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ABSTRACT

Pursuing more efficient and collaborative methods in the construction industry has increased
interest in collaborative contracts and Lean Construction. Despite their potential benefits, there
is a lack of clarity in understanding and applying collaborative contracts in Chile. This study
aims to assess the level of knowledge and perceptions about collaborative contracts among
construction professionals in Chile and to explore how lean tools and principles support the
implementation of these contracts. It employs a two-fold research methodology: a survey to
gather empirical data, followed by a comprehensive literature. The survey focused on collecting
data on the experience and perceptions of collaborative contracts, while the literature review
sought to identify the intersection of these contracts with Lean Construction. The findings
revealed a limited and varied understanding of collaborative contracts. Perceived benefits, such
as improved efficiency and collaboration, aligned with the principles of Lean Construction.
However, challenges were also identified, including the need for greater initial investment,
cultural barriers, and complexity in managing multiple projects. The study emphasizes the need
for a well-defined concept of collaborative contracts in Chile and posits Lean Construction as
a vital tool to address challenges and bolster their implementation.
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INTRODUCTION

Evidence from collaborative contracts demonstrates the superior performance of collaborative
projects over traditional approaches (Bilbo et al., 2015; Ibrahim et al., 2020; Mesa et al., 2016).
In this context, collaborative contracts emerge as a promising solution, aiming to improve the
management and execution of projects through mutual trust, open communication, and better
alignment of objectives among stakeholders. Parallel to this evolution, Lean Construction's
principles may intersect with these collaborative contracts, suggesting a possibility for more
efficient and less wasteful project management approaches. This study aims to assess the level
of knowledge and perceptions about collaborative contracts among construction professionals
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in Chile and to explore how lean tools and principles support the implementation of these
contracts.

To explore and better understand these trends, a research study was conducted in
collaboration with the Construction Technology Transfer Center (Centro de Desarrollo
Tecnoldgico, CDT) of the Chilean Chamber of Construction (Camara Chilena de la
Construccion, CChC) and the Productivity Commission of the CChC.

CONCEPTUALIZATION OF COLLABORATIVE CONTRACTS

Collaborative contracts take various forms in the construction industry, such as strategic
alliances, partnerships, relational contracting, and integrated teamwork (Suprapto et al., 2015).
These forms, though varied, consistently promote mutual trust, joint problem-solving, and open
communication. Specifically, relational contracting is based on recognizing mutual benefits and
"win-win™ scenarios through more cooperative relationships between the contracting parties
(Ling et al., 2014; Palaneeswaran et al., 2003). Such contracts represent a unified yet flexible
approach to project management, adapting to the unique demands of different projects and
institutional logic and facilitating coordination among multiple parties and shared risk and
reward structures (Matinheikki et al., 2019). These structures are tied to the value generated by
the final product, creating a system of collaboration and shared responsibility (Cleves & Michel,
2009).

Specific types of collaborative contracts, including Early Contractor Involvement (ECI),
Progressive Design Build (PDB), alliances, and Integrated Project Delivery (IPD), emphasize
early and ongoing collaboration among all project participants, ensuring collaboration
principles permeate every project stage (Woodhead et al., 2023).

Chan et al. (2011) highlight that, despite terminological differences, these contracts share
essential elements that enhance project efficiency and performance, such as "Objective
Alignment” to optimize project outcomes. Such collaborative approaches surpass traditional
fixed lump-sum contracts in promoting "Trust and Transparency" (Larsson & Lasson, 2020;
Yang et al., 2019). Additionally, they significantly contribute to risk management through "Risk
Reduction™ and "Conflict Minimization" (Macneil, 1985; Manu et al., 2015; Yang et al., 2019).

Bresnen (2007) observes that terms like 'partnership’ and ‘alliance’ often overlap, but each
captures the essence of long-term cooperative relationships. Recognizing these nuances is
essential in grasping the multifaceted nature of collaborative contracts and their evolving role
in the construction industry's landscape.

LEAN CONSTRUCTION AND COLLABORATIVE CONTRACTS

Lean Construction promotes efficiency and waste reduction through collaboration, aligning
with the Collaborative Contracts ethos that encourages teamwork from the project’s inception
(Koskela, 1992; Sarhan & Fox, 2013). While these contracts, including models like PPC2000
and NEC3, aim for mutual trust and shared goals, challenges such as the need for attitude shifts,
complexity in intellectual property management, and the risk of non-binding agreements can
pose significant obstacles (Woodhead et al., 2023).

Lean Construction and collaborative contracts, which seek to improve client value through
integrated practices, require careful navigation when implementing collaborative agreements
due to potential drawbacks such as legal uncertainties and substantial upfront investment
without guaranteed returns (McAuley & Lefebvre, 2019). While fostering joint problem-
solving and risk-sharing, these investments necessitate meticulous planning to mitigate
financial and operational risks (Mossman, 2009; Woodhead et al., 2023).

Furthermore, collaborative contracts that encourage concurrent engineering facilitate the
Lean Construction principle of integrating design and construction phases. Yet, this approach
demands managing complex acquisition rules and potential collaboration exhaustion,
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highlighting the critical need to effectively address multiple-party coordination challenges
(Johansen & Walter, 2007; Woodhead et al., 2023).

In essence, while lean-oriented contracts promote cost savings and improved project
outcomes by preventing inefficiencies (Sarhan & Fox, 2013), transitioning to collaborative
contracts requires addressing inherent challenges, including attitude changes and the significant
initial investments involved.

RESEARCH METHOD

This study utilizes a mixed-methodology approach, combining insights from a practical survey
with an exploratory literature review. The authors applied the practical survey to evaluate the
level of knowledge and perceptions regarding collaborative contracts within the Chilean
construction industry. The survey was designed through a collaborative effort involving
representatives from the Autonomous University of Chile, the Productivity Commission of the
Chilean Chamber of Construction, and the Technological Development Corporation (CDT).
The dissemination strategy involved a mass distribution to the CDT's comprehensive
professional database, courtesy of the Chilean Chamber of Construction. This professional
database included 1,400 individuals, yielding a response rate of approximately 6.14%, with 86
professionals providing their insights. This method achieved a substantial and varied industry
representation, providing a robust analysis database.

The demographic and professional profiles of the survey respondents represented a
comprehensive spectrum within the construction industry, encompassing a range of roles from
architects and engineers to contractors and project managers. Among these, a notable 87% of
participants hailed from the Metropolitan Region, with 45.5% serving in companies with a
national reach and 40.9% working within firms with multi-regional coverage. The respondents
also brought a significant breadth of experience; 56.5% had over 20 years in the construction
sector, thereby enriching the study with seasoned insights.

Survey questions focused on participants' experiences, comprehension of collaborative
contracts, and their perspectives on the associated benefits and challenges. The survey themes
encompassed the utilization of collaborative contracts, the types of contracts employed, reasons
for their selection, and the perceived pros and cons. Figure 1 shows the areas evaluated in the
survey. The aspects investigated included the level of collaboration, collaboration barriers,
quality improvements in projects, efficiency enhancements, and risk management tactics.
Insights into the challenges encountered and lessons learned were also collected, alongside
assessing the respondents' familiarity with collaborative contracts. The characterization of
participants included detailed demographic and professional data, such as roles, experience, and
company sectors.

An extensive literature review was subsequently undertaken to deepen the understanding of
collaborative contracts and Lean Construction. The review utilized Google Scholar as a primary
database, with searches centered on keywords such as 'Lean Construction," 'Project Delivery
Method,' ‘Collaboration and Partnering,' and 'Collaborative Contract.' This examination aids in
discerning the synergy between collaborative contracts and Lean Construction principles,
significantly contributing to the study's main objectives, particularly regarding the benefits and
challenges delineated in the survey.
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Respondent Group  Evaluated Areas Questions
Collaborative » What type of collaborative contract have you utilized in your projects?
Contracts * Why did you choose this type of contract?
Advantages and * Have you been able to detect any advantages or disadvantages in your experience with Collaborative Contracts?

» What are the significant differences and benefits you have experienced by using a collaborative contract compared to
a traditional contract?

* Have you managed to evaluate collaboration in relation to the use of collaborative contracts in your projects?

* The level of communication and cooperation among the different project team members.

* The effective collaboration among the different project team members.

* The degree of trust and teamwork among the different project team members.

* Have obstacles been encountered in the collaboration? Please evaluate from the project stage versus barriers

* Has there been an improvement in collaboration thanks to the collaborative contract?

Disadvantages

Collaboration

Yes - Have used
collaborative contracts
* How do you perceive the quality of the projects in which collaborative contracts have been used has been measured?
Quality * Besides your perception, have key performance indicators (KPIs) been used to measure and evaluate the quality of
projects with collaborative contracts?

* Has there been an improvement in project efficiency thanks to the collaborative contract?

Efficienc . . . .
y » How has the efficiency of the projects with collaborative contracts been measured?
* Have the project risks with collaborative contracts been managed?
. * How have the project risks with collaborative contracts been managed compared to a traditional contract?
Risks . . . . .
* Have there been any challenges or lessons learned in the implementation of a collaborative contract? What could be
improved in future projects?
No - Have not used Level of * Are you familiar with collaborative contracts?
collaborative contracts Knowledge » What do you believe would be the main challenges and lessons in implementing a collaborative contract?

Figure 1: Questions and evaluated areas in survey.

RESULTS

This section presents a comprehensive overview of the survey findings, delineating the
discerned knowledge levels among participants concerning collaborative contracts. The section
first explores the insights from industry professionals utilizing collaborative contracts,
highlighting the advantages and disadvantages. Perspectives from those not engaged with
collaborative contracts reveal their expectations and potential reservations. Finally, the section
presents a comparative analysis, synthesizing these perspectives with the challenges and
benefits identified, setting the stage for the subsequent section. Here, the authors examine how
Lean principles and tools may address collaborative contracts' inherent attributes and synergies,
considering aspects such as Trust and Transparency, Risk Management, Efficiency, Quality
Improvement, Collaboration, Cultural Shifts, Work Structure, and the investment of initial
resources. This intersection of survey results with an exploratory literature review encapsulates
the current understanding and potential of collaborative contracts within the industry.

PARTICIPANT KNOWLEDGE LEVEL

The survey’s initial question inquired whether participants had implemented collaborative
contracts in their projects. The findings indicate a low usage rate, with only 14% of respondents
confirming their participation in such contracts. On the other hand, 86% of respondents reported
that they had not used collaborative contracts. However, when these professionals were further
questioned about their familiarity with collaborative contracts, 28% acknowledged having
knowledge of them despite not utilizing them. This discrepancy highlights a substantial
opportunity for growth and educational development in the sector.

In efforts to deepen the understanding of collaborative contracts within Chile’s Architecture,
Engineering, and Construction (AEC) industry, it became apparent that there is a divergence in
professional interpretations. For instance, one respondent mistakenly identified the Building
Information Modeling (BIM) methodology as a collaborative contract. This example highlights
the need for a clearer and more precise definition of collaborative contracts to ensure
consistency across the industry.

Various contract types have been documented within the subset of construction
professionals who have used collaborative contracts. However, no contracts that fully respond
to the collaborative contract criteria have been identified. Despite implementing various
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contractual practices in the industry, there remains a gap in identifying contracts that fully meet
the criteria for collaborative agreements. These criteria include effective team integration,
shared risk management, and open communication. This underscores the need for a precise
definition of collaborative contracts and an in-depth examination of their characteristics to
foster true collaboration, going beyond the simple combination of services or methodologies.

PERSPECTIVES OF PROFESSIONALS WITH EXPERIENCE IN COLLABORATIVE
CONTRACTS

Professionals who declared having used collaborative contracts select these contracts
principally based on economic efficiency, risk and responsibility management, expertise and
quality assurance, and operational excellence and client requirements.

Participants also emphasized 'Quality, Timeliness, and Conflict Reduction,' aiming to
improve execution times and quality while mitigating conflicts and ancillary costs. 'Fair and
Joint Costing' was noted as a benefit, allowing the parties to achieve a target price in a jointly
developed project. The need for 'Process and Cost Optimization' was also a driving force, with
the recognition that these contracts could optimize processes and costs, sometimes being the
preferred contracting method for certain entities.

Finally, 'Client Requirements' also played a role in the contract type selection, highlighting
the client's influence in the contractual decision-making process. This range of reasons reflects
a nuanced understanding and appreciation of the strategic benefits of collaborative contracts
among those who have implemented them in the Chilean construction industry.

Figure 2 shows a clear consensus in identifying both advantages and disadvantages when
contrasted with traditional contracts. According to the survey results, a majority have identified
benefits, with improved collaboration and communication among the involved parties being the
most frequently noted advantage. This is closely followed by better risk management and
prompt problem resolution, increased efficiency in project execution, greater transparency in
decision-making, and enhanced satisfaction and trust among stakeholders.

Advantages Disadvantages
Enhanced collaboration and communication among 23.26% Requires a greater initial investment of time and
the involved parties ' resources to establish collaboration foundations.
Improved risk management and early problem 2093% Can be more difficult to implement in projects with
resolution ' multiple involved parties.
May require a cultural and mindset change in the
involved parties.
Greater transparency in decision making 16,28% Increased bureaucracy in decision making. 4,76%
Increased satisfaction and trust among the involved Essential fiduciary compliance of the parties, which

33,33%
23,81%

Increased efficiency in project delivery 13,95% 23,81%

16,28% 4,76%

parties is very difficult to achieve.

Enhanced control of the project 2,33% Assigns all risks to the developer. 4,76%

Incressed technical capacity 2.33% Possible_increase in contract management 476%
complexity.

Reduced environmental impact 2,33%

Meeting cost objectives 2,33%

Figure 2: Reasons cited by practitioners: Advantages and Disadvantages

Conversely, the disadvantages reflect concerns about the need for a greater initial investment
of time and resources to establish the collaboration framework, a challenge echoed by the
majority of respondents. Cultural and mindset changes of the involved parties were also cited
as significant impediments, along with potential increases in bureaucracy and contract
management complexity. One response highlighted the specific risk of developers assuming
the burden of unforeseen conditions, such as archaeological findings, without recognizing the
associated repercussions.

Therefore, the "Advantages and Disadvantages" section highlights a pragmatic recognition
among industry professionals. While collaborative contracts foster a more synergistic and
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integrated approach to project execution, they also demand a considerable initial commitment
and can introduce new complexities into the contractual landscape.

FAMILIARITY WITHOUT ADOPTION: INDUSTRY PERSPECTIVES ON
COLLABORATIVE CONTRACTS

Respondents familiar with collaborative contracts but without actual use articulate several
advantages such as increased trust and transparency, risk reduction, conflict minimization,
improvements in efficiency and economy, early integration, alignment of objectives, and
quality enhancements. These perceived benefits align with the fundamental principles of
collaborative contracting, indicating an appreciation for the theoretical value these contracts
can offer.

Conversely, the disadvantages cited by these respondents highlight cultural barriers, the
need to foster teamwork through transparency and trust, concerns about the efficient structuring
of work phases, knowledge and education gaps regarding the benefits of the contracts, and
apprehensions about profitability. These perceptions reveal the perceived obstacles that could
impede the adoption of collaborative contracts.

Figure 3 highlights a paradox wherein the recognized potential value of collaborative
contracts contrasts with a reluctance stemming from cultural and practical concerns.

| Advantages | Disadvantages

Trust and
Transparency

Cultural Barriers

Risk Reduction

Promotion of
Trust and
Transparency

Efficiency and
Economy

Teamwork

Early Integration ‘Work Structure

Team Alignment
and Work Structure

Objectives Alignment

Knowledge and
Education

Conflict
Minimization

Cost-effectiveness

Quality Improvement

Figure 3: Intersection of Perceived Advantages and Disadvantages of those familiar but have
not utilized these Collaborative Contracts.

ANALYSIS OF LEAN TOOLS AND PRINCIPLES IN ADDRESSING THE BENEFITS
AND CHALLENGES OF COLLABORATIVE CONTRACTS

This section provides a focused analysis of select potential benefits and challenges of
implementing collaborative contracts in the construction industry, as illuminated by Lean tools
and principles. The scope is deliberately narrowed to those areas that have shown pronounced
synergies with Lean methodologies and collaborative contract frameworks, thus highlighting
the instrumental role of Lean Construction in enhancing the efficacy of collaborative
agreements.

Experienced users, as well as those who are familiar with but have not utilized these
contracts, recognize common benefits, including "Trust and Transparency," "Risk Reduction,"
"Efficiency and Economy,” and "Improvement in Quality." Challenges such as "Cultural
Barriers," "Change in Mindset," and "Work Structure™ are also acknowledged by both groups,
highlighting shared industry concerns.
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However, differences arise between users' perspectives and those who are familiar with but
have not utilized these. Users emphasize "Increased Collaboration and Communication” as a
significant advantage. At the same time, they face the challenge of a "Higher Initial Investment
of Time and Resources" and the complexity of "Projects with Multiple Parties." Those who are
familiar with but have not utilized these may lack the direct experience to appreciate these
nuances fully. Figure 4 presents an overview of the potential benefits and challenges.

Type Detail Lean Tool/Principle/Technique Brief Description
Advantages Trust and Transparency Last Planner System® (LPS®) Promotes transparency and trust through active planning and
execution.
Advantages Risk Reduction and Management Kaizen Continuous improvement to identify and eliminate risks and
waste.
Advantages Efficiency and Economy Lean Production Practices Reduces overburden and non-value-adding work to enhance
efficiency.
Advantages Quality Improvement 5S Focuses on quality from design to execution, creating an
efficient work environment.
Advantages Greater Collaboration and Value Stream Mapping, LPS®, Building Enhances understanding of work flows and improves
Communication Information Modeling (BIM) coordination.
Disavantages Cultural Barriers and Mindset Change Lean Training and Workshops, Respect  Shifts towards a more collaborative and team-centered
for People approach.
Disavantages Work Structure Integrated Project Delivery (IPD), Value Promotes integrated and efficient work from the project's
Stream Mapping (VSM) inception.
Disavantages Initial Time and Resource Investment  Training, Process Restructuring Views initial investment as short-term cost for long-term
benefits.
Disavantages Difficulties in Multi-party Projects IPD, LPS®, BIM Manages complexity in projects involving multiple teams and
disciplines.

Figure 4: Intersection with Lean Construction

Trust and Transparency. Trust and transparency are pivotal in collaborative contracts, a
sentiment echoed by industry professionals in our survey and supported by Lean Tools.
Integrating Lean tools like the Last Planner System (LPS) into project management practices
enhances these elements by facilitating clearer communication and task visibility, as Ribeiro &
Costa (2018) demonstrated. Their work underscores the significance of visual aids in presenting
information straightforwardly, fostering improved stakeholder communication and
collaborative planning. Chiu & Cousins (2020) further confirm that LPS's implementation can
lead to better alignment within design teams and schedule adherence. Luhr et al. (2023)
contribute a nuanced view, proposing that while transparency promotes a more accurate
evaluation of partners' reliability, it does not automatically translate into trust—a reminder that
transparency acts as a foundation for, but is not synonymous with, trust.

Risk Reduction and Risk Management. Survey respondents highlighted risk reduction
and management as key benefits of collaborative contracts, which Lingard & Lin (2004) and
Muchinsky (2006) substantiated through the lens of Lean Construction. With its focus on
continuous improvement, the Kaizen principle has been pivotal in mitigating risks by fostering
a constant process evaluation and enhancement cycle. Muchinsky (2006) notes the positive
ripple effects of Kaizen on job satisfaction, leading to a more organized work setting and
preemptive risk handling. Lingard & Lin (2004) concur, emphasizing how process
standardization and a quality-centric approach from inception to completion enhance job
satisfaction and bolster workers’ dedication to their tasks. This collective emphasis on
systematic improvement via Kaizen underpins a safer, more predictable project landscape.

Efficiency and Economy. The integration of Lean Construction principles, as identified by
Cheng (2015), directly aligns with the efficiency and economic benefits highlighted in the
survey regarding collaborative contracts. Lean practices, notably the elimination of non-value-
adding activities, play a crucial role in enhancing project outcomes. Cheng emphasizes the
importance of a continuous value flow, distinguishing between controllable aspects, like
material and equipment management, and uncontrollable ones, such as supply chain and design
information dynamics. This foundation of Lean Construction ensures a smoother, more efficient
workflow, significantly reducing project costs and timelines, thereby boosting overall
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profitability and demonstrating the practical benefits of Lean methodologies in realizing the
potential of collaborative contracts.

Improvement in Quality. The emphasis on quality improvement, as a recognized benefit
of collaborative contracts from survey feedback, is mirrored in Lean Construction principles,
notably through adopting the 5S methodology and visual management tools outlined by Bajjou
et al. (2017). The 5S framework—Sort, Simplify, Sweep, Standardize, and Self-discipline—
establishes an orderly and efficient environment, laying the groundwork for high-quality
outcomes in every project phase. Additionally, visual management enhances transparency and
safety, facilitating improved communication among project participants. This integrated
approach ensures continuous quality improvement from design to execution, demonstrating the
synergy between Lean Construction practices and the quality enhancement goals of
collaborative contracts.

Greater Collaboration and Communication. Survey findings identify both the
enhancement of collaboration and communication as pivotal benefits and challenges within the
context of collaborative contracts. Lean Construction, with its focus on fostering a collaborative
culture, leverages tools like Value Stream Mapping (VSM) and the Last Planner System (LPS),
as detailed by Setiawan et al. (2021) and Mossman (2005), respectively. VSM helps team
members visualize the project's workflow, encouraging a unified approach by elucidating each
participant's role in enhancing efficiency and customer satisfaction. Similarly, LPS fosters
alignment on project goals through regular, collaborative planning sessions, minimizing
misunderstandings and ensuring coherent team efforts. Additionally, the integration of Building
Information Modeling (BIM), as noted by Liu et al. (2017), offers a shared digital platform that
further streamlines team coordination. Together, these methodologies underscore the crucial
role of advanced planning and technology in bridging communication gaps and cultivating a
cooperative project environment, reflecting the dual nature of collaboration and communication
as both a benefit and a challenge in implementing collaborative contracts.

Cultural Barriers and Mindset Change. As reflected in survey responses, addressing
cultural barriers and the necessity for a mindset shift has emerged as a notable challenge in the
adoption of collaborative contracts. As Moradi and Sormunen (2023) articulate, Lean
Construction requires more than adopting tools; it calls for a profound organizational culture
shift toward collaboration and team orientation. Key to navigating these barriers is engaging all
organizational tiers in Lean-oriented educational activities, which underscore the philosophy's
collaborative and continuous improvement ethos. Such initiatives, coupled with senior
management's commitment and the promotion of respect and teamwork, are essential in
cultivating an environment conducive to embracing Lean methodologies. This strategy
underscores the importance of a supportive and inclusive culture in facilitating the transition
towards more efficient, collaborative construction practices.

Work Structure. The reconfiguration of work structures emerges as a key challenge
respondents highlight regarding implementing collaborative contracts. Adopting Integrated
Project Delivery (IPD) and tools like Value Stream Mapping (VSM), Lean Construction
addresses this challenge by promoting a seamless, integrated approach to project delivery. IPD,
as noted by Mesa et al. (2016) and Viana et al. (2020), fosters a collaborative environment from
a project's inception, ensuring alignment of interests and facilitating efficient communication
and teamwork. This approach enhances performance and distributes gains and risks more
equitably among all stakeholders. Additionally, VSM's role in elucidating the construction
process, as demonstrated by Paciarotti et al. (2011) and Serrano et al. (2008), helps pinpoint
inefficiencies, thereby streamlining operations and elevating strategic capacity. This dual
emphasis on IPD and VSM underlines the importance of structured, collaborative work
environments in overcoming the inherent challenges posed by new contract models.
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Initial Investment of Time and Resources. The necessity for an initial investment of time
and resources has been identified as a challenge in adopting collaborative contracts. This
upfront commitment includes extensive staff training, process reorganization, and integration
of novel tools and technologies. Despite the initial costs, it is vital to recognize these
expenditures as investments towards long-term gains. Nahmens and Ikuma (2012) support this
view by showing that Lean Construction can significantly decrease material waste and
production hours while enhancing safety, thereby promoting sustainability. This perspective
underscores the importance of effectively communicating the value of this initial investment in
Lean practices, highlighting its potential to boost project efficiency, quality, and overall
financial performance.

Challenges in Projects with Multiple Parties. The challenge of managing construction
projects with multiple parties was underscored in survey responses, highlighting the complexity
of coordinating diverse teams and disciplines. Lean Construction principles, including adopting
Integrated Project Delivery (IPD), are instrumental in addressing these challenges. IPD fosters
a unified approach by aligning the interests of all stakeholders and promoting collaborative
decision-making, essential in complex, multi-stakeholder projects. Ebrahimi & Dowlatabadi
(2018) and Hamerski et al. (2019) emphasize the hurdles encountered in maintaining
collaboration and operational efficiency, selecting competent teams, and implementing IPD
effectively. Furthermore, tools like the Last Planner System (LPS) and Building Information
Modeling (BIM) play pivotal roles in improving project management by enhancing planning
and ensuring coherent communication across teams. This approach underlines the necessity of
a cohesive strategy to efficiently manage the intricacies of projects involving numerous parties.

This literature review elucidates the congruence between Lean Construction principles,
tools, or techniques and collaborative contracts, illustrating how Lean Construction tools can
underscore the benefits highlighted in the survey on collaborative contracts. The parallelism
between trust and transparency in collaborative contracts and the Last Planner System®
(LPS®), or how the Value Stream Mapping (VSM) technique aligns with promoting integrated
and efficient work, resonates with the challenges identified in collaborative contracts.
Nonetheless, ascertaining the level of Lean Construction knowledge among professionals is
paramount to ensure that the identified synergies can be harnessed in practice, thus amplifying
advantages and overcoming any disadvantages or challenges.

CONCLUSIONS

The survey underscores a significant shortfall in the uptake of collaborative contracts within
Chile's construction industry, with a mere 14% of professionals reporting their deployment.
Additionally, only 27% familiarity with these contracts is noted among those not currently
employing them. These results suggest fertile ground for incentivizing the use of collaborative
contracts, initially through educational endeavors followed by demonstrating their merits in
construction projects.

In summarizing the findings from the survey, it is imperative to elucidate the definition of
collaborative contracts within the Chilean construction industry to foster their application. The
survey indicates a substantial potential for enhancing the adoption rates of collaborative
contracts among projects and professionals. However, it also signals the need to explore the
underlying reasons for their underutilization.

Building upon the survey's insights, the perceived advantages of collaborative contracts
come to the forefront, emphasizing their transformative potential in the construction sector. The
professionals”perceptions indicate that these advantages include the establishment of trust and
transparency between stakeholders, a cornerstone for any successful collaborative venture.
Moreover, they facilitate a reduction and better management of risks, ensuring a more
predictable and stable project environment. The survey also identifies efficiency and economy
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as key benefits, with collaborative contracts perceived to streamlining processes and cutting
unnecessary costs, leading to an overall improvement in quality. Notably, these contracts are
seen to enhance greater collaboration and communication, which are pivotal in achieving
project objectives with aligned stakeholder interests.

Conversely, the survey sheds light on several disadvantages that impede the widespread
adoption of collaborative contracts. Cultural barriers and the need for a mindset change present
substantial challenges, as they require a shift from traditional practices to a more cooperative
approach. Work structure emerges as another obstacle, with existing frameworks often ill-suited
to collaborative contracts' flexible and integrative nature. The initial investment of time and
resources is a deterrent, with a clear need to demonstrate the long-term value to overcome short-
term reservations. Finally, the complexity of managing multi-party projects under collaborative
contracts is highlighted as a significant hurdle, necessitating adept coordination and robust
conflict-resolution mechanisms. These challenges demand a strategic focus to harness the full
potential of collaborative contracts within the industry.

Reviewing the literature reveals a symbiotic relationship between Lean Construction
methodologies and collaborative contracts, which proposes a dynamic framework to propel the
construction industry forward. Lean Construction, with its core principles and techniques such
as the Last Planner System® (LPS®), Kaizen, and Value Stream Mapping (VSM), provides a
structured approach that bolsters transparency and trust, key tenets in collaborative contracts.
The continuous improvement and risk management inherent in Kaizen and the efficiency ethos
of Lean Production Practices directly buttress the fundamental attributes of collaborative
contracts focused on efficiency and economic prudence.

Furthermore, Lean Construction's commitment to quality enhancement through the 5S
methodology is in harmony with the collaborative contracts' pursuit of elevated standards and
greater cooperation. The employment of Value Stream Mapping, LPS®, and Building
Information Modeling (BIM) within Lean Construction facilitates an advanced understanding
of workflow and communication, capabilities essential to overcoming the cultural barriers and
mindset changes frequently perceived as drawbacks in the realm of collaborative contracts.

Lean Construction is committed to enhancing work structures through targeted training and
workshops. By promoting respect for each individual and fostering a collaborative, team-centric
approach, this methodology effectively addresses the challenges faced in work environments.
The initial time and resource investments, often seen as constraints in collaborative contracts,
are recontextualized within the Lean paradigm as strategic investments yielding long-term
returns, thereby offering a counterbalance to the initial expenditures. Ultimately, the arsenal of
Lean Construction tools adeptly manages the complexities inherent in multi-party projects, thus
confronting a pivotal challenge of collaborative contracts. The Lean Construction toolbox
complements and intensifies the advantages of collaborative contracts, simultaneously offering
strategies to surmount their intrinsic disadvantages.

ACKNOWLEDGMENTS

We extend our heartfelt thanks to the individuals and organizations whose contributions were
vital in developing this article. Special appreciation goes to the Corporacion de Desarrollo
Tecnoldgico (CDT) of the Camara Chilena de la Construccion (CChC) for their invaluable
support and insights, as well as the Comision de Productividad of the CChC.

We also appreciate the academic support and collaboration of the Universidad Auténoma
de Chile. We are particularly grateful to Mariela Mufioz, Leader of Human Capital and
Academic at the CDT, and Jose Luis Jimenez, Leader of Productivity at the CDT, , as well as
dedicated student Franco Lopez Nufiez.

The authors acknowledge the financial support from ANID via the FONDECYT Regular
project No. 1210769, thank the Production Management Centre GEPUC at Pontificia

Proceedings IGLC32, 1-5 July 2024, Auckland, New Zealand 104



Italo Sepllveda , Luis F. Alarcon and Harrison A. Mesa

Universidad Catodlica de Chile for facilitating this study, and appreciate the support from ANID
BASAL FB210015 CENAMAD.

REFERENCES

Bajjou, M. S,, Chafi, A., Ennadi, A., & El Hammoumi, M. (2017). The Practical Relationships
between Lean Construction Tools and Sustainable Development: A literature review.
Journal of  Engineering Science &  Technology  Review, 10(4).
https://doi.org/10.25103/jestr.104.20

Bilbo, D., Bigelow, B., Escamilla, E., & Lockwood, C. (2015). Comparison of construction
manager at risk and integrated project delivery performance on healthcare projects: A
comparative case study. International Journal of Construction Education and Research,
11(1), 40-53. https://doi.org/10.1080/15578771.2013.872734

Bresnen, M. (2007). Deconstructing partnering in project-based organisation: Seven pillars,
seven paradoxes and seven deadly sins. European Academy of Management (EURAM
2006) Conference. Int. J. Proj. Manag., 25, 365-374.
https://doi.org/10.1016/j.ijproman.2007.01.007

Chan, D. W. M, Chan, A. P. C., Lam, P. T. I., & Wong, J. M. W. (2011). An empirical survey
of the motives and benefits of adopting guaranteed maximum price and target cost
contracts  in  construction. Int. J.  Proj. Manag., 29, 577-590.
https://doi.org/10.1016/j.ijproman.2010.04.002

Cheng, F. (2015). Workflow analysis for the lean construction process of a construction
earthmoving project. ICCREM 2015, 58-66. https://doi.org/10.1061/9780784479377.008

Chiu, S., & Cousins, B. (2020). Last planner system® in design. Lean Construction Journal,
78-99. http://ezproxy.puc.cl/scholarly-journals/last-planner-system®-
design/docview/2617212660/se-2

Cleves, J. A., & Michel, J. F. (2009). Lean Project Delivery: A Winning Strategy for
Construction and Real Estate Development.

Ebrahimi, G., & Dowlatabadi, H. (2018). Perceived Challenges in Implementing Integrated
Project Delivery (IPD): Insights from Stakeholders in the U.S. and Canada for a Path
Forward. International Journal of Construction Education and Research, 15, 291-314.
https://doi.org/10.1080/15578771.2018.1525446

Hamerski, D., Formoso, C., Isatto, E., & Cevallos, C. (2019). Combining Lean and Agile
Project Management in a Multi-Project Environment: Case Study in a Retail Company.
Proc. 27th Annual Conference of the International Group for Lean Construction (IGLC).
https://doi.org/10.24928/2019/0217

Ibrahim, M. W., Hanna, A., & Kievet, D. (2020). Quantitative Comparison of Project
Performance between Project Delivery Systems. Journal of Management in Engineering,
36(6). https://doi.org/10.1061/(asce)me.1943-5479.0000837

Johansen, E., & Walter, L. (2007). Lean construction: Prospects for the German construction
industry. Lean Construction Journal, 3(1), 19-32. https://doi.org/10.60164/87b3c5e5g

Koskela, L. (1992). Application of the new production philosophy to construction. 72(January
1992).

Larsson, J., & Lasson, L. (2020). Integration, Application and Importance of Collaboration in
Sustainable Project Management. Sustainability, 12, 585.
https://doi.org/10.3390/su12020585

Ling, F. Y. Y., 0ng,S. Y., Ke, Y., Wang, S., & Zou, P. (2014). Drivers and barriers to adopting
relational contracting practices in public projects: Comparative study of Beijing and
Sydney. International Journal of Project Management, 32(2), 275-285.
https://doi.org/https://doi.org/10.1016/j.ijproman.2013.04.008

Contract and Cost Management 105



Perceptions of Collaborative Contracts from the Perspective of Lean Construction in Chile.

Lingard, H., & Lin, J. (2004). Career, family, and work environment determinants of
organizational commitment among women in the Australian construction industry.
Construction Management and Economics, 22, 409-420.
https://doi.org/10.1080/0144619032000122186

Liu, Y., Nederveen, G., & Hertogh, M. (2017). Understanding effects of BIM on collaborative
design and construction: An empirical study in China. International Journal of Project
Management, 35, 686—698. https://doi.org/10.1016/J.1JPROMAN.2016.06.007

Lihr, G. J., Bosch-Rekveldt, M., & Radujkovi¢, M. (2023). The Last-Planner-System’s impact
on project culture. Journal of Engineering, Design and Technology, 21(5), 1303-1322.
https://doi.org/10.1108/JEDT-05-2021-0285

Macneil, 1. R. (1985). Reflections on Relational Contract. J. Inst. Theor. Econ., 141, 541-546.
https://doi.org/10.1080/01446193.2011.648947

Manu, E., Ankrah, N., Chinyio, E., & Proverbs, D. (2015). Trust influencing factors in main
contractor and subcontractor relationships during projects. Int. J. Proj. Manag., 33, 1495—
1508. https://doi.org/10.1016/j.ijproman.2015.06.006

Matinheikki, J., Aaltonen, K., & Walker, D. (2019). Politics, public servants, and profits:
Institutional complexity and temporary hybridization in a public infrastructure alliance
project. Int. J. Proj. Manag., 37, 298-317. https://doi.org/10.1016/j.ijproman.2018.07.004

McAuley, B., & Lefebvre, F. (2019). An Investigation Into Current Procurement Strategies
That Promote Collaboration Through Early Contractor Involvement With Regards to
Their Suitability for Irish Public Work Projects. https://doi.org/10.21427/RCK5-E450

Mesa, H., Molenaar, K., & Alarc’on, L. (2016). Exploring performance of the integrated project
delivery process on complex building projects. International Journal of Project
Management, 34, 1089-1101. https://doi.org/10.1016/J.1IJPROMAN.2016.05.007

Moradi, S., & Sormunen, P. (2023). Implementing Lean Construction: A Literature Study of
Barriers, Enablers, and Implications. Buildings, 13(2).
https://doi.org/10.3390/buildings13020556

Mossman, A. (2005). Last Planner overview: collaborative program coordination.

Mossman, A. (2009). Why isn’t the UK construction industry going lean with gusto? Lean
Construction Journal. https://api.semanticscholar.org/CorpusiD:110003856

Muchinsky, P. M. (2006). Psychology applied to work: an introduction to industrial and
organizational psychology. Thomson Wadsworth.

Nahmens, I., & Ikuma, L. (2012). Effects of Lean Construction on Sustainability of Modular
Homebuilding.  Journal ~ of  Architectural Engineering, 18,  155-163.
https://doi.org/10.1061/(ASCE)AE.1943-5568.0000054

Paciarotti, C., Ciatteo, V., & Giacchetta, G. (2011). Value stream mapping implementation in
the  third  sector. Operations ~ Management  Research, 4, 99-110.
https://doi.org/10.1007/S12063-011-0052-8

Palaneeswaran, E., Kumaraswamy, M., Rahman, M., & Ng, T. (2003). Curing congenital
construction industry disorders through relationally integrated supply chains. Building and
Environment, 38(4), 571-582. https://doi.org/https://doi.org/10.1016/S0360-
1323(02)00188-9

Ribeiro, F. S., & Costa, D. B. (2018). Last Planner System: Implementation and Evaluation
With Focus on the Phase Schedule. 26th Annual Conference of the International Group
for Lean Construction (IGLC). https://doi.org/10.24928/2018/0411

Sarhan, S., & Fox, A. (2013). Barriers to implementing lean construction in the UK construction
industry. The Built & Human Environment Review.
http://eprints.lincoln.ac.uk/id/eprint/28877/1/81-233-1-PB.pdf

Proceedings IGLC32, 1-5 July 2024, Auckland, New Zealand 106



Italo Sepllveda , Luis F. Alarcon and Harrison A. Mesa

Serrano, 1., Ochoa, C., & Castro, R. (2008). Evaluation of value stream mapping in
manufacturing system redesign. International Journal of Production Research, 46, 4409—
4430. https://doi.org/10.1080/00207540601182302

Setiawan, I., Tumanggor, O. S. P., & Purba, H. H. (2021). Value Stream Mapping: Literature
review and implications for service industry. Jurnal Sistem Teknik Industri, 23(2), 155—
166. https://doi.org/10.32734/jsti.v23i2.6038

Suprapto, M., Bakker, H. L. M., Mooi, H. G., & Moree, W. (2015). Sorting out the essence of
owner—contractor collaboration in capital project delivery. Int. J. Proj. Manag., 33, 664—
683. https://doi.org/10.1016/j.ijproman.2014.05.001

Viana, M., Hadikusumo, B., Mohammad, M., & Kahvandi, Z. (2020). Integrated Project
Delivery (IPD): An Updated Review and Analysis Case Study. Journal of Engineering,
Project, and Production Management, 10, 147-161. https://doi.org/10.2478/jeppm-2020-
0017

Woodhead, B., Davis, T., & Walkers, R. (2023). Collaborative Construction Contracts. Alberta
Law Review, 61(2), 307-351. https://heinonline.org/HOL/License

Yang, Y., Tang, W., Shen, W., & Wang, T. (2019). Enhancing Risk Management by Partnering
in International EPC Projects: Perspective from Evolutionary Game in Chinese
Construction Companies. Sustainability, 11, 5332. https://doi.org/10.3390/su11195332

Contract and Cost Management 107



