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Abstract

This study aimed to identify and validate key performance indicators in project-based public organizations
based on the lean approach using an exploratory sequential mixed-methods design. This applied study
used an exploratory sequential qualitative—quantitative mixed-methods design. In the qualitative phase, 12
academic and executive experts in management, project management, performance evaluation, and lean
management were selected through purposive and snowball sampling until theoretical saturation was
reached. Data were collected through semi-structured interviews and analyzed using thematic network
analysis. In the quantitative phase, the statistical population consisted of 1,400 managers and employees
of project-based organizations, from whom 303 participants were selected according to the Krejcie and
Morgan table using stratified random sampling. A researcher-developed questionnaire based on the
qualitative findings was used for data collection. Quantitative analyses were conducted using SPSS
version 22 and LISREL version 8.8 through confirmatory factor analysis, model fit indices, Cronbach’s
alpha, composite reliability, AVE, MSV, and ASV. Confirmatory factor analysis showed that the factor
loadings of most items were within acceptable ranges, and all retained items had t-values greater than
1.96. Two items with factor loadings of 0.30 and 0.35 were removed. Model fit indices were x?/df=2.63,
RMSEA=0.072, RMR=0.081, NFI=0.92, NNFI=0.92, CFI=0.93, IFI=0.93, GFI=0.84, and AGFI=0.81.
Cronbach’s alpha coefficients ranged from 0.700 to 0.870, composite reliability from 0.700 to 0.917, and
AVE from 0.517 to 0.652. In all dimensions, MSV and ASV values were lower than AVE, confirming
convergent and discriminant validity. The final framework demonstrated acceptable factorial validity,
reliability, and construct validity, and its eight dimensions—project completion rate, budget deviation,
stakeholder satisfaction, social/economic impact, reduction in waiting time, reduction in resource waste,
continuous improvement and learning, and stakeholder value creation—can provide a valid basis for lean-
oriented performance evaluation in project-based public organizations.
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Extended Abstract
Introduction
Performance measurement has become a central component of contemporary organizational
management because it provides the informational foundation required for strategic control, resource
allocation, accountability, process improvement, and managerial decision-making. Organizational
performance is no longer understood solely in terms of financial outcomes or short-term efficiency;
rather, it is increasingly conceptualized as a multidimensional construct incorporating operational,
financial, human, social, strategic, and process-related dimensions. An effective performance
measurement system should therefore be capable of capturing not only the final outcomes of
organizational activities but also the quality of the processes through which those outcomes are
generated. Previous research has emphasized that organizational performance is influenced by
multiple internal and external determinants and that relying on a narrow set of financial indicators
may fail to provide a comprehensive representation of organizational effectiveness (Gavrea et al.,
2011). Likewise, individual and organizational performance are affected by factors such as employee
capability, motivation, role clarity, organizational support, satisfaction, culture, and managerial
practices (Bakhshi et al., 2017; Ferdousfar, 2021; Rahimnia et al., 2011).
The need for comprehensive performance measurement is particularly important in public
organizations, where performance extends beyond economic efficiency to include accountability,
transparency, service quality, responsiveness, effective use of public resources, and the creation of
social value. Performance appraisal systems can influence both employee behavior and
organizational outcomes, especially when they are linked with empowerment, feedback, and
performance improvement rather than being used merely as administrative control mechanisms
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(Salimi & Asgharinejad, 2021). Social and organizational conditions also shape employee
performance, indicating that performance measurement systems need to account for human and
contextual dimensions rather than focusing exclusively on quantifiable outputs (Toutian Esfahani et
al., 2018). These considerations become even more critical in project-based public organizations,
where activities are implemented through temporary, complex, resource-intensive, and multi-
stakeholder projects.

Traditional project performance assessment has commonly emphasized the constraints of time, cost,
and scope. Although these measures remain essential, they do not fully capture the broader
consequences of project implementation. A project may be completed within budget and schedule
while simultaneously generating excessive waste, failing to satisfy stakeholders, creating limited
organizational learning, or producing inadequate social and economic value. Consequently, project-
based organizations increasingly require key performance indicators that integrate traditional project
controls with broader dimensions such as stakeholder value, resource efficiency, process quality,
continuous improvement, innovation, and learning. Research on project-based organizations has
shown that the lean approach provides an appropriate conceptual basis for extending performance
measurement beyond conventional indicators by focusing on value creation, process flow, waste
reduction, and continuous improvement (Cruz Villazon et al., 2020).

Lean management was originally developed to minimize waste and maximize customer value, but
its application has gradually expanded from manufacturing to service organizations, supply chains,
project environments, and public-sector settings. From a lean perspective, organizational processes
should be assessed in terms of whether they generate value, facilitate smooth workflow, reduce
unnecessary waiting and rework, and support continuous improvement. Accordingly, key
performance indicators should be aligned with the principles of lean management rather than
functioning as isolated end-of-period measures. Evidence from service organizations indicates that
aligning key performance indicators with lean management can strengthen organizational control,
improve the identification of performance gaps, and support more effective improvement initiatives
(Alalawin, 2022). Similarly, research on lean and agile strategies has demonstrated that performance
measurement systems should combine efficiency, quality, responsiveness, and flexibility indicators
to reflect the strategic priorities of the organization (Dahinine et al., 2024).

The successful implementation of lean-oriented performance systems also depends on
organizational culture, employee involvement, information infrastructure, and learning capacity. Lean
management cannot be effectively institutionalized through technical tools alone; it requires a culture
characterized by participation, accountability, learning, problem-solving, transparency, and
continuous improvement. Organizational culture has been identified as an important factor
influencing the adoption of lean principles and the capacity of organizations to translate lean
practices into improved performance (Jan Nesar Ahmadi & Ghaderi Torbati, 2023). Moreover,
employee performance is shaped by talent management, work effort, satisfaction, and other human-
resource mechanisms, suggesting that people-centered indicators should be incorporated into
broader performance measurement systems (Jahangiri & Abbaspour Tehranifard, 2017). Lean and
agile strategies have also been linked to organizational innovation and performance, indicating that
future-oriented and learning-based indicators are necessary for organizations operating in uncertain
and dynamic environments (Shamsoddini & Bahraini, 2023).

The literature also demonstrates that lean performance is closely linked with organizational
coordination, supplier relationships, sustainability, and strategic alignment. Lean supply chain
practices can enhance organizational responsiveness and performance through stronger
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interorganizational relationships and more efficient processes (Asgarnezhad Nouri et al., 2020;
Razmjooei, 2021). Recent evidence further indicates that lean management can improve strategic
supplier performance and overall organizational performance in competitive environments (Garcia-
Buendia et al., 2025). In addition, integrating lean and green practices can contribute to sustainable
performance by extending the concept of value beyond financial efficiency to include broader
environmental and social consequences (Aladaileh et al., 2024). Despite this growing body of
research, relatively limited attention has been paid to developing and validating an integrated set of
lean-based key performance indicators specifically for project-based public organizations. Therefore,
this study aimed to identify and validate key performance indicators in project-based public
organizations based on the lean approach using an exploratory sequential mixed-methods design.
Methods and Materials

This applied study employed an exploratory sequential mixed-methods design consisting of
gualitative and quantitative phases. The qualitative phase was conducted first to identify the main
dimensions, concepts, and indicators associated with performance measurement in project-based
public organizations from a lean perspective. The quantitative phase was subsequently used to
operationalize and validate the qualitative findings in a larger sample. The study was conducted in
2025 within project-based public organizations.

In the qualitative phase, participants consisted of academic and executive experts with relevant
knowledge and experience in public management, project management, performance
measurement, or lean management. Purposeful sampling was used to identify information-rich
participants, and snowball sampling was also employed to identify additional eligible experts.
Executive experts were required to have at least 10 years of managerial or policymaking experience
and at least a master's degree in management or a related discipline. Academic experts were
required to hold a doctoral degree in management or a related field and to have relevant research
or publication experience. Interviews continued until theoretical saturation was achieved, resulting in
12 participants.

Qualitative data were collected through semi-structured interviews organized around five main areas:
understanding of key performance indicators, application of the lean approach to project
performance management, design and implementation of performance indicators, outcomes of lean
performance indicators, and future directions for institutionalizing lean-oriented measurement
systems. All interviews were digitally recorded and transcribed. Credibility was enhanced through
expert review, member checking with three participants, triangulation with theoretical and empirical
literature, repeated review of coded data, and recoding of a sample interview.

The quantitative population consisted of 1,400 managers and employees working in project-based
organizations. Based on the Krejcie and Morgan sample-size table, 303 respondents were selected
through stratified random sampling according to organizational activity. A researcher-developed
guestionnaire was constructed based on the qualitative findings and relevant previous instruments.
The questionnaire contained demographic items and specialized items measured on a five-point
Likert scale. Twenty-six items assessed eight principal performance dimensions: project completion
rate, budget deviation, stakeholder satisfaction, social/economic impact, reduction in waiting time,
reduction in resource waste, continuous improvement and learning, and stakeholder value creation.
Additional items were developed to assess the organizing themes derived from the qualitative phase.
Qualitative data were analyzed using Attride-Stirling's thematic network analysis. Codes were
generated through line-by-line analysis, grouped into basic themes, and subsequently organized into
organizing and global themes. Quantitative data were analyzed using SPSS version 22 and LISREL
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version 8.8. Confirmatory factor analysis was conducted using maximum likelihood estimation.
Model fit was evaluated using x?/df, RMSEA, RMR, NFI, NNFI, CFl, IFl, GFI, and AGFI. Reliability
and construct validity were examined through Cronbach's alpha, composite reliability, average
variance extracted, maximum shared variance, and average shared variance.

Findings

The qualitative analysis resulted in 10 global themes and 10 organizing themes. The principal
themes included excessive reliance on quantitative and financial measures, weakness of data-driven
systems and information infrastructures, cultural and behavioral challenges, lack of coherence and
standardization in indicators, absence of a participatory and human-centered approach, the need for
transformation and revision of performance measurement systems, the role of the lean approach in
improving organizational efficiency, insufficient training and knowledge development, weak
transparency and oversight, and the need to focus on stakeholder satisfaction and value creation.
The findings indicated that existing performance measurement systems were predominantly oriented
toward financial, time-based, and quantitative indicators, while quality, behavioral, process, learning,
and stakeholder-value dimensions received comparatively less attention. The qualitative results also
showed that manual reporting, delayed information, incompatible tools, weak feedback mechanisms,
low employee participation, limited accountability, and insufficient standardization reduced the
effectiveness of current performance measurement practices.

Confirmatory factor analysis generally supported the qualitative structure. For the construct reflecting
dominance of quantitative and financial perspectives, factor loadings ranged from 0.62 to 0.79. For
weakness of data-driven systems and information infrastructure, loadings ranged from 0.67 to 0.80.
Cultural and behavioral challenge items ranged from 0.33 to 0.82, while lack of coherence and
standardization ranged from 0.42 to 0.78. The participatory and human-centered construct produced
factor loadings from 0.71 to 0.80. Two transformation-and-revision items had acceptable loadings of
0.80 and 0.78, whereas two items with loadings of 0.30 and 0.35 were excluded from the final model.
Lean-approach items showed strong loadings ranging from 0.76 to 0.83. Training and development
items ranged from 0.63 to 0.87, transparency and oversight items from 0.43 to 0.75, and stakeholder
satisfaction and value-creation items from 0.46 to 0.82. All retained items had t-values above 1.96.
The measurement model demonstrated acceptable overall fit. The x*/df ratio was 2.63, RMSEA was
0.072, and RMR was 0.081. Incremental and comparative fit indices were also satisfactory, with NFI
and NNFI both equal to 0.92, CFI and IFI both equal to 0.93, GFI equal to 0.84, and AGFI equal to
0.81. These values indicated that the proposed measurement structure was adequately consistent
with the observed data.

Reliability and validity analyses supported the eight final performance dimensions. Cronbach's alpha
coefficients ranged from 0.700 to 0.870, while composite reliability values ranged from 0.700 to
0.917. AVE values ranged from 0.517 to 0.652, exceeding the acceptable threshold of 0.50 for all
dimensions. MSV values ranged from 0.004 to 0.005 and ASV values from 0.0002 to 0.003, both
remaining substantially lower than the corresponding AVE values. Item-total correlations ranged
from 0.43 to 0.66. Taken together, these findings confirmed adequate internal consistency,
convergent validity, and discriminant validity for the eight-dimensional structure.

Discussion and Conclusion

The findings demonstrate that performance measurement in project-based public organizations
requires a broader framework than the traditional emphasis on time, budget, and quantitative
progress. Although these conventional indicators remain necessary, they are insufficient for
capturing the full range of outcomes expected from public-sector projects. The qualitative findings
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revealed that current systems are constrained by fragmented information infrastructures, cultural
resistance, inadequate employee participation, weak standardization, limited training, and
insufficient attention to stakeholder value. These constraints reduce the capacity of performance
measurement systems to function as genuine managerial and learning mechanisms.

The validated model suggests that a lean-based performance measurement system should combine
conventional project indicators with dimensions reflecting efficiency, process improvement, learning,
and stakeholder value. The eight final dimensions provide such a balance. Project completion rate
and budget deviation represent traditional project-control requirements; stakeholder satisfaction and
social/leconomic impact capture broader public value; reduction in waiting time and resource waste
represent core lean principles; continuous improvement and learning reflect organizational
development; and stakeholder value creation provides a strategic outcome-oriented dimension.
The findings further indicate that implementing a lean performance system is not primarily a matter
of adding new indicators to existing reporting systems. Successful implementation requires structural
and cultural transformation. Data infrastructures must support timely measurement, employees must
understand and participate in the performance system, managers must use indicators for learning
and corrective action rather than merely administrative reporting, and organizations must
standardize indicator definitions and measurement procedures. The relatively strong factor loadings
observed for lean, training, and several cultural dimensions reinforce the importance of these
enabling conditions.

In conclusion, this study developed and validated a multidimensional framework for identifying key
performance indicators in project-based public organizations based on the lean approach. The
findings support an eight-dimensional structure comprising project completion rate, budget deviation,
stakeholder satisfaction, social/economic impact, reduction in waiting time, reduction in resource
waste, continuous improvement and learning, and stakeholder value creation. The acceptable model
fit and satisfactory reliability and validity indicators demonstrate that the framework provides a
coherent basis for measuring performance in project-based public organizations. By integrating
conventional project controls with lean, human, learning, and stakeholder-oriented dimensions, the
proposed framework can support a transition from fragmented and retrospective performance
measurement toward a more integrated, value-oriented, and improvement-focused system.
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