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Abstract: The construction industry faces persistent inefficiencies, with projects often failing to meet
time, cost, quality and other conditions of satisfaction. This study investigates real estate owners’
early perceptions of Lean Integrated Project Delivery (Lean IPD) as a potential solution, analysing
the acceptance of principles such as early stakeholder involvement, risk-reward compensation, and
open-book accounting among other key features in Lean IPD. A survey of 62 professionals in Real
Estate development companies in Spain was conducted, analyzing their experience with
collaborative contracts and Lean techniques, including Last Planner System and Target Value
Design. Statistical methods such as hierarchical clustering and PLS-SEM modeling revealed two
distinct groups: those receptive to Lean IPD’s economic mechanisms and those less inclined. While
governance principles like early collaboration and team co-responsibility received widespread
support, skepticism was noted toward economic transparency practices due to cultural and
structural barriers. Additionally, the findings indicate a significant gap in formal training for Lean
IPD. Despite challenges, there is strong interest in adopting Lean IPD, driven by its potential to
address critical project inefficiencies. The study concludes that successful Lean IPD implementation
requires strategic leadership from owners, targeted training programs, and a cultural shift within
the industry to embrace collaborative and transparent practices.

Keywords: Integrated Project Delivery (IPD); Owner; lean construction; lean IPD; project
management; construction management; engineering; construction

1. Introduction

The outcomes of construction projects are poor. Despite efforts, innovations in management
techniques, and increasing digitization, projects repeatedly fail to be delivered on time, within
budget, and meeting the conditions of satisfaction required by their owners [1]. The value of the
average dispute from construction activities grew since 2010 until 2022. In 2022, the average global
dispute value was 52.6 million USD, with an average resolution time of 15.4 months [2,3].
Productivity has remained stagnant since the 2000s, with a compound annual growth rate of 0.4%,
compared to 3% in manufacturing and 2% in the overall economy [4]. This failure, in addition to
negatively impacting financial results for all stakeholders, affects their motivation, mental health [5]
and ultimately, environmental sustainability [6-8]. The situation is unsustainable, and urgent action
is required.

It is essential to redesign project governance from scratch, establishing rules that eliminate waste
and maximize the talents and capabilities of all stakeholders to achieve project objectives.

The benefits of Lean Integrated Project Delivery (Lean IPD) have been widely demonstrated by
the scientific community [9], but its application is far from being the standard in the sector.

The implementation of Lean IPD significantly depends on the context in which it is carried out.
Each country presents unique conditions, such as regulatory frameworks, levels of conflict, openness
to change, or the degree of Lean Construction adoption, among others. The effects of implementing
Lean IPD have been studied from various perspectives in countries such as the United States[10-13],
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Canada[14-16], China[17,18] , Germany [19], France [20], Norway [21,22], Colombia [23], Peru [24]
and the Middle East [25,26], among others. However, little attention has been paid to the role of
owners as the true drivers of this delivery method.

Real estate developers have the power to establish the rules under which design and
construction projects are managed. The success and dissemination of Lean IPD as a delivery method
depend on developers deciding to implement it. This research observes the level of acceptance of the
various principles of Lean IPD while highlighting possible barriers and opportunities to drive its
future adoption.

Despite its critical importance, scientific literature on Lean IPD provides little depth regarding
the role of real estate developers and their capacity to make strategic project decisions. Authors like
Fischer, Allison, or Mosey illustrate the functioning of IPD through the inclusion of quotes or advice
from developers for the successful implementation of IPD [27-29]. However, these references do not
analyze their perceptions or concerns in depth or in a structured way. Bhonde, on the other hand,
focuses on the role of developers, identifying possible barriers through various study groups.
However, his research is purely qualitative and does not identify the relative importance of these
barriers for the sample nor does it explore potential opportunities [14].

The main finding of this research is that opinions on Lean IPD largely depend on respondents’
perceptions of Open Books, first, and risk-reward compensation, second.

Secondly, the high level of acceptance of principles related to governance and team management
stands out, such as early stakeholder involvement, shared decision-making responsibility, intensive
owner involvement, or co-location.

Regarding the state of affairs in Spain, it is evident that developers have more experience with
collaborative contracts than with the application of Lean techniques such as the Last Planner System
(LPS), Target Value Design (TVD), or Value Stream Mapping (VSM). A low level of training in these
areas is observed, but there is a high interest in expanding training.

As for the relative importance developers place on these topics compared to other concerns, it is
noteworthy that design and construction are not seen as critical issues for developers. While Lean
Construction and IPD generate interest, they do not reach the level of other megatrends such as
sustainability, digitization, or industrialized construction.

2. Materials and Methods

This research is based on the results obtained from surveys completed by 62 professionals
working in real estate development companies. The questionnaire, consisting of 47 questions, was
divided into six sections: Who are you?, What does your company know?, What does your company
care for?, What do you think of Lean IPD principles?, and Does Lean IPD have a future? The core
questions of the study are from the last two sections, which were collected using a Likert scale to
facilitate analysis and interpretation.

Before its distribution, the questionnaire was shared with three industry experts to ensure that
the questions were sufficiently clear and that the data collection method functioned properly. Thanks
to this consultation, some questions were reformulated, and errors were avoided. The questionnaire
was distributed between September 2023 and June 2024. In addition to being shared on social media
and among the direct contacts of the authors, it was distributed through various provincial
associations of real estate development companies across Spain. It also benefited from the
collaboration of several training centers specializing in real estate and multidisciplinary associations
in the construction sector.
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Who are you? Gender

Years of experience

‘What kind of project does your company develop?

9
Where do you work? What is the size of your company?

What is your role in your organization?

What does your

company know about
Lean IPD? Experience with Lean IPD and its techniques in vour organization

I Training in Lean IPD and its methods in your organization

Market concerns

?
What does your company care for? Interests and oportunities

( Survey Topics )

Project Concerns

Early Stakeholder engagement

Co-responsability in decision making

What do you think of Lean IPD principles? Intensive Developer participation
Open Books

Risk-reward remuneration

Co-location

Can we overcome the barriers and roadblocks?

Does Lean IPD have a future? How does Lean IPD fit within your company?
How will Lean IPD develop?

In general, how do you like Lean IPD?

Figure 1. Survey Topics.

Despite the representation of companies of various sizes, most companies in the sample are
small or medium-sized, with 53.2% having fewer than 50 employees. The segmentation by company
size shows a steady decrease in frequency as company size increases. This is consistent with the
typical structure of the industry, where small and medium-sized enterprises are more common than
large ones. Similarly, companies focused on residential project development are overrepresented in
the sample (67.74%) compared to other segments such as office projects (6.45%), commercial-retail
(8.06%), or hospitality (4.84%). The actual market structure differs: the living sector leads Spanish real
estate investment in 2024 with 27% of the total, followed by hospitality (25%), retail (20%), offices
(15%), industrial (7%), and alternative uses and healthcare around 6% [30]. Due to the size and
divergence of the sample from the real market structure, differences between sectors were not
analyzed in this study.

Most respondents are men (70.97%), which may reflect a reality in the real estate industry where
men have greater presence and public exposure, making them more accessible. However, it should
be noted that bidirectional analyses (tau-b, tau-c, and Spearman) showed no statistically significant
correlations between the responses and the participants' genders. Thus, gender was irrelevant for the
purposes of this analysis.

The analysis of the variable "Role" within the sample reveals a predominance of leadership and
management roles (43.55%), with significant representation from owners and partners (19.35%). The
presence of technical and other roles indicates the representation of the complex organizational
structure of real estate companies.

There is a balanced distribution in years of experience among the developers in the sample,
ranging from less than 15 years to more than 30 years of experience. This diversity may help provide
visibility to different positions within the study group. Despite this distribution, the majority of
developers have more than 20 years of experience (61.3%), suggesting that the sample comprises
highly experienced professionals, indicative of a deep understanding of the market.

The data was collected through Google Forms and analyzed using IBM SPSS statistical software.
Descriptive analyses were performed, including mean, median, standard deviation, variance,
skewness, standard error of skewness, kurtosis, standard error of kurtosis, minimum, maximum, and
percentiles. These statistics allowed for the identification of potential biases in the distribution and
an evaluation of data normality, which was key in determining subsequent analyses.
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Several analyses were conducted to reveal latent relationships. The first was a Hierarchical
Cluster Analysis. The resulting dendrogram shows that, starting at stage 13, two clusters of
comparable sizes emerge.

The second study involved the development of two PLS-SEM models, which delved deeper into
the relationships of the variables highlighted by the Hierarchical Cluster Analysis. These models
corroborated the indications from the dendrogram and provided further insights into the
relationships between the variables and their importance in shaping perceptions of Lean IPD.

Lastly, a bivariate correlation analysis was conducted on the responses using different methods
depending on the nature of the data. Kendall’s tau-b and tau-c were used to analyze relationships
between ordinal variables, depending on whether the matrices were rectangular or square.
Spearman’s correlation was applied due to the ordinal nature of the data, the lack of normal
distribution in most variables, and the small sample size. Spearman allowed for the evaluation of
monotonic relationships without assuming a strictly linear relationship or normality in the data [31].

Of the 166 statistically significant correlations (p < 0.05), 80 had coefficients considered strong (p
<0.01). Among these 80, the seven most relevant correlations were analyzed, considering the results
from the Hierarchical Cluster Analysis and the PLS-SEM models.

Through the study of bivariate correlations, a more comprehensive understanding of the latent
relationships among the study variables was achieved, allowing for insights into how seemingly
isolated variables directly affect each other.

3. Results

3.1. Experiencies and Training in Lean IPD

3.1.1. Experience

To understand the experience of real estate development companies with Lean and IPD,
participants were asked about the most common techniques, such as the implementation of the Last
Planner System®, the use of collaborative contracts, or the application of Target Value Design. It is
important to note that many professionals currently refer to collaborative contracts when they are
actually discussing the application of certain Lean IPD principles, usually early stakeholder
involvement during the design phase. Thus, under the term "collaborative contracts," each
respondent may have considered something slightly different. Regardless of the terminology, there
is a perception that what they have practiced is distinct from traditional contracting.

That said, the majority of respondents (46.8%) reported having experience with collaborative
contracts in 1 to 5 projects, while 38.7% reported no experience with such contracts. Only a small
fraction has worked on more than 5 projects involving collaborative contracts. These findings
reinforce the idea that experience with collaborative contracts is mostly moderate and aligns with a
median of 2.00 (experience in 1-5 projects).
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38,71%

Figure 2. -Experience with collaborative contracting.

A significant majority of respondents (67.7%) reported having no experience with Target Value
Design. Only 21.0% have worked on 1 to 5 projects, and 11.3% have worked on 5 to 10 projects. These
findings confirm that experience with Target Value Design is considerably low among the
respondents, as reflected by the median of 1.00 in the initial statistics table, indicating that most
individuals have little to no experience with TVD.

[[]None
B1-5
@5-10

67,74%

Figure 3. Experience with Target Value Design.

Nearly half of the respondents (48.4%) reported no experience with the Last Planner System,
while 33.9% have experience in 1 to 5 projects. These findings suggest that experience with this
system is lower compared to collaborative contracts. The median of 2.00 in the initial statistics table
indicates that, although a significant portion of respondents have some experience, the majority fall
within the lowest level (1-5 projects).
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48,39%

Figure 4. Experience with Last Planner System.

From the above, it can be concluded that respondents have the most experience with
collaborative contracts, followed by the Last Planner System, and significantly less with Target Value
Design. Most respondents have experience with collaborative contracts in up to 5 projects, while
experience with the Last Planner System is more varied, although a large portion still lacks
experience. In the case of Target Value Design, the majority have no experience, which is clearly
reflected in the high levels of skewness and kurtosis in the initial data distribution.

3.1.2. Training

In the construction sector, professionals typically gain training through pilot projects. It is
common for companies embarking on a project that includes an innovative aspect to train their
employees using an approach that combines theoretical training with the practical application of this
knowledge in a real project. Both the demand for and supply of training in Lean Construction and
IPD are still limited. There are few centers and courses offering this type of training. The study
examined the number of people in companies with self-taught training in Lean IPD, those who had
completed a master's degree including these topics, and those who had attended certified workshops
and/or specialized courses.

A total of 30.6% of respondents reported that their company had no personnel with self-taught
training in Lean IPD. Meanwhile, 59.7% indicated that their company had between one and five self-
taught individuals, and 9.7% stated that their organization had between five and ten employees with
self-taught training in Lean IPD.

The vast majority of respondents (91.9%) affirmed that no one in their organization had
completed a master's program with content related to Lean IPD. Very few (6.5%) reported that their
company had between one and five individuals who had completed such master's programs. Only
one respondent indicated that their organization had between five and ten people who had
undergone master's-level training in Lean IPD. This raises the question of whether respondents are
fully aware of their colleagues' training or the content of the master's programs in which they enroll.

Most respondents (72.6%) reported that no one in their organization had participated in certified
workshops and/or specialized courses on Lean IPD. A quarter of the sample (25.8%) indicated that
their organization had between one and five people trained in this way, while only one respondent
stated that more than ten individuals in their organization had received certified specialized training.
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o
W<5
m>10

72,58%

Figure 5. People Trained in Certified Workshops and/or Specialized Courses.

oo
W<
H<10

Figure 6. People Trained in Master's Programs with Lean IPD Content.

o
W<5
E<10

30,65%

Figure 7. People Who have undertaken Self-Taught Training.
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[]Strongly Agree
EAgree

Nor agree
-neithegrrdisagree

[]Disagree

Figure 8. The training of companies and individuals in Lean IPD is low. To ensure the success of IPD,
it is necessary to invest in training.

The data shows that self-taught training is more widespread than structured training. It is likely
that companies have not yet identified the need to train their workers in these areas and that
employees have taken the initiative to learn on their own. However, the high skewness and kurtosis
observed in the statistics for courses, workshops, and master's programs indicate that, although very
few companies have provided formal training, those that did may have done so extensively. The
analysis highlights a clear need to improve the availability of training within real estate development
companies. The heavy reliance on self-taught training suggests that employees are motivated to learn
and develop their skills but require more support and formal resources from their employers.

Implementing strategies to enhance structured training and support self-directed learning could
lead to stronger professional development and more skilled employees.

In response to a direct question, an overwhelming majority (90.3%) of respondents agreed or
strongly agreed that training in IPD within companies and among individuals is insufficient and that
investing in training is essential for IPD to succeed. This underscores the importance of improving
IPD-related skills and knowledge for its effective implementation.

3.2. Concerns and Interests of Real Estate Developers

A real estate developer, understood as a person or entity that decides, initiates, plans, and
finances construction works —either with their own resources or external funding —for their own use
or future sale, faces the challenging task of directing, managing, and controlling a range of technical,
financial, economic, and human resources to achieve optimal efficiency [32]. Given the wide array of
disciplines they must be familiar with and lead decision-making on, this study sought to understand
the relative importance they assign to design and construction issues compared to other common
concerns.

3.2.1. Concerns

Respondents were asked to rank the relative importance of several recognized issues to
contextualize the relevance of Lean IPD among their concerns and interests.

The analyzed issues included delays in licensing processes (administrative and legal), a shortage
of available land (raw material), financing costs, a lack of sales (economic/financial), and design and
construction issues (technical). Respondents rated these issues on a Likert scale from 1 (least
important) to 5 (most important).

e License approval delays emerged as the greatest concern, with an average score of 4.23 and a
median of 5.00, indicating that many developers consider this issue extremely important. The
high negative skewness (-0.951) and negative kurtosis (-0.193) suggest that most responses are
at the upper end of the scale.
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e Lack of ready-to build land is also a significant concern, with an average score of 3.73 and a
median of 4.00. The negative skewness (-0.650) and kurtosis (-0.684) indicate that a large number
of developers regard this issue as very important.

e Financing costs scored an average of 3.56 and a median of 4.00, showing it is an important
concern, though not as pressing as licensing delays and land shortages. The near-zero skewness
and kurtosis indicate a relatively symmetric distribution.

e Design and construction issues and lack of sales received average scores of 2.85 and 2.45,
respectively, both with positive skewness. This suggests that many respondents consider these
issues less important compared to the others.

Table 1. Relative importance of issues perceived by real estate developers (as a percentage of the

sample).
Irrelevant Slightly Moderately Very
Important Important Important
License -1 6,5% 16,1% 25,8%
approval
delays
Lack of ready- 8,1% 9,7% 24,2% 17,7%
to build land
Financing 4.8% 8,1% 33,9% 32,3%
costs
Design and 11,3% 30,6% 27,4% 22,6%
construction
issues
Lack of sales 22,6% 30,6% 33,9% 4.8%

! No respondent marked License approval delays as irrelevant.

Design and construction issues appear as a lesser concern among the challenges faced by
developers. It is important to note, however, that among all the mentioned issues, design and
construction are the only ones where developers have tools, such as Lean IPD, to address or mitigate
them. This is not the case with permitting timelines, financing costs, or other challenges, which
present external circumstances over which developers individually have little control.

3.2.2. Interests

Real estate developers were surveyed to determine the relative importance they assign to
various innovative megatrends observed in the market. The innovations analyzed included
industrialized construction, sustainability and ESG, digitization, and Lean Construction & IPD.

e Industrialized Construction has the highest average score and a large percentage of high ratings

(64.5%).

e  Sustainability and ESG and Digitalization also show high interest, with more than half of the
developers rating them as very or extremely important.

e Lean Construction and IPD received more moderate evaluations but were still generally rated
positively.

All innovations exhibit slight negative skewness, indicating that evaluations tend to lean more
toward the positive. The innovation with the least variability in responses is Digitalization, reflecting
consensus on its importance.
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Table 2. Relative importance of innovations as perceived by real estate developers (as a percentage of
the sample).

Irrelevant  Slightly Moderately Very
Important  Important Important

Industrialized 6,5% 12,9% 16,1% 33,9%
Construction
Sustainability 6,5% 22,6% 14,5% 25,8%
and ESG
Digitalization 3,2% 17,7% 27,4% 30,6%
Lean 12,9% 21% 27,4% 24,2%
Construction
and IPD

This suggests that innovations in industrialized construction and digitalization are especially
high priorities for real estate developers, closely followed by sustainability and ESG initiatives.
Innovation in Lean Construction and IPD is also important but is rated slightly more moderately.

3.3. Issues in Design and Construction Projects

Real estate developers were surveyed regarding design and construction issues that IPD could
significantly address. The issues presented were: lack of early involvement, lack of speed, consensus,
and quality in decision-making, lack of alignment in the economic motivations of stakeholders, lack
of transparency, and lack of commitment and leadership in projects.

e  Early engagement: This is the most prominent issue, with the highest average and the largest
proportion of responses in the high-importance categories. This suggests that projects could
benefit significantly from involving key stakeholders from the early stages.

¢ Rapid and consensus-based decisions: The speed and quality of decision-making are another
crucial issue. This highlights the need to improve decision-making processes and
communication among teams.

e Alignment of economic motivations: There is a clear need to ensure that the economic
motivations of all stakeholders are aligned to avoid conflicts and foster collaboration.

e Transparency: Transparency in projects is critical, and its absence is a significant concern.
Implementing more transparent practices could enhance trust and cooperation.

e Commitment and leadership: Although important, this issue is perceived as less severe
compared to the others. Nonetheless, improving commitment and leadership could still yield
additional benefits.

Table 3. Relative importance of design and construction issues as perceived by real estate developers
(as a percentage of the sample).

Irrelevant  Slightly Moderately Very
Important  Important Important

Early 3,2% 8,1% 22,6% 32,3%
engagement
Rapid and 3,2% 22,6% 17,7% 38,7%
consensus-
based decisions
Alignment of 8,1% 16,1% 22,6% 37,1%
economic
motivations
Transparency 8,1% 19,4% 21% 30,7%
Commitment 19,4% 19,4% 24,2% 19,4%

and leadership
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3.3. Percepcion of Owners

3.3.1. Lean IPD Principles

Lean IPD is based on the simultaneous application of a series of governance mechanisms and
the use of a specific operating system [33] he philosophical foundation of Lean emphasizes values
such as long-term thinking, putting people at the center, eliminating waste, and stabilizing workflow,
among others [34]. The application of certain techniques such as the Last Planner System, Target
Value Design, Takt-Time, or 55 aims to promote these values and constitutes the operating system of
projects.

Among the governance principles of Lean IPD are early stakeholder involvement, shared
decision-making responsibility, intensive developer participation, open-book accounting, risk-
reward compensation, and co-location [35]

e Early Stakeholder engagement

The involvement of the contractor, the owner, and the architectural firm from the start of the
project is one of the foundations of Lean IPD and one of its most distinguishing principles compared
to the sequential Design-Bid-Build method. Its purpose is to leverage the expertise of contractors
during the design phase to avoid rework in the future. In a broader sense, it can be stated that: “The
knowledge about the construction, operation, and use processes is often introduced sequentially,
greatly diminishing its impact of making a building high-performing. Integrating process knowledge
makes knowledge about all critical life cycle phases available to the IPD team early and
comprehensively.” [27]

a0

40

30

79,03%
20
10 m
19,35%
1,61%
———]

° Strongly Disagree Nor agree neither Agree Strongly agree

Disagree disagree

Early stakeholder engagement

Figure 9. The involvement of the contractor, the owner, and the architectural firm from the start of
the project improves product definition, the integration of various technical solutions, team training,
understanding of project objectives, understanding of costs, and the reduction of uncertainties and
risks.

The majority of respondents (79.03%) strongly agreed that the involvement of the contractor, the
owner, and the architectural firm from the beginning of the project enhances product definition, the
integration of various technical solutions, team training, understanding of project objectives,
understanding of costs, and reduces uncertainties and risks. None of the respondents disagreed or
strongly disagreed, and only one person was neutral.

The broad consensus on the positive effects of early stakeholder engagement makes it the most
celebrated principle of Lean IPD among respondents. This finding opens the door to many reflections:
How are teams formed before the design phase? How is the contractor remunerated during this
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phase? How is the expected construction cost established? Can a different contractor be selected for
the construction phase than the one involved in the design?
e Co-responsibility in decision-making

The decision-making process in Lean IPD differs from the traditional Design-Bid-Build
approach, as decisions are made collaboratively by all stakeholders for the benefit of the project. With
the involvement of all parties from the outset, the contractor, the architectural firm, and the owner or
their representative have a voice and vote in project decisions, contributing their experience and
expertise. This does not exclude that “one of the first things the IPD team needs to do is to assign
work and decision-making responsibilities that cover the duration of the project. For example, in
earlier phases of the project, the designer will often take the lead, whereas when it transitions to
construction, the general contractor or a trade contractor may lead the effort. Documentation of these
responsibilities is sometimes called a task or responsibility matrix"[28]

40

30

20
51,61%
10 32,260/0
14,52%
1,61%
° Strongly disagree Disagree Nor agree neither Agree Strongly agree
disagres

Corresponsibility in decision making

Figure 10. Co-responsibility in decision-making improves the quality of decisions, reduces blame
attribution, and prioritizes the project’s interests over those of individual parties.

The vast majority of respondents (83.87%) agreed or strongly agreed that co-responsibility in
decision-making ensures that the work executed must be consensus-based. This approach improves
the quality of decisions, reduces blame attribution, and prioritizes the project’s interests over those
of individual parties. Only one respondent disagreed, and none strongly disagreed with this
statement.
¢ Intensive Owner Participacion

Lean IPD promotes a shift in the role of the owner, who must transition from the role of a client
to that of an active member of the development and construction team. To achieve this, the owner
must have professionals with real estate market knowledge, as well as technical profiles capable of
dedicating sufficient time to actively fulfill this new role in projects. Intensive Owner Participacion
"... requires effort, but it is also an opportunity because it allows the owner to directly influence the
project's outcome. Moreover, by being directly engaged, the owner eliminates the
propose/review/approve cycles that can result in delay and rework."[28] Besides, "this leadership role
should not be delegated to outside consultants, because they rarely are empowered to make owner-
level decisions". [36]
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Owner intensive participation enhances understanding and speeds decision making

Figure 11. Intensive owner participation—understood as attending work meetings as an active
member of the team —improves understanding and accelerates decision-making.

The vast majority of respondents (93.55%) agree or strongly agree that intensive owner
participation improves their understanding of the project and accelerates decision-making.
Additionally, 82.26% of respondents agree or strongly agree that the owner should attend integrated
project team meetings as an equal member, valuing intensive participation over occasional
involvement during key moments.

To achieve this level of dedication in projects, it is essential for real estate development
companies to have sufficient technical staff prepared to participate intensively in projects. A
significant majority of respondents (79.03%) stated that their organizations place great importance on
technical profiles and that they are ready to engage intensively in projects.

e Open-book Accounting

Although there is no consistent definition of Open-Book Accounting (OBA), most authors
“emphasize two important characteristics of OBA practices: the regular disclosure of private
information beyond corporate borders and the sharing of financial data”[37].

In practical terms, sharing financial records provides opportunities to optimize costs across the
entire value chain while promoting trust and a culture of accountability. The appeal of implementing
open-book accounting (OBA) depends not only on the specific nature of the sector in which it is
introduced but also on exogenous environmental factors, such as the degree of market competition
or the prevailing economic growth trend at the time of consideration. Endogenous variables also
come into play, such as company size, the ability to manage accounting systems, competitive policies,
and a long-term commitment vision.[38]
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Open Books Accounting improves transparency and trust

Figure 12. Open-book accounting improves transparency and trust among stakeholders during the
process. By eliminating economic tension between parties, it reduces the likelihood of one party
attempting to profit at the expense of others.

Most respondents (61.33%) agree or strongly agree that open-book accounting improves
transparency and trust among stakeholders during the design and construction process. They also
believe that by eliminating economic tension, the likelihood of one party attempting to profit at the
expense of others is reduced. However, despite generally agreeing that open-book accounting is
beneficial for projects, there is greater variability in responses when asked if their organization would
be willing to embrace the level of transparency and cost uncertainty it entails. While 50% are willing
to take on the challenges of open-book accounting, 30.64% of the sample expressed disagreement or
strong disagreement. Additionally, the percentage of respondents who were neutral (neither agree
nor disagree) increased to 19.35%.

These results, although positive, highlight a potential misalignment between industry culture
and the principles of Lean IPD, which will be explored further below. According to Bhonde, “there
is resistance throughout the construction industry to provide financial transparency and ‘open book’
project management, believing that such transparency could make an organization more
vulnerable."[14]

e Risk-Reward Compensation

One of the most effective tools for aligning the interests of all parties is to compensate
stakeholders based on the risk they assume in the project and the success they achieve in meeting
shared objectives. These objectives, set by the owner and agreed upon by the rest of the IPD team, are
not exclusively economic; they may also relate to factors such as schedule, sustainability, or
compliance with other conditions of satisfaction.

According to Rodrigues et al. (2021), "the greatest benefit of sharing risk and reward reported in
the Tonsberg project is the parties realizing they need to work toward the common goal, prioritizing
the whole instead of individual performance."[39]
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Risk benefit reward encourages collaboration and alignment

Figure 13. Risk-reward compensation incentivizes collaboration and teamwork while prioritizing the
project over the individual interests of the stakeholders.

Most respondents (69.36%) agree or strongly agree that risk-reward compensation encourages
collaboration and a sense of teamwork, placing the project at the center rather than the individual
interests of the stakeholders. A quarter of the sample neither agree nor disagree, and only 4.84%
disagree with this statement.

However, the level of agreement drops to 50% when respondents are asked if linking
stakeholders” profits to the project’s success could be unfair, given the multitude of factors beyond
their control, such as labor shortages or economic conditions. Additionally, 22.6% disagree or
strongly disagree with this statement, indicating that many consider this approach to be unfair.

e Co-location

Co-location involves members of the integrated project team working in the same physical space
during the development and construction phases. This location should be a neutral space that fosters
a sense of belonging to the project for all team members, regardless of their employer. There is broad
consensus regarding the benefits of co-location: “co-location can build relationships and ensure those
right experts are available in a timely manner." [10] and although research “tends to acknowledge
this as a highly recommendable solution” [40], reservations may arise when projects are of moderate
size and resources are not fully dedicated.[35]
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Colocation improves communication and speeds decision making

Figure 14. Co-location enhances communication by accelerating the flow of information and decision-
making while fostering a sense of teamwork and prioritizing the project.
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A total of 69.35% of respondents agree or strongly agree that co-location is beneficial for projects.
Additionally, 40.32% agree that co-location, combined with intensive owner participation, improves
communication by enabling faster information flow and accelerating decision-making. It also
enhances the sense of belonging to the project, placing the project above individual organizations.

When asked about the economic feasibility of this strategy, 50% of respondents stated that it
would be possible to cover the costs for projects within their organization, while 22.58% said it would
not be feasible. A further 27.42% were neutral, indicating a division of opinions on this issue.

Most respondents (43.5%) remained neutral about whether co-location is desirable but not
essential for Lean IPD, while 37.1% agreed and 19.4% disagreed.

3.3.2. Industry Culture and Barriers to Implementation

e Industry Culture

The culture of the construction sector operates under the logic of zero-sum games, [41] where
for one party to gain, another must lose. This is largely because the Design-Bid-Build (DBB) delivery
method has been adopted as if there were no other way to govern projects. However, the DBB method
was not always the dominant paradigm; it only began to gain popularity after the Rural Post Roads
Act of 1916, which aimed to minimize corruption in public procurement in the United States[42].
Until well into the 20th century, projects often followed a much more collaborative approach [43].

In Spain, the legal framework prescribes a single delivery method —DBB. While this method has
been applied to all types of projects, it becomes inefficient in the face of the increasing complexity
and uncertainty that many projects must handle [44] and it is considered the least effective in terms
of outcomes [45]. Breaking projects into phases to seek the most competitive bid and assigning
isolated responsibilities to each stakeholder has led to a scenario where, in the face of potential project
failure, stakeholders prioritize their own interests over those of the project. The rules of DBB
encourage opportunistic behaviors from all parties, resulting in distrust and, ultimately, conflict.

The culture of confrontation and lack of trust are seen as significant barriers to Lean IPD by the
majority of respondents (56.5%). Respondents agreed that the confrontational culture, lack of trust,
and entrenched behaviors of stakeholders are deeply ingrained. They also noted that a generational
shift would likely be necessary for Lean IPD to reach its full potential. Nonetheless, 25.8% of
respondents remained neutral. This suggests that these cultural issues are perceived as major
obstacles that need to be addressed for the effective implementation of Lean IPD.
¢ Building Regulation Law

In Spain, the Building Regulation Law of 1999 (LOE) implicitly repeals the Civil Code of 1889
[46] with the aim of regulating the design and construction processes of real estate properties. This
law provides a limited list of Construction Agents and clearly defines their roles and responsibilities
[47]. Over the last 30 years, numerous roles and positions have emerged that were impossible to
foresee at the time. Today, construction projects often include roles not covered by the law, such as
Project Managers, sustainability consultants, certification entities, Lean Construction consultants,
Quantity Surveyors, Cost Managers, BIM Managers, and a wide range of specialists who address the
increasingly complex demands of real estate projects.

For many professionals and academics, the restrictive nature of the definition of Construction
Agents in the law, along with its Napoleonic approach to assigning responsibilities, presents barriers
to innovation [48] and raises significant doubts about the implementation of collaborative contracting
[49].

Most respondents (56.45%) agree or strongly agree that the responsibilities described in the LOE
for various construction agents hinder innovation in contract design, compared to the Common Law
systems in Anglo-Saxon countries, which allow greater flexibility. However, 38.7% remain neutral,
which could indicate uncertainty or a lack of clear information about the impact of the LOE.
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The Building Regulation Law hinders colaboration and innovative practices

Figure 15. The responsibilities described in the LOE for various construction agents hinder innovation
in contract design compared to the Common Law systems in Anglo-Saxon countries, which allow
greater flexibility.

e Role of the Owner in diffusion and implementation

The cross-disciplinary nature of Lean IPD's implementation may raise questions about who
should drive this paradigm shift, whether it should be a collaborative effort or led by a specific
stakeholder. A recent precedent can be found in the mid-2010s when architectural firms and
engineering companies led the adoption of BIM, despite limited demand from their clients[50].

Maturity in Lean Construction is not something that will be achieved overnight. Similarly, the
adoption of Lean IPD will encounter many types of barriers. But who should be the figure to lead
this transformation?

A total of 80.7% of surveyed owners agree or strongly agree that real estate owners should take
on the role of driving Lean Construction and IPD, indicating strong expectations for these actors to
lead the adoption of these methodologies.
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Owners should lead the Integrated Project Delivery implementation

Figure 16. The owner is the key figure who must drive Lean Construction and Integrated Project
Delivery for their own benefit.
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It is possible, and often the case, that in their effort to improve outcomes, contractors take the
initiative to implement Lean Construction techniques such as the Last Planner System, 55, or Takt-
Time. These changes can have a positive impact on a limited portion of the production process.
However, the design of relationships between various stakeholders and the governance principles of
projects should align with the owner's corporate philosophy.

Owners should ask themselves this question: Do we want to build stable, long-term teams of
collaborators who treat the company's projects as their own, or do we prefer to seek the highest bidder
for each project?
¢ Role of Other External Stakeholders

Construction projects are complex, and increasingly so [51]. In addition to the traditional
objectives of time, cost, and quality, new goals have emerged, such as building wellness, ESG
objectives, corporate social responsibility, brand reputation, and end-user satisfaction. Financial
needs and risk aversion have also evolved, giving greater importance to actors like banks, law firms,
and insurance companies in the construction process. Significant changes, such as those proposed by
Lean IPD during the design and construction phases, could intimidate these non-technical
stakeholders and potentially introduce new barriers to Lean IPD’s advancement.

A total of 53.3% of owners agree or strongly agree that banks, lawyers, and insurers represent a
significant barrier to the implementation of Lean IPD and that it will be challenging for them to
understand it. However, 32.26% of respondents are neutral, and 14.23% disagree or strongly disagree.
This indicates a perception of moderate resistance from these institutions, with only a slight majority

holding this view.
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Financial, Law and Insurance companies will be reluctant and will set barriers to Lean IPD
implementation

Figure 17. Banks, lawyers, and insurers are a significant barrier to the implementation of Lean IPD. It
will be very challenging for them to understand it, and they are likely to impose considerable
resistance.

3.4. Fit Within the Organization and Personal Perceptionl

Real estate development companies can have vastly different philosophies, business approaches,
structures, and ways of addressing the design and construction process. Some may be constrained
by internal procedures, others by the very nature of their activities—in short, each company is unique.

The majority of respondents (62.9%) agree or strongly agree that the principles of Lean IPD align
with their organization’s culture. However, 24.2% remain neutral, indicating either a lack of
familiarity with IPD or the perception of barriers that need to be overcome.
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Lean IPD fits with the values and culture of my organization

Figure 18. The principles of Lean IPD align with my organization’s culture.

When the company factor is removed, and respondents are asked about their personal
perception, 85.48% have a generally good or very good opinion of Lean IPD as a development system.
This favorable perception suggests that Lean IPD is viewed as an effective and beneficial delivery
method.
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My general opinion about Lean IPD is

Figure 19. My general perception of Lean IPD as a delivery method is.

3.5. Analysis of Latent Relationships

The principles underlying IPD interact in complex ways, and there may be underlying
relationships between them that influence developers’ perceptions of the delivery method as a whole.
To uncover these relationships, which are not immediately apparent, three complementary analyses
were conducted. First, a Hierarchical Cluster Analysis, which was complemented by a K-means
analysis. Then, a PLS-SEM model was built to verify the findings from the clustering. Finally, a
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multivariable analysis was performed to delve deeper into statistically significant correlations
observed in the two previous procedures.

Clustering

Cluster analysis refers to an area of multivariate statistics that involves the grouping of objects
based on some measure of proximity defined among those objects [52]. To perform the Hierarchical
Cluster Analysis, the Ward method was used, which groups data points into clusters in a nested
sequence of clustering. This method favors the creation of clusters of similar sizes while minimizing
intra-cluster variability, thereby reducing the variance of each group as they merge.[53]. This is
particularly useful in a Likert scale, where differences between responses can be subtle, and it is
desirable to form homogeneous and meaningful clusters based on the responses. [54]. In the same
vein, an interval-based measure using squared Euclidean distance was selected, which reinforces
Ward’s objective of forming clusters with low internal variance and strongly penalizes large
differences between cases. The resulting dendrogram shows that, starting from stage 13, two clusters
of comparable sizes emerge.

g1 39
58 47
57 28
55 36
53 29
51 22
4 10
a7 27
a5 6l
a3
FER |
w6
7 43
s 11
33 34
3 A7
29 37
27 60
5 46
23 32
2 25
19 42
17 18
15 49
13 4
11 5
g 40
7 oM
5 19
3 50
1 45

Dendrogram using Ward Linkage
'1IU '1|5 20 25

Figure 20. The dendrogram shows that, starting from stage thirteen, two clusters of similar sizes

emerge.

Next, a K-means analysis was performed for two clusters. [55]. By comparing the centroids of
both clusters, it was possible to identify which questions divided the sample into two groups. The
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results show that the sample is split into two groups based on their perceptions of three factors: 1)
open-book accounting, 2) willingness to embrace the level of transparency required to implement
open-book accounting, and 3) their perception of risk-reward compensation. The perception each
group holds of these three factors directly influences how they view the fit of Lean IPD within their
organization and, to a lesser extent, their individual perception of it.

Thus, Cluster 2, consisting of 33 cases, is highly receptive to the use of open-book accounting,
risk-reward compensation, and companies willing to achieve high levels of transparency.
Conversely, Cluster 1, made up of 29 cases, is much less receptive to these principles. Additionally,
this latter group finds that Lean IPD does not align as well with their company culture and expresses
a less favorable personal perception of this delivery method.
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Figure 21. Cluster centroids (C1 - red, C2 - blue) for each indicator.
Table 4. Centroides de Cluster (C1, C2) para cada indicador.
Centroids of Final Clusters
Question Statement C1 C2 Dif. D%
In my organization, we are willing to embrace the level of transparency
q7 . . . 217 445 228  105%
and cost uncertainty required by open-book accounting.
Open-book accounting improves transparency and trust among
q6 stakeholders during the process. By eliminating economic tension, it 2,86 442 1,56 55%
reduces the likelihood of parties profiting at the expense of others.
q21 The principles of Lean IPD align with my organization’s culture. 3,14 4,39 1,25 40%

Risk-reward compensation incentivizes collaboration and teamwork

q8 . o . o . 352 448 096 27%
while prioritizing the project over individual interests.

q22 My general perception of Lean IPD as a development system is... 390 4,64 074 19%
Co-location, combined with intensive owner participation in the project,

q10 improves: a) communication by enabling faster information flow and 3,52 4,18 0,66 19%

accelerating decision-making, and b) the sense of belonging to the project.
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Sooner or later, Integrated Project Delivery will be applied to most

q19 ) 3,07 364 057 19%
projects.
Integrated Project Delivery is simple, and its barriers are surmountable. It

ql8 . . ; 303 355 052 17%
will be widely adopted with ease.
Shared decision-making ensures that the work executed must be

q2 consensus-based. This improves the quality of decisions, reduces blame 4,00 4,64 0,64 16%
attribution, and prioritizes the project’s interests over individual ones.
Intensive owner participation—understood as attending work meetings

q3 as an active team member—improves understanding and accelerates 4,14 4,76 0,62 15%
decision-making.
The cost associated with co-location makes it viable for projects in my

qll o 331 3,67 036 11%
organization.
Linking stakeholders’ profits to the project’s success is fair because there

q9 are not many external factors beyond their control (e.g., labor shortages, 3,24 345 0,21 6%
economic conditions, etc.).
In my organization, significant importance is placed on technical profiles,

95 Y ors ghificantimporiafice 1s placed on P 414 433 019 5%
and they are prepared to participate intensively in projects.

ql Perception of early participation. 469 485 016 3%
Training in IPD within companies and among individuals is low. For IPD

ql6 . . L 434 448 0,14 3%
to succeed, investment in training is necessary.
The responsibilities described in the LOE for various construction agents

q13 hinder innovation in contract design compared to the Common Law 3,69 3,79 0,1 3%
systems in Anglo-Saxon countries, which allow greater flexibility.

The real estate owner is the key figure who must drive Lean Construction

ql7 . . . . 421 424 0,03 1%
and Integrated Project Delivery for their own benefit.

ql2 Co-location is a desirable and essential aspect for Lean IPD. 2,83 2,82  -0,01 0%
The owner needs to attend work meetings of the integrated project team.

q4 Decision-making during key moments is not as effective as intensive 4,34 421  -0,1 -3%
participation.

420 Integre?ted Project Delive.ry will be applied to large, complex projects with 393 376 02 4%
a certain level of uncertainty.
Banks, lawyers, and insurers are significant barriers to the

ql5 implementation of Lean IPD. It will be very challenging for them to 3,76 3,42 -0,3 9%
understand and will likely impose considerable resistance.
The culture of confrontation, lack of trust, and stakeholder inertia are too

ql4 strong. A generational shift will be required for Lean IPD to reach its full 3,79 3,39  -04 -11%

potential.

Partial Least Square — Structural Ecuation Modeling

To verify this finding, a PLS-SEM model was developed. PLS-SEM models are "causal models
aimed at maximizing the explained variance of the dependent latent constructs."[56] or, in other
words, they serve to show the degree of correspondence between the observations derived from the
data and the construct, latent variables, and relationships proposed by the researcher. PLS-SEM
models are increasingly being used in various fields of knowledge, such as organizational
management, human resources, information systems management, operations management,
marketing, accounting, strategic management, and supply chain management, among other social
sciences [57]. These models are particularly useful when sample sizes are small, cases do not exhibit
a normal distribution [58] and variables are categorical or ordinal, as is the case in this study.

To achieve this, the indicators (Q1 to Q22) were grouped into various latent variables until,
through simplification and the removal of less relevant indicators, a reasonably good Model Fit was
obtained.
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Table 5. Model Fit parameters.

Saturated model Estimated model
SRMR 0,124 0,139
d_ULS 0,687 0,871
d_G 0,202 0,220
Chi-square 67,078 70,511
NFI 0,581 0,559

The most relevant indicators were grouped into two reflective latent variables: Team
Management and Economic Management. Both latent variables have an impact on a higher-order
construct, which is the General Perception of IPD.

In Figure 22, it can be observed that aspects of Economic Management, such as the use of Open-
book accounting or risk-reward compensation, have a greater impact on the general perception than
team management aspects, such as early stakeholder involvement, collective decision-making, or
intensive owner participation, among others.

q22
1.000
0.397 0.471
GENERAL PERCEPTION
0469 0611 493 0721 0768 0876 ggsap 0759
I ql {qw I ql I qZ} q3 I | q6 q7 q8
TEAM MANAGEMENT ECONOMIC MANAGEMENT

Figure 22. PLS-SEM model used to study the contribution of indicators and latent variables to the
general perception of Lean IPD.

This difference becomes even more pronounced when the same construct is applied to study the
fit of Lean IPD within their organization.

g21
1.000
COMPANY FIT
0236 9512 574 0695 0834 0867 gopg 0641
e it i e e i R
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Figure 23. PLS-SEM model used to study the contribution of indicators and latent variables to the fit
of Lean IPD within the respondents” organizations.
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The analysis reveals that the use of open-book accounting has a greater impact on the perception
of the delivery method and its fit within the organization than any other issue presented. It is
important to understand that its implementation could be a dealbreaker when it comes to adopting
collaborative contracting.

Table 6. Path coefficients per indicator. General Perception (q22) vs. Company Fit (q21).

Reference

Indicator Statement Indicator Dif. D%
q21  q22

ql Perception of early participation 0,236 0,469 0,233 99%

Shared decision-making ensures that the work executed
must be consensus-based. This improves the quality of
decisions, reduces blame attribution, and prioritizes the
project’s interests over individual ones.
Intensive  owner  participation—understood as
fattendmg wo‘rk meetings as an active team mem?beir— 0884 0768 -012 -
improves their understanding and accelerates decision- 13%
making.
Open-book accounting improves transparency and trust
among stakeholders during the process. By eliminating
economic tension, it reduces the likelihood of one party
attempting to profit at the expense of others.
In my organization, we are willing to embrace the level
q7 of transparency and cost uncertainty required by open- 0,926 0,842 -0,09 -9%
book accounting.
Risk-reward compensation incentivizes collaboration
q8 and teamwork while placing the project at the center, 0,641 0,759 0,118 18%
above individual stakeholders' interests.
Co-location, combined with intensive owner
participation in the project, improves: a) communication
ql0 by enabling faster information flow and accelerating 0,512 0,611 0,099 19%
decision-making, and b) the sense of belonging to the

q2 0,69 0,721 0,025 4%

q3

q6 0,867 0,876 0,009 1%

project.
q11 The. Cost.associated v'vith. co-location makes it viable for 0574 0493 -0,08 -o
projects in my organization. 14%
Reference Indicator
q21 The principles of Lean IPD align with my organization’s culture.
q22 My general perception of Lean IPD as a delivery method is...
Latent Variables
™ Team Management 0,397 0,388 -0,01 -2%
ECO Economic Management 0,471 0,562 0,091 19%

Bivariate Correlations

Bivariate data arise from the simultaneous observation of two variables and are used to describe
them jointly or one in relation to the other [59]. Through the study of bivariate correlations (Kendall’s
Tau-b, Tau-c, and Spearman), 166 statistically significant correlations were identified among all the
variables in the study.

In light of the previously described findings, the focus was placed on the main correlations
between the use and predisposition to use open-book accounting and the other variables in the
questionnaire. Seven highly significant correlations were found (p-value < 0.01).

e Company Size vs. Disposition to Use Open-Book Accounting
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Larger companies are less willing to adopt open-book accounting. To reach this conclusion,
ordinal and interval correlation coefficients were calculated to explore this relationship in greater
depth. Kendall’s Tau-b and Tau-c coefficients were negative and significant, ©_b =-.263, p =.003 and
t_c = -259, p = .003, respectively, indicating an inverse relationship between company size and
willingness to embrace cost transparency. Spearman's correlation also showed a negative
relationship, g =-.329, p =.009, as did Pearson's correlation coefficient, r = -.300, p = .018, reinforcing
the initial conclusion.

Table 7. Bivariate Correlation. Company Size vs. Disposition to Use Open-Book Accounting.

In my organization, we are willing to embrace the level of
transparency and cost uncertainty required by open-book

accounting.
Nor Total
St.rongly Disagree ag.ree Agree Strongly
disagree neither agree
disagree
<10 0 1 3 2 8 14
people
<20 2 4 5 2 6 19
people
<100 0 1 0 3 2 6
Company  people
Size <150 3 ’ 1 1 0 7
people
<200 0 2 0 2 2 6
people
<230 2 2 3 2 1 10
people
Total 7 12 12 12 19 62

e Open-Book Accounting vs. Risk-Reward Compensation

A Dbetter perception of open-book accounting correlates with a better perception of using risk-
reward compensation. The results indicate a positive and significant association between these two
variables. Respondents who believe that transparency reduces economic tensions between parties
also tend to view project focus and teamwork as essential.

Correlation tests showed significant relationships between the ordinal and interval variables.
Kendall’s Tau-b was .419, and Tau-c was .400, both with a T of 5.123 and significant at a level of p <
.001. Spearman’s correlation reached .499 (T = 4.455, **p <.001), while Pearson’s R was .471 (T =4.141,
**p <.001). For chi-square tests, Pearson’s chi-square was 26.308 with df =12 and p = .010, while the
likelihood ratio was 27.431 with p =.007, and the linear-by-linear association achieved p <.001.

Table 8. Bivariate Correlation: Perception of Risk-Reward Compensation vs. Perception of Open-
Book Accounting.

Perception of Risk-Reward Compensation

Nor agree
Total
Disagree = neither Agree Strongly o
. agree
disagree
1
Perception Sfrong y 1 1 1 0 3
of Open- disagree
P Disagree 0 2 5 0 7
Book Nor agree
Accounting 5 6 5 2 14

neither disagree
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Agree 1 5 5 9 20
Strongly agree 0 2 3 13 18
Total 3 16 19 24 62

e Risk-Reward Compensation vs. Disposition to Adopt Open-Book Accounting

The results suggest that participants who agree that a risk-reward compensation structure
incentivizes collaboration also tend to be disposed to adopt open-book accounting.

Correlation tests indicate significant associations between the two variables. Kendall’s Tau-b
showed a correlation of .361 (T =4.211, p <.001), while Spearman’s correlation reached .456 (T =3.971,
p <.001). Additionally, Pearson’s R was .410, with a T value of 3.486, also significant (p <.001). In the
chi-square analysis, Pearson’s chi-square was 38.145 with df = 12 and p <.001, indicating a significant
association. However, 90% of the cells had expected counts of less than 5, which suggests caution in
interpreting these tests.

Table 9. Bivariate Correlation: Disposition to Adopt Open-Book Accounting vs. Risk-Reward

Compensation.
Disposition to Adopt Open-Book Accounting
Strongly Disagree Nor Agree  Strongly
disagree agree agree Total
neither
disagree
Disagree 1 0 2 0 0 3
Nor
agree
Risk-Reward  neither 0 4 7 4 ! 16
Compensation disagree
Agree 5 6 2 3 3 19
Strongly 1 2 1 5 15 24
agree
Total 7 7 12 12 12 19

e Open-Book Accounting vs. Co-Location

Developers who agree that co-location facilitates communication and accelerates decision-
making also tend to perceive that cost transparency and the reduction of economic tensions benefit
the project.

Correlations between co-location, project participation, and the perception of transparency
showed significant associations. Kendall’s Tau-b was .365 (T = 3.306, p < .001), and Spearman’s
correlation reached .407 (T = 3.450, p = .001). Additionally, Pearson’s R resulted in .349 (T =2.884, p =
.005), indicating a moderate relationship.

Table 10. Bivariate Correlation: Perception of Open-Book Accounting vs. Perception of Co-Location.

Perception of Open-Book Accounting

Nor
Total
St-rongly Disagree agree Agree Strongly ota
disagree neither agree
disagree
Strongly 0 2 0 0 0 2
disagree
Perception Disagree 0 0 2 1 0 3
of Co- Nor
Location. aé.v,ree 0 3 6 3 ’ 14
neither

disagree
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Agreeo 0 2 6 11 6 25
Strongly 3 0 0 5 10 18
agree
Total 7 3 7 14 20 18

e Organizational Culture vs. Open-Book Accounting
Developers who believe that the principles of Lean IPD align with their organization’s culture
tend to agree that transparency and the elimination of individual interests are beneficial for projects.
Correlations between the two variables were statistically significant. Kendall’s Tau-b showed a
correlation of .351 (T = 3.293, p < .001), while Spearman’s correlation was .402 (T = 3.404, p = .001).
Pearson’s R was also significant with a value of .380 (T = 3.182, p = .002).

Table 11. Bivariate Correlation: Perception of Open-Book Accounting vs. Fit of Lean IPD in the

Organization.
Perception of Open-Book Accounting
Nor
t 1 t 1 Total
S’rong y Disagree ag.:,rree Agree Strongly ota
disagree neither agree
disagree
Disagree 1 2 3 1 1 8
Nor
FitofLean 0 ° 1 2 4 6 2 15
IPDinthe .o ¢
Organization disagree
8 Agree 0 2 5 9 4 20
Strongly 1 1 2 4 11 19
agree
Total 7 3 7 14 20 18

¢ General Perception of Lean IPD vs. Disposition to Adopt Open-Book Accounting

The results indicate that participants with a positive perception of Lean IPD are more willing to
embrace the transparency and cost uncertainty associated with the use of open-book accounting in
their organizations.

The correlations between the variables were significant. Kendall’s Tau-b was .338 (T =3.365, p <
.001), while Spearman’s correlation reached .389 (T = 3.270, p =.002). Pearson’s R was also significant,
with a value of .374 (T = 3.124, p = .003). In the chi-square tests, Pearson’s chi-square did not reach
significance (p = .070), but the linear-by-linear association was significant (p = .003), suggesting a
linear relationship between the variables.

Table 12. Bivariate Correlation: Disposition to Adopt Open-Book Accounting vs. General Perception
of Lean IPD.

Disposition to Adopt Open-Book Accounting

Nor
Total
St-rongly Disagree agree Agree Strongly ota
disagree neither agree
disagree
Bad 0 1 0 0 0 1
Gener:al Nor good » 1 3 0 5 8
Perception  nor bad
of Lean Good 4 6 7 4 4 25
IPD. Very 1 4 2 8 13 28
good
Total 7 7 12 12 12 19
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e  General Perception of Lean IPD vs. Perception of Open-Book Accounting

The results suggest that developers with a positive perception of Lean IPD are more inclined to
value transparency and the reduction of conflicts of interest through the use of open-book accounting.
Those who consider the Lean IPD system a good development model also tend to agree that cost
transparency benefits the project.

The correlations between variables were statistically significant. Kendall’s Tau-b was .392 (T =
4.241, p <.001), while Spearman’s correlation reached .449 (T = 3.895, p <.001). Pearson’s R was also
significant, with a value of .405 (T = 3.431, p = .001). However, chi-square tests did not show
significance for Pearson’s chi-square (p = .122), but the linear-by-linear association was significant (p
=.002), indicating a linear relationship between the variables.

Table 13. Bivariate Correlation: Perception of Open-Book Accounting vs. General Perception of Lean

1PD.
Perception of Open-Book Accounting
Nor
Total
St.rongly Disagree agree Aeree Strongly ota
disagree neither agree
disagree
Bad 0 0 1 0 0 1
Nor
Gener.al g(.)od 1 1 3 5 1 3
Perception neither
of Lean bad
IPD Good 2 4 7 9 3 25
Very 0 2 3 9 14 28
good
Total 7 3 7 14 20 18

4. Discussion

The research yields several relevant results. First, design and construction are not critical issues
for developers. Second, within the realm of design and construction, Lean Construction and IPD
generate interest but do not reach the level of other megatrends such as sustainability, digitalization,
or industrialized construction.

Regarding experience and training in Lean IPD, there is a low level of training in these areas but
a high interest in expanding it. As for experience, it stands out that developers have more experience
with collaborative contracts than with Lean techniques such as LPS, TVD, or VSM.

With respect to principles, those related to governance and team management, such as early
stakeholder involvement, shared decision-making responsibility, intensive owner participation, or
co-location, enjoy broad acceptance. In contrast, those related to economic management show greater
disagreement. This is evidenced by the hierarchical cluster analysis, which divides the group into
two: those who, in addition to agreeing with governance principles, also agree with economic
management principles, and those who do not share the latter. This difference becomes even more
pronounced when the question is asked in general versus when it is directed at the fit of Lean IPD
within their specific organizations. In other words, the perception of Lean IPD is more favorable in
general than when considered within their particular organizations, as demonstrated by the PLS-
SEM models.

The study delves deeper into economic management through multivariable analysis, revealing
correlations such as the link between the perception of Lean IPD and the perception of open-book
accounting, the strong relationship between the perception of risk-reward compensation and open-
book accounting, and the influence of company size on their disposition to adopt open-book
accounting, among others.
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