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Abstract 

Rework remains a persistent performance-deteriorating phenomenon in construction projects, 
generating cost overruns, schedule delays, quality deficiencies, and stakeholder dissatisfaction. 
Although rework is often attributed to design revisions, it is frequently produced by 
implementation-level decisions, supervision practices, and multi-actor governance dynamics. 
This study examines rework from a construction management perspective through a qualitative 
single-case study of a small-scale registered cultural heritage wooden house reconstruction project 
in Türkiye. The heritage context offers a regulatory environment in which formal design 
alterations are constrained, enabling closer scrutiny of rework emerging during implementation 
and project governance. Data were triangulated from project documentation, weekly meeting 
records, site observations, and semi-structured interviews with the employer, the design–build 
contractor, and the woodwork subcontractor. Rework events were defined as corrective 
interventions requiring dismantling, reinstallation, or re-execution of completed work and were 
analysed in terms of triggers, consequences, and relational dimensions. Findings indicate two 
dominant rework categories: (i) employer-initiated operational decision changes during 
construction (e.g., relocation of kitchen installations, repositioning of garden infrastructure, 
changes in bathroom fixture systems) and (ii) implementation and supervision-related deviations 
(e.g., excavation level errors requiring backfilling; façade cladding non-compliance necessitating 
dismantling and reinstallation). The case also reveals interpretative divergences among 
stakeholders regarding responsibility for rework, highlighting its relational and governance-
embedded character. Rework contributed to an approximate one-month schedule extension and 
additional costs, while exact figures remain confidential. The study advances a process-oriented 
understanding of rework and suggests mitigation through strengthened site supervision, clearer 
implementation protocols, and earlier coordination of operational decisions. 
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Öz 

Yeniden iş yapma, inşaat projelerinde maliyet artışları, süre gecikmeleri, kalite sorunları ve 
paydaş memnuniyetsizliği yaratan önemli bir performans sorunudur. Çoğunlukla tasarım 
değişikliklerine atfedilse de uygulama sürecindeki kararlar, denetim pratikleri ve çok aktörlü 
yönetişim dinamikleri de belirleyicidir. Bu çalışma, Türkiye’de küçük ölçekli tescilli bir ahşap 
konutun yeniden yapım sürecini vaka çalışmasıyla inceleyerek yeniden iş yapmayı yapı yönetimi 
perspektifinden ele almaktadır. Kültürel miras bağlamı, tasarım değişikliklerinin sınırlı olması 
sayesinde uygulama kaynaklı sorunların daha net analizine olanak sağlamaktadır. Veriler proje 
dokümanları, toplantı kayıtları, saha gözlemleri ve paydaşlarla yapılan görüşmelerden elde 
edilmiştir. Yeniden iş yapma; tamamlanmış işin sökülmesi veya yeniden yapılmasını gerektiren 
müdahaleler olarak tanımlanmış ve tetikleyiciler ile sonuçları açısından değerlendirilmiştir. 
Bulgular iki ana grubu göstermektedir: işveren kaynaklı operasyonel karar değişiklikleri ve 
uygulama/denetim hataları. Paydaşlar arasındaki sorumluluk farklılıkları, sürecin ilişkisel 
doğasını ortaya koymaktadır. Sonuç olarak, yeniden iş yapma süre uzaması ve ek maliyetlere yol 
açmıştır. Bunun azaltılması için daha güçlü saha denetimi, net uygulama süreçleri ve kararların 
erken aşamada koordinasyonu önerilmektedir. 

Anahtar Kelimeler: Yeniden iş yapma; yapı yönetimi; paydaş koordinasyonu; kültürel miras; 
Türkiye 
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1. INTRODUCTION 

Construction projects operate within complex socio-technical systems characterized by interdependent tasks, 
fragmented contractual structures, and multi-actor governance dynamics. Within such systems, rework remains one 
of the most persistent performance-deteriorating phenomena. It not only generates direct cost overruns and schedule 
delays but also produces indirect consequences such as productivity loss, stakeholder conflict, stress, and reputational 
risk (Love & Edwards, 2005; Ye et al., 2015). 

Rework is commonly defined as the unnecessary repetition of work due to incorrect execution, specification 
non-compliance, or decision changes after implementation (Asadi et al., 2021; Love, 2002). Project management 
frameworks emphasize minimizing rework to protect quality objectives and prevent resource waste (Project 
Management Institute, 2021). Empirical studies consistently associate rework with increases in cost, time, waste 
generation, and quality deterioration (Chen et al., 2023; Elseufy et al., 2024; Ma et al., 2019). Earlier research 
estimates that rework-related costs may account for a substantial proportion of total project expenditure when both 
direct and indirect impacts are considered (Love et al., 1999; Love & Edwards, 2005). 

Recent international research has approached rework more holistically. For instance, Gumusburun Ayalp and 
Arslan (2025) modelled critical rework factors using structural equation modelling and identified management 
deficiencies, design constraints, labour quality issues, and communication challenges as dominant contributors in the 
Turkish construction sector. Similarly, Gumusburun Ayalp and Erdem (2025) conducted a mixed bibliometric and 
content analysis study that classified rework causes into three overarching clusters: human- and contractual-based 
causes, design- and quality-based causes, and organizational drivers. These studies reveal the multi-layered structure 
of rework causation but largely rely on aggregated datasets and survey-based data, offering limited process-level 
insight into how rework unfolds in specific project environments. 

Stakeholder-oriented performance research has also highlighted communication breakdowns, design errors, 
workforce overload, and coordination failures as key inhibitors of project performance in developing contexts 
(Nishaant et al., 2025). While these findings reinforce the systemic nature of rework-related challenges, they remain 
predominantly cross-sectional and perception-based. Parallel to this line of inquiry, system dynamics modelling has 
conceptualized rework as a feedback-driven cycle embedded within project life cycles. Calderon-Téllez et al. (2025) 
demonstrated that rework cycles can be analytically integrated into extended project management process groups, 
emphasizing the reinforcing and temporal dynamics of corrective actions. However, such modelling approaches often 
lack detailed qualitative grounding within real project settings. 

Within the Turkish construction context, direct rework-focused empirical studies remain relatively limited. 
Although cost overruns, delays, and quality deficiencies have been widely investigated (Çekirdek, 2018; Pehlivan, 
2021), rework is often treated as an implicit outcome rather than an analytically central construct. Survey-based 
investigations have further shown that systematic measurement of rework costs is rarely institutionalized in Turkish 
firms (Baykan, 2019), revealing a gap between theoretical awareness and managerial practice. Emerging 
sustainability-oriented research in Türkiye also indirectly touches upon rework-related governance challenges. For 
example, Topraklı (2024) demonstrated how BIM-based material passport integration can enhance information 
transparency and lifecycle material tracking, potentially reducing errors and waste during implementation phases. 
Although not explicitly framed as rework research, such findings underline the importance of data accuracy, 
documentation integrity, and stakeholder coordination in preventing implementation failures. 

Despite these advances, a significant gap remains in understanding how rework materializes under regulatory 
constraints, particularly in cultural heritage reconstruction projects where design modifications are restricted. In such 
contexts, rework cannot be easily attributed to design change alone, suggesting the need to explore governance, 
communication, and implementation-level triggers more closely. Accordingly, this study investigates rework within 
a heritage building project in Türkiye. The research aims to identify rework events, analyse their root causes, and 
examine their consequences in terms of cost, duration, and quality performance. By providing process-oriented 
qualitative evidence grounded in a real project setting, this study complements existing survey-based and modelling 
approaches and contributes to a more context-sensitive understanding of rework governance in developing 
construction environments. 
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2. REWORK IN CONSTRUCTION 

Rework has long been recognized as one of the most persistent and performance-damaging phenomena in 
construction projects. A substantial body of research has documented its negative effects on cost overruns, schedule 
delays, productivity loss, and quality deterioration (Forcada et al., 2017; Ye et al., 2015; Chen et al., 2023; Elseufy 
et al., 2024). Despite the breadth of research, recent reviews emphasize that understanding of the underlying 
mechanisms of rework remains fragmented and often reductionist (Love et al., 2022). 

 

2.1 Classification of Rework Causes 

Empirical studies generally classify rework causes into design-related, client-related, contract-related, 
contractor-related, and organizational categories (Salihu & Babarinde, 2020; Hwang et al., 2014; Asadi et al., 2021; 
Love et al., 2019). Bibliometric syntheses further cluster these causes into human- and contractual-based factors, 
design- and project management-based factors, and organizational-based factors, suggesting that rework emerges 
from multi-layered systemic interactions rather than isolated technical errors. 

Early foundational work differentiated rework in design and construction phases (O’Connor & Tucker, 1986), 
identifying owner design changes and planning deficiencies as primary triggers. Later research expanded the actor-
based perspective, highlighting owners, contractors, vendors, and manufacturers as potential sources of rework 
responsibility (Davis et al., 1989). These studies collectively established that rework is rarely attributable to a single 
party and instead results from distributed decision-making failures. 

 

2.2 Communication, Coordination, and Governance Dimensions 

Beyond technical detailing errors, communication breakdowns and coordination deficiencies are repeatedly 
identified as critical drivers of rework (Love et al., 2005; Mahamid, 2016; Hassan et al., 2023). Studies in developing 
construction contexts emphasize that weak stakeholder alignment, poor supervision practices, and inadequate 
information flow significantly increase the likelihood of corrective work. In housing projects, particularly, 
insufficient communication between clients, consultants, and contractors has been shown to produce cascading 
implementation errors (Mahamid, 2016). 

Ansah et al. (2016) argue that the highly interdependent structure of construction tasks amplifies the impact of 
even minor mistakes. Because work packages are temporally linked (start–start, finish–finish, etc.), errors propagate 
across downstream activities, creating systemic performance deterioration. This dynamic perspective resonates with 
system-based interpretations of the rework cycle, where corrective actions may reinforce future inefficiencies if 
underlying governance conditions remain unresolved. Recent modelling approaches conceptualize rework as part of 
a feedback-driven cycle embedded within project management processes. System dynamics research demonstrates 
how decision pressure, supervision gaps, and coordination failures generate reinforcing loops that intensify rework 
across project phases. This perspective moves beyond static cause lists and positions rework as a dynamic managerial 
phenomenon. 

 

2.3 Human and Organizational Factors 

Human-centred explanations of rework highlight leadership quality, supervision competence, labour skills, 
and subcontractor selection practices (Fayek et al., 2003; Wasfy, 2010; Enshassi et al., 2017). Studies in the Turkish 
construction sector and comparable developing contexts indicate that unskilled labor, inadequate vocational training, 
and cost-driven subcontractor selection contribute significantly to corrective interventions (Işık et al., 2019; 
Çekirdek, 2018). 

Psychological and motivational dimensions have also been examined. Rework negatively affects workforce 
morale, induces stress and fatigue, and may create a vicious cycle where pressure to accelerate work increases the 
probability of further mistakes (Jarkas & Radosavljevic, 2012; Mohammadi & Tavakolan, 2019). Love and Edwards 
(2004) argue that rework generates indirect organizational consequences such as burnout, tension, and inter-
organizational conflict, indicating that its impacts extend beyond measurable cost and schedule metrics. 
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2.4 Rework in Specialized Contexts 

Rework dynamics vary across project types. In renovation and energy-efficient retrofitting projects, innovative 
materials and complex technologies may introduce application risks that trigger corrective work (Hwang et al., 2016). 
However, the literature has given comparatively limited attention to heritage reconstruction projects, where 
regulatory constraints restrict formal design changes. In such contexts, rework may not predominantly arise from 
large-scale redesign but from micro-level operational decisions and implementation deviations. 

 

2.5 Identified Gap 

Although the literature provides extensive taxonomies of rework causes and quantitative rankings of critical 
factors, two limitations remain evident: Many studies rely on survey-based cause identification without examining 
how rework unfolds temporally within project processes. The governance-embedded and relational mechanisms 
through which decision-making dynamics translate into corrective actions are insufficiently explored, particularly in 
small-scale and heritage-related projects. 

Accordingly, there is a need for process-oriented qualitative evidence that clarifies how rework emerges in 
practice, how stakeholder narratives diverge, and how corrective interventions interact with supervision and 
regulatory constraints. This study addresses this gap by examining rework in a registered reconstruction project 
through a qualitative case design. Rather than expanding the list of causes, it investigates how identified categories 
materialize under specific governance and regulatory conditions, thereby contributing a dynamic and context-
sensitive perspective to the rework literature. 

 

3. METHODOLOGY 

The study adopts a qualitative single-case study design to explore the emergence and consequences of rework 
within a small-scale heritage building. Qualitative case study methodology enables in-depth investigation of complex 
processes within their real-life context, particularly in under-researched domains where contextual variables 
significantly influence project outcomes (Süleymanoğlu-Kürüm, 2021; Flyvbjerg, 2006). The aim of the research is 
not statistical generalization but analytical insight into the mechanisms through which rework emerges under specific 
regulatory and managerial conditions. The case was selected purposively. The examined project is a registered 
residential reconstruction in which regulatory constraints limit formal design alterations during implementation. This 
characteristic makes the case analytically valuable, as it allows the identification of rework triggers beyond 
conventional design revisions. In addition, the researcher had continuous access to both tacit and explicit project 
information from the conceptual phase to completion, enabling longitudinal observation of decision-making 
processes, supervision practices, and implementation corrections. 

The stakeholders involved in the project are presented in Table 1. For analytical clarity, stakeholder roles are 
defined consistently throughout the study. The researcher participated in the project as an employer consultant during 
the entire implementation phase. This embedded position provided process-level insight into rework events but also 
introduced potential concerns regarding positionality. Rather than assuming neutrality, the study adopts reflexive 
transparency. The researcher’s role and its possible influence are explicitly acknowledged, and methodological 
triangulation was employed to reduce bias (detailed in the data analysis section). 

 

Table 1: Stakeholders included in the research and their duties. 

Stakeholder 
Mentioned in the 
Article 

Stakeholder 
Description 

Stakeholder Role Definition 

Employer Employer / Owner The person defined as the employer is the property owner of the housing project 
in question and is building the housing project for the use of their own family. 

Contractor Architect / Design 
Builder 

The architect referred to as the contractor in this article has followed the tasks of 
drawing the projects of the building, obtaining project approvals from the 
relevant boards, and then securing the construction permit. They are also the 
contractor for the construction work. 
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Researcher Research Architect The person defined as the researcher-architect in the article acted as the 
consultant for the employer on the project. They monitored the process and 
reported to the employer throughout the project process. 

Subcontractor Woodwork 
Contractor / 
Subcontractor 

The subcontractor responsible for the woodwork in the housing project. 

 

The project was implemented under a design–build structure. The architectural office first prepared the design 
and obtained the necessary approvals from the Regional Board for the Protection of Cultural Assets. Subsequently, 
the same office undertook construction responsibilities as contractor. Three-phase contractual agreements were 
signed between employer and contractor. During construction, subcontractors were engaged through unit-price and 
lump-sum agreements depending on the work package. Wooden works, which constituted the primary construction 
component, were executed under a unit-price contract, while mechanical, plumbing, electrical, and landscaping 
works were procured on a lump-sum basis. 

The case concerns a registered heritage structure. Since the project required compliance with restitution 
principles approved by the Regional Board for the Protection of Cultural Assets, formal design changes during 
implementation required re-approval. This regulatory framework substantially restricted discretionary modifications, 
thereby providing a controlled environment for examining non-design-related rework triggers. 

 

3.1. Research Questions 

This research aims to identify the reworks at the construction site of a residential structure designated as 
immovable cultural heritage and determine their causes and consequences. Firstly, it attempts to identify the reworks 
that occur during the construction process; subsequently, the reasons for these reworks are examined, followed by an 
assessment of their outcomes. 

• What are the reworks that occur in a reconstruction project? 

• What are the causes of the reworks that occur in a reconstruction project? 

• What are the results of the reworks that occur in a reconstruction project? 

Semi-structured interviews were conducted with three primary stakeholders: the employer, the contractor 
(design-builder), and the woodwork subcontractor. These actors were purposively selected because they were directly 
involved in decision-making, supervision, and implementation processes where rework events occurred. Their 
positions within the project structure enabled them to provide first-hand accounts of specific rework cases, their 
triggering factors, and their perceived consequences. 

The interview questions were adapted from Baykan (2019) (Table 2) and structured in alignment with the 
study’s research questions, which focus on identifying rework events, their causes, and their outcomes. Although no 
written questionnaires were distributed, interviews followed a predefined thematic guide to ensure consistency across 
participants. This guide covered three analytical dimensions: (1) identification of rework occurrences, (2) attribution 
of causes, and (3) evaluation of impacts on time, cost, and quality. 

Interviews were conducted face-to-face in professional settings relevant to each participant. Field notes were 
taken during the interviews and subsequently organized according to the three research questions. To enhance 
reliability and reduce subjective bias, statements obtained during interviews were cross-checked with project 
documentation, weekly meeting records, and site observations. Rework cases were included in the analysis only 
when supported by at least two independent data sources (interview narrative and documentary or observational 
evidence). It is seen from the studies conducted in the field that especially in small-scale housing works, employers 
make agreements with contractors who follow the project from the beginning to the end and complete the projects. 
This situation is accepted as a method applied in the field for the uninterrupted progress of the works (Akintoye & 
Fitzgerald, 1995). 
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3.2. Data Analysis Procedure 

Following data collection, interview notes, meeting records, and project documents were analysed through a 
structured qualitative coding process. The analysis proceeded in three stages. 

First, rework events were identified by reviewing interview narratives alongside weekly meeting minutes and 
site observations. Only cases that involved demolition, correction, dismantling, or reinstallation were considered 
rework events. Second, identified rework cases were categorized according to their triggering factors. Initial 
categories were derived deductively from the rework literature (e.g., design-related, implementation-related, 
coordination-related, employer-initiated). During analysis, these categories were refined inductively to reflect the 
specific characteristics of the case. 

Third, each rework event was mapped against the study’s three research questions: (1) type of rework, (2) 
underlying cause, and (3) observed consequence. This coding framework ensured analytical consistency across 
different data sources and prevented reliance on single-actor interpretations. All coding was conducted manually due 
to the limited number of interviews and the manageable scope of documentary material. Analytical memos were 
prepared during the coding process to document interpretative decisions and maintain transparency. 

 

Table 2. The interview questions of the project examined as a case study were adapted from the study (Baykan, 2019). 

Component  Interviewee  Interview Questions  Relation to Research Questions 

 1 Employer 

Was the quality of the structure as the contractor 
promised?  

Is the cost as planned?  

Was it possible to build within the target 
timeframe?  

Were you generally satisfied with the work done?  

What are your views on the work that you would 
like to be redone? 

Determining the results of rework. 
(Quality/Cost/Duration/Employer satisfaction (quality))  

Determining the reasons for rework. (Are there any 
change requests initiated by the employer?) 

 2 Contractor 

How did you manage your relationship with the 
employer during the project process?  

Were you supervised by the employer?  

Was there anyone from the architecture and 
engineering group on the supervision team? 

In reconstruction projects, compliance with the 
project is mandatory; were you able to achieve this?  

Were there any issues in coordinating between 
disciplines or teams during project 
implementation?  

Were there any delays or negligence caused by the 
employer in subcontractor and material supply 
payments?  

Can you describe the reworks in the project and tell 
their reasons? 

Identification of reworks.  

Determining the quality expectations of the employer and 
change requests.  

Determining whether there is an application that requires 
rework.  

Identifying faulty applications that will lead to rework.  

Identifying faulty applications that will lead to rework.  

Identification of reworks and their reasons. 

 3 Subcontractor 

Did you have any problems with your sub-teams?  

Did you encounter any issues with your daily or 
lump-sum payments?  

What are your views on the reworks you faced? 

Identifying faulty applications that will lead to rework.  

Identifying faulty applications that will lead to rework.  

Identification of reworks and their reasons. 
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3.3. Impact Assessment Strategy (Time and Cost) 

To address the consequences of rework, particular attention was given to time and cost implications. Time 
impacts were identified by comparing the initially planned construction timeline with actual completion dates 
recorded in weekly meeting minutes and progress tracking documents. Delays attributable to specific rework events 
were documented when schedule shifts coincided directly with dismantling, reinstallation, or corrective actions. 

Cost implications were assessed qualitatively rather than through full financial auditing. Evidence included 
documentation of additional labour, material replacement, demolition work, and stakeholder confirmation of scope 
changes. While exact monetary figures are not disclosed due to confidentiality constraints, relative cost increases and 
additional resource utilization were verified through cross-referencing contractor statements with observed 
implementation changes. This approach allowed the study to evaluate the impact of rework systematically without 
overstating quantitative precision. 

 

3.4. Reşitpaşa Wooden Reconstruction Housing Project 

The project subject to the field study is the reconstruction project of a registered wooden house located in the 
Reşitpaşa Neighbourhood of the Sarıyer district of Istanbul, built in the early 1900s and known to have been destroyed 
by fire in the 1990s. Since the demolished structure is a registered work, the structure to be rebuilt must also be built 
by the principles of restitution (the structure's initial design). The project started in July 2020 and was completed in 
February 2021 (Figure 1). Since the project is a reconstruction project, the implementation of the structure must be 
built by the restitution (the original structure) project. This factor reduces reworks on its own, but despite this critical 
factor, reworks have occurred in the project. 

  

 

Figure 1: The status of the construction site on December 15, 2020, January 15, 2021 and August 11, 2023 
(M. Mustafa Pehlivan Archive) 

 

3.5. Trustworthiness and Bias Management 

Given the researcher’s embedded role in the project, several measures were adopted to enhance credibility and 
reduce potential bias. 

First, methodological triangulation was applied by cross-validating interview narratives with documentary 
evidence and site observations. Second, rework cases were included in the analysis only when supported by at least 
two independent data sources. Third, divergent interpretations between stakeholders were documented rather than 
reconciled, ensuring that conflicting accounts were analytically visible. 
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Reflexive transparency was maintained throughout the study. The researcher acknowledged their position 
within the project structure and critically reflected on how this proximity could influence interpretation. Analytical 
memos were used to distinguish between observational evidence and interpretive inference. These strategies enhance 
internal validity and strengthen the reliability of the findings within the boundaries of single-case qualitative research. 

 

3.6. Ethical Considerations 

All participants were informed about the academic purpose of the study and their voluntary participation in 
interviews. To protect confidentiality, stakeholder identities are anonymized and referred to by functional roles (e.g., 
employer, contractor, subcontractor) rather than personal names. Project-specific financial details are reported in 
relative rather than absolute terms to maintain privacy. The study does not disclose sensitive contractual information. 

 

4. FINDINGS 

The findings are based on triangulated data obtained from weekly meeting records, site observations, project 
documentation, and semi-structured interviews conducted with the employer, contractor, and subcontractor. The 
construction process extended from July 2020 to February 2021, during which regular weekly meetings were held to 
monitor implementation and address emerging issues. Across these meetings and interviews, rework events were 
identified as instances where completed work required correction, dismantling, or reinstallation due to either decision 
changes or implementation errors. 

Throughout the eight-month construction period, communication tensions emerged among project 
stakeholders. Disagreements occurred between the employer and contractor regarding design-related decisions, and 
between the contractor and subcontractor concerning implementation details. These tensions did not always result in 
formal disputes but manifested through corrective actions, repeated installations, and schedule adjustments. The 
findings demonstrate that rework was not solely the result of technical failure but was closely linked to decision-
making dynamics and supervision practices (Table 3). 

 

Table 3. Identified Rework Events, Triggers, and Consequences in the Case Study 

Rework 
Category 

Specific Rework 
Event 

Trigger Type Description of 
Trigger 

Observed 
Consequences 

Governance / 
Relational 
Dimension 

Employer-
initiated change 

Relocation of 
kitchen cabinets 

Operational 
decision change 

Furniture layout 
decision revised 
during construction 

Dismantling and 
reinstallation of electrical 
and mechanical systems; 
additional labor and 
localized delay 

Decision-making 
shift after 
installation; 
coordination 
tension 

Employer-
initiated change 

Relocation of garden 
infrastructure 

Scope 
adjustment 

Adjacent plot rented 
as parking area 

Repositioning of garden 
installations; additional 
cost and labor 

Late-stage 
functional 
modification 

Employer-
initiated change 

Change of bathroom 
fixtures 

Product 
selection change 

Shift to built-in 
shower system after 
plumbing installed 

Partial demolition and 
reinstallation of 
plumbing; material and 
labor cost increase 

Sequential decision-
making issue 

Implementation 
error 

Over-excavation of 
foundation 

Supervision/ 
measurement 
error 

Incorrect 
determination of 
excavation level 

Backfilling required; 
time extension; 
additional cost 

Technical oversight 
weakness 

 
 

Implementation 
non-compliance 

Façade cladding 
without specified 2 
mm gaps 

Detail non-
compliance 

Subcontractor 
installed façade 
without required 
spacing 

Dismantling and 
reinstallation; additional 
labor cost; schedule 
pressure 

Divergent 
interpretations 
between contractor 
and subcontractor 
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Sector-wide 
technical risks 
(reported) 

Misinterpretation of 
plaster allowances 

Design–
manufacturing 
disconnect 

Application drawings 
lacking 
manufacturing 
awareness 

Potential dimensional 
errors leading to rework 

Gap between design 
intent and 
construction 
practice 

Preventive 
intervention 

Guillotine window 
mechanism revision 

Proactive 
technical 
adjustment 

Subcontractor 
recommendation to 
prevent cleaning 
issue 

Avoided future 
replacement and potential 
rework 

Experiential 
knowledge reduces 
long-term risk 

 

A first category of rework was triggered by employer-initiated changes during implementation. Although the 
project operated under regulatory constraints that limited formal design alterations, functional decisions taken during 
construction led to reinstallation works. For instance, the relocation of kitchen cabinets on the ground floor required 
the dismantling and reinstallation of previously completed electrical and mechanical systems. Similarly, after renting 
the adjacent plot as a parking area, garden infrastructure had to be repositioned. Another case involved the change 
from initially selected bathroom fixtures to a built-in shower system, necessitating partial demolition and 
reinstallation of plumbing works. These cases demonstrate that even in reconstruction projects with limited design 
flexibility, operational decisions taken during construction may generate significant rework. 

A second category of rework emerged from implementation and supervision errors. At the excavation stage, 
the foundation level was incorrectly determined, leading to excessive excavation and subsequent backfilling. This 
error required additional labour and extended the construction schedule. Another case concerned façade cladding 
installation. Although the contractor specified a 2 mm spacing between wooden cladding elements, the subcontractor 
proceeded without leaving the required gap. The contractor subsequently ordered the dismantling and reinstallation 
of the façade to comply with the specified detail. This corrective action resulted in additional labour costs and 
schedule pressure. Notably, the subcontractor did not initially acknowledge this rework during interviews, while the 
contractor emphasized it as a clear case of non-compliance. This divergence illustrates the interpretative differences 
between actors regarding responsibility for rework. Interview data also revealed structural tensions between design 
intent and construction practice. The contractor emphasized recurring sector-wide problems, such as incorrect 
interpretation of plaster allowances in application drawings, misalignment of wall angles affecting door frames, and 
improper finish level adjustments in wet areas. These examples, although not all specific to the examined project, 
illustrate the broader technical conditions under which rework commonly occurs. According to the contractor, a 
frequent cause of rework is insufficient practical knowledge among those preparing drawings, particularly when 
manufacturing realities are not fully considered. 

From the subcontractor’s perspective, rework was largely attributed to insufficient supervision and the 
selection of unqualified teams. The subcontractor argued that effective inspection by technically competent 
contractors reduces reconstruction needs. At the same time, he noted that subcontractor teams often resist strict 
supervision, preferring familiar construction habits over externally imposed application methods. This resistance can 
increase the likelihood of corrective work. Interestingly, the subcontractor also provided an example of preventive 
intervention: the selection of a guillotine window mechanism that allows inward tilting for cleaning purposes. This 
proactive technical adjustment prevented potential future rework, demonstrating that experiential knowledge can 
reduce long-term corrective interventions. Across all identified cases, rework produced measurable consequences for 
project performance. The project was completed approximately one month later than initially planned, with delays 
directly linked to foundation correction and installation-related rework. Additional costs were incurred through 
demolition, reinstallation, and material replacement. While exact financial figures remain confidential, both 
contractor and employer confirmed that corrective works contributed to budget increases beyond initial projections. 
Despite these impacts, the employer reported overall satisfaction with the final quality of the structure, indicating 
that rework functioned partly as a corrective quality assurance mechanism rather than solely as failure. 

The findings suggest that rework in this case did not arise primarily from large-scale design revisions but from 
micro-level decision changes, supervision weaknesses, and implementation deviations. The divergence between 
stakeholder narratives—particularly regarding responsibility for façade reinstallation—further reveals that rework is 
not merely a technical phenomenon but also a relational and managerial issue embedded in project governance 
practices. 
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5. DISCUSSION  

Rework has long been conceptualized in construction management literature as the unnecessary repetition of 
incorrectly executed work, primarily attributed to design changes, missing details, and workmanship deficiencies 
(Love et al., 2008; Ye et al., 2015). The findings of this case study partially confirm this dominant explanation; 
however, they also suggest that rework cannot be fully understood through linear cause–effect reasoning alone. 
Instead, the evidence points toward a governance-embedded and relationally constructed phenomenon shaped by 
decision timing, supervision practices, and stakeholder dynamics. 

Recent quantitative research conducted in the Turkish construction context provides an important macro-level 
frame for interpreting these findings. Gumusburun Ayalp and Arslan (2025) identified four critical rework factors 
(CRFs)—management and planning deficiencies, design and time constraints, labour quality and compliance issues, 
and project dynamics and communication challenges—through structural equation modelling. The present case study 
offers qualitative process-level insight that complements these statistically derived factors. For instance, employer-
initiated functional changes during implementation correspond closely with “design and time constraints,” while 
excavation miscalculations and façade non-compliance reflect “labour quality and compliance issues.” Most notably, 
supervision lapses and interpretative divergences between contractor and subcontractor directly resonate with 
“project dynamics and communication challenges.” 

However, unlike the survey-based modelling approach, this study reveals how these factors interact 
sequentially within a single project. Rather than appearing as isolated statistical predictors, they unfold temporally 
and relationally. This suggests that quantitative CRF models identify structural tendencies at sector level, whereas 
embedded case studies illuminate how those tendencies materialize through concrete governance interactions. 

A bibliometric and content-based mapping of rework causes by Gumusburun Ayalp and Erdem (2025) 
categorized rework origins into three major clusters: (1) human- and contractual-based causes, (2) design-, quality- 
and project-management-based causes, and (3) organizational-based causes. The examined reconstruction project 
reflects all three clusters simultaneously. Employer-driven layout changes represent contractual and human agency 
influences; façade installation conflicts highlight quality and supervision-based deficiencies; and the divergence 
between actors’ interpretations of responsibility illustrates organizational dynamics. Importantly, the façade 
reinstallation case demonstrates how responsibility for rework is socially negotiated rather than technically self-
evident. This supports the argument that rework is not purely a production failure, but a governance-mediated 
outcome shaped by power, interpretation, and professional positioning. The stakeholder perspective is further 
reinforced by findings from project performance research in developing-country contexts. Nishaant et al. (2024) 
identified lack of communication among stakeholders, design errors, and time constraints as the most critical 
performance challenges. In the present case, communication tensions did not escalate into formal disputes but 
manifested through corrective work, dismantling decisions, and schedule adjustments. This subtle form of tension 
indicates that rework may function as an operational expression of unresolved coordination problems. Consequently, 
rework becomes an observable artifact of deeper communicative and managerial misalignments. 

Beyond factor-based explanations, a more dynamic interpretation emerges when considering system dynamics 
perspectives on rework. Calderon-Téllez et al. (2025) conceptualize rework as part of reinforcing feedback loops 
embedded in project life cycles. Their system dynamics modeling demonstrates how initial deficiencies generate 
schedule pressure, which weakens supervision quality, leading to further errors and additional rework. The present 
case provides empirical micro-level evidence of such reinforcing loops. Employer-initiated installation changes 
generated dismantling, which created localized delays and coordination strain. Excavation miscalculations required 
corrective filling, extending duration and intensifying time pressure. Façade non-compliance resulted in reinstallation 
under schedule constraint. These episodes illustrate how rework is not merely episodic but cyclic, embedded within 
project governance structures. 

From this perspective, rework in the examined reconstruction project cannot be reduced to technical 
incompetence or isolated decision errors. Instead, it emerges from the interaction between regulatory rigidity 
(heritage constraints), stakeholder agency (employer design shifts), supervision structures, and implementation 
autonomy. The divergence between contractor and subcontractor narratives regarding façade reinstallation further 
demonstrates that rework involves interpretative framing and accountability negotiation. An additional nuance 
concerns the dual character of rework. While frequently treated as waste or inefficiency, the employer’s reported 
satisfaction with final quality suggests that certain corrective interventions functioned as quality assurance 
mechanisms. This observation complicates the purely negative framing dominant in the literature. Rework may 
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simultaneously represent failure and corrective governance capacity, particularly in small-scale heritage contexts 
were regulatory compliance limits formal design flexibility. 

In sum, this study contributes to rework scholarship in three ways. First, it provides process-level qualitative 
evidence that complements and contextualizes recent Turkish quantitative modelling of critical rework factors. 
Second, it empirically supports bibliometric classifications by demonstrating how multiple causative clusters co-exist 
within a single project. Third, it advances a dynamic governance interpretation aligned with system dynamics 
modelling, positioning rework as a reinforcing cycle embedded in decision-making and supervision structures rather 
than solely as a technical defect correction. 

By reframing rework as a governance cycle operating within relational project environments, the findings 
respond to calls for more nuanced and theoretically integrated analyses of rework phenomena. Rather than treating 
rework as a static outcome variable, future research may benefit from examining how project governance 
architectures either amplify or dampen rework cycles over time. 

 

6. CONCLUSION 

This study investigated the emergence, causes, and consequences of rework within a small-scale reconstruction 
project through a qualitative single-case study design. Rather than treating rework as an isolated technical deficiency, 
the analysis demonstrated that rework in the examined project was embedded in decision-making dynamics, 
supervision practices, and stakeholder interactions. The findings show that rework did not primarily stem from large-
scale design revisions—often emphasized in the literature—but from micro-level operational decisions, 
implementation deviations, and governance-related tensions. 

By systematically identifying rework events and categorizing them according to their triggers and 
consequences, the study contributes process-level evidence to the broader rework literature. The case confirms the 
relevance of widely recognized categories such as management and planning deficiencies, design-related constraints, 
labour quality issues, and communication challenges, as identified in recent quantitative research on the Turkish 
construction sector. However, beyond confirming these categories, the study reveals how such factors unfold 
temporally and relationally within a specific project context. In this sense, the contribution lies not in expanding the 
list of causes, but in clarifying the mechanisms through which rework materializes in practice.  

The study also advances the conceptual understanding of rework by interpreting it as part of a governance-
embedded cycle rather than merely a corrective technical action. In line with recent system dynamics approaches, 
the case demonstrates how decision changes, supervision weaknesses, and coordination pressures can create 
reinforcing feedback loops that intensify rework occurrences. This dynamic perspective highlights that rework is 
both a symptom of project-level tensions and, at times, a corrective quality control mechanism within constrained 
regulatory environments such as heritage reconstruction projects. From a practical standpoint, the findings suggest 
that reducing rework requires attention not only to technical detailing but also to supervision clarity, decision timing, 
and stakeholder alignment. Particularly in small-scale and heritage projects which regulatory rigidity limits formal 
design flexibility, operational decisions taken during construction may generate significant downstream corrective 
work. Therefore, early-stage coordination, explicit communication of implementation details, and technically 
informed supervision practices appear critical for minimizing avoidable rework. 

This study has limitations. As a single-case qualitative inquiry, it does not aim for statistical generalization. 
Instead, it offers analytical insights that may inform future comparative case studies or mixed-method research 
designs. Future research could integrate process-based qualitative findings with quantitative modelling approaches 
to examine how rework cycles operate across different project scales and procurement systems. Additionally, 
comparative studies across developing construction contexts may help clarify whether governance-embedded rework 
patterns identified here are context-specific or structurally recurrent. 

In conclusion, the study reframes rework not simply as a cost and schedule burden but as a relational and 
governance-sensitive phenomenon embedded within project management practices. By linking micro-level case 
evidence with contemporary rework theory, the research contributes to a more nuanced and process-oriented 
understanding of rework in construction management. 

 

 



Artium 2026 13(2)  45-58 

 

[56] 

 

ACKNOWLEDGEMENT  

This article was produced from the master’s thesis entitled “Yeniden Yapım İşlerinin Proje ve Şantiye 
Yönetimi Perspektifinden Değerlendirilmesi”, completed at Fatih Sultan Mehmet Vakıf University, Institute of 
Graduate Education, Department of Architecture. This study did not receive any specific grant from funding agencies 
in the public, commercial, or not-for-profit sectors. The data used in the research were collected within the scope of 
the thesis through project documents, site observations, and semi-structured interviews with professionals involved 
in the project. At the time the thesis research was conducted, ethics committee approval was not mandatory according 
to the applicable institutional regulations. All participants were informed about the purpose of the study, and their 
voluntary informed consent was obtained prior to data collection. 

 

REFERENCES 

The Articles: 

Akintoye, A., & Fitzgerald, E. (1995). Design and build: A survey of architects' views. Engineering, Construction 
and Architectural Management, 2(1), 27–44. https://doi.org/10.1108/eb021001 

Ansah, R. H., Sorooshian, S., & Mustafa, S. B. (2016). Lean construction: An effective approach for project 
management. ARPN Journal of Engineering and Applied Sciences, 11(3), 1607–1612. 

Asadi, R., Wilkinson, S., & Rotimi, J. O. B. (2021). The common causes of rework in construction contracts: A 
diagnostic approach. Journal of Engineering, Design and Technology, 21(4), 1107–
1133. https://doi.org/10.1108/JEDT-04-2021-0215 

Bajjou, M. S., & Chafi, A. (2020). Identifying and managing critical waste factors for lean construction 
projects. Engineering Management Journal, 32(1), 2–13. https://doi.org/10.1080/10429247.2019.1656479 

Balaban Ökten, B., & Baykan, Z. N. (2023). Design changes in Turkish construction industry: Investigation of 
applied competition projects. Tasarım + Kuram, 19(39), 278–
295. https://doi.org/10.59215/TASARIMKURAM.396 

Balouchi, M., Gholhaki, M., & Niousha, A. (2019). Rework causes and related costs in construction. International 
Journal of Quality & Reliability Management, 36(8), 1392–1408. https://doi.org/10.1108/IJQRM-06-2018-
0155 

Calderon-Téllez, J. A., Herrera, M. M., & Bell, G. (2025). The role of the rework cycle from system dynamics 
modelling for project management: challenges and future research agenda. Academia Revista Latino 
americana de Administración, 38(1), 6-31. 

Can, G., & Taş, E. F. (2021). Yapım sürecine etki eden ve fiziksel olmayan israf nedenlerinin analizi. Journal of the 
Faculty of Engineering and Architecture of Gazi University, 36(2), 655–668. 

Can, G., & Taş, E. F. (2023). İnşaat sektöründe malzeme israf yönetimine yönelik model önerisi. Kent Akademisi, 
16(4), 2353–2372. 

Chen, Z., Zhu, W., & Crama, P. (2023). Subcontracting and rework cost sharing in EPC projects. International 
Journal of Production Economics, 262, 108901. 

Davis, K., Ledbetter, W. B., & Burati, J. L. (1989). Measuring design and construction quality costs. Journal of 
Construction Engineering and Management, 115(3), 385–400. 

Elseufy, S. M., Hussein, A., & Badawy, M. (2024). Harnessing machine learning and structural equation modelling 
to quantify the cost impact of rework in bridge projects. Asian Journal of Civil Engineering, 25(5), 3929-
3941. 

Emmitt, S., Pasquire, C., & Mertia, B. (2012). Is good enough “making do”? Construction Innovation, 12(3), 369–
383. 

Enshassi, A., Sundermeier, M., & Zeiter, M. A. (2017). Factors contributing to rework. International Journal of 
Sustainable Construction Engineering and Technology, 8(1), 12–33. 

Flyvbjerg, B. (2006). Five misunderstandings about case-study research. Qualitative Inquiry, 12(2), 219–245. 



Artium 2026 13(2)  45-58 

 

[57] 

 

Forcada, N., Alvarez, A. P., Love, P. E., & Edwards, D. J. (2017). Rework in urban renewal projects in 
Colombia. Journal of infrastructure systems, 23(2), 04016034. 

Gumusburun Ayalp, G., & Arslan, F. (2025). Modeling Critical Rework Factors in the Construction Industry: Insights 
and Solutions. Buildings, 15(4), 606. 

Gumusburun Ayalp, G., & Erdem, E. N. (2025). Unraveling the origins of construction rework. Open House 
International, 50(1), 65–97. 

Hwang, B. G., Shan, M., & Tan, E. K. (2016). Reworks in green building projects. International Journal of 
Environmental Research, 10(4), 499–510. 

Hwang, B. G., Thomas, S. R., Haas, C. T., & Caldas, C. H. (2009). Measuring rework impact. Journal of 
Construction Engineering and Management, 135(3), 187–198. 

Hwang, B.-G., Zhao, X., & Goh, K. J. (2014). Client-related rework. International Journal of Project Management, 
32(4), 698–708. 

Hyun, H., Kim, H., Lee, H. S., Park, M., & Lee, J. (2020). Modular construction and rework reduction. Sustainability, 
12(2), 530. 

Işık, Z., Budayan, C., Aladağ, H., Demirdöğen, G., Yılmaz, T., & Arditi, D. (2019). İnşaat sektöründe mesleki eğitim 
performans göstergeleri. Teknik Dergi, 30(3), 9147–9174. 

Jarkas, A. M., & Radosavljevic, M. (2012). Motivational factors impacting productivity. Journal of Management in 
Engineering, 29(4), 446–454. 

Li, Y., & Taylor, T. R. (2014). Modeling the impact of design rework on transportation infrastructure construction 
project performance. Journal of construction engineering and management, 140(9), 04014044. 

Love, P. E.D., Smith, J., Ackermann, F., & Irani, Z. (2019). Making sense of rework and its unintended consequence 
in projects: The emergence of uncomfortable knowledge. International journal of project 
management, 37(3), 501-516. 

Love, P. E. D. (2002). Influence of procurement method on rework. Journal of Construction Engineering and 
Management, 128(1), 18–29. 

Love, P. E. D., & Edwards, D. J. (2004). Forensic project management. Civil Engineering and Environmental 
Systems, 21(3), 207–228. 

Love, P. E. D., & Edwards, D. J. (2005). Calculating total rework costs. Civil Engineering and Environmental 
Systems, 22(1), 11–27. 

Love, P. E. D., Edwards, D. J., & Irani, Z. (2008). Design-induced rework. IEEE Transactions on Engineering 
Management, 55(2), 234–247. 

Love, P. E. D., & Li, H. (2000). Quantifying rework causes and costs. Construction Management and Economics, 
18(4), 479–490. 

Love, P. E. D., Mandal, P., & Li, H. (1999). Causal structure of rework. Construction Management and Economics, 
17(4), 505–517. 

Love, P. E. D., Matthews, J., Sing, M. C. P., Porter, S. R., & Fang, W. (2022). State of science: Why does rework 
occur? Engineering, 18, 246–258. 

Ma, G. F., Jiang, S., Zhu, T. C., & Jia, J. Y. (2019). Schedule development under rework scenarios. Sustainability, 
11(20). 

Mahamid, I. (2016). Analysis of rework in residential projects. Jordan Journal of Civil Engineering, 10(2), 197–208. 

Mahamid, I. (2022). Impact of rework on material waste in building construction projects. International Journal of 
Construction Management, 22(8), 1500-1507. 

Miri, M., & Khaksefidi, M. (2015). Cost management in construction projects: Rework and its effects. Mediterranean 
Journal of Social Sciences, 6(6), 209–215. 



Artium 2026 13(2)  45-58 

 

[58] 

 

Mohammadi, A., & Tavakolan, M. (2019). Production pressure and safety performance. Journal of Safety Research, 
71, 273–284. 

Nishaant, H., Sudhakumar, J. N., & Chellappa, V. (2025). Identifying resource allocation challenges in multiproject 
environments in the construction industry. Journal of Legal Affairs and Dispute Resolution in Engineering 
and Construction, 17(3), 04525024. 

O’Connor, J. T., & Tucker, R. L. (1986). Constructability improvement. Journal of Construction Engineering and 
Management, 112(1), 69–82. 

Oyewobi, L. O., Ibironke, O. T., Ganiyu, B. O., & Ola-Awo, A. W. (2011). Evaluating rework cost. Journal of 
Geography and Regional Planning, 4(3), 147–151. 

Salihu, C., & Babarinde, S. A. (2020). Strategies for reduction of design-related rework in the Nigerian construction 
industry. PM World J, 9(2), 1-11. 

Süleymanoğlu-Kürüm, R. (2021). Uluslararası ilişkilerde nitel yöntemlerle makale yazımı. Pamukkale Üniversitesi 
Sosyal Bilimler Enstitüsü Dergisi, 42, 149–169. 

Topraklı AY (2024), "Enabling circularity in Turkish construction: a case of BIM-based material management 
utilizing material passports". Smart and Sustainable Built Environment. https://doi.org/10.1108/SASBE-05-
2024-0199 

Ye, G., Jin, Z., Xia, B., & Skitmore, M. (2015). Analyzing causes for reworks. Journal of Management in 
Engineering, 31(6). 

Report: 

Fayek, A. R., Dissanayake, M., & Campero, O. (2003). Measuring and classifying construction field rework: A pilot 
study. Research Report. 

Book: 

Fewings, P., & Henjewele, C. (2019). Construction project management: An integrated approach (3rd ed.). 
Routledge. 

Project Management Institute. (2021). The standard for project management and a guide to the project management 
body of knowledge (PMBOK guide). 

Paper Presented and Published in a Symposium: 

Hassan, A. M., Renuka, S. M., & Monika, T. (2023). Analysis of factors causing rework and their mitigation 
strategies in construction projects. Materials Today: Proceedings. 

Thesis: 

Baykan, Z. N. (2019). Türk inşaat sektöründe tasarım değişiklikleri: Uygulanmış yarışma projelerinin 
incelenmesi(Master’s thesis, Fatih Sultan Mehmet Vakıf University, İstanbul, Türkiye).  

Çekirdek, A. N. (2018). Türk Yapım Projelerinde Tekrarlanan İşlerin (Rework) Sebepleri ve Proje Performansı 
Üzerinde Etkileri [Yüksek Lisans Tezi, İstanbul Teknik Üniversitesi].  

Pehlivan, M. M. (2021). Yeniden Yapım İşlerinin Proje ve Şantiye Yönetimi Perspektifinden Değerlendirilmesi 
[Yüksek Lisans Tezi, Fatih Sultan Mehmet Vakıf Üniversitesi Lisansüstü Eğitim Enstitüsü]. 

Wasfy, M. (2010). Severity and impact of rework, a case study of a residential commercial tower project in the 
Eastern Province-KSA. King Fahd University. 

 


