers, a
total of 1879 to date, are peer-reviewed and are available
with open access on the IGLC website.

The organisation of the group is lean: at the end of
each conference, a business meeting is held where
everybody present can take part. A central task for the
business meeting is to decide the venue and organis-
ers of the next conference. Over time, with larger con-
ferences and more running matters, the Charter of
IGLC was compiled and ratified in 2012. According to
the Charter, IGLC has a General Secretary and other
functionaries, all volunteers. Membership is free but
contingent on participation in the annual conference,
and the business meeting remains the sole decision-
making authority.

Over the years, IGLC has provided the lean construc-
tion community—always including academics as well as
practitioners—a premium venue for presenting papers
and discussing new ideas, and the conferences have
been the crucible of much innovative thinking. All this
has been instrumental for broad academic and industrial
diffusion of the ideas developed and promoted by the
lean construction community.

Both from the outset and subsequently, Glenn has
been closely involved in the operations of IGLC in
many ways. As of the 2021 conference, he has auth-
ored or co-authored 111 IGLC papers. He has partici-
pated as a reviewer, session chair, conference technical
chair, offered his comments on papers in the sessions,
and advised numerous researchers during the sessions,
the social interludes, and the IGLC Summer School for
PhD students. Without Glenn's strategic eye, initiative,
and commitment, the IGLC might not exist as we
know it.




Lean Construction Institute (LCl)

Glenn and Greg felt that this new understanding of pro-
duction in construction, the body of knowledge of lean
construction being articulated by the IGLC community,
needed to be taught widely and to more practitioners.
They founded the Lean Construction Institute (https:/
leanconstruction.org/) in 1997 to that effect and they
started to offer training workshops around the country
on the LPS with hands-on simulations such as the Parade
of Trades (Tommelein et al. 1999¢). To extend LCl’s reach,
Glenn and collaborators wrote a number of white papers
that sharpened and conveyed his thoughts on lean con-
struction, and with Iris he developed workbooks to help
teach the LPS (Tommelein et al. 1999a, 1999b).

LClI's efforts in raising awareness of the possibilities of
working differently based on a lean operating system
fuelled the demand from industry for training and con-
sulting. It also became clear that more research needed
to be done to further advance lean understanding and
adoption across the board in the architecture, engineer-
ing, and construction industry. The industry needed (and
still needs) help in overcoming deeply-entrenched
received traditions.

In 2004, Glenn and Greg launched Lean Construction
Journal, with LCl as the publisher (Abdelhamid and
Mossman 2004). This is an international refereed, open
access journal devoted to lean construction practice and
research (https://leanconstruction.org/pages/learning/
publications/lean-construction-journal/).

LCI has turned out to be a very important forum for
exchanging notes and accessing the existing knowledge
base by practitioners and companies implementing lean
construction. It now has 30 communities of practice all
over the US. Along with the success of LCl, correspond-
ing institutes or similar associations have been estab-
lished in many other countries.

Project Production System Laboratory (P2SL)

In the State of California, acute healthcare facilities are a
key infrastructure: they must remain fully functional after
a major earthquake. The State therefore mandated strin-
gent building regulations enforced by its Office of
Statewide Health Planning and Development (OSHPD).
The OSHPD approval process of design documents prior
to construction was taking a long time. Thinking that
submitting documents earlier would result in earlier
approvals, design firms ended up sending in poorly coor-
dinated work, thereby increasing the workload imposed
on OSHPD, adding backcheck cycles, and further increas-
ing the time to approval. This downward performance
spiral had to be broken, but no single company could
do so.

This systemic challenge defined the founding by
Glenn and Iris of the Project Production Systems
Laboratory (P2SL, https://p2sl.berkeley.edu/) at UC
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Berkeley in 2005. In 2006, Paul Reiser from Boldt gra-
ciously offered space for P2SL to host 5 days (spread out
over a few weeks) to value-stream map the process of
design-to-delivery-to-OSHPD of a 100-bed hospital.
Numerous healthcare providers, design firms, contractors,
and indeed also OSHPD personnel participated in the
exercise, thus opening lines of communication that
would help the community reverse the trend.

P2SL is dedicated to developing and deploying know-
ledge and tools for the management of project produc-
tion systems and the management of organisations that
produce and deliver goods and services through such
systems. P2SL’s mission is to understand through experi-
mentation how to effectively design, execute, and sys-
tematically improve the performance of project
production systems. P2SL students and researchers work
with industry partners, pursuing the objective of func-
tioning as a learning laboratory as the industry embraces
lean production and the challenge of adapting its con-
cepts and techniques to the Architecture-Engineering-
Construction (AEC) domain.

Lean Design Forum

P2SL embraces the scope defined by the LPDS. A key
part is design. To foster ideas around lean as it applies to
design, Glenn launched P2SL’s Lean Design Forum in late
2006. The forum was received enthusiastically by archi-
tects, engineering design specialists, and others keen to
improve lean project delivery, who wanted to share ideas
and improve their practices about, among other topics:
architectural programming, collaborative design, evi-
dence-based design, design for safety, agile methods,
language-action, moods, creativity, innovation, decision-
making, set-based design, knowledge management, com-
putational design, and disruptive technologies. The Lean
Design Forum has since taken place more-or-less twice a
year, with P2SL hosting the event early in the year in the
San Francisco Bay Area, and LCl hosting it mid-year in
the Midwest or East Coast of the US.

Lean in the Public Sector (LIPS) forum

Legislative constraints on public tendering pose specific
challenges to implementation of lean in public construc-
tion and infrastructure projects. Questioning such limita-
tions encountered by public owners in their ability to
adopt lean practices, Michael Bade from the University of
California San Francisco petitioned the California legisla-
ture to allow best-value procurement (Bade and Haas
2015). This was a key step in launching a forum around
lean in the public sector construction.

Glenn initiated the Lean in the Public Sector (LIPS)
forum (http://leaninpublicsector.org/) with P2SL hosting it
in 2008 and 2009. Subsequently, the event has rotated
around the world: Finland, Germany, Australia, United
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Kingdom, Spain, Denmark, Chile, India, and Qatar, with
Glenn continuing to be the driving force behind LIPS (A.
Abdel-Azim, personal communication with Lauri Koskela,
19 Jan 2021).

Glenn’s role in the evolution of lean
construction

Glenn’s contributions have been essential for the consid-
erable evolution of the knowledge base and the penetra-
tion of lean construction. Much has happened in the
thirty years of active development of lean construction
(for a description of the state-of-the-art, see
Tzortzopoulos et al. 2020). While the starting point was
short term planning on site, the coverage of lean has
extended to all time frames, and to all other stages of a
construction project, especially design, and further
beyond a project, to the supply chain. Further, the scope
of lean construction has widened from production to
organisational and contractual issues. Cost management
has evolved, from a support function to an important dis-
cipline collaborating with other disciplines on equal foot-
ing. New collaborative decision-making tools (especially
Choosing by Advantages) have been adopted (Arroyo
et al. 2012, 2015). The synergy between lean and digital
technologies is increasingly being explored and
exploited, especially in relation to Building Information
Modelling (Sacks et al. 2010). The underlying theories of
lean have been unveiled (Koskela 2020). Along with the
stabilisation of construction processes through lean con-
struction, it has been possible to progressively adapt con-
cepts and methods originally developed in the Toyota
Production System (Liker 2003) and to learn from other
service sector industries such as healthcare. Briefly, the
lean construction knowledge base has been extended,
deepened and connected to cognate knowledge bases.
Along with the evolution of the concepts of lean con-
struction, practical application of lean construction meth-
ods has grown dramatically, and lean practices are
developed and improved increasingly by industrial stake-
holders. Glenn’s practical contributions, especially the
LPS, have played a paramount role. LPS has become best
practice in many countries for managing project produc-
tion, introducing a systematic approach for lookahead-
and commitment planning and control (Olivieri et al.
2019). LPS has started to make inroads even into other
industries, such as shipbuilding (Emblemsvag 2014).
Furthermore, Target Value Design has proved to offer
major benefits to clients in terms of cost reduction as
well as cost certainty, and its use has grown rapidly.
Other practical contributions that can be attributed to
Glenn include Work Structuring and First Run Studies.
Glenn’s theoretical contributions have been closely
related to his practical contributions in construction and
design management. He has presented seminal insights
into the role of uncertainty and buffers in construction

production (Howell et al. 1993). In turn, his exploration of
design iteration straddles the flow and the value gener-
ation understanding of design (Ballard 2000b). The work
on the nature of construction as production (Ballard and
Howell 1998a) has provided an explanation of the pecu-
liar characteristics of construction from the lean view-
point. Further, Glenn has numerous studies addressing
the theoretical aspects of cost management in construc-
tion (Ballard and Reiser 2004, Ballard 2012, Ballard and
Rybkowski 2009).

But beyond theoretical and practical contributions,
Glenn has made strategic contributions - contributions
that have significantly changed the course of events,
beyond their immediate context. As he wrote, together
with Greg (Howell and Ballard 1998): “Companies begin-
ning to implement lean report an unexpected phenom-
enon; each change creates the opportunity for more and
often larger improvements.” Glenn’s community building
effort, as described, represents intentional and highly suc-
cessful strategic action. By creating institutions (such as
IGLC and the LCl) and forums for debate (such as the
IGLC and LCl conference series and P2SL’s events), Glenn
has brought individuals, companies and knowledge
together with synergistic impacts, in both practice and
research. These institutions have turned out to be sus-
tainable and successful. It is noteworthy that he has sup-
ported the formation of lean construction institutes also
in other countries. Finally, Glenn has actively supported
the building of individual and organisational competence
in lean construction. This has occurred in the framework
of formal and informal supervision of PhD students, con-
sulting, and generous support to all who have asked for
his advice, and the number of academics involved in lean
construction research and teaching has grown consider-
ably. The competences created have led to further devel-
opment and diffusion of lean construction.

Future of lean construction

What, then, can be said about the future of lean con-
struction, especially as an academic topic? Predicting the
future is notoriously difficult, and we restrict ourselves to
a few salient points.

A first point is that many current trends and concerns
will continue, although with increased intensity and
evolving focus. For example, further success of industrial-
ised construction will require support through lean prin-
ciples and methods. The attention to large, complex
projects, including mega-projects, will certainly be sus-
tained. While at the outset of lean construction the atti-
tude to computing was cautious (“first root out waste
before you automate to add value”), digital design and
engineering including Al processing of big data, shared
data models, and cloud computing, are revolutionising
how we work. Digital Twin Construction (DTC), for
example, is a new conceptual model for managing



production in construction that applies the lean PDCA
cycle and leverages the data streaming from a variety of
site monitoring technologies and artificially intelligent
functions to provide accurate status information and to
proactively empower people to optimise ongoing design,
planning, and production (Sacks et al. 2020). The work on
the underlying theory of lean construction will
surely continue.

A second point is that there is now an unprecedented
social demand for lean construction and lean in general,
in the form of the overwhelming evidence for the need
for rapid and major decrease of greenhouse gas emis-
sions. More efficient processes, and their continuous
improvement, are required, and lean principles and
methods need to be used in many ways. This brings to
the fore the need for explicit, teachable theories as well
as dissemination of knowledge for practical use.

A third point is that lean construction, in so far as it is
founded on theories of production, stands in serious
contradiction to several influential neighbouring disci-
plines, such as economics, organisational theory and
management. The idea, embodied in lean construction,
that our understanding of production importantly deter-
mines how to economise, organise, or manage, is pro-
foundly alien to these disciplines, and threatens to
undermine existing paradigms (Koskela 2017). The situ-
ation where these disciplines ignore lean, even subscrib-
ing to theories which contradict lean principles, is most
counterproductive. Interdisciplinary engagement and dis-
cussion are needed.

Contents of the Festschrift

This Festschrift contains nine papers that extend Glenn's
academic and practical contributions. These papers add
to the already wide literature on lean construction in
archival journals and in the conference paper repository
of the IGLC.

The first four papers discuss topics related to Glenn’s
key contributions to construction management practice.
Daniela Viana, Carlos Formoso, and Fernanda Bataglin, in
their paper “Requirements for developing production
planning and control systems for Engineer-To-Order
Industrialised building systems,” propose a set of core
requirements for production planning and control sys-
tems used in the context of industrialised building sys-
tems procured in the Engineer-to-Order mode. The LPS
was one of the starting points for this development,
along with production control models from manufactur-
ing. Chuanni He, Min Liu, Thais da C.L. Alves, Natalie
Scala, and Simon Hsiang, in their paper “Prioritizing col-
laborative scheduling practices based on their Impact on
project performance,” explore how different collaborative
practices should be used for the best effects in the con-
text of collaborative scheduling, such as in the case of
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the LPS. An innovative method based on information the-
ory was used for analysing the survey data.

Next, Kristen Parrish, Zofia Rybkowski and Paz Arroyo,
in their paper “Assessment of current Target Value
Design practices: consistencies and inconsistencies of
application,” identify key practices of Target Value
Design, a method championed by Glenn. The authors
found inconsistencies in its application that may account
for the variation in the outcomes of the use of this
method. Cecilia Gravina da Rocha, Samuel Korb and
Rafael Sacks, in their paper “Work structuring and prod-
uct design for customised repetitive projects,” argue that
in customised repetitive projects, a trade-off between
flow and value is needed. They applied Glenn’s concept
of work structuring for production planning in construc-
tion and identified and evaluated five distinct production
system designs to solve the trade-off problem between
flow and value.

The next two papers refer, inter alia, to Glenn’s efforts
to diffuse lean construction. Jan Elfving, in his paper “A
decade of lessons learned: deployment of lean at a large
general contractor,” describes longitudinally the process
of piloting and implementing elements of lean construc-
tion in a large construction company. In turn, Jordar
Lohne and his 21 co-authors, in their paper “The emer-
gence of lean construction in the Norwegian AEC
industry,” provide a narrative-based qualitative analysis of
the emergence and impact of lean construction on a
national level, notably in the Norwegian AEC industry.
Glenn'’s leadership among all promoters of lean construc-
tion is found to have been crucial.

Two papers address the interface and interaction of
the technical and the social, a topic in which Glenn has
shown keen interest. Petteri Uusitalo, Eelon Lappalainen,
Olli Seppanen, Ergo Pikas, Antti Peltokorpi, Nikolai
Menzhinskii and Mikko Piitulainen, in their paper “To
trust or not to trust: is trust a prerequisite for solving
design quality problems?,” present and validate a concep-
tual framework for building design management and
trust in a project context. Nuno Gil, in his paper
“Megaprojects: a meandering journey towards a theory of
purpose, value creation and value distribution,” describes
his research trajectory, which started from lean construc-
tion research as a PhD student co-supervised by Glenn.
He then switched to social science-based analysis of
mega-projects. He presents his conceptual model of meg-
aprojects, based on Ostrom’s theory on the governance
of common-pool resources. However, in the conclusion
of the paper, he unexpectedly finds common ground
with lean construction, especially the LPS.

In the last contribution to the Festschrift, Ergo Pikas,
Lauri Koskela, and Olli Seppanen, in their paper
“Causality and interpretation: a new design model
inspired by the Aristotelian legacy,” build on Glenn’s
views on the role of rhetoric in design. They present a
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new design model, covering the integrated design pro-
cess structure for technical and social design activities.

Concluding words

We intended to publish this Festschrift on the occasion
of Glenn’s 75th birthday. However, the COVID pandemic
impacted the paper solicitation, writing, and review pro-
cess. Furthermore, towards the end of the editing period,
the world, and our understanding of it, dramatically
changed once more: on 24 February 2022, Russia invaded
Ukraine, leading to rigorous countermeasures, especially
economic, by several countries. This tragic war also
overshadowed the publication, on 28 February, of an
important new report of the Intergovernmental Panel on
Climate Change (IPCC 2022), arguing that the time
window for avoiding irreversible climate changes is
Very narrow.

In situations where urgent action is required against a
backdrop of great uncertainties, people often feel power-
less and unable to act. This occurs also in the context of
construction, where uncertainty of the ends and means is
rife, and people are sometimes at a loss as to what to
do. Glenn guides us here (Ballard et al. 2007):

....no one is a helpless victim of fate. [...] Everyone
can pursue the lean ideal®. Everyone can apply lean
principles and methods to their own processes.
Everyone can invite their customers, suppliers and
partners to join them on the lean journey.

Effective and efficient action is needed to encounter
the changes and challenges facing us. Lean can be
applied to guide towards such action. However, this is
not enough. The life achievements of Glenn illustrate the
significance of working as individuals and as a commu-
nity towards the common good. By his example, Glenn
continues to show that we all have the choice to shape
our lives and to be a force for good.

Notes

1. In academic terms, this is called unique adequacy
(Rooke and Kagioglou 2007).

2. Last Planner® Last Planner System® LP® and LPS® are
registered trademarks of the Lean Construction Institute
(LCI) (www.leanconstruction.org).

3. Production spans designing as well as making, i.e.
design and construction.

4. The Lean Ideal is to provide a custom product exactly fit
for purpose delivered instantly with no waste (Ballard
et al. 2007).
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