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EVALUATION CATEGORIES TO MEASURE THE 

LEAN ADOPTION FOR ORGANIZATIONS 
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ABSTRACT 

There have been several assessment tools developed to evaluate the adoption of lean in 

construction industry organizations, but there is no generally accepted approach to consistently 

measure the adoption. Further, the existing models lack structure and use limited reference to 

the existing models outside of the construction domain. Some models have also excluded the 

involvement of industry experts in the development and evaluation process. Capability maturity 

models have been found to be a valuable approach for self-assessment, continuous 

improvement, and benchmarking. This study aims to formally identify categories for lean 

organization adoption as a foundational step to create a maturity model to evaluate the lean 

maturity of an organization. The authors found a total of 214 different categories in the literature 

and subsequently grouped, removed, and refined them with assistance from lean experts.  This 

analysis yielded a total of 33 potential categories. These categories were then rated by industry 

experts to determine their inclusion in the maturity model. Future work will include developing 

a model, validating it, and disseminating the maturity model to the community. 
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INTRODUCTION 

Lean construction has been adopted in the construction industry as a production management-

based approach for the reliable and productive delivery of building projects. However, the 

implementation of lean construction faces challenges for any organization, and assessment tools 

are expected to help overcome those challenges (Comeli et al., 2019). Several lean assessment 

tools have been developed, such as the online tool on the LCI website (Lean Construction 

Institute, n.d.), but despite the availability of tools, there is currently no generally accepted 

approach for consistently measuring a construction industry organization's adoption of lean 

construction. Therefore, there is a need to develop a more consistent and adoptable model to 

better support organizations in assessing and advancing their lean implementation.  

Maturity models have been found to be a valuable approach for self-assessment, continuous 

improvement, and benchmarking. In particular, the Capability Maturity Model (CMM), 

originally developed in the software sector (Paulk et al., 1993), has been used to evaluate an 

organization's maturity. The CMM consists of categories to measure maturity and the levels of 
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each measure to assess strengths, weaknesses, and areas for improvement. In the construction 

domain, a CMM based on a data-centric approach has been developed to assess the maturity of 

BIM usage in an organization (Construction Industry Institute, 2021). These models have 

shown the validity of the self-assessment approach through their implementation. 

A foundational step in creating a capability maturity model is to define the categories that 

measure an organization's maturity. Therefore, this study aims to identify the categories that 

organizations can use to evaluate their lean adoption to date and to envision the ideal state of 

lean adoption. Thus, we have reviewed the literature to identify and define categories for 

measuring the organization’s lean adoption maturity. This study contributes to the development 

of an accessible and reliable tool for evaluating lean adoption within an organization. Also, this 

study contributes to the community by showing specific maturity categories to improve lean 

adoption. 

EVALUATION OF LEAN MATURITY FOR ORGANIZATIONS 

Several studies have developed evaluation tools for assessing lean construction adoption in 

organizations. The Lean Construction Institute (n.d.) created a web-based tool for users to 

assess and access useful online resources. However, this tool does not provide clear measures 

or provide organizational maturity as an output of an organization’s lean adoption level. Pakdil 

& Leonard (2013) developed a leanness assessment tool that combines qualitative and 

quantitative performance dimensions. However, they did not validate the model or engage 

industry experts, thereby limiting its potential applicability. Wong et al. (2014) proposed an 

integrated lean index based on the performance determinants of cost, quality, and on-time 

delivery. Then, they identified the enablers of those target outcomes, however, there were no 

experts involved to verify or validate the findings in this process. Nesensohn et al. (2014, 2016) 

developed a lean construction maturity model framework comprising six high-level factors and 

eleven key attributes. They validated the framework with focus groups via semi-structured 

interviews. However, this model does not give a clear description of each maturity level score, 

as in the model of Construction Industry Institute (2021). For example, ambiguity persists in 

the distinction between level 2 and level 3 of a single measure, which could limit scalability. Li 

et al. (2017) evaluated the level of lean construction in two Chinese firms that focused on lean 

methods. However, this evaluation is based solely on the adoption of technical methods 

associated with lean and does not consider organizational aspects, such as customer orientation. 

De Carvalho & Scheer (2017) documented the use of the DOLC (Degree of Lean Construction) 

in Brazil. DOLC uses 11 types of waste from Koskela (1992) to measure the level of 

performance and validated the model with the industry practitioners. However, this model lacks 

a clear description of each maturity level. Collectively, these studies demonstrate a wide range 

of approaches but also reveal inconsistencies in validation, scope, and maturity definition. 

Ghosh & Heidenreich (2018) proposed a conceptual framework for measuring an 

organization’s lean capability, predominantly focused on lean methods such as the Last Planner 

System. Comeli et al. (2019) developed an audit protocol comprising dimensions of four 

categories, fifteen evaluation items, and sources of evidence. However, this model focused only 

on literature from the construction domain, neglecting organizational research and practice 

from other industries. Cano et al. (2020) created a model that put emphasis on the relations 

between maturity elements. The elements were identified through inputs from LC literature and 

LC experts. However, the model lacks a definition of maturity levels, which limits its practical 

applicability for systematic assessment. Mohamed (2021) created a roadmap to assess lean 

organizations and proposed a lean construction assessment tool focused on adoption in Middle 

Eastern countries, developed through brainstorming with project teams. Asadian et al. (2023) 

focused on the continuous improvement approaches along with trade contractors. This focused 

on the approaches or processes of continuous improvement. Khan et al. (2024) identified 15 
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elements for lean construction implementation in trade contractor organizations. 15 elements 

were identified under 4P model from Liker (2004). The primary focus of this study was on trade 

contractors. Also, they focused on construction literature. The National Highways (2025) 

encourages suppliers to develop their own program based on the Highways Excellence Lean 

Maturity Assessment (HELMA). This tool focuses on providing customer value through lower 

costs, higher quality, and faster delivery. However, this framework focuses on lean supply chain 

principles and does not give sufficient attention to people or other unique construction 

organization challenges. The summary of these models is shown in Table 1. The authors 

specifically identify the limited number of project-based organizational evaluation models and 

highlight their limitations in organizational assessment. Taken together, these limitations 

highlight a gap in validated, clearly defined, and organization-focused maturity models 

applicable across project-based construction contexts. 

Table 1: Comparison of models in the literature 
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The authors also reviewed the resources on lean adoption for organizations outside of the 

construction domain. The Lean Advancement Initiative (2012) has developed an enterprise self-

assessment tool (LESAT) to assist in the enterprise transformation process by providing a 

structured tool. It uses the Capability Maturity Model format with detailed instructions on how 

to use the tool. Although it emphasizes enterprise transformation, it includes a structured 

evaluation consistent with the enterprise approach, which was initially developed and described 

by Nightingale & Mize (2002). This model has been validated through multiple 

implementations in the aerospace industry. Almomani et al. (2014) proposed a model of lean 

assessment and developed a lean radar tool to visualize the leanness score. Silverio et al. (2020) 

created a lean index based on the lean wheel system elements (Pessoa and Trabasso, 2016), 

indicating that each lean element works in concert with other elements. They have a concise 

definition of all the lean elements described in the model. Pakdil & Leonard (2014) developed 

a lean assessment tool that employs both quantitative and qualitative approaches to assess lean 

implementation. They used fuzzy methodology to evaluate both quantitative and qualitative 

measures. They also used a radar chart to visualize the current performance level. One finding 

was that all the noted studies emphasized the importance of assessing the current state in their 

future planning. 

These enterprise-level papers highlight the importance of considering the embedding culture 

that enables a lean organization in the long term. Osman & Norani (2021) designed a tool to 

measure the level of lean culture. They insisted that using a self-administered questionnaire is 

the practical way to measure the level of lean culture to promote lean transformation. They 

defined five dimensions of lean culture: organizational environment, effective communication, 

teamwork, problem solving, and innovation. Urban (2015) created a lean management maturity 

model for an organization, emphasizing organizational culture, based on the perspective that 

culture reflects lean management advancements along the lean journey. The Shingo Institute 

(2025) developed the Shingo model, designed to guide an organization’s cultural 

transformation toward ideal results. They have 10 principles that serve as the basis for building 

a lasting culture and achieving organizational excellence.  

Based on these reviews, the authors adopted a structured categorization to select the 

evaluation elements for the maturity model. Resources outside of the construction domain are 

used in this research, and the categories are validated with industry experts. 

RESEARCH PROCESS 

The categories for the maturity model are chosen through the following sequence. The authors 

have searched databases from Engineering Village, the Lean Construction Journal (LCJ), and  

IGLC, then selected 14 resources from the construction domain that have categories to evaluate 

organizations with a maturity model. Since the categories for collection reached saturation, the 

authors expanded the search to include 10 additional resources outside the construction domain 

to consider broader possible categories for evaluating an organization’s lean adoption. The 

saturation was determined by the frequency with which the same categories appeared more than 

5 times, and adding resources did not help add new categories. The framework for the model 

uses the 4P model from Liker (2004): Philosophy, Process, People, Partners, and Problem-

solving. This model was selected because the 4P model was created specifically to evaluate 

organizations and establish an organized structure. Additionally, this high-level structure will 

ensure the authors do not miss any organizational elements for evaluation. Once all the possible 

categories were identified, including checks for similar words or related terms for the same 

description, the authors consolidated the elements into filtered categories. Each filtered 

category contains similar words or descriptions that may vary slightly in wording but not in 

meaning, leaving the opportunity for industry experts to suggest better-fitting descriptions for 

these categories later in the process. For example, there was a filtered category of “customer 
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focus”. This was consolidated from the following identified categories: customer focus, 

customer, focus on value creation, voice of customer, customer value, create value for customer, 

and organizational values.  

The authors assembled industry experts in lean construction. This lean expert team consists 

of owners, designers, general contractors (GC), construction managers (CM), and trade 

representatives to guide discussion, provide suggestions, and to validate the lean assessment 

categories for the maturity model. All participants are lean champions in their organization, all 

with deep involvement in the Lean Construction Institute (LCI) research committee, or the 

Communities of Practice (CoP) of LCI. They each have more than 15 years of experience in 

lean construction.  There was an individual interview with each expert to set the expectations 

of this project. Then, workshops were held with the whole group using an online meeting tool 

for one hour on each development benchmark. Those benchmarks are: after the initial literature 

review, after creating the list of categories, and so forth. There is a total of 7 meetings with a 

total of 6 hours at this point, and more are planned as this project continues. After the initial 

discussion on the categories identified in the literature, experts helped by rating the categories 

and providing suggestions for adding or eliminating categories based on their experience. The 

rating was sent out as a survey, with a scale from 1 to 5, with 5 being most important, as shown 

in Figure 2. 

 

Figure 1: Development of categories to evaluate lean maturity models 

 

Figure 2: Example of forms to collect ratings and suggestions from industry experts 



Evaluation categories to measure the lean adoption for organizations 

Proceedings IGLC34, 22-26 June 2026, Singapore 1150 

PRIMARY RESULTS AND DISCUSSION 

The comprehensive list created consists of 214 different categories to measure an organization’s 

maturity. These were organized under the Liker’s 4P model, and similar words were grouped 

together to create the consolidated list. This consolidated list consists of 33 categories: 9 under 

the high-level “Philosophy” category of the 4P model, 14 under “Process”, 6 under “People and 

Partners”, and 4 under “Problem Solving”. An example of the consolidated list is shown in 

Table 2. Comparing this list to the literature, such as LCMM, provides topical coverage 

sufficient to facilitate the expert discussion. This list was validated with the ideas provided by 

industry experts during the first brainstorming meeting to ensure its comprehensiveness. The 

consolidated list was then used to solicit ratings from industry experts on the perceived 

importance of measuring the lean adoption of organizations. 

Table 2: Example of consolidated list of categories for evaluation 

High-level 

Category 
Category Other terminology found in the literature 

People 

and 

Partners 

Lean 

Leadership 

Leadership, Organizational Commitment, Deployment 

Management and Lean Infrastructure, Management Support, 

Field leaders 

 Teamwork 

Effective Communication, Organizational Environment, 

People Involvement, Inclusion of Employees at All Level, 

Employee's Involvement, Accounting Support for lean, 

Learning and Growth for Internal Clients, Employee Issues, 

Empowering People 

 
Supplier 

Engagement 

Manage Relationship with Suppliers / Supply Chain, People 

and Partners, Supply Chain, Learning and Growth for Supply 

Chain, Supplier 

 Training 

Competencies, Technical and Leadership Training, Learning, 

Competences and Capabilities Across the Organization, 

Workshops/Training Offered to Employees, Cross Functional 

Employees, People Development, Organizational Capability, 

Learning and Competency Development 

 Culture Company Culture, Management Culture 

 People 

Organizational Enablers, Process Enablers, People Treatment, 

Human  Resources, Respect Every Individual, Lean with 

Humility, Promote People, Develop Leaders and Grow 

Coaches 

 

Based on the rating, the authors first considered excluding the categories with a mean score of 

less than 4. Then, the categories that are duplicated with higher-level categories were grouped 

together. Categories with highly varied ratings were carried forward for further discussion in 

the workshop. The results of this process are shown in Figure 3, which presents the distribution 
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of importance ratings for each category, including the mean, median, and min–max range across 

responses. It highlights both consensus and variability, as well as the impact of excluding 

outliers or discussion-based adjustments on the mean ratings. For example, the Last Planner 

System (LPS) showed significant variation, with some experts rating it as 1 and others as 5. 

Some argued that LPS is a project-level method and should not be included in organizational 

maturity, while others viewed it as a system that enables the deployment of lean principles 

across projects. Similarly, the category of business results was debated, with some suggesting 

it should be tied to lean decision-making, while others argued that its impact is difficult to 

measure quantitatively, such as through Return on Investment (ROI). These topics were further 

refined through workshop discussions. The group selected 20 categories for inclusion in the 

model. However, these selections are based on the initial rating and will be reevaluated based 

on future adoption and feedback. 
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Figure 3: Full consolidated list with the rating and inclusion/exclusion 

CONCLUSION 

The authors reviewed articles on the maturity levels of lean organizations, both specific to 

construction and drawn from other domains. As a fundamental step, the authors followed a 

rigorous process to identify and define categories for evaluating organizations' lean maturity, 

selecting and refining all possible categories.  The resources used to select the categories 

included the unique considerations for construction and project-based organizations as well as 

literature from other domains. The developed list was refined using expert experience and 

feedback to create a consolidated list. Then, the consolidated list was validated using scores 

from experienced construction industry experts. Finally, the categories in the consolidated list 

were rated by industry experts to determine which to include in the model.   
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LIMITATION AND FUTURE WORK 

These identified categories will be used to create a draft maturity model. This model will then 

be validated through case studies involving several organizations. These categories and the 

detailed measures under them will evolve through adoption. After refinement, reflecting 

feedback from the initial case studies, this maturity model will be shared with the community. 

This model contributes by aggregating a combination of elements regarding where the 

organization stands, both from construction and project-based work, as well as from 

organizational literature, and potentially offering direction to advance the unique challenges of 

construction industry lean maturity. Once benchmarking data has been obtained, the authors 

intend for users to review the data periodically to evaluate their lean journey. For potential 

impact and adoption, it is necessary to make this model accessible to a wider range of users. 

One way to achieve this is to create a supplemental document to support the model's use. 

The authors acknowledge the limitations of this study thus far, given the ongoing nature of 

the development process. The work published does not account for differences in organizations' 

scope of work, such as design or trade contractors. Also, there may be a bias due to the selection 

and participation of the experts. However, the authors intend to create broader applications and 

refinement through future steps to improve the reliability and generalizability.   
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