
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rcme20

Construction Management and Economics

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rcme20

The role of lean information flows in disaster
construction projects: exploring the UK’s Covid
surge hospital projects

Cheng Wu, Naomi Brookes, Christine Unterhitzenberger & Nancy Olson

To cite this article: Cheng Wu, Naomi Brookes, Christine Unterhitzenberger & Nancy Olson
(2023) The role of lean information flows in disaster construction projects: exploring the UK’s
Covid surge hospital projects, Construction Management and Economics, 41:10, 840-858, DOI:
10.1080/01446193.2023.2210693

To link to this article:  https://doi.org/10.1080/01446193.2023.2210693

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 12 May 2023.

Submit your article to this journal 

Article views: 662

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=rcme20
https://www.tandfonline.com/loi/rcme20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/01446193.2023.2210693
https://doi.org/10.1080/01446193.2023.2210693
https://www.tandfonline.com/action/authorSubmission?journalCode=rcme20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=rcme20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/01446193.2023.2210693
https://www.tandfonline.com/doi/mlt/10.1080/01446193.2023.2210693
http://crossmark.crossref.org/dialog/?doi=10.1080/01446193.2023.2210693&domain=pdf&date_stamp=12 May 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/01446193.2023.2210693&domain=pdf&date_stamp=12 May 2023


The role of lean information flows in disaster construction projects: 
exploring the UK’s Covid surge hospital projects 

Cheng Wua, Naomi Brookesb, Christine Unterhitzenbergerc and Nancy Olsonb 

aThe Bartlett School of Sustainable Construction, University College London, London, UK; bWarwick Manufacturing Group, University 
of Warwick, Coventry, UK; cSchool of Civil Engineering, University of Leeds, Woodhouse, UK    

ABSTRACT 
A substantive body of work in project studies argues that an “information flow” lens is very use-
ful in exploring the project management of construction. This paper posits that this is even 
more applicable to disaster construction projects and, furthermore, lean information flow may 
play a role in swiftly delivering the disaster construction project. The paper uses the qualitative 
empirics of the delivery of the UK’s Covid surge hospital projects to demonstrate that lean infor-
mation flows were employed in these projects and assisted in enabling delivery at speed. The 
paper also describes the autopoietic governance conditions that are necessary for lean informa-
tion flows to flourish in disaster construction projects and the role that trust may play in these 
conditions. It warns against some of the drawbacks in enabling lean communication through 
autopoietic governance.   
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Introduction 

Research context and the research question 

The twenty-first century has seen an unprecedented 
growth in disasters and the need to mitigate against 
them. The severe implications of climate change and the 
current global pandemic have exacerbated this situation. 
The need to mitigate these disasters has generated con-
siderable interest in mitigation strategies and the role of 
disaster construction projects is pre-eminent amongst 
these. Due to the particularity of the nature of disaster 
construction projects (in terms of their purpose, object-
ive, environment, and need for extreme responsiveness) 
compared to traditional construction project organizing, 
researchers need to identify the specific interventions to 
support the successful delivery of this type of project. 
Disaster construction projects aim to immediately deliver 
the shelter, temporary facility, or other structure to react 
or mitigate the disruption caused by the disaster 
(Alexander 2002, 2004, Davidson et al. 2007, Hidayat and 
Egbu 2010, Prieto and Whitaker 2011). 

Research shows that due to the features of disaster, 
information flow plays a critical role in disaster manage-
ment (Wolbers and Boersma 2018). The information flow 

process needs to be speedy, succinct, efficient and 
accurate to support the project’s delivery. However, the 
role of information flow in disaster construction projects 
remains largely unexplored. A theoretical stance that 
might be usefully employed in improving information 
flows in disaster construction projects is that of “lean 
information flow”. 

The concept of lean, which was initially utilized in 
manufacturing operations, aims to identify and elimin-
ate all non-value-added elements from an activity to 
build a value stream for its effective delivery (Hines 
et al. 2004). This concept has now also been applied 
to the general construction sector to eliminate 
unnecessary elements in the project delivery process 
to improve efficiency (Green 1999). Applying lean 
information flow is a relatively new area of research 
endeavour, which derived from lean information 
management (Hicks 2007, H€oltt€a et al. 2010). Lean 
information flow aims to eliminate and avoid commu-
nication waste to ensure the flow is efficient (Redeker 
et al. 2019). We posit that applying lean information 
flow in disaster project management may provide a 
useful lens through which to consider and improve 
disaster project delivery. Our research question, 
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therefore, is as follows: “What role does lean informa-
tion flow have in the effective delivery of disaster con-
struction projects?” 

Structure of the paper 

We begin the paper by theorizing lean information 
flows in disaster construction projects by reviewing 
the current literature applicable to this investigation. 
Our activity includes our operationalization of key con-
structs, disaster construction projects and lean infor-
mation flows, and we present these in the form of 
“framework” tables. We continue by describing how 
we answered our research question empirically using 
a qualitative interview survey approach in the context 
of the UK’s development of Covid hospitals. We ana-
lysed these interviews using template analysis which 
employs an a priori template of constructs created 
from our frameworks. We present our findings using 
our templates that delineate lean information flow in 
terms of waste elimination. We discuss our findings in 
the context of our overall research question and use 
the emergence of the phenomenon underpinning lean 
information flow to provide speculative propositions 
of conditions for lean information flow in disaster con-
struction projects. We conclude by considering how 
far we have achieved our research aim, what theoret-
ical and practical outputs we have created and delin-
eating what further research in this area would be 
useful. 

Theorizing lean information flows in disaster 
construction projects: a review of literature 

Information flow in construction projects 

Based on Galbraith’s work, all organizations can essen-
tially be regarded as information processing systems 
(Galbraith 1974). By summarizing the project coordin-
ation work in Boeing, Galbraith placed information 
flow at the core of his approach to organization 
theory. His study indicates that information flow 
underpins the project’s organizational processes. 
Tzortzopoulos and Formoso (1999) state that the 
unavailable and insufficient information normally indu-
ces unbalanced resource allocation and irrational deci-
sion-making. Pool information flow always delays the 
project and incurs other project management issues 
(Tilley 2005, Cheung et al. 2013).The foundational role 
for information flow is also echoed in the work of 
Winch who proposes that the crucial issue directly 
influences project decision-making is the lack of infor-
mation (Winch 2015, Winch et al. 2021). We therefore 

posit that information flow is the heart of project 
organizing and that it directly relates to project 
delivery. 

Construction projects, which are complex, highly 
variable, and lengthy, require multiple discipline teams 
to collaborate for their project delivery (Laufer et al. 
1994). Due to the plethora of stakeholders (e.g. archi-
tectural design team, construction team, engineering 
team, professional services, client team), information 
flow, which operates to integrate and exchange 
among different organizations, directly influences the 
effectiveness of construction project management 
(Tan et al. 2018). Without timely, concise and precise 
information flows, project actors cannot conduct 
rational decision-making to advance the project pro-
gress (Dave et al. 2014). An investigation indicates that 
a considerable amount of poor-quality information is 
generated and transmitted in the construction context 
(Lofgren and Rebolj 2007), which attracted researchers 
to focus on the topic such as BIM (building informa-
tion modelling) and information integration in con-
struction projects. Given the particular context of 
construction, we propose that information flow plays 
a critical role in construction project delivery. 

The disaster construction project 

“Disaster” describes an unpredictable and urgent inci-
dent that significantly interrupts daily routine, is inimi-
cal to the society’s or organization’s main values, and 
challenges managers’ decision-making capacity 
(Homer-Dixon et al. 2015, Bundy et al. 2016, Williams 
et al. 2017). The disaster can interfere with and have 
an impact on a variety of social systems ranging from 
the individual to teams to organizations to whole soci-
eties (Unterhitzenberger et al. 2021). Williams et al. 
(2017) also state three essential elements of disaster 
(high-level imperilling on the organization’s values, 
limited time for responding, and unpredicted occur-
rence and results). Besides, the disaster’s environment 
is mercurial. Even when the disaster has become 
apparent, its subsequent impact cannot be amelio-
rated, which may induce further unexpected results. 
Aiming to increase the efficiency of disaster manage-
ment, researchers and practitioners have applied 
project management to manage disaster response 
to increase the efficiency of disaster management 
(Moe and Pathranarakul 2006, Crawford et al. 2013, 
Prasad et al. 2019). 

We therefore regard a disaster construction project 
as a construction project that is initiated in response 
to such an unexpected disruption to one or multiple 
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social systems. Given the disaster in which they are 
delivered, we posit that disaster construction projects 
managed during the disaster phase have analogous 
features to the disaster (i.e. riskiness, opacity of scope, 
complexity, variability, and ambiguity). We argue that 
the disaster context makes the project more complex, 
variable, and preoccupied with speedy delivery. As the 
disaster typically represents a decisive or even existen-
tial threat to a social system (Holton 1987), disaster 
construction projects need to be specifically under-
taken at pace. The disaster project delivery time will 
influence the speed that the damage of the disaster 
can be alleviated (Kalkman and de Waard 2017). This 
means that delays in the disaster project will extend 
the influence duration of the disaster, which has the 
potential to damage individuals, organizations or soci-
eties. It can be argued that the timely response to and 
recovery from the disaster situation is the primary 
objective of a disaster project. Disaster construction 
projects normally have a considerable number of stake-
holders due to the high degree of complexity of the 
disaster (Lagadec 2002, Opdyke et al. 2017). The disaster 
environment’s complexity additionally requires multiple 
teams from different disciplines to collaborate for deliv-
ery (McLaren and Loosemore 2019). Given the variability 
and ambiguity in the disaster environment, teams regu-
larly cannot get sufficient, reliable, and clear project 
environmental information (Crichton et al. 2005) with 
implications for the ongoing project decision-making 
processes (Waugh and Streib 2006). Disaster project 
management is a disparate field, but we posit that it 
has, at its core, a distinct range of differentiating charac-
teristics for disaster construction projects. Furthermore, 
disaster construction projects have two purposes: 
response and recovery (Alexander 2002, 2004, Davidson 
et al. 2007, Hidayat and Egbu 2010, Prieto and Whitaker 
2011). The response project aims to rescue human lives 
and immediately provide victims with basic subsistence 
needs. It delivers the shelter, temporary facility, or other 

structure to react or mitigate the disruption caused by 
an emergency at once. Regarding the recovery project, 
it normally initials after the response project and aims 
to restore damaged or service or to rehabilitate facilities 
that were struck in disaster. For example, the hospital 
project in Missouri was built within one year to substi-
tute the original facility that was damaged by an F5 tor-
nado (Peltokorpi et al. 2018). However, we intend to 
research the disaster construction project that aims for 
the response, as the response project shows a more 
intense pressure on time and information flow com-
pared to the recovery project and limited research pays 
attention to such the project environment. We therefore 
propose the defining characteristics of a disaster con-
struction project namely purpose, pace, operation, 
multiplicity of stakeholders, multi-role participants, infor-
mation about the project environment and impact. 
Further explanations of each of these and the literature 
from which they are derived is given in Table 1. This 
paper uses these characteristics in order to explore 
information flow in disaster construction projects and 
how this flow impacts on project delivery. 

The role of information flows in disaster 
construction projects 

In many contexts, managing information flows is sym-
biotic with managing disaster. The speedy decisions 
required in disaster situations need valid information 
to be effective. In response to this need, information 
flows need to be effective in delivering this informa-
tion. This imperative has been recognized in seminal 
disaster management literature. For example, Egelhoff 
and Sen (1992) state, “disaster management can be 
regarded as an information-processing situation and 
organisations must cope with disaster as information- 
processing systems”. Hagar (2012) echoes this view-
point emphasizing the direct role that information 
plays in managing disasters: “disasters precipitate an 

Table 1. Characteristics of a disaster construction project. 
Disaster construction project characteristic Explanation Reference  

Purpose The project’s aim is to deliver the shelter or 
other structure to react or mitigate the 
disruption caused by an emergency 

(Moe and Pathranarakul 2006) 

Pace The speed of project delivery is critical (Kalkman and de Waard 2017) 
Operation The project operates during the emergency 

cycle (emergency phase and post-emergency 
phase) 

(Kalkman and de Waard 2017) 

Resource The project has limited resource (Wearne 2006, Chang et al. 2011) 
Multiplicity of stakeholders The project has a wide range of stakeholders (Lagadec 2002) 
Multi-role participants The participants of the project are highly multi- 

disciplinary 
(McLennan et al. 2006, Opdyke et al. 2017) 

Information about the project environment The project environmental information is 
intensely uncertain, ambiguous, and limited 

(Waugh and Streib 2006) 

Impact Project failure has a severe impact on a variety 
of social systems 

(Kalkman and de Waard 2017)  
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increase in communications and present complex 
information environments. The management of infor-
mation before, during and after a disaster can have a 
direct impact on how the disaster is managed”. 

The centrality of information and information flows, 
however, is not confined to the response to disaster. 
A substantive, if not large, the core of project organiz-
ing literature places information, and its closely related 
construct, knowledge, at the heart of supporting pro-
ject performance. As far back as the 1980s this topic 
attracted the attention of project researchers (Bishop 
and Gembey 1985). More recently, Jepsen (2013) 
explored the information flow in new product devel-
opment projects (NPD) and found that whilst the pro-
ject manager plays a central role, they need to be 
supported by other internal and external core project 
actors to ensure appropriate and timely sharing of 
information. It had a particular focus on the role of 
different project actors in different project phases, 
however the nature of disaster projects and especially 
their pace suggests that phases will be overlapping, 
schedules will be compressed, and an approach based 
on improving the project delivery efficiency will be 
chosen (Winch et al. 2021). Hence, phase specific 
nuances are unlikely to be relevant. However, the 
media and mechanisms used for sharing information 
in project contexts can vary broadly depending on the 
individuals and functions or roles involved as well as 
the information shared (Ståhle et al. 2019). The media 
and mechanisms proved to be relevant for the effect-
iveness of the integration of interfaces between pro-
ject actors and can range from meetings to IT systems 
to personal involvement to processes and rules. 
Therefore, it is crucial to develop reliable information 
flows that overcome the temporal and multi-stake-
holder nature of projects (Lindner and Wald 2011, 
Sydow and Braun 2018). Due to the unique character-
istics of disaster construction projects, this is even 
more relevant. Disaster construction projects overlay 
the requirements for speedy information to respond 
to the disaster that they are addressing upon the 
existing imperative to management information flows 
in projects. We posit, therefore, that understanding 
and managing information flows in disaster construc-
tion projects are crucial to responding effectively to 
that disaster. 

Lean information flow 

Given the role that this paper suggests for information 
flows in emergency construction project management, 
it is imperative to identify theoretical perspectives that 

can give insight to the ways in which those flows 
operate and their performance can be improved. Due 
to several advantages of lean, this concept has been 
applied to a wide set of organizational contexts. A 
useful theoretical perspective is arguably provided by 
“lean information flow”. 

Lean information flow is a distinct theoretical inter-
pretation that involves transforming information flows 
with one specifically lean thinking: waste identification 
and elimination. In particular attention has been 
focussed on the construct of “lean information flow”. 
The lean information flow concept is first formalized in 
Hicks’s (2007) research. This research transforms lean 
thinking into information management and proposes 
five principles of lean information management (infor-
mation value, information value stream, information 
flow, information pull, and pursuit of information per-
fection). As one of the crucial principles of lean infor-
mation management, lean information flow is 
formalized as the manifestation of identifying and 
eliminating waste and plays a fundamental role in 
lean information management for information flow 
construction. By researching 10 companies with 250 
employees, Hicks (2007) states four main wastes in 
information flow (excess flow, demand flow, demand 
failure, and flow failure), which correspond to the 
overproduction, waiting, processing, and defectiveness 
waste in lean manufacturing. However, no specific 
method has been suggested for how to implement 
lean information flow. Another research, which aims to 
create a model for lean information management, also 
states that the core principle of constructing lean 
information flow is to eliminate the waste in the infor-
mation flow (H€oltt€a et al. 2010). It proposed seven 
wastes that should be identified and eliminated, which 
include waiting, conveyance, inventory, correction, 
defects, incompatibility, unnecessary transfer of infor-
mation, and inappropriate systems. Ibbitson and Smith 
(2011) state that as one aspect of lean information 
management (another aspect is information value- 
added), the purpose of lean information flow is to 
identify and resolve issues around waste and uncer-
tainty during the information exchange. Ĝıfu and 
Teodorescu (2014) suggest that lean information flow 
can be regarded as a method to eliminate information 
waste and increase information value to enhance the 
efficiency of systems. Based on Hicks’s lean informa-
tion flow waste catalogue, the study conducted in an 
automotive company provides practitioners with a ref-
erence for applying lean information, which specific-
ally focusses on Muda identification and information 
flow obstacle detection (Bevilacqua et al. 2015). 
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Furthermore, aiming to validate the information flow 
concept in practice, Redeker et al. (2019) also integrate 
Hicks’s waste model and seven wastes in manufactur-
ing to identify and optimize the information flow in 
an emergency department. It also proposes that waste 
elimination can be regarded as the representative of 
lean information flow. Therefore, the construction of 
“lean information flow” can be formalized as the pro-
cess of identifying and eliminating waste in the infor-
mation flow. 

Lean thinking identifies seven essential wastes in 
manufacturing – typically referred to as muda – 
namely overproduction, inventory, motion, defective-
ness, transportation, overprocessing, and waiting 
(Womack and Jones, 1996). Overproduction occurs 
when operations should have been terminated and an 
excess of products is produced; inventory refers to all 
inventory that is held and directly or immediately 
required to fulfil customer orders; motion is concerned 
with extra movement by individuals caused by ineffi-
cient layouts, defects etc.; defectiveness is focussed on 
finished goods or services which are not in line with 
customer specifications; transportation is about non- 
essential movement of materials; overprocessing hap-
pens due to extra tasks such as rework, handling or 
storage and waiting is also termed queuing due to 
inaction in downstream processes. By integrating 
seven wastes in lean manufacturing and literature in 
lean information, we present a characterization of lean 
information flow (Table 2) that categorizes existing 
work in this area by relating it to the elimination of 
different forms of “waste” in lean information flow. It 
also provides explanatory questions against each 
waste category that can be used to ascertain the pres-
ence of lean information flow. 

Lean information flows in disaster construction 
projects 

A disaster construction project needs to be undertaken 
at pace. The disaster construction project delivery time 
will influence the speed that the damage of the disas-
ter can be alleviated (Kalkman and de Waard 2017). 
This means that the delays in the disaster project will 
extend the influence duration of the disaster, which 
damages the organization or society more. It can be 
argued that the timely response and recovery of the 
disaster damage is the primary objective of the disaster 
construction project. Disaster construction projects nor-
mally have a considerable number of stakeholders due 
to the high degree of complexity of the disaster 
(Lagadec 2002). The disaster environment’s complexity 

additionally requires multiple teams from different disci-
plines to collaborate for delivering construction projects 
(McLaren and Loosemore 2019). Given the swift vari-
ability and ambiguity in the disaster environment, 
teams cannot get sufficient, reliable, and clear project 
environmental information (Crichton et al. 2005) with 
implications for the ongoing project decision-making 
processes (Waugh and Streib 2006). 

We argue, therefore, that when compared to the 
traditional project types, disaster construction projects 
are characterized by uncertainty, complexity, and, cru-
cially, pace. Disaster construction project management 
is a project management milieu that aims to swiftly 
respond to or recover the disaster’s influence by deliv-
ering some urgently needed goals, products, or serv-
ices. In this context, we argue that speedy and 
accurate information flow is even more important in 
disaster construction projects than in traditional proj-
ects and that the nature of lean information flow, with 
its emphasis on waste elimination to enable speed 
and accuracy, provides a useful lens through which to 
consider information flow in disaster construction 
projects. 

Research method 

Research design 

This paper follows an exploratory research design by 
adopting qualitative methods to collect and analyse 
data. Existing literature has revealed very limited the-
ory combining lean information flow with temporary 
organizing in disaster construction projects but indi-
cates that this research direction possesses elements 
worth probing. This study can be regarded as a 
response to an exploratory question based on such 
research status (Stebbins 2001). Swedberg (2020) indi-
cates that due to the obscure research context in 
exploration studies, the research focus may continu-
ously be developed through the data collection pro-
cess. This means flexible and open-minded data 
finding and accessing play a critical role in this study. 
Compared to a quantitative approach, which strongly 
demands variable identifying and controlling, the 
qualitative method that does not need to follow the 
standardized data collection is more efficient in 
responding to an opening issue that stays in a new 
field (Fossey et al. 2002). Additionally, as this paper 
aims to study the practical usage situation of informa-
tion flow in disaster construction projects, numerical 
data collected by the quantitative research method 
cannot comprehensively present the lived experience 
of the practitioner in this field (Lowhorn 2007). By 
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employing the qualitative approach, researchers can 
connect with respondents to sensitively discover and 
collect detailed data that can depict practitioners’ 
actual status in disaster construction projects (Merriam 
2002). Hence, the data collected through a qualitative 
research design is appropriate for this study. 

Data collection 

The context of surge hospitals during the Covid-19 
pandemic in the UK 
This study chose the Covid-19 surge hospital projects 
as the disaster construction project context to collect 
data. The projects’ primary purpose was to construct 
temporary hospital facilities for critical care or step- 
down care for patients recovering from a severe illness 
in diverse regions around the UK to react to the acute 
shortage of wards during the Covid-19 pandemic 
(Anandaciva 2021). These temporary hospital facilities 
were set up by retrofitting existing buildings such as 
local exhibition centres, which can provide sufficient 
space for bed arrangement. This project followed 
ProCure 22 (P22) contract. Participants were allocated 
two shifts to work between 7:00 am and 7:00 pm. The 
project delivery duration (which includes planning and 
construction time) for these hospitals, which ranged 
from 9 to 23 days, was accomplished in record time as 
showed in Table 3. 

The projects were initiated by the Department for 
Health and Social Care (DHSC) with the National 

Health Services (NHS) in the UK representing the 
DHSC as the client. Restrictions caused by a nation- 
wide lockdown due to the pandemic, expectations of 
extremely fast delivery and complexities associated 
with building surge hospitals, led to the employment 
of numerous teams from diverse organizations and 
disciplines to cooperate in planning, managing, and 
executing. These surge hospital projects can be 
regarded as a representative disaster construction pro-
ject milieu for this paper to discern project delivery 
practices. They exhibit all of the characteristics for a 
disaster construction project articulated in Table 1 and 
Table 4 gives further details. 

Semi-structured interviews and sample 
In developing this research, data was obtained by 
employing semi-structured interviews with the plan-
ning and delivery teams responsible for the surge hos-
pital projects. The interviews were conducted shortly 
after the completion of the building works. Semi- 
structured interviews were chosen as the appropriate 
qualitative data collection technique as observations 
were not possible during this disaster situation. The 
retrospective nature of the interviews allowed partici-
pants to reflect on events and also provided some 
temporal distance from the extremely challenging cir-
cumstances under which the projects were delivered. 
Due to the Covid-19 pandemic, the interviews were 
conducted online to guarantee the researchers’ and 
participants’ safety. Each interview typically lasted 

Table 2. The characterization of lean information flow. 

Waste elimination type Explanatory questions 
Reference relating to “waste elimination” 

construct  

Defectiveness waste elimination Does the information flow only transmit 
accurate information? 

(Bevilacqua et al. 2015, Iuga et al. 2015, Redeker 
et al. 2019) 

Does the information flow ensure that 
information received is information 
understood? 

Waiting waste elimination Does the information flow happen in a way to 
reduce the time that people wait to receive 
information? 

(Graebsch 2005, Ĝıfu and Teodorescu 2014) 

Does the information flow happen in a way that 
reduces the time that people take in 
transmitting information? 

Transportation waste elimination Does the information flow avoid non-value- 
added conversions to different transmission 
medium? 

(H€oltt€a et al. 2010, Soares and Teixeira 2014) 

Does the information flow avoid arriving at the 
wrong destination? 

Motion waste elimination Does the information flow eliminate the 
difficulties in information collection and 
access? 

(Hicks 2007) 

Overprocessing waste elimination Does the information flow happen in a way that 
avoids unnecessary or non-value-added 
information processing? 

(Ĝıfu and Teodorescu 2014, Bevilacqua et al. 
2015, Redeker et al. 2019) 

Over-production waste elimination Does the information flow avoid multiple 
sources to deliver the same information? 

(Iuga et al. 2015, Redeker et al. 2019) 

Stock waste elimination Is the storage of unnecessary information 
reduced? 

(H€oltt€a et al. 2010, Redeker et al. 2019) 

Is information loss whilst being stored avoided?  
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between 45 and 75 min with multiple open-ended 
questions covering the nature, mode, and content of 
information transmission among intra- and inter- 
project teams. The semi-structured interviews further-
more allowed researchers to decide the interview 
direction based on the respondents’ perception and 
experience about some pre-formulated main themes, 
which increased the flexibility of the data collection 
process to advance exploratory research in a new field 
(Kallio et al. 2016). It means that when researchers per-
ceive responses that relate to the research objective, 
they can engender respondents to explain their feed-
back in more depth and ask to follow-up questions. 
This can be regarded as an interactive process where 
the researcher can guide interviewees to think deeply 
for some focusses to collect meaningful data. 

Interviewees may also replenish the details that 
researchers ignore, ensuring the validity and com-
pleteness of collected data (Schmidt 2004). 

The sample for this study comprised individuals who 
were involved in the planning and delivery of surge 
hospitals in the UK. Due to the nature of the project 
teams, participants were employed across multiple proj-
ects at the same time, which can draw on their experi-
ence from more than one of the projects. In total this 
research interviewed eight project team members, who 
possessed abundant experience of surge hospital con-
struction, with their details presented in Table 5. We 
believed that this sample had the potential to provide a 
sufficiently extendible sample given that the participants 
encompassed a diversity of construction project back-
grounds and experiences and had worked on all of the 

Table 3. List of the UK’s temporary hospitals (Anandaciva 2021). 

Hospital name Location Scope Official opening date 

Project delivery time 
(include planning and 

construction time)  

NHS Nightingale Hospital 
London 

ExCeL London To retrofit the existing building 
and deliver 4000 beds for 
critical care 

Friday 3 April 2020 9 days 

NHS Nightingale Hospital 
Birmingham 

National Exhibition 
Centre (NEC) 

To retrofit the existing building 
and deliver 1000 beds for 
patients who need less 
intensive therapy 

Thursday 16 April 2020 9 days 

NHS Nightingale Hospital 
North West 

Manchester Central 
Convention Centre 

To retrofit the existing building 
and deliver 1000 beds for 
supplying oxygen therapy, 
general medical care, and 
rehabilitation services 

Friday 17 April 2020 20 days 

NHS Nightingale Hospital 
Yorkshire and the 
Humber 

Harrogate Convention 
Centre 

To retrofit the existing building 
and deliver 500 beds for 
critical care 

Tuesday 21 April 2020 17 days 

NHS Nightingale Hospital 
Bristol 

University of the West of 
England (UWE) 

To retrofit the existing building 
and deliver 1000 beds for 
Covid-19 patients 

Monday 27 April 2020 23 days  

Table 4. The UK Covid Surge Hospitals as disaster construction projects. 

Disaster construction project characteristic Presence in the UK Covid-19 surge hospital projects 

Match to a disaster 
construction project? 

Yes [Y] 
No [N]  

Purpose Reacting to the need for hospitalization of large number of potential patients with 
Covid-19 symptoms 

Y 

Pace Hospitals retrofits were required to be completed in less than a month which is 
extremely swift compared to more traditional construction projects 

Y 

Operation During the Covid-19 pandemic Y 
Resource Due to the nation-wide location, the logistic supply was blocked Y 
Multiplicity of Stakeholders Stakeholders involved clinical staff, central government, a wide variety of National 

Health Service departments, local authorities, architects, principle contractors, 
subcontractors, the British Army, the general public and media 

Y 

Multi-Role Participant Project teams comprised clinical staff, contractors, architects, sub-contractors and Army 
personnel 

Y 

Project environmental information Given the unprecedented nature of the pandemic, scant information was available 
about the nature of patient that they were likely to receive and hence the 
functionality the project needed to provide 

Y 

Impact Potentially extremely significance since the hospital facilities would be responsible for 
saving 1000s of lives 

Y  
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Covid surge hospital construction projects. The fact that 
we were able to meet a “saturation point” with the 
responses from the interviewees paid testament to the 
adequacy of the sample. 

Data analysis 
The data produced from this study is in the form of 
interview transcripts. A template analysis approach 
was employed to identify the presence and nature of 
lean information flow in the transcribed data. 
Thematic template analysis is a distinct sub-discipline 
of thematic analysis. It involves operationalizing key 
constructs into an a priori coding template with a 
hierarchical construct based on the existing literature 
and preliminary understanding of the part of tran-
scribed data is a critical phase in thematic template 
analysis (King 2012). We built our a priori coding tem-
plate containing seven themes with ten codes using 
the characterization of lean information flow (Table 6), 
as illustrated in Table 2 in the previous section. The 
template approach has the advantage that not only 
providing confirmation of the presence (or absence) of 
deductive characterizations of constructs but allows 
researchers to get a holistic view of collected data 

enabling them to identify inductively some further 
areas they may not have previously intended to inves-
tigate (Waring and Wainwright 2008). As a particular 
thematic analysis form, template analysis with the fea-
ture of highly structured and targeted themes and 
codes is relatively efficiently employed in exploratory 
studies (King et al. 2018). 

Findings 

Coding the transcripts 

By using a continuously iterative analysis that pro-
ceeded until all transcribed data relating to the 
research question was coded, this study employed the 
final template containing six themes and twelve 
codes, as displayed in Table 7. Compared to the prior 
coding template, the final one added one new coding 
tier (the third tier) with twelve new codes, and the ori-
ginal second coding tier became the sub-theme tier. 
The two sub-themes under the theme of defectiveness 
waste elimination and the two under the transporta-
tion waste elimination were merged into one, 
respectively. Therefore, the data presented all 

Table 5. Interview participants. 
Interviewee Role in the project Covid-19 hospital project participated  

A Director/project manager Nightingale Hospital London 
Nightingale Hospital Birmingham 
Nightingale Hospital North West 
Nightingale Hospital Yorkshire and the Humber 
Nightingale Hospital Bristol 

B Engineer principal/project manager Nightingale Hospital London 
Nightingale Hospital Birmingham 

C Operation director/project manager Nightingale Hospital Birmingham 
Nightingale Hospital North West 

D Construction site manager/project manager Nightingale Hospital North West 
E Project manager Nightingale Hospital North West 

Nightingale Hospital Bristol 
F Engineer principal/project manager NHS Nightingale Hospital Yorkshire and the Humber 
G Construction site manager/project manager Nightingale Hospital North West 
H Operation director/project manager Nightingale Hospital London  

Table 6. The prior template. 
1. Defectiveness waste elimination 

1.1. The information flow guarantees the accuracy of information substance 
1.2. The information flow ensure that information received is information understood 

2. Waiting waste elimination 
2.1. The information flow happens in a way to reduce the time that people wait to receive information 
2.2. The information flow happens in a way that reduces the time that people take in transmitting information 

3. Transportation waste elimination 
3.1. The information flow avoids non-value-added conversions to different transmission medium 
3.2. The information flow avoids information arriving at the wrong destination 

4. Motion waste elimination 
4.1. The information flow eliminates the difficulties in information collection and access 

5. Overprocessing waste elimination 
5.1. The information flow happens in a way that avoids unnecessary or non-value-added information processing 

6. Over-production waste elimination 
6.1. The information flow avoids multiple sources to deliver the same information 

7. Stock waste elimination 
7.1. The storage of unnecessary information is reduced  
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characterizations of lean information flow that con-
structed from existing literature, except the inventory 
waste elimination. 

Despite the relatively small sample size we argue 
that we reached theoretic saturation in this coding 
process. Data saturation can generally be regarded as 
the point at which no new codes, themes, insights, 
or issues arise from analysing the data (Green 1999, 
Gaskell 2000, O’Reilly and Parker 2012, Glaser and 
Strauss 2017). This point is amplified by other 
researchers (Charmaz 2000, Morse et al. 2002) who 
argue that the replication in new data of themes and 
codes identified in older data is a signal for data sat-
uration. In our data collection process, these forms of 
saturation occurred in Interviewee F (which is the 
sixth interview). We decided to conduct two more 
interview (Interview G and H) to ensure there is no 
additional codes or themes. All of the codes identi-
fied in Interviewee F, G, and H (in terms of “highly 
frequency updating”, “direct independent decision- 
making”, “collaborating using existing relationships” 
and “impromptus meeting”) had been expressed in 
previous interview data. We concluded that our 
research had reached saturation and that further data 
collection was unnecessary. 

It is important to remember that saturation is not 
related to the sample size. In qualitative research, sat-
uration is provided by data content rather than the 
sample size (Saunders et al. 2018). The size of a sam-
ple cannot decide whether a study reaches data satur-
ation or not (Low 2019). Johnson and Christensen 
(2019) argue that saturation is often reached in 6–12 

interviews in case studies and Kuzel (1992) argues that 
6–8 interviews are adequate in homogeneous samples. 
Morse (1994) indicates that smaller samples can reach 
saturation when the research objective is to compre-
hend the nature of experience. Our research aims to 
understand the project managers’ experience of infor-
mation flow in the UK’s Covid hospital projects. We 
argue that this provides further evidence that our 
sample is sufficient to answer our research question. 

The remainder of this section proceeds with the 
findings on the presence of lean information flow and 
illustrates the results of their corresponding effect on 
the project delivery. 

Lean information transfer involving defectiveness 
waste elimination 

Three codes derived from the transcribed data relate 
to the defectiveness waste elimination: Candid discus-
sion pattern, transmitting information on-site, and high 
frequency updating. 

Candid discussion pattern 
This encapsulates comments on the honesty and colle-
giality surrounding information flow. For example, 
Interviewee E stated: 

I think it was a true sort of team effort from everyone 
involved. There was no hidden agenda by anyone. It 
was an open and honest, and sometimes brutally 
honest discussions to get the key decisions out from 
the clinician, from the end-users, and the consultants 
really ( … ) there was no sort of reticence from 
anybody. (Interviewee E) 

Table 7. The final coding template. 
1. Defectiveness waste elimination 

1.1. The information flow only transmits accurate information and ensures that information received is information understood 
1.1.1. Candid discussion pattern 
1.1.2. Transmitting information on-site 
1.1.3. High frequency updating 

2. Waiting waste elimination 
2.1. The information flow happens in a way to reduce the time that people wait to receive information 

2.1.1. Limiting time for information generation 
2.1.2. Direct independent decision making 

2.2. The information flow happens in a way that reduces the time that people take in transmitting information 
2.2.1. Impromptu meetings and “real-time” sharing 

3. Transportation waste elimination 
3.1. The information flow avoids not only non-value-added conversions to the different transmission medium but also information arriving at the 
wrong destination 

3.1.1. Highly structured information flow 
4. Motion waste elimination 

4.1. The information flow eliminates the difficulties in information collection and access 
4.1.1. Employ co-ordinators for information sharing 

5. Overprocessing waste elimination 
5.1. The information flow eliminates the difficulties in information collection and access 

5.1.1. Disregarding traditional project governance 
5.1.2. Streamlining information 
5.1.3. Collaborating using existing relationships 

6. Overproduction waste elimination 
6.1. The information flow avoids multiple sources to deliver the same information 

6.1.1. Build the integrated information-sharing system  
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Interviewee E commented that the purpose of 
“brutally honest discussions” is “to get the key deci-
sions out from the clinician, from the end-users, and 
the consultants”. The candid context for discussions 
promoted interactions between decision-makers and 
project teams. This in turn enabled decision-makers to 
correctly understand the project’s real situation and 
led to better decisions. Thus, defective information 
flow was eliminated through honesty. 

Transmitting information on site 
Interviewee G emphasized that defect waste was 
avoided by ensuring that communication happened in 
person and on-site: 

Where you ( … ) a Teams meeting as well, on Teams 
meeting, I wouldn’t have them because you can’t get 
your point across. So, anybody who wanted to come 
on via Teams, I just say, “No. Unfortunately, I need you 
in person here”. That’s the pace we’re going at. ( … ) It 
was best to be out there on-site ( … ) It was key to me 
that people came to site. ( … ) You can actually see 
what you’re doing. And you’re looking and you’re 
saying “There’s the electrician with a screwdriver in his 
hand, but he doesn’t know where he’s fitting. So, 
that’s why I need you here”. (Interviewee G) 

All of the supply chains directors were the people that 
were having some of these meeting with us out on 
site, not just leaving it with a site form ( … ) all the 
site supervisors were communicating on site, the 
collaboration was immense really. (Interviewee A) 

We’re communicating on a daily basis with the local 
planning authority, the fire department were there 
every day, local police were on site pretty much all 
the time, so all the different bodies that we were 
communicating with literally on a daily basis, hourly 
basis sometimes, and it was face-to-face 
communication really and that was the key to 
everything really, just getting in people’s faces and 
finding out what the drivers were. (Interviewee E) 

I think what helped as well to the ExCeL centre was a 
really good place where this because you open areas 
in the sort of in the conference suites where ( … ) you 
have big tables and you can get people around the 
table, this wasn’t delivered by remote teams calls this 
was, people in the room, and actually that worked a 
lot better than expected to do stuff on remote cause 
with teams. ( … ) so, it was achievable. It was better 
than expected, it was faster and certainly eye opening, 
see what could be achieved when that sort of level of 
commitment, intent is there. (Interviewee H) 

Compared to the effect of communication online or 
in writing, these quotes indicate that the effect of trans-
mitting information on site is perceived to guarantee 
that the information sender comprehends the project’s 
actual situation and provides accurate decision informa-
tion for related participants. Defect waste in information 

flow is avoided by ensuring that accurate real-time infor-
mation is provided for decision-making. 

High frequency updating. Waste involved in trans-
mitting defective information was also inhibited 
through high frequency updating of information flows: 

What we did was have every day, all subcontractors, 
everyone associated in the project had one session 
usually 4:00 in the afternoon where we share what 
we’ve achieved the day before and what the 
challenges were the following day … (Interviewee C) 

So we were sharing information, he would write a 
summary usually between 10:00 and 11:00 each night 
of all decisions we made that day, so when people 
either went to bed at midnight or when they got up 
at 6:00 in the morning, they would look at the teams 
update and have a very good understanding of what 
happened the previous day. (Interviewee C) 

They pushed the team to set up reporting meetings so 
we had meetings at 8:00 in the morning and at 5:00 at 
night ( … ) it was a drumbeat of meetings twice a day 
and the idea was that you’d have work stream leads 
that would report what was going on, would report 
any blocks, any risk to delivery. (Interviewee B) 

We would have a 10:00 meeting to say this is what I 
know, and I’ll be saying to them this is where we are at 
the moment, and then I’d get each one of them to 
stand up and come to the drawing and point out 
what’s happened in those area ( … ) And then that was 
then repeated at 2:00 so I could give another update of 
what’s happened since 10:00 and 2:00 because a lot 
could happen, priorities could change and all the rest of 
it, so that’s how it would be recorded. (Interviewee F) 

Our guys ( … ) they updated almost daily, and we set 
up a daily call between all of the project team so that 
we have that coordinated understanding of what the 
new. (Interviewee A) 

Whilst participants’ meeting times are different, all 
emphasized the adoption of a very frequent meeting 
schedule, usually at least twice a day, which is occa-
sionally also supported by written summaries. 
However, verbal updates through regular meetings 
appeared to be the preferred way to share informa-
tion, as written summaries could be outdated by the 
time they are read. Hence, frequently exchanging 
information ensured that information was free from 
defects associated with being out-of-date. 

Lean information transfer involving waiting waste 
elimination 

Limiting time for information generation 
Waiting time waste was eliminated through the use of 
informal governance mechanisms which imposed strict 
response times: 
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They’d have an input to it and their decision will be 
made within an hour of the design had been tabled. 
Whereas that process ordinarily could take a month 
by the time various people have been asked to 
comment. (Interviewee D) 

They wanted information very, very quickly. Every 
question that she was asked always seemed like the 
answer had to be provided within about two hours, 
( … ) just keep the pressure on all of us, and to keep 
the information flowing in a good way. (Interviewee C) 

It was unique certainly in my experience of healthcare 
projects. The decision making was the key as well 
because people couldn’t sit and ponder, the decision 
had to be made within minutes sometimes really, 
because it would hold up 500, 600, 700 men waiting 
for a decision on site. That decision making by the 
clinicians was really key to getting the job and 
keeping the job going to the exact timescales. 
(Interviewee E) 

This suggests that the project team put in place 
the timeframe required for decision making based on 
the individual situation and the urgency of the project 
without consideration of traditional decision hierar-
chies. Wide stakeholder consultation was not regarded 
as a priority in this emergency construction project 
and hence, information generation was accelerated 
significantly. 

Direct independent decision making 
Waiting waste time in information flows was also elim-
inated by empowering the project teams to have the 
authority to make decisions. This was referred to mul-
tiple times by interviewees when discussing the infor-
mation flow of decision-making: 

I’m going to make another rule and the rule is that if I 
can’t get any of you to make a decision within one 
hour, I’ll make it for you, and that was accepted by 
the client as quite a good way of making sure that I 
didn’t allow them to slow us down and I didn’t have 
to do it very often, and when I did do it a few times, 
they afterwards approve what I done anyway. ( … ) 
We can make things better and less expensive, if we 
allowed people a level of autonomy. (Interviewee C) 

I think everyone was a little bit (surprised) you know 
how quick the thing moved and realised that ( … ). 
there wasn’t really an opportunity to challenge or to 
question decisions. I think they trusted our judgement 
that we would do what we said we’d do and get the 
job delivered but we couldn’t sort of wait for 
someone to spend too long considering options A, B 
or C. (Interviewee D) 

There were emails, but it was mostly telephone call 
first because some of the decisions were literally 
minutes. I can’t think of any decision where it lasted 
an entire day. It was literally, you know, we had to 
know something, or we had to have a decision on 

something, we’d ring the health board or a designer, 
or something like that, and we would have the 
answer back within an hour. And if we didn’t have the 
answer, we just made the decisions ourselves based 
on the circumstances at that time, and then report 
back of what we’ve done just to make sure that 
everybody’s aware of it. (Interviewee F) 

These quotes demonstrated that if the project team 
could not obtain the decision information on time to 
continue their working progress, they would continue 
with their own decision-making anyway to impel the 
project development. 

Impromptu meetings and “real-time” sharing 
Project meetings were often informal and impromptu. 
This meant that they were extremely responsive and 
did not place “waiting” barriers on information flow in 
the project: 

The sort of meetings that we have are the impromptu 
ones, we managed to be able to hold these meetings 
where we would ( … ) get the right people in the 
room to make a decision, get it signed up, and 
everyone could move on. (Interviewee B) 

Yeah, I think in terms of communication you bring all 
these people together to do something in speed is 
completely at odds with how we normally operate and 
how do you get communication to everyone to make 
sure everyone was so, so there was a meeting 
drumbeat ( … ) impromptus report back by exception, 
yeah. get the relationships right keep it simple and 
have simple communication forums … if you needed to 
meet someone you had your separate arrangements to 
go through something with them. Yeah. That actually 
worked so smoothly ( … ) We have to augment that by, 
you know, share points, access to information, you 
know, getting a simple thing like getting a plotter and 
getting drawings out and plugging them and sticking 
them to warn so people could see ( … ) everybody 
knew what they should do so. (Interviewee H) 

The interviewee described that these extemporan-
eous meetings streamlined the format of decision-mak-
ing meetings into three steps, “get the right people in 
the room to make a decision, get it signed up, and 
everyone could move on”. It means the project’s deci-
sion information production process was simplified so 
that team members could get the instruction informa-
tion swifter to continue their later tasks. Furthermore, 
the meeting form of gathering decision-makers for 
decision-making wherever or whenever also enhanced 
the occasions for stakeholders to communicate and 
discuss emergent issues. This situation was further 
enabled by “real-time” information sharing: 

That then led to even more collaboration … nurses that 
were assigned ( … ) they really did work closely with our 
teams all day and literally all night you know, we could 
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be emailing them at 10:00 at night and they’ll reply, but 
they work solidly with us to create what they felt was 
going to serve their requirements once these things are 
open. (Interviewee A) 

So, these decisions were made. The people who that 
impacted on in terms of what they were doing or 
what they needed to then go and do would have had 
that brief to them, again, in a very fast-tracked 
manner. (Interviewee D) 

Real-time urgent information sharing had the same 
effect as impromptu meetings. People did not need to 
wait for organizationally imposed governance mecha-
nisms to transmit information. They constructed an 
information channel that allowed team members to 
transmit information without waiting. 

Lean information transfer involving transportation 
waste elimination 

Waste involved in information flow due to onerous 
or ineffective distribution mechanisms and wrong 
destination arriving was also demonstrated in the 
covid hospital project context through the highly 
structured information flow. Information flows were 
formally structured to ensure efficient and effective 
dissemination: 

The majority of the 300 operatives I guess would have 
been guys and girls on the tails actually doing the 
work. ( … ) A decision had been made by the architect 
and the clinical staff and maybe myself on the 
delivery side of it. [It] would have been implemented 
through the various sort of levels of management 
down to the guy actually, you know, whatever 
knocking the door frame about and changing of a 
door within minutes. That would have been 
communicated down and the guys will be getting on 
with it. (Interviewee D) 

This quote indicates that even though hundreds of 
participants simultaneously worked in the field during 
these projects, the information transfer was orderly. 
The information flow was constructed by identifying 
specific managers responsible for each project team 
handling and announcing the instruction messages. 
Managers could decompose information into separate 
components and send them layer by layer through 
the highly structured information transmission config-
uration to the downstream project delivery practi-
tioners. Since the projects’ information system allowed 
team members to accurately get the recent changes 
instruction produced “within minutes” from the 
upstream decision-makers to respond and propel their 
tasks, constructing the highly structured information 

flow can speed up the rate of change reaction and 
facilitate the project pace. 

Lean information transfer involving motion waste 
elimination 

Motion waste in lean information results when users 
of the information flow have to work hard to obtain 
information because it is in the wrong format, or they 
don’t know where to find it. This was prevented in 
our projects through the engagement of specific 
coordinators: 

We have a lady ( … ) who was asked ( … ) to take on a 
different role during the [surge hospital] period and 
that was coordinating all the contractors for all the 
[surge hospitals] ( … ) if we couldn’t find anything 
then she had contacts within the Department of 
Health who were charged with trying to source things 
quickly. (Interviewee C) 

Some participants were employed by the projects 
as coordinators to be responsible for aiding each pro-
ject team in information searching and sharing, 
enhancing the accessibility of demanded information. 
As this measure simplified the operation process of 
team members obtaining information, it could be 
treated as a motion waste elimination approach. The 
presence of information coordinators allowed project 
teams to save time on their activities, thus increasing 
project pace. 

Lean information transfer involving overprocessing 
waste elimination 

Information processing waste removal implies elimi-
nating superfluous actions on information. Three 
codes extracted from the data can be clustered into 
this theme: Disregarding formal project governance, 
streamlining information, and collaborating using 
existing relationships. 

Disregarding traditional project governance 
This was exemplified by the following quote: 

One of the Army guys just said, “You just go on and 
do it”. So, it was quite refreshing that you were given 
a bit of a license to – what’s the right terminology? 
To sort of bypass some of the restrictions that we sort 
of have in place within the industry which probably 
there with good reason in terms of making sure that 
things are carried out safely and with due diligence. 
But when you haven’t got the time ( … ) it was quite 
refreshing that they sort of trusted some of our 
decision making on the basis that we were long 
enough in the tooth. (Interviewee D) 
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It was a very unique working environment. I think 
everyone senses that and it was quite refreshing in a 
way in that we were able to make decisions and 
implement those decisions without maybe having to 
write what pieces to justify what we were doing and 
why we were doing it. It was all done sort of with 
best intentions as it were. (Interviewee D) 

Traditionally, in projects, decision-making processes 
are explicitly defined and potentially comprise the 
involvement of various parties. Managers need to 
spend considerable time explaining the decision and 
persuading to get the permission from stakeholders 
and hierarchies. Such arrangements were disregarded 
in this project context as they were perceived as ineffi-
cient and too slow to respond effectively to the emer-
gency they were facing. 

Streamlining the information 
Waste in processing information was induced by 
streamlining it: 

I’d say the communication was really streamlined 
down to the finite detail. (Interviewee E) 

It shows that the information communicated among 
different parties in the projects was “streamlined down” 
to only that which was necessary. Streamlining enabled 
quicker processing and added to the project pace. 

Collaborate using existing relationships 
Over-processing of information was also avoided by 
only working with existing collaborators using informal 
trust as a mechanism rather than formal contractual 
terms: 

With our supply chain that the guys who came and 
delivered the various works packages for us will have 
worked on and off with us across the last number of 
years. And they understood the urgency and there 
was an element of trust that they would be 
compensated for whatever their outgoings were at 
the time. You probably wouldn’t have got that, I 
guess if we’ve had been trying to procure 
subcontractors who we didn’t know from the next 
guy in the street. (Interviewee D) 

We developed relationships but some of them were 
known to each other, those that were in their early 
did have relationships, but you know what they 
probably knew more about each other. After that 
project than they did before. So, they had worked 
with each other, there’s a certain amount of well I 
trust these guys ( … ) so there would have been 
people known each other. (Interviewee H) 

The people that were coming and doing millions of 
pounds worth of work, we had existing relationships and 
we as a business supply you know, like I said around a 
third of their annual turnover, so they understood that if 

I were asking to go and do something, they were going 
to get paid, they also understood they were taking a 
huge risk and leap of faith in the same time but 
nevertheless they did do that so there was a great deal 
of trust between us … (Interviewee A) 

People were selected for working on this project ( … ) 
they had existing relationships ( … ) I knew M ( … ) I 
think the team that were there on the Saturday, these 
are guys that had previous done work for AP at the 
RF states, so he knew, they were people that he had 
obviously confidence in. (Interviewee B) 

We picked who we wanted to work for or work with I 
should say based on our previous working 
relationship and knowledge of their competency 
expertise and enthusiasm. (Interviewee C) 

The project teams chose to work with existing col-
laborators in order to avert the information processing 
waste. They perceived that “there would not have 
been the time to engage with a non-familiar supply 
chain” in the project’s emergency environment. The 
existing trust saved the time that conducting commu-
nication for cooperation relationship building and 
urgent situation comprehending. Compared to collab-
oration mode with new suppliers, coordinating with 
familiar ones can simplify the communication process 
of the project supply chain, meeting the urgency of 
the specific project context. 

Lean information transfer involving overproduction 
waste elimination 

Lean information processes remove waste through the 
avoidance of duplication. This type of waste elimin-
ation was found in a number of situations in our pro-
ject context and is represented by building the 
integrated information-sharing system. Project man-
ager C emphasized the significant role of the projects’ 
information-sharing system in achieving high degree 
collaboration: 

So, C and A from [client] worked closely with each 
other to talk, communicate, make sure that all the 
lessons learned and data available was being 
communicated across each of the contractors that 
were working on [surge] hospitals across the UK. ( … ) 
C was talking to into serving Birmingham, and 
whoever was doing Manchester and whoever was 
doing Harrogate, and making sure that everything 
that we could learn, that was being shared across 
each of the businesses and when it came to key 
decisions about availability of anything, there was 
somebody there who was trying to coordinate what 
was. (Interviewee C) 

This shows a widespread information system that 
shared the project experiences from diverse regions 
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constructing surge hospitals. Because of this approach, 
whatever barriers were overcome quickly by sharing 
information across the industry in these projects. It 
implies that this information system saves time for dif-
ferent project teams by effectively sharing information 
on lessons learnt. 

Discussion 

The findings of this paper show clear qualitative evi-
dence for the information flow in the UK’s Covid surge 
hospital projects avoiding “waste” in terms of defect, 
waiting, delivery, movement, overprocessing and over- 
production. The a priori template characterizing lean 
information flow (that we produced on the basis of 
existing literature in this area) was successfully popu-
lated with empirical exemplars from an analysis of the 
interview transcripts. Thus, we feel justified in assert-
ing that the UK Covid surge hospital projects utilized 
lean information flow. This is an important finding. 
Before embarking on this investigation, we had no evi-
dence of the type of information flows that were tak-
ing place in disaster construction projects. Our 
findings suggest that the adoption of an information 
flow perspective is beneficial to the effective delivery 
of disaster construction projects. Furthermore, the util-
ization of lean information flow enabled the project 
teams to share information, reach decisions and com-
municate at unprecedented speed. The lean flow of 
information in this context was associated with the 
overall impressively speedy completion of the UK’s 
Covid surge hospital projects. On a prima facie basis, 
therefore, it appears that adopting lean information 
flow in disaster projects would lead to much speedier 
delivery times for those projects. Given the importance 
of pace in disaster construction project delivery, this 
finding has ramifications for disaster project manage-
ment in a wide variety of contexts. 

Such a claim would, however, requires much fur-
ther consideration. Speed is only one measure of pro-
ject performance, and it depends on the primary 
objectives of the project if this measure should 
become the predominant one. In certain disaster situa-
tions this might be the case, but it cannot be univer-
sally assumed. The sole focus on speed can come at 
cost to other measures, and the leanness of informa-
tion flow could lead to situations which were harmful 
to the holistic delivery of these projects. One of the 
advantages of the template analysis approach we 
used in this project is that, in addition to the struc-
tured identification of characteristics that enabled us 
to identify lean information flows, it also provided 

insight into the context in which lean communication 
was employed. Whilst not formal “findings” of the 
research, this does provide us with a basis for rea-
soned speculation, which we will explore in this 
“Discussion” section. 

Lean information flow did not always result in a 
holistically “best” project delivery for the UK Covid 
surge hospitals. The empirics gathered by this research 
provide tantalizing glimpses of situations where the 
decision-making may have been speedy but was prej-
udicing other project delivery outcomes. For example, 
the emphasis on using existing relationships, as exem-
plified by Interviewee D statements, provided no 
opportunity to develop relationships with other actors. 
Thus, projects could not avail themselves, for example, 
of other suppliers which could have provided cheaper 
solutions with more functionality. Lean information 
flow also seemed reliant upon a great deal of auto-
poietic governance. Actors made up their own proc-
esses and procedures rather than recognizing or 
abiding by organizationally sanctioned project govern-
ance. The phenomenon within UK Covid surge hos-
pital projects of ignoring organizationally sanctioned 
governance structures being associated with speedier 
project delivery does demand further investigation. 
But the ability to ignore formal governance proce-
dures, especially those surrounding considerations of 
risk and stakeholder engagement, does imply that 
lean information flows may not have been completely 
beneficial to holistic project delivery. Interestingly, the 
later experience of the UK COVID surge hospitals bears 
this finding out. The hospitals were never used at any 
level of capacity because of shortages of staff to oper-
ate them and the changing needs of patients making 
their functionality obsolescent. Arguably, better adher-
ence to existing project processes of risk management 
and stakeholder engagement may have ameliorated 
this situation. The tendency of a “lean” approach to 
becoming “anorexic” is a construct well established in 
the operations management literature (c.f. Cusumano 
1994, Eroglu and Hofer 2011) and may equally apply 
to information flow in disaster construction projects. 

A further potential explanatory phenomenon fol-
lowing our template analysis was the apparent role of 
trust as a potential and necessary condition for lean 
information flows in disaster construction projects. The 
willingness to employ lean information flow depended 
upon trust: trust gave actors the confidence to by- 
pass or ignore organizationally sanctioned governance 
mechanisms in its pursuit. Trust was frequently called 
upon by project actors in describing situations where 
they had by-passed organizational project procedures 
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(c.f Interviewee #D “I think they trusted our judge-
ment”, “it was quite refreshing that they sort of 
trusted some of our decision-making”, “there was an 
element of trust”). We speculate that the willingness 
to create autopoietic governance in support of lean 
information flow was possible because of the high lev-
els of trust between project actors. Trust has previ-
ously been identified as a vital component for 
information and knowledge flow in projects (Brookes 
et al. 2006). Trust is also regarded as a crucial strategy 
to avoid information asymmetries between construc-
tion project teams (Schieg 2008). Based on the trust, 
project participants believe they pursue a common 
objective in the project, so they would request and 
share information candidly and transparently, which 
allows them to promote the information flow and 
then solve related design management issues in con-
struction projects (Uusitalo et al. 2019). Besides, trust 
is also significant in the more general context of disas-
ter construction projects (Kalkman and de Waard 
2017, Vahanvati and Mulligan 2017). Frequently the 
type of trust associated with temporary organizing in 
this milieu is “swift trust” (Pollack and Matous 2019), a 
construct identified by Meyerson et al. (1996) and 
defined as “a unique form of collective perception and 
relating that is capable of managing issues of vulner-
ability, uncertainty, risk, and expectations”. Swift trust 
does not rely on the existing relationship but on 
actors acting if they trust one another and only 
“untrusting” if their actions justify it. In the context of 
the UK Covid surge hospital projects, actors did not 
employ swift trust, instead electing to work with each 
other on the basis of pre-existing trusting relation-
ships. This empirical finding contrasts with work which 
places swift trust at the heart of disaster construction 
project management (McLaren and Loosemore 2019). 
We also speculate that the reliance on trust was 
increased, if not engendered, because of the project’s 
disaster nature. In a non-disaster project, the risk of 
using autopoietic rather than organizationally sanc-
tioned governance to support lean information trans-
fer may be deemed too great. This nexus of trust, 
governance and information flow is worthy of much 
greater theoretical attention in understanding how 
temporary organizing should be conducted in a disas-
ter. This nexus been neglected as Levie et al. (2017) in 
their investigation into project governance for the 
Haiti Earthquake Disaster point out where they state 
that “project management literature provides little by 
way of the insight into the relationship between gov-
ernance and trust”. 

Finally in this section, the extendibility of the find-
ings of this investigation beyond the UK Covid surge 
hospitals to the wider consideration of temporary 
organizing in projects needs to be considered. In 
Table 4, we derived exemplar characteristics of disas-
ter construction projects to which the UK Covid surge 
hospitals conform precisely. However, Table 4 did not 
differentiate the nature and degree of uncertainty. It 
could be argued that, in the context of the UK Covid 
surge hospital projects, the core objective, namely ret-
rofitting a building to give it a different functionality, 
was a task that had been carried out before albeit not 
in disaster circumstances. This does have implication 
for lean information flow as it allowed existing rela-
tionships to be called into play in disaster projects. It 
is possible to conceive of disaster construction proj-
ects where there are no pre-existing relationships at 
all. It would be interesting in these circumstances to 
see if there was a re-emphasis on externally imposed, 
rather than autopoietic governance, in the construc-
tion of project information flows. However, routinized 
tasks do lie at the heart of disaster construction pro-
ject responses for our findings to have applicability on 
a wide population of disaster project responses. 

Conclusions 

Fulfilment of the research aim 

The aim of this investigation was to investigate the 
role of lean information flow in the effective delivery 
of disaster construction projects. In order to achieve 
this aim, we conducted qualitative research with a 
sample of actors responsible for the delivery of the UK 
Covid surge hospital projects. We operationalized the 
construct of lean information flow by characterizing it 
as the elimination of different forms of “waste” based 
on more traditional lean frameworks employed in 
manufacturing. We found substantive evidence that 
lean information flows were being used in the disaster 
construction project context to support decision mak-
ing and enable speedy project delivery. However, we 
also found tentative evidence to suggest that lean 
information flows were potentially inducing more 
inimical outcomes for disaster construction project 
organizing and that employing lean information flow 
depended upon a context of trust and acceptance of 
risk that is peculiar to disaster construction project 
organizing. We concluded that the context of the UK 
Covid surge hospitals was sufficiently exemplary for 
our findings to be applicable to other disaster 
projects. 
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Contribution to theory 

The application of theory to disaster project organiz-
ing is nascent. Our study has made a number of the-
oretical contributions which were presented in the 
“Discussion” section of this paper. Firstly, through its 
empirical findings, this research has established a link 
between information flow and project delivery speed. 
This supports existing research work that posits that 
an “information flow” lens is important to understand-
ing the disaster project organizing phenomenon. 
Furthermore, our work has contributed to and gener-
ally supports the body of work on “lean” project man-
agement by demonstrating that “lean” is a useful 
construct through which to consider project informa-
tion flow. This has been achieved by articulating a 
framework that characterizes the application of lean 
thinking to information flow in projects and providing 
empirical support for the theoretical assertion that 
using lean information transfer speeds up project 
delivery. 

Secondly, we have posited a complex nexus of 
relationships between constructs of “lean”, “trust” 
and “governance” that underpin lean information 
flow in disaster construction projects and speedy 
project delivery. This is based upon emergent empir-
ical phenomena, and it is fair to say that our theor-
etical contribution in this context is largely one of 
making explanatory demands on existing theory. 
This is especially true since our empirical findings 
appear to lie orthogonally with extant work on trust 
in disaster projects (c.f. McLaren and Loosemore 
2019). 

Contribution to practice 

The current political, societal and environmental 
context appears to show that disaster is becoming 
endemic (Roitman 2021). Given that project organiz-
ing is the manner in which most disasters are 
responded to, our work has particular resonance for 
project practitioners. Our work indicates that practi-
tioners need to be aware of information flows as an 
important factor in enabling speedy decision-making 
in disaster projects. Furthermore, the framework for 
characterizing lean information flows that we 
derived (shown in Table 2) provides practitioners 
with a mechanism by which to evaluate the informa-
tion flows within their own disaster construction 
projects. This will enable practitioners to make infor-
mation flows “leaner” and hence speedier. No other 
frameworks are available that can be used in this 
context. 

Limitations of the research and future research 
directions 

Albeit we determined that our findings were extend-
ible, we acknowledge the limitation of conducting our 
investigation in one particular cultural and sectoral 
context. It would be very interesting to conduct a 
similar investigation in wider disaster project contexts 
to see if similar findings to ours were found. 
Additionally, given the links we have found between 
the constructs of “trust” and “lean” on information 
flows in disaster construction projects, quantitative 
research, perhaps utilizing structural equation model-
ling, may be useful to investigate this phenomenon 
further. Our identification of the substantive role that 
lean information flow can make in speeding up disas-
ter construction project delivery is justification for 
much further investigation in this area. 
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Ĝıfu, D. and Teodorescu, M., 2014. Communication process 
in a lean concept. International letters of social and 
humanistic sciences, 28, 119–127. 

Glaser, B.G. and Strauss, A.L., 2017. The discovery of grounded 
theory. New York: Routledge. 

Graebsch, M., 2005. Information and communication in lean 
product development. Available from: http://hdl.handle. 
net/1721.1/81428 [Accessed 20 November 2021]. 

Green, S.D., 1999. The missing arguments of lean construc-
tion. Construction management and economics, 17 (2), 
133–137. 

Hagar, C., 2012. Introduction. In: C. Hagar, ed. Crisis informa-
tion management. Oxford: Chandos Publishing, 1–7. 

Hicks, B.J., 2007. Lean information management: understand-
ing and eliminating waste. International journal of informa-
tion management, 27 (4), 233–249. 

Hidayat, B. and Egbu, C.O., 2010. A literature review of the 
role of project management in post-disaster 
reconstruction. In: C. Egbu, editor. Procs 26th annual 
ARCOM conference, September 2010, Leeds. London: 
Association of Researchers in Construction Management, 
1269–1278. 

Hines, P., Holweg, M., and Rich, N., 2004. Learning to evolve: 
a review of contemporary lean thinking. International 

journal of operations & production management, 24 (10), 
994–1011. 

Holton, R.J., 1987. The idea of crisis in modern society. The 
British journal of sociology, 38 (4), 502–520. 

H€oltt€a, V., et al., 2010. Lean information management model 
for engineering changes. World academy of science, engin-
eering and technology, 42, 1459–1466. 

Homer-Dixon, T., et al., 2015. The emerging causal architec-
ture of global crisis. Ecology and society, 20 (3), 6. 

Ibbitson, A. and Smith, R., 2011. The lean information man-
agement toolkit. UK: Ark Group. 

Iuga, M.V., Kifor, C.V., and Rosca, L.-I., 2015. Lean information 
management: criteria for selecting key performance indi-
cators at shop floor. ACTA universitatis cibiniensis, 66 (1), 
67–72. 

Jepsen, L.B., 2013. Complex new product development proj-
ects: how the project manager’s information sharing with 
core actors changes over time. Project management jour-
nal, 44 (6), 20–35. 

Johnson, R.B. and Christensen, L., 2019. Educational research: 
quantitative, qualitative, and mixed approaches. Thousand 
Oaks, CA: Sage Publications. 

Kalkman, J.P. and de Waard, E.J., 2017. Inter-organizational 
disaster management projects: finding the middle way 
between trust and control. International journal of project 
management, 35 (5), 889–899. 

Kallio, H., et al., 2016. Systematic methodological review: 
developing a framework for a qualitative semi-structured 
interview guide. Journal of advanced nursing, 72 (12), 
2954–2965. 

King, N., 2012. Doing template analysis. Qualitative organiza-
tional research: core methods and current challenges, 426, 
77–101. 

King, N., Brooks, J., and Tabari, S., 2018. Template analysis in 
business and management research. In: M. Ciesielska and 
D. Jemielniak, eds. Qualitative methodologies in organiza-
tion studies: volume II: methods and possibilities. Cham: 
Springer International Publishing, 179–206. 

Kuzel, A.J., 1992. Sampling in qualitative inquiry. Doing quali-
tative research. Thousand Oaks, CA: Sage Publications, Inc 
(Research methods for primary care, Vol. 3.), 31–44. 

Lagadec, P., 2002. Crisis management in France: trends, shifts 
and perspectives. Journal of contingencies and crisis man-
agement, 10 (4), 159–172. 

Laufer, A., et al., 1994. The multiplicity concept in construc-
tion project planning. Construction management and eco-
nomics, 12 (1), 53–65. 

Levie, F., Burke, C.M., and Lannon, J., 2017. Filling the gaps: 
an investigation of project governance in a non-govern-
mental organisation’s response to the Haiti earthquake 
disaster. International journal of project management, 35 
(5), 875–888. 

Lindner, F. and Wald, A., 2011. Success factors of knowledge 
management in temporary organizations. International 
journal of project management, 29 (7), 877–888. 

Lofgren, A. and Rebolj, D., 2007. Towards mobile lean 
communication for production management. In: K. 
Svidt, et al. editors. Proceedings of CIB-W78, bringing ICT 
knowledge to work, July 2015, Maribor. DK: Construction 
Management and Building Informatics Research Group, 
541–548. 

856 C. WU ET AL. 

http://hdl.handle.net/1721.1/81428
http://hdl.handle.net/1721.1/81428


Low, J., 2019. A pragmatic definition of the concept of theor-
etical saturation. Sociological focus, 52 (2), 131–139. 

Lowhorn, G.L., 2007. Qualitative and quantitative research: 
how to choose the best design. In: Academic business 
world international conference, May 2007, Nashville, TN. 

McLaren, M. and Loosemore, M., 2019. Swift trust formation in 
multi-national disaster project management teams. 
International journal of project management, 37 (8), 979–988. 

McLennan, J., et al., 2006. Decision making effectiveness in 
wildfire incident management teams. Journal of contingen-
cies and crisis management, 14 (1), 27–37. 

Merriam, S.B., 2002. Introduction to qualitative research. 
Qualitative research in practice: examples for discussion and 
analysis, 1 (1), 1–17. 

Meyerson, D., Weick, K.E., and Kramer, R.M., 1996. Swift trust 
and temporary groups. Trust in organizations: frontiers of 
theory and research, 166, 195. 

Moe, T.L. and Pathranarakul, P., 2006. An integrated 
approach to natural disaster management: public project 
management and its critical success factors. Disaster pre-
vention and management: an international journal, 15 (3), 
396–413. 

Morse, J.M., 1994. Designing funded qualitative research. In: 
N.K. Denzin, and Y.S. Lincoln, editors. Handbook of qualita-
tive research. Thousand Oaks, CA: Sage Publications, Inc, 
220–235. 

Morse, J.M., et al., 2002. Verification strategies for establish-
ing reliability and validity in qualitative research. 
International journal of qualitative methods, 1 (2), 13–22. 

Opdyke, A., et al., 2017. Inter-organizational resource 
coordination in post-disaster infrastructure recovery. 
Construction management and economics, 35 (8–9), 
514–530. 

O’Reilly, M. and Parker, N., 2012. ‘Unsatisfactory saturation’: a 
critical exploration of the notion of saturated sample sizes 
in qualitative research. Qualitative research, 13 (2), 190–197. 

Peltokorpi, A., et al., 2018. Categorizing modularization strat-
egies to achieve various objectives of building invest-
ments. Construction management and economics, 36 (1), 
32–48. 

Pollack, J. and Matous, P., 2019. Testing the impact of tar-
geted team building on project team communication 
using social network analysis. International journal of pro-
ject management, 37 (3), 473–484. 

Prasad, S., et al., 2019. Application of project management 
to disaster resilience. Annals of operations research, 283 
(1), 561–590. 

Prieto, B. and Whitaker, C., 2020. Post disaster engineering &. 
construction program and project management1, 2. PM 
World Journal, 9 (7), 1–19. 

Redeker, G.A., Kessler, G.Z., and Kipper, L.M., 2019. Lean 
information for lean communication: analysis of concepts, 
tools, references, and terms. International journal of infor-
mation management, 47, 31–43. 

Roitman, J., 2021. How COVID-19 became a ‘crisis’. EUROZINE. 
Available from: https://www.eurozine.com/how-covid-19- 
became-a-crisis/ [Accessed 20 January 2022]. 

Saunders, B., et al., 2018. Saturation in qualitative research: 
exploring its conceptualization and operationalization. 
Quality & quantity, 52 (4), 1893–1907. 

Schieg, M., 2008. Strategies for avoiding asymmetric informa-
tion in construction project management. Journal of busi-
ness economics and management, 9 (1), 47–51. 

Schmidt, C., 2004. The analysis of semi-structured interviews. 
A companion to qualitative research, 253, 258. 

Soares, S. and Teixeira, L., 2014. Lean information manage-
ment in industrial context: an experience based on a prac-
tical case. International journal of industrial engineering 
and management (IJIEM), 5 (2), 107–114. 

Ståhle, M., Ahola, T., and Martinsuo, M., 2019. Cross-func-
tional integration for managing customer information 
flows in a project-based firm. International journal of pro-
ject management, 37 (1), 145–160. 

Stebbins, R.A., 2001. What is exploration. In: Exploratory 
research in the social sciences. CA: SAGE Publications, 2–17. 

Swedberg, R., 2020. Exploratory research. In: Elman, C., 
Gerring, J., and Mahoney, J. editors. The production of 
knowledge: enhancing progress in social science, UK: 
Cambridge University Press, 17–41. 

Sydow, J. and Braun, T., 2018. Projects as temporary organi-
zations: an agenda for further theorizing the interorgani-
zational dimension. International journal of project 
management, 36 (1), 4–11. 

Tan, A.Z.T., Zaman, A., and Sutrisna, M., 2018. Enabling an 
effective knowledge and information flow between the 
phases of building construction and facilities manage-
ment. Facilities, 36 (3/4), 151–170. 

Tilley, P.A., 2005. Lean design management-A new para-
digm for managing the design and documentation pro-
cess to improve quality? In: Kalsaas, B. T. et al. editors. 
Proceedings IGLC-13, 13th Annual Conference of 
International Group for Lean Construction, July 2005, 
Sydney. AU: The International Group for Lean 
Construction. [preprint]. 

Tzortzopoulos, P. and Formoso, C., 1999. Considerations on 
application of lean construction principles to design man-
agement. In: Proceedings IGLC, 1999, California. US: 7th 
Annual Conference of the International Group for Lean 
Construction, 26–28. 

Unterhitzenberger, C., et al., 2021. Call for papers: temporary 
organising and crisis, International journal of project 
management, 39 (2), 209–212. 

Uusitalo, P., et al., 2019. Solving design management prob-
lems using lean design management: the role of trust. 
Engineering, construction and architectural management, 
26 (7), 1387–1405. 

Vahanvati, M. and Mulligan, M., 2017. A new model for 
effective post-disaster housing reconstruction: lessons 
from Gujarat and Bihar in India. International journal of 
project management, 35 (5), 802–817. 

Waring, T. and Wainwright, D., 2008. Issues and challenges 
in the use of template analysis: two comparative case 
studies from the field. Electronic journal of business 
research methods, 6 (1), 85–94. 

Waugh, W.L., Jr. and Streib, G., 2006. Collaboration and lead-
ership for effective emergency management. Public 
administration review, 66 (s1), 131–140. 

Wearne, S., 2006. Managing unexpected urgent projects. 
Project management journal, 37 (5), 97–102. 

Williams, T.A., et al., 2017. Organizational response to adver-

CONSTRUCTION MANAGEMENT AND ECONOMICS 857 

https://www.eurozine.com/how-covid-19-became-a-crisis/
https://www.eurozine.com/how-covid-19-became-a-crisis/


sity: fusing crisis management and resilience research 
streams. Academy of management annals, 11 (2), 733–769. 

Winch, G.M., 2015. Project organizing as a problem in infor-
mation. Construction management and economics, 33 (2), 
106–116. 

Winch, G.M., et al., 2021. Operation warp speed: projects 
responding to the COVID-19 pandemic. Project leadership 
and society, 2, 100019. 

Wolbers, J. and Boersma, K., 2018. Key challenges in crisis 
management. In: Robert P. Gephart, C. Chet Miller, and 
Karin Svedberg Helgesson, eds. The Routledge companion 
to risk, crisis and emergency management. 1st ed. New 
York, NY: Routledge, 17–34. 

Womack, J.P., and Jones, D.T.,  1996. Beyond Toyota: How to 
root out waste and pursue perfectio. Harvard Business 
Review, 74 (5), 140–151.  

858 C. WU ET AL. 


	Abstract
	Introduction
	Research context and the research question
	Structure of the paper

	Theorizing lean information flows in disaster construction projects: a review of literature
	Information flow in construction projects
	The disaster construction project
	The role of information flows in disaster construction projects
	Lean information flow
	Lean information flows in disaster construction projects

	Research method
	Research design
	Data collection
	The context of surge hospitals during the Covid-19 pandemic in the UK
	Semi-structured interviews and sample
	Data analysis


	Findings
	Coding the transcripts
	Lean information transfer involving defectiveness waste elimination
	Candid discussion pattern
	Transmitting information on site

	Lean information transfer involving waiting waste elimination
	Limiting time for information generation
	Direct independent decision making
	Impromptu meetings and “real-time” sharing

	Lean information transfer involving transportation waste elimination
	Lean information transfer involving motion waste elimination
	Lean information transfer involving overprocessing waste elimination
	Disregarding traditional project governance
	Streamlining the information
	Collaborate using existing relationships

	Lean information transfer involving overproduction waste elimination

	Discussion
	Conclusions
	Fulfilment of the research aim
	Contribution to theory
	Contribution to practice
	Limitations of the research and future research directions

	Disclosure statement
	References


