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Abstract - Schedule overruns represent a continuing problem in public housing construction, in which the performance of
projects is determined not only by laboratory conditions determined in technical or management approaches but also by context-
sensitive societal and other mores. Despite the fact that previous works mostly centre on operational and environmental aspects
as explanatory variables of delay, very few quantitative models directly include socio-cultural factors. Notably, the collective
effects of internal, external, managerial-administrative, and socio-cultural factors on construction schedule delays are tested
in this study through the application of Partial Least Squares Structural Equation Modeling (PLS-SEM). Data were collected
by 99 professionals involved in public housing projects. The measurement model assessment indicates satisfactory reliability
and validity. Structural analysis reveals managerial and administrative factors having the greatest effect on schedule delays (5
=0.365, p = 0.001), with socio-cultural factors having the second highest relationship with system delay (f = 0.261, p < 0.001),
Jfollowed by internal factors (f = 0.259, p = 035) and external factors (f = 0185, p=48). The model explains 27% of construction
schedule delay variance (R2 = 0.270), showing moderate explanatory capacity for socio-organization study contexts. The
outcomes suggest that the schedule performance in public housing projects is more influenced by the quality of governance and
community dynamics than technical or environmental aspects. This study extends delay analysis frameworks by proposing an
explicit consideration of socio-cultural variables as a latent construct, which also provides useful insights for realistic

approaches to involve stakeholders and strengthen the administration in schedule management activities.

Keywords - Construction delay, PLS-SEM, Project schedule performance, Public housing, Socio-cultural factors.

1. Introduction

Schedule performance is a critical predictor of success in
public housing construction projects. In publicly funded
housing, delays often lead to cost escalation and contractual
disputes, with direct implications for the timely provision of
housing services to the community. Unlike commercial
projects, public housing is closely tied to social welfare
objectives; therefore, schedule delays can generate broader
socio-economic consequences [1-4].

Most studies that have been done on the topic of
construction delays currently concentrate on the role played
by technical shortcomings, unavailability of resources,
inefficiency in management, and others like weather
conditions and governmental laws. These variables have been
tested in depth utilizing both qualitative and quantitative
approaches to determine their impact on the scheduling
process [5-10]. However, in the context of public housing
construction, which is highly community-oriented, existing

OSOE)

may be insufficient to fully explain the causes of delay. Recent
studies indicate that non-technical and sustainability-related
factors play a crucial role in construction performance, yet
their influence is often overlooked in many delay models [1,
11, 12].

Public housing constructions take place in a socially
sensitive environment where issues of land ownership and
community hostility arise. This reflects an ongoing trend to
move by narrowly technical towards more integrated socio-
organizational perspectives in the construction management
research community. These conditions emphasize the growing
impact of socio-cultural dynamics forces on construction
project performance.

These socio-cultural conditions can impede site access,
slow mobilization and extend negotiations among
stakeholders and surrounding communities [13, 14]. While
prior research acknowledges the highlighting of stakeholder
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engagement and social acceptance in infrastructure
development [15, 16], these factors are often not explicitly
integrated into quantitative models of project delay. However,
socio-cultural dimensions are frequently treated descriptively
and rarely incorporated as explicit latent constructs in
quantitative delay models.

Although there have been increasing calls for attention to
the risks associated with stakeholders, past empirical work has
tended to view socio-cultural issues as secondary or even
qualitative elements rather than incorporate them into sound
quantitative modeling approaches.

This points to a significant gap in the literature, aligned
with public housing efforts that require considerable and
inescapable engagement of communities. Furthermore,
existing delay models are limited to technical and managerial
domains and do not consider the socio-cultural aspects of
public housing development.

In this regard, the current study proposes a conceptual
model that integrates socio-cultural elements as one of the key
variables used in estimating the impact of delays with the help
of a PLS-SEM approach to empirically test its relative
highlighting compared to conventional delay predictors. On
the contrary to other former works, this investigation mainly
proves the role of socio-cultural factors as significant
constituents of project schedule behavior.

Such arising issues are specifically relevant in developing
countries where land management rules, informal community
systems, and socio-political struggle could affect construction
project execution greatly. In the absence of formal modeling
of these factors, traditional delay analysis models are likely to
underestimate their impact on construction schedule delays.

Thereby, an integrated strategy will be required for
analyzing the influence of these factors on construction project
delays. In this connection, the joint effects of internal,
external, managerial-administrative, and socio-cultural
factors on delays in public housing construction projects are
tested through the application of Partial Least Squares-
Structural Equation Modeling (PLS-SEM). In this study,
socio-cultural factors are explicitly defined as an independent
latent variable, thereby contributing to the existing body of
knowledge in delay analysis, which has traditionally been
dominated by technical and managerial perspectives.

Objectives of the outcomes of this study attempt to add
value to the field of construction management through insights
by this empirical study on the highlighting of social-cultural
variables compared to the conventional variables that cause
delay. Practically, the outcomes provide valuable insights for
policymakers, contractors, and project managers involved in
public projects on how to incorporate social risk factors into
schedule management.
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2. Literature Review and

Development

This research takes an integrative approach that integrates
both project management theory and social system theory to
help comprehend the complex reality of construction delay,
where project performance is not just about effectiveness but
also about social processes and the institutional setting. by a
project governance perspective, delays occur when
coordination is insufficient to effectively align the interests
and processes of the various parties involved.

Hypotheses

Furthermore, based on the social system theory,
construction projects should be regarded as an open system
within a bigger socio-cultural environment. So community
relations, culture and relationship among stakeholders become
significant enough.

Integrating the theoretical lenses offers the fundamental
insights required to consider socio-cultural context in delay
analysis, particularly as community engagement is high
among public housing projects.

2.1. Construction Schedule Delay

Delay in the construction schedule is defined as the
inability to perform certain project tasks within the stipulated
period according to the contractual agreement. In public-
sector projects, delays often lead to cost escalations,
contractual disputes, and inefficiencies in service delivery [1-
4]. However, in the context of public housing, such delays
have implications that extend beyond financial considerations
alone.

In previous research on delay, a number of factors have
been found to contribute to delay, and these have been broadly
categorized into internal, external, and managerial factors [5,
8, 13]. While these factors are widely acknowledged, most
empirical models remain dominated by operational and
organizational variables.

Socially embedded factors, particularly those emerging
by community interactions, are often discussed qualitatively
but are less frequently operationalized and quantified as
empirical constructs.

The execution of projects within the context of close
cooperation with neighboring communities and socio-political
systems results in a conceptual disconnect when analyzing
public housing project delays. In order to bridge this
conceptual disconnect, sociocultural factors need to be
incorporated into thorough analytical methods.

Recent international research across Asia, Africa, and the
Middle East indicates that socio-cultural and stakeholder-
related factors are becoming increasingly important
determinants of construction delays in developing countries.



Mardiaman & Minson Simatupang / IJCE, 13(7), 53-63, 2026

2.2. Internal Factors

Internal factors represent project-specific conditions that
are directly handled by the executing organization. These
include design clarity, drawing changes, equipment readiness,
labor adequacy, material availability and cost feasibility.
Empirical research in popular forums regularly identifies
shortcomings in these as a key driver of productivity loss,
rework and hence schedule slippage.

Frequent iteration and changes in design, redesign issues
disrupt workflow continuity and tend to require rework or
corrective actions. Likewise, a shortage of skilled labor and
delays in building material delivery impact operational
efficiency and lengthen task durations. by a production and
resource-based perspective, these elements are theoretically
linked to schedule delays because they directly affect core
project execution processes.

Accordingly, the following hypothesis is proposed:
H1: Internal factors significantly affect construction schedule
delay.

2.3. External Factors

External variables include the factors that are not directly
affected by project management. Such factors include weather
conditions, soil types, government regulations, and
accessibility of the site. In this vein, delays associated with
weather conditions and ground characteristics have been
suggested to contribute to setbacks in foundation and
structural ~ construction, particularly in  housing and
infrastructure projects [7, 13-16].

In addition to internal variables, external factors often
necessitate the use of adaptive scheduling techniques rather
than relying solely on managerial control. While contingency
planning may mitigate some impacts, the uncertainty
associated with environmental conditions continues to pose
challenges to timely project delivery [19]. Therefore, external
constraints remain a theoretically valid determinant of
schedule delay.

The paraphrasing service ran into an issue twice, so I’ll
give you a clean, humanized version directly:

Based on this explanation, the second hypothesis is
formulated as follows:

H2: External factors have a significant impact on
construction schedule delays.

2.4. Managerial and Administrative Factors

Managerial and administrative factors encompass issues
related to coordination, communication, control systems,
decision-making, and payment processes. The project
performance literature highlights that inadequate coordination
among project participants can increase the likelihood of
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approval delays, scheduling errors, and ineffective resource
management [17-19].

From an organizational theory perspective, managerial
tools represent the integration structure that helps coordinate
planning and implementation processes. Although the
available technical resources might be adequate, improper
management practices and administrative delays may
outcome in a build-up of scheduling discrepancies. In public
projects, in particular, administrative activities and hierarchy-
based decision processes might influence delay rates [20-22].

Therefore, managerial and administrative effectiveness is
expected to exert a significant influence on schedule
performance.

H3: Managerial and administrative factors are significant in
the delay of the construction schedule.

2.5. Socio-Cultural Factors
Socio-cultural factors refer to community-related and

contextually embedded influences that affect project
implementation. These include land ownership issues,
traditional land claims, community opposition, safety

concerns, and levels of community support. Infrastructure and
housing projects developed in socio-culturally complex
environments are particularly susceptible to delays arising
from land disputes or resistance by local communities [23].

Studies on social license to operate have shown that
project continuity hinges on stakeholder acceptance and trust
[15]. Poor community support can cause construction work to
stall due to protests, inaccessibility or prolonged negotiations.
Although their highlighting has been established, these socio-
cultural factors are sometimes dealt with descriptively and
sometimes incorporated as separate latent variables in delay
models.

In public housing projects, where programs directly affect
the community, the influence of socio-cultural factors on
delay outcomes may be as significant as technical or
managerial factors. Modeling these as relations of variables in
a structural equation model allows for a full assessment of how
they interact to influence project delays. Accordingly, the final
hypothesis is proposed:
affect

H4: Socio-cultural  factors

construction schedule delay.

significantly

3. Materials and Methods
3.1. Research Design

In this respect, a quantitative research design was taken to
test the causal relationships among internal, external,
managerial-administrative, and  socio-cultural  factors
influencing construction schedule delays. Data were primarily
gathered through a structured questionnaire.
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In this connection, Partial Least Squares—Structural
Equation Modeling (PLS-SEM) was selected as the analytical
approach due to its predictive strength and its capacity to
accommodate complex structural relationships and moderate
sample sizes [41]. PLS-SEM is particularly well-suited for
construction management research due to the theoretical
development in the field being somewhat nascent, with the
primary focus on this type of research being on estimating the
strength and significance of relationships among latent
constructs. In addition, because PLS-SEM can be applied for
exploratory analysis with new constructs (such as socio-
cultural variables) where theories are not strong (Chin, 2010),
it appears to fit the adopted exploratory qualitative approach
well. In addition, it accommodates non-normally distributed
data and smaller samples that align with construction
management research.

Moreover, the use of PLS-SEM is well-suited to
exploratory analysis with novel constructs, for example,
socio-cultural factors, where the underlying theory is not well-
established. Furthermore, it allows for the use of non-normally

distributed data and smaller samples, which are well-suited to
construction management research.

3.2. Population, Sampling, and Data Collection

The study targeted professionals directly involved in
public housing construction projects. In that regard, purposive
sampling was used to avoid the chance that respondents does
not have relevant experience in project implementation and
schedule maintenance.

Data was collected from January 2 to February 2, 2026.
In total, 99 valid questionnaires were used in the response
analysis. The sample size meets the minimal requirement for
PLS-SEM analysis, that is, a sample size greater than ten-fold
of the biggest number of structural paths directed at a latent
development.

Table 1 presents the questionnaire indicators used in this
study.

Table 1. Questionnaire indicators

A Internal Factor

Al | Limited human resources (labor) are affecting project delays [24, 25].

A2 | Lack of experience of the project team in apartment building construction [8, 22, 26]
Delays in the procurement of building materials.

A3
[9, 27]

A4 | Lack of coordination among project teams [18-20, 28]

A5 | Limited construction tools and equipment [29, 30]

B External Factors

B1 | Extreme weather conditions in Papua affect project progress [13, 14, 16, 31].

B2 | Limited modes of transportation for delivering materials to the project site outside the island. [32, 33].

B3 | Delays in obtaining permits by government agencies [15].

B4 | Social or cultural conflicts around the project site [23, 34-36]

B5 | Increase in material prices due to Papua's geography [35].

C Management and Administrative Factors

C1 | Poor project planning [37, 38].

c2 Delays in payment by the employer [19].

c3 Lack of supervision and evaluation of project progress [33].

ca Changes in design or project scope during implementation [39].

C5 | Lack of communication among the project and government parties [25].

D | Social and Cultural Factors

D1 | Social conditions [39].

D2 | The existence of customary land rights protected by Special Operations [37, 40].

D3 | The role of the tribal chief as an individual in a region [25].

D4 | The existence of holidays is stipulated in Papua Governor Decree No. 140 of 2008 [37].
Y = Project Delays

Y1 | Project progress is in line with the planned time targets [41].

Y2 | Deviations between planned and actual progress often occur [41, 42].

T3 | Projects often require additional time beyond the contract schedule [43, 44].
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3.3. Measurement of Variables
The research model consists of four exogenous latent
constructs and one endogenous construct:
e Internal Factors
External Factors
Managerial-Administrative Factors
Socio-Cultural Factors
Construction Schedule Delay (endogenous)

Each construct was operationalized in a reflective manner
and measured with multiple indicators based on the literature.

In this respect, responses were analyzed utilizing a five-
point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). Higher scores were interpreted as indicating
a greater level of agreement with statements related to
potential causes of construction schedule delays.

3.4. Structural Model Specification
The structural relationship among variables is expressed
as
Y:ﬁ1X1+ﬁ2X2+ﬁ3X3+....+§

e Y =Construction Schedule Delay

e X;=Internal Factors

e X,=External Factors

e X;= Managerial-Administrative Factors
e X,= Socio-Cultural Factors

e BB, = path coefficients

e c=errorterm

3.5. Data Analysis Procedure

In this regard, data analysis was performed utilizing
SmartPLS software and was carried out through a two-stage
evaluation procedure:

3.5.1. Measurement Model Assessment
The conceptual research model is illustrated in Figure 1.

s DI m
Fig. 1 Model of SEM

G ¢4
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In this respect, the measurement model was assessed to
verify the reliability and validity of the constructs, and the
following criteria were taken;

e Indicator Reliability: Outer loadings > 0.50
e Internal Consistency Reliability: Composite Reliability

(CR)>=0.70
e Convergent Validity: Average Variance Extracted (AVE)

>0.50
e Discriminant Validity: Fornell-Larcker criterion

Composite Reliability (CR) was calculated as:

X

R G z0 @
Average Variance Extracted (AVE) was calculated as:
AvE=—21 @)
i+ 5o
3.5.2. Structural Model Assessment
The structural model was analyzed utilizing:
e  Path coefficients (B)
e Bootstrapped t-values
e p-values
o  Coefficient of determination (R?)
o Effectsize (f2)
e Predictive relevance (Q?)
The coefficient of determination was calculated as
an2
R=1- 200 3)
%(¥-Y)

Effect size (f2) was computed to determine the relative
contribution of each exogenous construct:

— ngncluded'thncluded
fz 1 _ngﬂ(’/ltdc’d (4)
In this regard, predictive relevance (Q?) was analyzed
through the blindfolding procedure. A Q2 value exceeding
zero was interpreted as proof that predictive relevance is
exhibited by the model for the endogenous constructs.

3.6. Common Method Bias Assessment

In this respect, Harman’s single-factor test was performed
to evaluate the potential presence of common method bias.
The outcomes revealed that less than 50% of the total variance
was described by the first factor, referring that common
method bias was not a substantial concern.

By the same token, collinearity was tested utilizing VIF
values, which were found to be below 3.3, thereby confirming
the absence of multicollinearity.
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4. Results and Discussion
4.1. Results
4.1.1. Measurement Model Assessment

In this respect, the measurement model was assessed to
verify indicator reliability, internal consistency reliability,
convergent validity, and discriminant validity before the
structural relationships were tested. All constructs were
specified as reflective measures.

Indicator Reliability

Indicator reliability was assessed utilizing outer loadings,
with a threshold of 0.50 adopted as the minimum acceptable
value. Indicators with loadings below this threshold were
removed to enhance construct reliability.

In this regard, the outer loading values of the
measurement model are presented in Table 2.

Table 2. Outer loadings of measurement model indicators

Construct Indicator Outer Loading

Al 0.685

A2 0.882

Internal Factors A3 0742

Ad 0.828

B2 0.413

External Factors B3 0.550

B4 0.803

Managerial & gé 8222
Administrative :

Factors c4 0.714

C5 0.781

D1 0.834

Socio-Cultural D2 0.771

Factors D3 0.664

D4 0.568

Schedule Delay Y2 0.812

Indicators B2 (0.413), Y1 (0.455) and Y3 (0.412) were
removed due to loading less than 0.50. Since their correlation
coefficients are more than the minimum acceptable value,
other indicators have good reliability.

Internal Consistency Reliability

In this respect, Composite Reliability (CR) was taken to
assess the internal consistency reliability of the model. A CR
value exceeding 0.70 was regarded as an indication of
acceptable reliability.

Composite reliability is calculated as:
_ O
CR=Zrra ©)
where A;represents standardized outer loadings.

All constructs achieved CR values above 0.70,
confirming satisfactory internal consistency.

Convergent Validity

In this respect, convergent validity was assessed utilizing
Average Variance Extracted (AVE). An AVE value of 0.50 or
higher was determined, indicative of the proportion of
variance in the indicators that is described by the construct.

AVE is computed as

2
AVE=—21 (6)
T30

Table 3 summarizes the CR and AVE outcomes.

Table 3. Composite reliability and convergent validity

Construct Composite Reliability | AVE
Internal Factors 0.86 0.56
External Factors 0.79 0.51

Managerial &
Administrgtive Factors 0.8 0.59
Socio-Cultural Factors 0.90 0.64
Schedule Delay 0.81 0.54

In this respect, the recommended thresholds (CR > 0.70
and AVE > 0.50) were satisfied by all constructs, thereby
confirming adequate convergent validity.

Discriminant Validity

In this respect, discriminant validity was assessed
utilizing the Fornell-Larcker criterion. The square root of the
Average Variance Extracted (AVE) for each construct was
found to exceed its correlations with other constructs, thereby
indicating that each construct is empirically distinct from the
remaining latent variables. These outcomes revealed that there
is enough discriminant validity in the measurement model to
test the structural one.

Against this backdrop, the measurement model was found
to exhibit adequate discriminant validity and was therefore
determined suitable for testing the structural model.

4.1.2. Structural Model Assessment

In this respect, the structural model was analyzed by
assessing path coefficients (f), t-values, and p-values to
determine their significance, alongside the coefficient of
determination (R?), effect size (f?), and predictive relevance
(Q?), after which the structural model was confirmed.

Path Coefficients and Hypothesis Testing
All the proposed links are positive and significantly
associated with each other at the 5% significance level.

Managerial and administrative aspects, sociocultural
aspects, internal aspects, and external aspects affect
construction schedule delays with p = 0.365 > 0.261 >
0.259>0.185.
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Table 4. Structural path coefficients

Hypo Path Path Coefficient t-value p-value Outcome
H1 Internal Factors — Schedule Delay 0.259 211 0.035 Supported
H2 External Factors — Schedule Delay 0.185 1.98 0.048 Supported
H3 Managerial & Administrative Factors — 0365 342 0.001 | Supported

Schedule Delay
H4 Socio-Cultural Factors — Schedule Delay 0.261 4.87 0.000 | Supported

Coefficient of Determination (R?)
Explanation strength of the model is measured through
the R-squared value:
R*=0.270

That is, 27% of the variation in construction schedule
delay can be describped by internal, external,
managerial/administrative and socio-cultural factors (which
the model doesn’t consider as independent variables).

In PLS-SEM analysis, R? values of 0.25 can be deemed
weak to moderate in the context of behavioral and socio-
organizational studies according to existing guidelines [4]. As
such, the model shows sufficient explanatory power given the
complexity of construction project environments.

Effect Size (f2)

The effect size (f2) was determined to assess the relative
impact of each external component on the endogenous
variable.

2 2
fz _ Rincluded 'Rincluded

2
1 'Rincluded

Outcomes reveal that the managerial, administrative and
socio-cultural variables demonstrate medium-sized effect
sizes; however, internal and external variables show small
effect sizes.

This implies that the incremental refinements in
management coordination systems and a well-managed socio-
cultural engagement corps are more apt to affect a bottleneck
as opposed to a mere technical fix or environmental
accommodation.

Predictive Relevance (Q?)

Blindfolding was used to assess the predictive ability of
the model. In this case, the Stone-Geisser Q2 value obtained in
terms of construction schedule delay was higher than zero,
implying that the structural model has adequate predictive
ability. By the same token, a Q2 value above zero in relation
to construction schedule delays was regarded as proof that the
model exhibits predictive relevance.

To confirm the stability of the model, further sensitivity
analysis was performed by evaluating changes in path
coefficients across subsamples. The outcomes exhibit
consistent relationships among constructs and confirm the
validity of the estimate of models.
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4.2. Discussion

The structural equation modeling outcomes reveal that
the construction project schedule delay within the public
housing construction project setting depends on both internal
and external factors, in addition to managerial-administrative
and socio-cultural variables. The four independent variables
account for 27% of the variation in schedule delay, as per the
coefficient of determination (R? = 0.270). Even though the
amount of described variance may be deemed moderate, it is
acceptable since the study deals with the behavioral and socio-
organizational nature of construction management, where
project outcomes depend on a number of interplays.

Compared to traditional delay models that primarily
emphasize technical and managerial variables, the proposed
model demonstrates enhanced explanatory relevance by
incorporating socio-cultural constructs. Although previous
studies tend to emphasize technical considerations as drivers,
the outcomes of this research highlight that socio-cultural
factors not only have similar effects with technical aspects but,
in some cases, demonstrate stronger impacts, therefore
showing us changes among detected causes of delay in public
housing projects.

Of the constructs tested, the managerial and
administrative factor has the highest standardized parameter
estimate or path coefficient, with a f of 0.365; p-value 0.001.

This suggests that schedule compliance is driven by
coordination efficiency, decision-making speed, monitoring
practices, and  administrative  effectiveness.  Poor
communication among contractors, consultants and project
owners may outcome in inefficiency in accommodating
emerging problems and resource allocations, consequently
leading to deviations from the schedule. These outcomes
further validate empirical proof that managerial processes
function as a key integrative mechanism linking technical
planning with on-site implementation [17, 19].

The outcomes obtained by the present study support some
of the outcomes of other international studies that emphasize
the highlighting of socio-cultural factors in determining delays
in project management. In contrast to earlier models on delays
that emphasized the predominance of technical aspects, this
study shows the dominance of socio-cultural factors in
delaying the process of construction. This could probably be
due to the distinctiveness of public housing development
projects compared to other construction projects.
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The outcomes additionally indicate that socio-cultural
disruptions operate as systemic risks rather than merely
isolated events, propagating across the different phases of
project execution. This supports the view that strategies to
mitigate delay should focus not only on technical plans but
also on proactively engaging with stakeholders and devising
holistic social risk management strategies. Socio-cultural
dimensions are significant statistically in their effect on
schedule delay (f=0.261, p<0.001), as well as being one of the
most important factors in the model.

Socio-cultural factors show a statistically significant
impact on schedule delay (f = 0.261, p < 0.001) and are one
of the most important factors in the model. The significance
of this coefficient clearly shows that the community-related
problems of land, community opposition, and safety problems
are not marginal events but represent structurally relevant
determinants in influencing time performance in public
housing projects.

In conclusion, property disputes and community
opposition can hinder construction activities, restrict site
access, and prolong negotiation processes. These outcomes
provide quantitative support for arguments in the literature on
social license and stakeholder conflict, underscoring the
highlighting of securing community support for successful
infrastructure delivery [18, 45].

Such outcomes have been confirmed by other studies
emphasizing the highlighting of stakeholder involvement and
alignment by a socio-cultural perspective in the achievement
of project success, especially in government-funded projects
[12].

The analysis of internal factors confirms a positive
relationship among internal variables and schedule delays (B
= 0.259, p = 0.035). Factors such as design changes,
equipment availability, adequacy of labor supply, and the
reliability of material delivery remain critical determinants of
schedule performance. However, the slightly smaller
coefficient magnitude compared to the managerial variables
indicates that technical readiness by itself is not a sufficient
condition for schedule stability. Excessive socio-cultural
upheaval or inefficient coordination, such as might overcome
internal efficiency gains, could be a barrier even if resources
and technical plans are forthcoming.

External factors have the least impact, but they remain
statistically significant as well (f = 0.185, p = 0.048). Factors
including weather conditions, soil properties, site constraints,
etc., can affect the construction progress; however, the effect
of these factors seems to be relatively limited in this case. This
is possibly due to the majority of environmental hazards being
predicted at the planning stage and mitigation measures
included as part of scheduling changes. However, their
ongoing relevance shows that environmental factors are still
key drivers of construction delays.
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The effect size (f2) analysis helps to better understand the
relative highlighting of each construct. The managerial and
socio-cultural constructs have a medium effect size, while the
internal and external constructs have a small effect size. This
indicates that improvements in the design of the managerial
coordination system and effective strategies for socio-cultural
engagement are more likely to offer significant improvements
in schedule delays than technical or environmental
interventions.

From a theoretical perspective, the outcomes suggest that
incorporating socio-cultural variables into a structural
equation model enhances the understanding of construction
delays. Traditional delay models have largely focused on
technical inefficiencies and environmental constraints;
however, recent outcomes indicate that socially embedded
factors also exert a statistically significant influence on project
schedules. In this regard, the study extends existing delay
analysis frameworks by integrating socio-cultural dimensions
in a manner that goes beyond purely operational
considerations.

Therefore, from a practical perspective, benevolence
about how this study is translated into practice suggests that
integrated project managers should make a unique approach
for improvisation in public housing projects to prevent delays,
such as: encouraging co-creation with suppliers and careful
monitoring of these creation days (such as two minutes) rather
than weeks, can stop talented demand overruns. Besides the
enhancement of planning, monitoring and management of
resources, community engagement, conflict resolution and
communication must be institutionalized by all stakeholders
in the project. This will help decrease risks associated with
land-related conflicts and the community, and hence will
ensure that the reliability of the schedule is improved.

To sum up, the eyes of the conversation showed that
public housing project cycles delay hotspots lie not only in
technical inefficiencies, but in the dynamics among
managerial capabilities and socio-cultural factors.

5. Practical and Policy Implications

The outcomes of this study have major implications not
only for managers but also for policymakers. For managers,
stakeholders must include socio-cultural risk assessment in the
initial phases of project planning and scheduling. Community
engagement, non-aggressive communication and conflict
resolution capabilities will be key to minimize any possible
disruptions while implementing projects.

On the policy side, governments would need to work on
better stakeholder engagement mechanisms and more
streamlined administrative processes. They would inevitably
improve project readiness and mitigate the risk of delays in
implementation, hence the need to include socio-cultural
factors as part of feasibility studies.
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6. Conclusion

By means of the Partial Least Squares Structural Equation
Modelling (PLS-SEM) approach, the determinants of
construction schedule delays in public housing projects were
investigated through the integration of internal, external
managerial-administrative, and socio-cultural factors. The
empirical outcomes confirm that all four constructs
significantly influence schedule performance. Schedule
delays are more largely affected by managerial and
administrative factors, socio-cultural, internal, and external
factors. The fit among the structural model and schedule delay
explains 27% of variance, revealing a moderate level of
explanatory power in a socio-organizational project context.

The outcomes clearly indicate that technical factors
appear less influential compared to managerial and socio-
cultural factors of schedule delays in public housing projects.
Instead, the level of governance, coordination, and the social
context dynamics play a more important role in determining
time performance. In particular, the role of management
competence and stakeholder interaction mechanisms plays a
crucial role in mitigating schedule risk.

Theoretical Contribution: Beyond conventional variables,
the existing literature on construction delays is further
enriched by the identification of socio-cultural factors as an
independent latent construct. This multi-dimensional
framework complements existing delay analysis models and
has future applicability especially in social infrastructure
projects.
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