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ABSTRACT

Direct Work Observation (DWO) is a fundamental Lean technique used to interact with site
teams and observe critical activities to improve processes. The process of DWO includes
planning the study, observing processes, collecting data, interacting with site teams and
identifying areas for improvement. DWO are also reported as first run studies and time &
motion studies, however, their use aligned with ISO 18404 competency development is
unexplored. By sharing how DWOs were conducted, and the approach taken, this paper
explores the dual role of DWOs to improve workflow and support Lean professionals in
achieving ISO 18404 certification. Out of 25 DWOs conducted across a UK highway alliance,
three DWOs are explored in this paper because they involved ISO 18404 candidates who were
seeking to develop their portfolio of evidence whilst improving workflow. Insights from
interviews with ISO 18404 candidates reveal that DWOs contribute significantly to both ISO
18404 hard and soft skill development, aligning with the framework’s requirements. Some
challenges were also identified, such as lack of make-ready that contributed to waste and
inefficiencies, the danger that site teams could feel they were being audited, and the risk that
enough follow-ups to DWOs are not conducted to measure improvement effectiveness.
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INTRODUCTION & BACKGROUND

Direct Work Observation (DWO) is a useful Lean method that helps understand how the work
is done on site, identify waste, and improve workflow. It follows a step-by-step approach where
teams go to site and see the work directly to get a clear understanding of what is happening
(Seppéanen & Gorsch, 2022; Koskela, 1999). During this process, the work is broken down into
3 elements: value-adding (VA), support activity (SA), and waste (W). Observers gather
accurate data and spot challenges by observing site activities, and work with construction teams
to come up with a better way of doing things. Ohno (1988) emphasised the importance of going
to the source to observe work firsthand, which directly relates to the core idea of DWOs in Lean
construction. He stressed that managers and supervisors should personally observe the work
happening on-site to identify inefficiencies and drive improvements (Ohno, 1988).
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DWO is not a new technique as it shares similarities with practices like time and motion,
first-run studies and work sampling, which are all aimed at understanding and improving how
work is done in construction. For example, Seppinen and Gorsch (2022) looked at how
structured observations helped improve MEP (Mechanical, Electrical, and Plumbing) tasks,
while Memarian and Mitropoulos (2012) showed that observing concrete construction in a
systematic way can make the process more reliable. Neve et al. (2020) analysed DWO data
from North America between 1972-2010 to identify opportunities for construction labour
productivity improvements. Demirkesen et al. (2022) used time and motion studies to identify
value and non-value adding activities and select the best strategies for productivity
improvement. Wandahl et al. (2021) extensively reviewed 72 previous studies and 474 case
studies on work sampling to identify a baseline for direct work, indirect work and waste work
across projects. This was to identify opportunities to minimise waste time and improve
construction site efficiency. These examples show that by carefully watching how work
happens, it becomes easier to identify impediments to flow and come up with better ways to do
the job. However, none of these previous studies have focused on testing DWO type methods
for Lean competency and portfolio development to support candidates in achieving ISO 18404
certification requirements for Lean practitioner, leader and expert levels. Also, previous studies
on Lean competency development have focused on how competency-based construction
curriculum and training programmes align with Lean philosophy (Kpamma et al., 2014), how
the output of being Lean competent improves health and safety on site (Evans et al., 2022), with
limited studies focusing how to support candidates in developing their portfolio and providing
evidence of application of Lean in practice. ISO 18404 is an international sector-agnostic Lean
competency framework that has 18 competencies for leaders and experts, and 13 for
practitioners (ISO 18404, 2015). This framework has been reported as a model for Lean
transformation (Ward and Caklais 2019, Ward 2019, Ebbs & Ward, 2024) and central to that is
the development of key personnel who complete ISO 18404 individual portfolio. A research
question that remains unexplored is then how DWO type methods can support 18404 key
personnel on their competency development. The study’s aim is to investigate the potential of
using DWOs to develop ISO 18404 Lean competencies.

DIRECT WORK OBSERVATION (DWO)

Direct Work Observation (DWO) is built upon established principles of process improvement
seen in construction through methodologies such as time and motion, first-run, and work studies
(Oglesby et al., 1989) and involves going to the Gemba. Frank and Lillian Gilbreth pioneered
this method by studying and improving the bricklaying process to make it more efficient
(Gilbreth, 1909). These approaches focus on breaking tasks down to identify inefficiencies and
streamline workflows. Frederick Taylor’s principles of scientific management provide a strong
theoretical foundation for DWO, emphasizing the importance of developing a systematic
approach to work, selecting the right tasks to study, and cooperating with workers to ensure
improvements are effectively implemented (Taylor, 1911). Taylor’s emphasis on analysing
each element of work scientifically aligns with the core objectives of DWOs in identifying VA,
SA, and W within construction workflows. Work sampling is another type of DWO, which after
screening 72 previous studies, Wandahl et al. (2021) categorised into direct work (DW), indirect
work (IW) and waste work (WW).

Make-ready is another important technique to improve workflow reliability (Ballard, 2000).
Ebbs et al. (2024) maintain that when make-ready is not done well, delays, missing materials,
and other problems that affect the workflow arise. One of the examples outlined in this paper,
conducted a dedicated make-ready planning session twice a month to identify constraints as a
countermeasure for the issues found during DWOs.
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According to Oglesby et al. (1989, p. 185), choosing the right area to observe is key to
getting the most improvement. If the wrong area is picked, efforts might not bring much benefit.
This idea goes hand in hand with what Taylor (1911) stressed i.e., management should carefully
plan and select tasks based on proper observations and data, rather than just relying on
experience or guesswork. Furthermore, Oglesby et al. stressed the need for a detailed plan
before starting any observation, which supports Taylor’s approach.

Another key success factor is getting the team involved on-site. Taylor highlighted that for
any improvements to stick, management and workers need to work together in alignment. This
is particularly true in Lean construction, where having early conversations with the team and
being clear about what is happening can reduce resistance and encourage cooperation (Oglesby
et al., 1989, p. 154; Harada, 2015). When workers are involved from the start, they feel more
valued and are more likely to share useful ideas (Taylor, 1911).

Even though DWOs bring a lot of benefits, sustaining improvements is not easy. Taylor
(1911) pointed out that regularly checking on work and having clear standards are key to
making sure improvements last. This idea fits well with the need for follow-up DWOs to see if
the changes made are working and to measure their impact (Oglesby et al., 1989, p. 216;
Memarian & Mitropoulos, 2012). Without these follow-ups, there’s a risk that any progress
made could fade away, and the same problems might reoccur.

DWOSs AND ISO 18404 LEAN COMPETENCY DEVELOPMENT

Another potential of DWOs is their role in supporting Lean competency development, helping
ISO 18404 Lean Practitioners, Leaders and Experts complete their portfolios of evidence. There
is an opportunity to investigate the potential of using DWOs an effective way to gather this
evidence by allowing candidates to work closely with stakeholders, track how well processes
are working, and spot areas that need improvement. ISO 18404:2015 sets out 18 Lean
competencies as shown in Figure 1. Thirteen of these are Lean Practitioner competencies with
an additional five required for Lean Leader and Lean Expert certifications. Many of these
competencies are required to conduct robust DWOs.

Lean Practitioner, Leader and Expert competencies

° History and benefits of Lean ] @ Data analysis ]
0 Lean principles ] Q Lean implementation risk analysis ]

[ stakenolder management, communication @ Sustaining Lean deployment ]

skills and change management at

| individual and organisational level @ Motivating others ]
o Measurement of process performance ] @ Managing productive time J
© creative thinking ] @ workioad pianning )
o Visual management and control ] @ Self-development J
@ Vorkplace organisation ) @ Lean techniques )
o Team based process improvement ] @ Presentation skills J

r } .
o Implementing Lean through a structured @ Lean Practitioner, Leader and Expert competencies
¢ approach @ Additional Lean Leader and Expert competencies

Figure 1: ISO 18404 Lean Practitioner, Leader and Expert Competencies (National Highways
| SMP Alliance, 2025)

The Lean competencies in Figure 1 are a mixture of hard and soft skills that candidates must
demonstrate through a portfolio of evidence to RSS (Royal Statistical Society) approved
assessors in the UK. Depending on the level of individual certification to either Lean or Six
Sigma i.e., Practitioner/Green Belt, Leader/Black Belt, Expert/Master Black Belt, candidates
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are required to demonstrate compliance to each competency’s criteria at four levels —
understanding, applying, managing and training. The higher the qualification, more
competencies and criteria must be satisfied. For example, an ISO 18404 Lean Practitioner must
satisfy 13 of the 18 competencies. Their portfolio will include a total of 32 work packages (4
understanding, 23 applying, 4 managing, 1 training) and they must be able to demonstrate each
work package complies with the ISO 18404:2015 competency criteria. On the other end of the
scale Lean Leaders and Experts have 72 and 85 packages of work respectively.

LINKING DWOS WITH ISO 18404 COMPETENCIES
The 13 ISO 18404:2015 Lean Practitioner competencies are listed in Table 1 along with a
summary of how each competency can be addressed through a DWO. These competencies are

categorised into soft skills (competencies 3, 8, 12 & 13) and hard skills (1,2,5-7 & 9 -11).

Table 1: DWOs to Address ISO 18404 Lean Competencies

Competency

DWOs to Address Competency Requirements

History & Benefits of
Lean

Developing action plans and future state maps after DWOs,
balancing workloads in future mapping.

Demonstrating Lean principles during DWOs; engaging teams

2 Lean Principles to show their importance pre- and post-DWO.
3 Stakeholder Going to Gemba for a DWO and debriefing before and after
Management using a combination of ppt, flipchart and the DWO excel sheet
4 Measurement of Capturing cycle times, VA, SA, and W metrics during DWOs.
Process Performance
5 Creative Thinking Following a DWO during debrief with team
6 Visual Management Mapping out a DWO and identifying VA, SA and W as well as
and Control mapping the constraints and opportunities
7 OWorkp Ia(?e Could be an output of a DWO
rganisation
8 Team-based Process Engaging team in suggested improvement after a DWO
Improvement
Implementing Lean Writing up a DWO into a A3 improvement sheet, Creating an
9 through a Structured . : )
action plan for the improvements with the team after a DWO
Approach
10 Data Analysis Pie chart of VA, SA and W followed by a pareto of reasons
why waste occurs
1 Lean Implementation 3Cs (Causes, Concerns, Counter measures) with the team
Risk Analysis before implementing any changes.
12 Sustaining Lean Demonstrate how improvements were sustained after a DWO
Deployment
Recording initial 8 flow and 8 waste discussions with those
13 Motivating Others involved with the DWO, co-creating new shared targets,

recognising the team when the improvements were
implemented and celebrate improvements

ISO 18404 PORTFOLIO REQUIREMENTS

In terms of Evidence, currently RSS do not provide any guidance on what constitutes
suitable/acceptable evidence, but one of the qualified assessors (Ward 2019b) advised that
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evidence must be VACS (Valid, Authentic, Current, Sufficient) compliant as follows (National
Highways | SMP Alliance, 2025, p. 18-19).

e Valid — Can the evidence presented clearly link to the criterion in question. Sometimes
with ISO 18404, this may be difficult when different industry sectors are considered. If
the candidate is presenting a piece of evidence, and it is not obvious why it meets the
criterion in focus, a written annotated explanation of what it’s about to clarify the link
must be presented.

e Authentic — If a piece of evidence is presented, it must show what it has to do with the
candidate’s personal own work with their name on it.

e Current — Evidence presented must be less than five years old and this should be
visible.

e Sufficient — There should be sufficient authenticated assessment material for the
assessor to assess with conviction. When the assessment material is cross-referenced
into the assessment standards there should be enough material to meet the standard but
should not overload the candidate or the assessor with unnecessary assessment events.
For example, one or two pieces of evidence per criterion are enough.

RESEARCH METHODOLOGY

This study focuses on DWOs conducted between 2021 and 2024 in a UK highways alliance
project. The Alliance was a 5-year highway upgrade infrastructure framework in the UK and a
unique integrated enterprise comprising seven partners, a client, a production management
partner, two digitally enabled design partners, and three on-site assembly partners.

Together, these organisations worked collaboratively with over 100 suppliers using the
Project 13 Network delivery model (UK alliancing model), along with a programmatic
approach and contemporary practices such as digital innovations and off-site manufacturing
(Reed-Gibbs, 2024). Project 13 is an industry-led response to improve project delivery that
adopts a new business model based on an enterprise (not on traditional transactional
arrangements) to boost certainty and productivity in delivery, improve whole life outcomes in
operation and support a more sustainable, innovative and highly skilled industry.

A qualitative methodology and single case study design with embedded units of analysis
(Yin, 2018) was adopted for the study. Out of 25 DWOs conducted across multiple UK
Highways upgrade projects between 2021 and 2024, this study focused on three DWOs as the
embedded unit of analysis. These three units of analysis were selected because they involved
ISO 18404 candidates that were seeking to develop their portfolio of evidence whilst improving
the project workflow. This case study explores how DWOs satisfy ISO 18404 competencies
such as engaging with teams and identifying waste. Data was collected using participant
observations, time recordings and interviews that were analysed using both thematic analysis
for the interview data and content analysis for the observation data. Five semi-structured
interviews complemented the observational data, gathering qualitative insights through
thematic analysis (Braun & Clarke, 2006) from three ISO 18404 Lean Practitioners, one Lean
Leader and one Lean Expert. Drawing on participatory approaches (Aslesen et al., 2023), the
interviews explored DWO planning, execution, social constraints and communication, while
identifying challenges faced during conducting a DWO. Interviewees reflected on how DWOs
supported individual ISO 18404 certification by aiding their portfolio development and
coaching of others, highlighting the alignment of DWOs with the technical and behavioural
competencies required for certification (Ebbs & Ward, 2024).

The adopted methodology is consistent with previous studies (Seppénen & Gorsch, 2022;
Koskela, 1999) that have adopted similar methods to draw insights from structured on-site
observations capturing quantitative data such as cycle times and semi-structured interviews to
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capture qualitative reflections. Structured observation sheets were used to categorise work
elements into VA, SA, and W, following the eight wastes outlined by Koskela (1999) and
Seppinen and Gorsch (2022). Observations also captured improvement suggestions and
estimated time savings, providing a foundation for analysing inefficiencies and proposing
targeted Lean interventions to improve flow.

THE CASE STUDY — OVERVIEW, RESULTS & DISCUSSION

Between 2021 and 2024, 25 DWOs were conducted as part of the Alliance’s Lean Strategy,
which aimed for one DWO per project each quarter. Two of the authors hold ISO 18404 Lean
Leader and Expert certifications and were involved in eight of the 25 DWOs. They’ve also
supported some of the Lean Practitioners in their development to complete their ISO 18404
certification portfolios. The following three sub-sections of this paper covers the three DWOs
selected as units of analysis within the Alliance environment.

DWO 1: CHAMBER & DUCT INSTALLATIONS

In May 2023, two DWOs were conducted over three days to find inefficiencies and suggest
ways to improve chamber and duct installation work. The observations were led by an ISO
18404 Lean Leader and two Lean Expert Candidates on route to their certification. They
conducted the study to both improve workflow using ISO 18404 soft and hard skills outlined
in Table 1, and to use the DWOs as evidence to develop their portfolios. The process followed
a clear six-step method, similar to what Oglesby et al. (1989, p. 173) described. It started with
understanding the work, planning the study, involving the team, watching the work in real-time,
analysing what was found, and finally trying out and applying improvements to make future
work better.

On day one, the focus was on getting to know the site and team and planning the DWO. On
day two the authors joined the start of shift briefing where they explained the purpose of the
DWO (to observe how well management had planned the work). A platter of breakfast
sandwiches and the paper aeroplane simulation followed the morning briefing to explain ideas
on standardised work, structured continuous improvement and the 8 wastes, and build trust with
the team. Figure 1 shows the team during the paper aeroplane simulation.

Figure 1: Site team using paper aeroplane to learn about standardised work and collaboration
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The authors emphasized that the DWO was focused on the system and not the person
(Prabaharan et al., 2024). This helped the team see the DWO as a support mechanism to expose
management and planning deficiencies, not to check on them (Ebbs & Ward, 2024). Lean
simulations, such as the paper aeroplane exercise discussed by Rybkowski and Kahler (2014),
and National Highways | SMP Alliance (2025, p. 17) provide an effective method to engage
construction teams in Lean principles and introduce the concept of DWOs.

The observation followed the simulation. The authors split up to observe chamber and duct
installations and calculated the amount of VA, SA, and W using a standard observation sheet.
The third day was used to analyse the data, produce value stream maps and output summaries
and share the findings with the construction team, pointing out key issues and possible
improvements. For example, the results of the chamber installation showed that only 32% of
the time was spent on VA work, 26% on SA, and 42% was W. The biggest causes of waste
were waiting for materials and equipment, walking long distances to get supplies, and rework
because of unclear design details. These problems showed that better make-ready planning was
needed, which studies have shown can improve work and reduce waste (Ebbs et al., 2024).

The primary recommendation from these DWOs was to embed make-ready planning. Other
recommendations included storing the materials closer to the work area, having daily meetings
to improve coordination, and planning work inspections at better times to avoid interruptions.
Future state VSMs were prepared, showing that these changes could lead to a 60% improvement
in efficiency. A key challenge was ensuring that the improvements were sustained over time.
The follow-up observations, conducted after a two-week gap, were crucial to assessing whether
the implemented changes were effective. However, the short duration of activities, coupled with
the team's commitments to other work zones, made it difficult for them to carry out these
follow-ups independently.

DWO 2: SLIP FORM CONCRETE BARRIER INSTALLATION

In June 2024, a DWO was conducted during the installation of a slip form concrete barrier as
part of a two-week construction programme. The goal was to identify inefficiencies in the
process and suggest improvements to ensure smoother operations. The observation was led by
another certified ISO 18404 Lean Leader alongside an ISO 18404 Lean Practitioner Candidate
from the supply partner, who was participating in this study to develop his portfolio and use the
competencies to improve the process.

From the outset, the project faced several logistical challenges, particularly with concrete
deliveries. The batching plant was located a considerable distance from the site, which posed a
risk to the timely arrival of materials. The first delivery arrived late, while the second was so
delayed that it was out of specification and had to be rejected, resulting in a total delay of over
three hours. These setbacks significantly impacted the workflow and underscored the
importance of better coordination between the site and suppliers. The analysis showed that of
the time available 24% was VA, 14% SA, and 62% was waste.

Despite these challenges, the observation provided valuable insights into improving the
process. It was noted that when concrete deliveries arrived on time, the team could achieve the
target production rate of 30 meters per hour for slip form concrete barriers. However, due to
the earlier disruptions, actual progress was at 13 meters per hour primarily due to delays and
inefficiencies in the concrete supply process. Concrete deliveries were coordinated through a
central call centre, adding administrative complexity and contributing to disruptions. To
improve coordination and reduce delays, it was recommended to establish direct
communication with the batching plant and assign a dedicated coordination resource to oversee
deliveries and support driver induction. As highlighted by Hamzeh et al. (2016), implementing
effective make-ready practices can help remove constraints, enhance workflow reliability, and
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ensure that the construction process runs more efficiently, ultimately bridging the gap between
current and potential production rates.

DWO 3: COACHING A LEAN PRACTITIONER

In November 2024, a DWO was carried out with two main objectives: first, to analyse the
drainage activities on-site and identify any potential inefficiencies using ISO 18404
competencies, and second, to coach an ISO 18404 Lean Practitioner in conducting a DWO as
part of their portfolio development, under the guidance of an ISO 18404 certified Lean Leader.

Preparation for the DWO began two weeks in advance. Several meetings were held with the
site agent and construction team to introduce the methodology and gain a better understanding
of the project’s scope. A presentation was delivered to outline the key concepts and steps
involved in conducting a DWO. This early engagement helped the team perceive the
observation as a collaborative effort rather than an audit, fostering a sense of trust and
cooperation (Aslesen et al., 2023).

During the observation, it was found that 32% was VA activities, 6% on SA, while a
significant portion of the time 62% was spent on W. All the waste found during the DWO was
again due to poor make-ready practices. Issues like unclear design specifications, delays in
material deliveries, and unavailable equipment also caused some issues. For example, when the
trench shoring support was being removed the side of the shallow trench collapsed prior to
backfilling, resulting in rework. This showed that better preparation was needed before starting
the work. This is something commonly seen in construction, where not having proper make-
ready planning, can slow down progress and affect how smoothly the work flows (Hamzeh et
al., 2016); Seppédnen & Gorsch, 2022).

INSIGHTS FROM INTERVIEWS WITH ISO 18404 PROFESSIONALS

Semi-structured interviews were conducted with five different Lean professionals who
conducted DWOs in their assigned projects. The interviewees were three certified ISO 18404
Lean Practitioners, one certified Lean Expert, and one Lean Practitioner Candidate. The
interviews explored DWO planning, team engagement, challenges, findings, and the role of
DWOs in achieving ISO 18404 certification.

Participant 1: A certified ISO 18404 Lean Practitioner, this participant started the DWO by
communicating and asking the team what their key concerns were. They had good relationships
established with site teams since they visited work zones regularly. This helped explain that the
DWO was supportive (looking at system issues) not evaluative (person/blame issues). The main
challenge was restricted and congested work zones that led to a physical restriction to view the
process clearly. Another important finding was that engaging with the team early leads to a
successful DWO and can help refine workflows through iterative improvements. This
participant didn’t use DWO evidence for their ISO 18404 portfolio, since their first DWO was
conducted after they got certified, however, they used ISO 18404 soft & hard skills in
conducting the study.

Participant 2: A certified ISO 18404 Lean Expert. This participant took the time to brief the
site team in advance and visit the observation area beforehand. They used Lean simulations
such as the paper aeroplane and stickle-brick exercises illustrated in DWO 1 to introduce Lean
principles and the 8 wastes. The main challenge faced was the availability of similar work to
observe and measure improvement effectiveness. This participant emphasized on the
importance of early engagement with the site team using simulations or coaching to get teams
buy in. In their ISO 18404 certification, they used coaching and DWO process mapping as soft
and hard skills to develop their portfolio.

Participant 3: A certified ISO 18404 Lean Practitioner and a Construction Manager, which
helped them identify areas that required improvement. Additionally, their role played a big part
in communication with site team based on pre-established relationships, therefore, resistance
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was minimal. There were some challenges related to supplier network issues and supply
partner’s commercial concerns. However, involving the supply partner in the process was key
to ensuring buy in and optimising workflows. This participant used DWO evidence for ISO
18404 hard skills competencies, such as takt time and cycle time improvements, and
implementing a structured approach to improvement.

Participant 4: An ISO 18404 Lean Practitioner Candidate. This participant coordinated with
the senior team to agree on timing and location of the DWO. They attended the start of shift
session to gain insights and ensure collaboration. Since most of the activities in this project
were short in duration, follow-up observations were difficult to conduct. However, they
confirmed that regular make-ready practices, conducted twice a month, significantly improved
the work and minimised waste. This participant was 50% towards their ISO 18404 portfolio
completion and was planning to include DWO evidence in their portfolio.

Participant 5: A certified ISO 18404 Lean Leader. Their DWO focused on critical path
activities and repetitive type of works. They observed these kinds of activities early to maximise
impact on project. They started with Lean simulations to engage the team and had regular
conversation with them. Challenges arose from improper planning and logistical issues in
restricted works zones. Key findings were related to a lack of make-ready practices, which led
to traffic management delays and affected supplier readiness which were identified as waste
during the DWO. This participant successfully used DWO as part of their Lean improvement
projects to meet ISO 18404 Lean Leader competencies.

KEY FINDINGS

¢ Planning and Engagement: Participants highlighted the importance of selecting the
right activities for observation, prioritising the activities which are repetitive or on the
critical path. Also, early engagement through Lean simulations helped building trust
and reduced resistance from construction teams.

e Challenges: Common challenges included the limitation on physical presence in active
work zones and congested areas, and resistance from on-site teams when DWOs were
not clearly communicated as a supportive measure rather than an audit.

e Make-Ready Practices: Recurring findings underscored the need for effective make-
ready practices to minimize the occurrence of waste and improve the reliability of
workflow.

e ISO 18404 Competencies: DWOs were instrumental in meeting ISO 18404
competencies, particularly in stakeholder engagement, process improvement, and
performance measurement, and at the same time, candidates used these competencies
to conduct the DWO more efficiently, ensure smooth communication with the site team
and improve workflow.

DISCUSSION

In all the previous studies (e.g., Memarian and Mitropoulos 2012, Neve et al., 2020, Wandahl
et al., 2021, Demirkesen et al., 2022, Seppédnen and Gdorsch 2022), practices like DWOs, time
and motion studies, first-run studies and work sampling have primarily focused on improving
the construction work but not on improving the competencies of the personnel undertaking the
observations. The main contribution in this study is the use of DWOs to support Lean
competency development and evidencing through portfolio whilst at the same time improving
the construction workflow. The evidence from this study has revealed that DWOs can help the
observer identify areas of strengths and gaps in their own Lean competencies, evidence where
they are competent by collating portfolio evidence for the ISO 18404 requirements and at the
same time contribute to improving the construction work on site. The findings also show how
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early engagement with the site team through Lean simulations allowed them to understand Lean
ideas and how waste affects their daily work (Aslesen et al., 2023). It also helps to reduce
resistance and build a collaborative environment. By combining findings from three DWOs and
interviews (n=5) with ISO 18404 candidates, this research contributes to the IGLC body of
knowledge by showing how DWOs can be used to both improve work processes and support
professional development. The results provide recommendations on how to deal with
challenges and make the best use of DWOs in construction projects whilst using the ISO 18404
competency framework to plan out how to conduct effective DWOs.

CONCLUSION

DWO is a useful and practical Lean technique that helps reveal what is happening during
construction work and engage directly with the people on site. These are the people closest to
the work, and they often have the best ideas for practical improvements. Their involvement is
not just important for identifying inefficiencies, it also builds trust, encourages teamwork, and
strengthens relationships between the team and leadership.

This study suggests a two-step approach to make DWOs more effective. The first
observation focuses on identifying the three work elements (VA), (SA), and (W), analysing
these to identify wastes and find areas for improvement. The second observation should be
conducted after improvements have been made, to check if they are effective and to standardise
the new method. This way, DWOs are not just about identifying problems, they become a
process for driving measurable, lasting results.

Another important takeaway is the role of make-ready planning. Regular make-ready
sessions conducted daily, weekly or monthly, will help teams proactively address potential
issues in advance, reduce waste, and improve workflow. These sessions should include
everyone involved in the activity, so that everyone can contribute and become ready to work
efficiently.

Planning is also a key to get the most out of DWOs. Preparing in advance, using Lean
simulations to engage the team and having open discussions before the observation, can help
reduce resistance and make everyone more comfortable with the process. Sharing the findings
later with senior management not only keeps them informed but also ensures that improvements
align with larger organisational goals. Beyond improving workflow and planning, DWOs were
a valuable tool for competency development for individuals working towards achieving ISO
18404 certification. By observing actual work on site, candidates were able to use both soft
skills for clearer communication and hard skills to improve the processes. By doing so, they
were able to use these skills as evidence for their portfolio development while also contributing
to improvements.
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