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Abstract: During equipment upgrades and process adjustments, changes in the organizational 

capability of manufacturing engineering and technical teams directly impact production 

efficiency. This study analyzes the temporal relationship between key organizational events and 

production performance, focusing on the process of organizational capability change. The study 

uses 30 months of organizational adjustment and project execution data from an equipment 

manufacturing company, with a sample containing 4,960 organizational event records and 

corresponding production cycle and rework rate indicators. Event sequence analysis is used to 

identify organizational adjustment stages and compare the differences in production performance 

before and after the adjustment. The results show that within 3 to 6 months after the organizational 

restructuring, the average production cycle of key processes shortens by 7.4%, and the rework 

rate decreases by approximately 9%. The study indicates that organizational capability changes 

have quantifiable stage characteristics. 

Keywords: Manufacturing; Organizational capability; Event sequence analysis; Engineering 

team; Production efficiency 

1.Introduction  

Manufacturing engineering teams operate in environments where equipment upgrades, process 

optimization, and system integration frequently occur in parallel. Such transitions rarely affect 

only technical parameters; they typically trigger a chain of organizational actions, including team 

restructuring, role reassignment, workflow redesign, and updates to coordination rules. Empirical 

research on manufacturing digitalization indicates that technological upgrading is commonly 

accompanied by organizational reconfiguration, and that performance consequences often unfold 

over time rather than appearing immediately after implementation [1,2]. Organizational theory 

similarly emphasizes that the timing, sequencing, and interdependence of events shape how teams 

adapt, stabilize, or temporarily lose efficiency, suggesting that capability should be conceptualized 

as a dynamic process rather than a fixed attribute [3]. Recent work on strategic human resource 
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governance further shows that structured, data-driven alignment between organizational 

adjustments and capability deployment enhances adaptive capacity in complex, technology-

intensive settings [4]. These perspectives collectively indicate that production performance during 

manufacturing transitions cannot be fully understood without explicitly examining sequences of 

organizational events. In operations management and industrial engineering, event-based data 

have increasingly been used to analyze how manufacturing systems evolve. Process mining and 

event-log techniques allow researchers to reconstruct actual execution paths and link them to 

performance indicators such as throughput time, bottlenecks, and quality deviations [5,6]. Studies 

demonstrate that event sequences can reveal accumulation points of inefficiency and distinguish 

performance differences across process variants, which is particularly relevant for engineering 

teams coordinating complex production tasks during equipment replacement or process 

reconfiguration [7,8]. Methodological developments have also treated event streams as structured 

time series, enabling the detection of behavioral shifts and adjustment phases rather than relying 

solely on aggregated summaries [9]. However, most applications remain focused on operational 

process flows, while organizational adjustments at the team level—such as coordination redesign 

or responsibility reallocation—are less frequently modeled as structured event sequences. 

Research on organizational change and team adaptation provides additional insights into why 

structural interventions may produce delayed or uneven performance effects. Event-oriented 

studies show that disruptive or high-impact events can temporarily weaken coordination efficiency 

before adaptive routines emerge [10]. Empirical findings on team resilience indicate that role 

clarity, formalization, and membership stability influence whether organizational change 

translates into sustained performance improvement or short-term fluctuation [11,12]. Conceptual 

models of organizational adaptation describe capability development as a staged progression, in 

which performance responses appear gradually after structural adjustments [13]. These findings 

imply that changes within manufacturing engineering teams are likely to be reflected in production 

metrics with measurable time lags, particularly during periods of simultaneous technological and 

organizational transformation. Despite these advances, several gaps remain in the study of 

organizational change in manufacturing contexts. Many analyses rely on cross-sectional surveys 

or coarse temporal aggregation, limiting the ability to trace how specific organizational actions 

influence subsequent production outcomes [14,15]. Although event-sequence methods have 

progressed rapidly, their integration with operational indicators such as production cycle time and 

rework rate is still limited, especially in manufacturing environments characterized by continuous 

improvement initiatives [16,17]. Moreover, organizational adjustments within engineering teams 

are often treated as contextual background rather than as explicit, ordered sequences of events with 

distinct stages and lagged performance implications [18]. As a result, the dynamic linkage between 

discrete organizational interventions and time-indexed production performance remains 

insufficiently quantified.The present study addresses these limitations by examining 

organizational capability change in a manufacturing engineering team through event sequence 

analysis over a 30-month period. The dataset comprises 4,960 recorded organizational events 

linked to production cycle time and rework rate indicators. Organizational actions—including 

restructuring decisions, workflow updates, and coordination rule modifications—are modeled as 

ordered sequences, and adjustment stages are identified within these sequences. Performance 

differences before and after structural changes are evaluated with attention to lagged effects across 

subsequent months. By integrating event-sequence modeling with operational performance 

metrics, the study reconceptualizes organizational capability as a staged and measurable process 

embedded within technological transition cycles. This approach contributes to both theory and 

practice. Theoretically, it extends event-sequence analysis beyond process execution toward team-

level organizational dynamics, demonstrating how structural adjustments interact with production 
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outcomes over time. It advances understanding of capability evolution by linking discrete 

organizational interventions to observable performance trajectories rather than to static 

performance averages. Methodologically, the study illustrates how fine-grained organizational 

event records can be aligned with time-indexed operational data to identify adjustment phases and 

delayed effects. Practically, the findings provide empirical support for timing and pacing decisions 

during equipment upgrades and process adjustments, offering evidence-based guidance for 

managing transitional periods in manufacturing engineering environments. By clarifying when and 

how organizational changes influence production indicators, the study informs more precise 

coordination strategies and supports sustained performance stability under conditions of 

continuous technological transformation. 

1. Materials and Methods 

2.1 Sample And Study Context 

The analysis is based on organizational and operational records from a large equipment 

manufacturing enterprise observed over a continuous 30-month period. The dataset includes 4,960 

documented organizational events related to engineering and technical teams engaged in 

equipment upgrades and process changes. These events cover team restructuring, role 

reassignment, coordination rule modification, and project governance adjustment. Operational 

performance indicators were matched by time and include production cycle time and rework rate 

for major manufacturing processes. The study focuses on engineering teams responsible for core 

production stages, characterized by stable product portfolios and standardized quality 

requirements. Records with missing timestamps or unmatched performance data were excluded to 

ensure temporal alignment. 

2.2 Study Design And Comparison Framework 

A quasi-experimental before–after design was used to assess performance changes associated with 

organizational adjustment. Organizational events were grouped into adjustment phases according 

to their timing and functional scope, with emphasis on the completion of structural changes such 

as team reorganization or responsibility redistribution. Periods following adjustment completion 

were treated as the exposure condition, while periods preceding adjustment served as the 

comparison condition. This design allows performance differences to be evaluated under largely 

stable production settings while reducing confounding from product mix or equipment 

configuration. The approach is appropriate for organizational studies where controlled 

experimentation is not feasible but detailed longitudinal records are available. 

2.3 Measurement Procedures And Quality Control 

Production cycle time was measured as the elapsed duration between the start and completion of 

predefined key process steps, as recorded by the manufacturing execution system. Rework rate 

was calculated as the share of output units requiring corrective processing within each observation 

period. Organizational event data were extracted from internal management systems and cross-

checked with project documentation to confirm event type and timing. Quality control procedures 

included consistency checks across data sources, removal of duplicate records, and verification of 

extreme values against original operational logs. All indicators were standardized to monthly 

intervals to ensure comparability across datasets. 

2.4 Data Processing And Model Specification 

Event sequence analysis was applied to identify stages of organizational adjustment based on the 

order and concentration of events over time. Performance indicators were aggregated by stage and 

compared across periods. Relative performance change was calculated using the following 

expression: 

ΔP=
Pafter-Pbefore

Pbefore

×100%, 
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where Pbefore and Pafter represent average performance levels before and after adjustment 

completion. In addition, a fixed-effects regression model was used to estimate the association 

between adjustment stage and performance outcomes: 

Yt=α+βAt+γXt+εt, 

where Yt denotes production cycle time or rework rate,At indicates post-adjustment periods, Xt 

includes control variables such as workload intensity, and εt is the error term. 

2.5 Robustness And Sensitivity Analysis 

Several robustness checks were conducted to assess result stability. Alternative definitions of 

adjustment completion were tested by shifting the boundary between pre- and post-adjustment 

periods. Subsample analyses were performed across different production lines to examine potential 

heterogeneity. Additional models excluded periods with abnormal demand fluctuations to reduce 

the influence of external shocks. Consistent coefficient signs and similar effect magnitudes across 

specifications were taken as evidence of robustness. 

2. Results and Discussion 

3.1 Event-Sequence Structure And Adjustment Phases 

The organizational event log showed a clear phase structure over the 30-month period. Event 

frequency increased during restructuring, role reassignment, and coordination-rule updates, and 

then declined after the new working arrangement became stable. Changes in production 

performance did not occur at the formal completion point of organizational adjustment. Instead, a 

short stabilization period preceded observable improvement. This delay is expected in engineering 

teams, where new decision paths and handoff rules require repeated production cycles to become 

reliable. A phase-based interpretation therefore helps distinguish periods dominated by 

organizational change from periods characterized by stable execution, which cannot be captured 

by simple before–after comparisons [19,20]. Fig.1. Process-mining framework view for structured 

stage analysis. 

 
Fig.1.Process-mining framework used to identify adjustment phases in organizational event sequences. 

3.2 Cycle-Time Gains After Restructuring Completion 

Cycle time for key operations declined during the 3–6 months following restructuring completion, 

with an average reduction of 7.4%. The delayed timing indicates that the improvement resulted 

from more consistent execution rather than a temporary scheduling adjustment. In manufacturing 

systems, extended cycle times are often caused by waiting, repeated checks, and route changes 

that arise from unclear responsibility or slow escalation [21]. After restructuring, clearer role 

definitions and more direct coordination reduce these delays and shorten high-duration cases. 

Evidence from event-log studies similarly shows that cycle time changes as activity patterns 

stabilize, supporting a time-dependent interpretation of performance improvement [22]. Fig.2. 

Cycle times and productivity under initial versus updated cycle-time inputs.  
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Fig.2.Changes in cycle time and productivity before and after organizational adjustment based on 

integrated process-mining and simulation analysis. 

 

3.3 Rework Reduction And Delayed Quality Stabilization 

Rework rate decreased by approximately 9% over the same 3–6 month period, indicating that 

quality improvement followed a gradual stabilization process. This pattern reflects a simple 

mechanism. Organizational restructuring first alters coordination roles and escalation paths, while 

defect reduction depends on repeated cycles of stable execution after responsibilities become clear 

[23]. During periods of frequent organizational change, temporary ambiguity in task ownership 

can increase the likelihood of missed checks or delayed detection of process deviation, even when 

equipment settings remain unchanged. Once event intensity decreases and routines become 

consistent, defects are identified earlier and resolved with fewer repeated corrections, leading to 

sustained quality improvement. 

3.4 Comparison With Related Evidence And Operational Implications 

Existing manufacturing studies often focus on process-flow analysis, while organizational 

adjustments are treated as contextual factors. The present results show that internal organizational 

actions can be analyzed as event sequences with measurable time-lagged effects on cycle time and 

rework. The staged response has practical importance. Performance assessments conducted 

immediately after restructuring are likely to underestimate its impact, whereas the 3–6 month 

window captures the period when coordination routines consolidate and benefits become visible. 

For operational planning, major restructuring should be scheduled with sufficient buffer before 

delivery-critical periods. Monitoring should consider efficiency and quality together to avoid 

improvements in throughput that are not supported by stable execution [24]. 

3. Conclusion 

This study analyzes how organizational capability in manufacturing engineering teams develops 

through sequences of organizational adjustments and how these changes affect production 

performance over time. Using event sequence analysis on longitudinal organizational and 

operational data, the results show that reductions in cycle time and rework rate do not appear 

immediately after restructuring but become evident during a subsequent stabilization period, 

typically three to six months later. This pattern indicates that improvements depend on the gradual 

formation of stable coordination routines, clearer role allocation, and more consistent execution 

across repeated production cycles. The main contribution of this work is the use of event sequence 

analysis to capture organizational change as a time-ordered process rather than a single 

intervention, which allows a direct link between internal organizational dynamics and measurable 

operational outcomes. From a practical perspective, the findings support stage-aware management 

of engineering teams, suggesting that organizational restructuring should be planned with adequate 
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lead time before performance-critical phases and assessed using time-sensitive indicators instead 

of immediate post-change results. Some limitations should be acknowledged. The analysis relies 

on data from one manufacturing enterprise, which may restrict the general applicability of the 

findings, and external influences such as demand variation and individual learning effects could 

not be fully separated. Future studies could apply this framework to multi-enterprise datasets and 

incorporate more detailed behavioral or process-level data to further clarify how organizational 

capability stabilizes and improves in complex manufacturing systems. 
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