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Abstract

This study examines how Project Supply Chain Resilience (PSCR) in Malaysia is influenced
by Multi-Tier Supply Chain Visibility (MSCV) and Collaborative Risk Governance (CRG) in
project-based supply chains, where disruptions frequently cascade through multi-party
handoffs and interdependencies. Drawing on resilience and information-processing logic,
MSCV is expected to strengthen resilience by improving early warning capability and
speeding up exception resolution across tiers. CRG is expected to strengthen resilience
through shared risk routines, escalation rules, and coordinated mitigation across client-
contractor-supplier interfaces, aligned with structured risk management principles
(International Organization for Standardization). Using a quantitative survey approach
and multivariate analysis, the study contributes a parsimonious project-management
framework that translates resilience into two actionable levers-visibility and governance-
relevant to Malaysian project supply chains.

Keywords: Project supply chain, resilience, multi-tier visibility, collaborative risk governance,

disruption management, project management
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1. Introduction

Malaysia’s project-based supply chains (e.g.,
construction and EPC projects) are increasingly
exposed to disruption because delivery depends
on sequenced handoffs across multi-tier
suppliers and subcontractors, where a single
upstream delay can cascade into idle resources,
resequencing and claims (ISO, 2020; Guo et
al., 2025; Muhammad et al., 2025; Munir
et al., 2021). Malaysia’s agenda acknowledges
this vulnerability and hence the Construction 4.0
Strategic Plan (2021-2025) calls for integrated
technologies and collaboration, and the National
Construction Policy 2030 promotes sector-wide
digitalisation to raise reliability and
competitiveness (CIDB, 2021; Ministry of
Works Malaysia, 2021). However, many
projects still face Tier-2/Tier-3 opacity and
fragmented risk ownership across contracting
parties, which slows detection and response and
weakens resilience (CIDB, 2021; Christopher
& Peck, 2004).

To close this gap, this study tests how Multi-
Tier Supply Chain Visibility (MSCV) and
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Collaborative Risk Governance (CRG) influence
Project Supply Chain Resilience (PSCR) in
Malaysia (Jia et al., 2025; Alzate Rendén et
al., 2025). MSCV is expected to strengthen
early warning by improving the timeliness and
accuracy of upstream constraint information
while CRG is expected to accelerate
coordinated action through shared escalation
rules, decision rights and mitigation playbooks
across firms (Jia et al., 2025; I1SO, 2018).
The contribution is a parsimonious, project-
management-relevant framework, that
translates policy and standards into two levers,
for building resilience in Malaysian project supply
chains (CIDB, 2021; ISO, 2020).

2. Literature Review

2.1. Project management and project
supply chain context

Project delivery in Malaysia relies on
temporary, tightly scheduled supply networks
that link clients, main contractors, subcontractors,
and upstream suppliers and hence disruptions
can cascade into delays, rework, and cost
escalation (Shishehgarkhaneh et al., 2024;
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Ding et al., 2025; Sivan et al., 2026).
Malaysia’s National Construction Policy (NCP
2030) and the Construction 4.0 Strategic Plan
both emphasise digitalised coordination and
interoperable workflows across the delivery
chain, increasing the managerial need for
shared, near-real-time status information across
tiers for complex, multi-actor project decisions,
everyday (CIDB, 2023; CIDB, 2021). These
digitalisation priorities align with evidence that
Industry 4.0 can improve resilience at scale
when information processing capability matches
uncertainty and partner alignment (Daud et al.,
2024b; Spieske et al., 2023).

2.2. Project Supply Chain Resilience [PSCR]

Supply chain resilience is commonly defined
as the capability to anticipate, absorb, recover
and adapt under disruption. Recent critical
reviews position it as a dynamic capability built
through sensing, seizing and reconfiguring
routines (Shekarabi et al., 2025). In project
supply chains, sequential interdependencies
mean late or non-conforming deliveries can
trigger critical-path slippage and claims and
hence managers should build risk-mitigation
frameworks and coordination practices to protect
time and cost outcomes under uncertainty (Ding
et al., 2025; Shishehgarkhaneh et al., 2024).
Risk-management automation and data-driven
monitoring are increasingly discussed as
complements to resilience routines because they
shorten detection and response cycles
(Emrouznejad et al., 2023).

2.3.Multi-tier Supply Chain Visibility [MSCV]

Multi-tier supply chain visibility refers to
timely, accurate and shareable information on
inventories, capacities, shipments, constraints and
risk signals beyond tier-1 partners, enabling earlier
detection and coordinated response (Delgado
et al., 2025). Organisational information
processing theory predicts that richer visibility

reduces uncertainty, improves decision quality
and accelerates response, which empirically
strengthens resilience in disruption-prone
networks (Jia et al., 2025). Recent systematic
review evidence indicates multi-tier visibility to
improve coordination and detect earlier problem
surfacing in projects, supporting proactive
mitigation rather than reactive expediting
(Delgado et al., 2025; Ding et al., 2025).

2.4.Collaborative Risk Governance [CRG]

Collaborative risk governance captures
cross-organisational mechanisms, that align
incentives and behaviours through contractual
controls (roles, penalties, risk-sharing clauses)
and relational norms (trust and joint problem
solving), rather than isolated firm-level risk
management (Wu et al., 2023). Evidence
shows contractual and relational governance
improve resilience partly via stronger
collaboration, and institutional conditions can
amplify or dampen these effects (Wu et al.,
2023). ISO 31000 reinforces this logic by
emphasising defined responsibilities, structured
risk processes and ongoing communication
across stakeholders (ISO, 2018; Emrouznejad
et al., 2023).

3. Statement of Problem

Malaysia’s project supply chains are
disruption-prone and sequenced handoffs across
multi-tier suppliers lead to material delays,
cascading into resequencing and claims (ISO,
2020). Tier-2/Tier-3 opacity and fragmented risk
ownership across client—contractor—supplier
interfaces slow detection and coordinated
response (CIDB, 2021; Christopher & Peck,
2004). Although resilience is discussed,
evidence is manufacturing centred and firm-
level, leaving Malaysian project contexts under-
tested (Shekarabi et al., 2025; Shishehgarkhaneh
et al., 2024). This weakens guidance despite
Malaysia’s digitalisation agenda (CIDB, 2023).
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Therefore, it remains unclear whether multi-tier
visibility and collaborative risk governance jointly
explain project supply chain resilience in
Malaysia (Jia et al., 2025; Wu et al., 2023).

4. Need of the Study

Despite consensus that visibility and
governance matter, much empirical evidence
remains manufacturing-centred and firm-level,
leaving Malaysian project supply chains under-
tested, with a parsimonious model that project
managers can operationalise (Shekarabi et al.,
2025; Shishehgarkhaneh et al., 2024). Given
Malaysia’s policy push toward digitally
integrated delivery ecosystems, testing whether
multi-tier visibility and collaborative risk
governance explain project supply chain
resilience, is timely for both theory and practice
(CIDB, 2023; CIDB, 2021).

5. Objective of the study

As shown in Figure 1, this study examined
how Project Supply Chain Resilience (PSCR)
in Malaysia was influenced by Multi-Tier Supply
Chain Visibility (MSCV) and Collaborative Risk
Governance (CRG). Specifically, it wanted to
find out whether MSCYV strengthens PSCR by
improving disruption sensing and response speed
and whether CRG strengthens PSCR through
shared escalation rules and coordinated
mitigation routines. Thus the study focused on
client—contractor—supplier interfaces where
multi-tier opacity and fragmented decision rights
can amplify project shocks under disruption.

6. Hypotheses of the Study

In Malaysia’s project-based supply chains,
shocks often break out because upstream
capacity, shipment status, and quality risks are
opaque beyond Tier-1 suppliers (Narayanan et
al., 2024b; Vatumalae et al., 2023). Multi-
Tier Supply Chain Visibility (MSCV)-the ability

to track materials and related information across
multiple tiers—reduces information asymmetry,
improves early risk detection, and supports timely
replanning/expediting, which are core
mechanisms of resilience (Jia et al., 2025;
Tukamuhabwa et al., 2015). Classic resilience
work also argues that more open information
flows within and between organisations, helps
mitigate supply chain risk in complex networks
(Christopher & Peck, 2004; Daud et al.,
2024a). Evidence from industrial construction
links visibility to better coordination and risk
management across owners, contractors, and
suppliers (Dharmapalan et al., 2025).

H1: Multi-Tier Supply Chain Visibility
(MSCY) positively influences Project Supply
Chain Resilience (PSCR) in Malaysia

Executive Resilience also depends on how
partners jointly govern uncertainty. Collaborative
Risk Governance (CRG)—shared risk registers,
joint escalation rules, transparent performance
reviews, and a mix of contractual and relational
governance—clarifies decision rights and
accelerates coordinated responses, reducing
delays and blame shifting when disruptions occur
(Christopher & Peck, 2004; Syakirah et al.,
2020; Narayanan et al., 2024c). This aligns
with risk-management guidance that embeds
communication, monitoring, and continual
improvement into governance (International
Organization for Standardization [ISO],
2018). Empirical evidence shows cross-
organizational governance strengthens supply
chain resilience, partly through collaboration
(Wu et al.,, 2023)

H2: Collaborative Risk Governance (CRG)
positively influences Project Supply Chain
Resilience (PSCR) in Malaysia

Multi-tier Visibility and Collaborative Risk Governance as Drivers of Project Supply Chain ... 17



7. Research Methodology

This study adopted a quantitative, cross-
sectional survey design, to test the effects of
Multi-Tier Supply Chain Visibility (MSCV) and
Collaborative Risk Governance (CRG) on
Project Supply Chain Resilience (PSCR) in
Malaysia’s project-based supply chains. The unit
of analysis was the project and one
knowledgeable respondent (e.g., project
manager, contract manager, procurement/
logistics lead, or resident engineer) reported on
the most recently completed project or major
phase. A project-level lens is appropriate
because project management guidance is
intended to be applicable across project types
and delivery approaches, enabling comparability
of practices and outcomes across different
project contexts (International Organization
for Standardization [ISO], 2020).

7.1. Sampling Selection

This study employed a purposive, stratified
sampling strategy, focused on Malaysian
construction and infrastructure project supply
chains. The target population consisted of Grade
G6-G7 main contractors, key consultants, and
Tier-1 suppliers involved in active or recently
completed projects. Contractors, undertaking
construction work in Malaysia, are required to
register with the Construction Industry
Development Board (CIDB), which supports the
use of CIDB registration channels as a practical
sampling frame for reaching eligible firms and
key project actors (CIDB, n.d.). CIDB
materials also describe contractor grades (G1—
G7) and link grades to tendering capacity, which
supports stratification by contractor capability
level (CIDB, n.d.). The sampling frame was
supplemented by using the Department of
Statistics Malaysia’s Interactive Malaysia
Statistical Business Register (i-MSBR), to widen
the coverage of upstream suppliers and reduce

“missing supplier” bias from relying only on
contractor lists (Department of Statistics Malaysia
[DOSM], n.d.). As shown in Table-1,
stratification was applied by actor group
(contractor/consultant/supplier), and the study
proposed to collect approximately 260 usable
responses, to support stable multiple-regression
estimation and meaningful subgroup representation
(Pallant, 2020).

7.2. Sources of Data

Primary data were collected via a structured
online questionnaire, comprising closed-ended
items, measured on a 7 - point Likert Scale
(1= strongly disagree to 7 = strongly agree). The
instrument measured: (i) MSCV (timely and
accurate multi-tier status information on orders,
shipments, inventories, constraints, and
exceptions beyond Tier-1), (i) CRG (shared risk
registers, escalation thresholds, decision rights,
and jointly agreed mitigation playbooks across
project partners), and (iii) PSCR (capability to
anticipate, absorb, recover, and adapt supply
disruptions while protecting key milestones and
critical deliverables). CRG items were phrased
to reflect structured risk governance principles,
consistent with ISO 31000 (ISO, 2018). The
questionnaire also captured controls for project
complexity, project type, firm size, and
procurement mode, to reduce omitted-variable
bias and improve interpretability of regression
coefficients (Pallant, 2020).

7.3. Period of the Study

Data collection and analysis were conducted
over six months. The first three months covered
recruitment and follow-ups across strata while
the remaining months covered data cleaning,
diagnostics, and hypothesis testing, to support
robust reporting (Pallant, 2020).

7.4. Tools used in the Study

IBM SPSS Statistics was used for
descriptive statistics, reliability analysis
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(Cronbach’s alpha), correlations, and hierarchical
multiple regression to estimate MSCV and CRG
effects on PSCR while accounting for controls
(Pallant, 2020). Microsoft Excel was used for
preliminary coding, missing-value screening, and
consistency checks before importing the dataset
into SPSS (Field, 2024).

8. Data Analysis

Data were analysed in IBM SPSS Statistics.
The study conducted (i) descriptive statistics to
profile respondents and project characteristics,
(ii) reliability testing (Cronbach’s ) to assess
internal consistency of the multi-item constructs,
(iii) Pearson correlations to examine bivariate
associations among variables and provide an
initial check for collinearity, and (iv) hierarchical
multiple regression with Project Supply Chain
Resilience (PSCR) as the dependent variable.
In the regression, the control variables (project
complexity, firm size, project type, and
procurement mode) were entered in Block 1,
followed by the two predictors-Multi-Tier Supply
Chain Visibility (MSCV) and Collaborative Risk
Governance (CRG)-entered in Block 2, to test
their incremental explanatory power over and
above the controls.

8.1 Demographic Profile of Project Supply
Chain Firms

A total of 260 valid responses were analysed
to describe the sample profile, using descriptive
statistics (Pallant, 2020). As presented in
Table-2, 45.4% of respondents were from main
contractors (n=118), followed by consultants
(35.4%, n = 92) and Tier-1 suppliers (19.2%,
n = 50). The projects were mainly building
projects (64.6%, n = 168) compared with
infrastructure projects (35.4%, n = 92). In
terms of procurement, 54.6% were privately
procured (n = 142) while 45.4% were public
projects (n = 118). Firm size was concentrated
in the mid-range, with 50—-199 employees

forming the largest group (47.7%, n=124),
followed by <50 employees (32.3%, n = 84) and
e> 200 employees (20.0%, n = 52). Regarding
firm age, 48.5% were established >10 years
(n=126), 30.0% between 5-10 years (n=78),
and 21.5% for <5 years (n = 56).

8.2 Reliability Test of Multi-Tier Supply
Chain Visibility, Collaborative Risk
Governance, and Project Supply Chain
Resilience

Table-3 reports Cronbach’s alpha (4) for
the three multi-item scales. Multi-Tier Supply
Chain Visibility (MSCV) recorded a = 0.86,
indicating very good internal consistency.
Collaborative Risk Governance (CRG) reported
a=0.82, reflecting good reliability. The
dependent variable, Project Supply Chain
Resilience (PSCR) (6 items), reported .= 0.89,
indicating excellent reliability. Since all a values
exceeded the commonly accepted 0.70
threshold, the measures were considered reliable
for subsequent correlation and regression
analyses (Hair et al., 2019; Nunnally &
Bernstein, 1994). Item—total diagnostics (not
shown) revealed corrected item—total
correlations > 0.49, and “o if item deleted” did
not exceed the reported a values and hence no
items were removed.

8.3 Correlation Test of Multi-Tier Supply
Chain Visibility, Collaborative Risk
Governance, and Project Supply Chain
Resilience

Pearson correlation analysis was conducted,
to examine the bivariate relationships among
Multi-Tier Supply Chain Visibility (MSCV),
Collaborative Risk Governance (CRG), Project
Supply Chain Resilience (PSCR), and the control
variables (project complexity, firm size, project
type, procurement mode) prior to multiple
regression (Field, 2024; Pallant, 2020). As
shown in Table 4, MSCV was positively and
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significantly correlated with PSCR (r = 0.45,
p < 0.001) while CRG was also positively and
significantly correlated with PSCR (r = 0.39,
p <0.001), providing preliminary support for H1
and H2. MSCV and CRG were moderately
correlated (r=0.42, p <0.001), which was
expected because visibility can enable shared
risk routines. But this value was less than levels
commonly considered problematic for
multicollinearity screening (Field, 2024).

For the controls, project complexity was
negatively correlated with PSCR (r = 0.27,
p< 0.001), consistent with the expectation that
more complex projects would face greater
disruption exposure and coordination burden
(Pallant, 2020). Firm size showed small positive
association with PSCR (r = 0.12, p = 0.048).
Project type (1 = infrastructure) showed a small
positive correlation with PSCR (r = 0.14,
p=0.021) while procurement mode (1 = public)
had reported small negative and non-significant
correlation (r = 0.09, p = 0.136). These results
justified proceeding to hierarchical regression,
with controls entered first (Field, 2024;
Pallant, 2020).

8.4 Hierarchical Multiple Regression
Predicting Project Supply Chain Resilience
(PSCR)

Hierarchical multiple regression was
conducted in IBM SPSS, to test whether Multi-
Tier Supply Chain Visibility (MSCV) and
Collaborative Risk Governance (CRG)
significantly predicted Project Supply Chain
Resilience (PSCR) in Malaysia, after controlling
for project and firm characteristics (Field, 2024;
Pallant, 2020). In Model 1, the control variables
(project complexity, firm size, project type,
procurement mode) explained 10.2% of the
variance in PSCR (R2=0.102, p <0.001). After
adding MSCV and CRG in Model 2, the
explained variance increased to 28.1% (R? =

0.281), indicating a significant improvement
(AR? =0.179, AF significant at p < 0.001),
consistent with guidance that incremental
variance would support substantive model
contribution (Hair et al., 2019; Pallant, 2020).

As shown in Table-5, both predictors were
positive and significant, with MSCV (B = 0.31,
p < 0.001) and CRG (B = 0.24, p < 0.001),
indicating that stronger multi-tier transparency
and stronger cross-organizational risk routines
were associated with higher resilience. Among
controls, project complexity showed negative
significant relationship with PSCR (B =-0.18,
p=0.002), implying that more complex projects
could face greater resilience strain without
compensating capabilities (Field, 2024).
Multicollinearity was not a concern (all VIF
<1.70) and residual independence were
acceptable (Durbin—Watson =2.01), supporting
the suitability of the regression estimates (Field,
2024; Pallant, 2020).

9. Findings and Discussion
9.1 Multi-Tier Supply Chain Visibility

The regression results revealed that Multi-
Tier Supply Chain Visibility (MSCV) was
positively and significantly associated with
Project Supply Chain Resilience (PSCR) even
after controlling for project complexity, firm size,
project type, and procurement (f = 0.31, p <
0.001). In other words, resilience in project
supply chains was not just about having more
resources, but it was about having earlier,
clearer, and wider visibility across tiers, so that
project teams can detect upstream constraints
sooner, resolve exceptions faster, and replan
schedules/material flows with less delay. This
interpretation was consistent with organizational
information processing logic, showing that
visibility improved resilience under uncertainty.
It also aligned with construction/project evidence
that visibility would support material coordination
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and risk mitigation across multiple stakeholders
(Sivan et al., 2023).

9.2 Collaborative Risk Governance

Collaborative Risk Governance (CRG) was
also positively related to PSCR beyond the
control variables (f =0.24, p<0.001). Practically,
this indicated that projects with shared risk
routines, joint risk registers, agreed escalation
thresholds, clarified decision rights, and pre-
agreed mitigation playbooks could coordinate
faster and lose less time during disruptions. This
was consistent with risk-management guidance,
that emphasizes structured processes,
communication and continuous monitoring across
organizational boundaries. The finding was also
consistent with evidence that cross-organizational
governance (contractual + relational) strengthens
resilience through collaboration mechanisms.

9.3 Joint Effect Robustness

When MSCV and CRG were entered
together, explanatory power increased from
R2=0.102 (controls only) to R> = 0.281, with
AR?=0.179 (p<0.001). The moderate MSCV—
CRG association (r =0.42, p<0.001) indicated
complementarity visibility improved information,
while governance improved decision speed and
coordination needed for resilience in complex
projects. This “visibility + governance” logic was
consistent with established resilience thinking in
supply chains. In Malaysia, this direction could
fit the policy push toward integrated technologies
and governance across the construction supply
chain, highlighted by Construction Industry
Development Board Malaysia.

10. Suggestion

First, Malaysian project organisations should
prioritise multi-tier visibility for the small set of
items, that can “kill the schedule” (long-lead,
high-value, single-source, or compliance-
sensitive materials). In other words, extending

tracking beyond Tier-1 to Tier-2/Tier-3
constraints (capacity, subcomponents, shipment
milestones, and customs/compliance status) and
enforcing timely exception reporting, visibility
improved resilience through better information
quality and faster response (Jia et al., 2025;
Christopher & Peck, 2004). Second, visibility
must be paired with collaborative risk
governance and not ad-hoc meetings. Projects
should implement a shared risk register, agreed
trigger thresholds, named risk owners, and a
clear escalation path, with decision rights across
client—contractor—supplier interfaces, because
cross-organisational governance strengthens
resilience via collaboration mechanisms (Wu et
al., 2023; ISO, 2018). Third, contracts and
project governance should include resilience
KPIs (e.g., critical item OTIF, exception
resolution time, recovery lead time, and
substitution approval cycle time) and review
them on a fixed cadence, consistent with
structured risk management principles (ISO,
2018). Finally, these actions align with
Malaysia’s Construction 4.0 direction, which
emphasises ecosystem integration and capability
building across the construction supply chain
(CIDB Malaysia, 2021; Dharmapalan et al.,
2025). If these controls are not institutionalised,
teams will revert to firefighting and expediting,
which looks “busy” but does not build resilience.

11. Conclusion

This study concludes that Multi-Tier Supply
Chain Visibility (MSCV) and Collaborative Risk
Governance (CRG) are both significant drivers
of Project Supply Chain Resilience (PSCR) in
Malaysia’s project-based supply chains. The
findings support the view that resilience is built
through two complementary capabilities:
(i) seeing disruption risks early across tiers
through stronger visibility, and (ii) responding
quickly through shared governance routines that
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coordinate decisions across organisations (Jia
et al., 2025; Wu et al., 2023). The results
also reinforce foundational resilience arguments
that information sharing and coordinated action
could reduce disruption impact and improve
recovery in complex networks (Christopher
& Peck, 2004; Narayanan et al., 2024a;
Sivan et al., 2022). Practically, the message is
straightforward. Projects that invest only in
tracking, without governance, will still be slow
to act while projects with governance but weak
upstream visibility will act too late. Malaysia’s
Construction 4.0 policy direction makes this
pairing especially timely (CIDB Malaysia,
2021).

12. Limitation of Study

There are four clear limitations. First, the
research design was cross-sectional and the
results supported association rather than
causality. (Pallant, 2020; Field, 2024).
Second, the measures relied on single-
respondent self-report, which can introduce
common method bias. Future work should
triangulate with objective indicators such as
OTIF for critical items, days of schedule slippage
attributable to supply issues, and resolution cycle
times for exceptions (Ali et al., 2020; Field,
2024; Vatumalae et al., 2022). Third, the
sample was framed within Malaysia’s project
supply chain context (primarily construction-
related actors), which may limit generalisability
to other project industries (e.g., oil and gas
turnarounds, shipbuilding, or IT programs)
where governance structures differ (ISO,
2020). Fourth, the model was intentionally
parsimonious (two predictors) and other relevant
drivers like supplier concentration, contractual
risk-sharing design, digital platform maturity, or
disruption type were not explicitly tested and
may explain additional variance in PSCR (Wong
et al., 2024; Wu et al., 2023; Christopher
& Peck, 2004).

13.Scope for Further Research

Future research can strengthen and extend
this study in five clear directions. First,
researchers could use longitudinal and event-
based designs, to test causality by tracking
disruption episodes (e.g., late shipment, quality
nonconformance, customs delay) and measuring
whether Multi-Tier Supply Chain Visibility
(MSCV) reduces detection time and
Collaborative Risk Governance (CRG) reduces
recovery time, which cannot be confirmed with
cross-sectional data. Second, studies could
triangulate survey perceptions with objective
resilience metrics such as critical-item OTIF,
exception resolution cycle time, resequencing
days, and disruption-attributed schedule slippage
to reduce common method bias. Third,
researchers could test boundary conditions by
examining whether the MSCV-PSCR and
CRG-PSCR relationships differ across
procurement settings (public vs. private), project
types (building vs. infrastructure), and project
complexity levels because governance and
visibility mechanisms often behave differently
under different institutional and contractual
environments. Fourth, future models could
incorporate additional predictors (e.g., supplier
concentration risk, contractual risk-sharing
design, digital platform maturity, or supply chain
redundancy) that have been linked to resilience
in broader supply chain literature (Narayanan
et al., 2025; Rasi et al., 2021). Finally,
comparative studies across ASEAN countries,
could test whether Malaysia’s findings could be
generalised to similar emerging-market project
ecosystems, improving external validity and
regional relevance.
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Table-1: Sampling Frame and Responses by Strata (Malaysia Construction Supply Chain)

Strata Sampling Frame | Targeted Sample | Responses Response rate
(Project Actor) ™N) (n) (n) (%)
Main contractor 320 240 118 57.5
Consultants 260 200 92 57.5
Tier-1 suppliers 180 160 50 45.0
Total 1760 600 325 54.2
Source: Generated by Authors
Table-2: Respondents’ Profile
Category Sub-category Frequency Percentage (%)
Main contractor 118 45.4
Respondent Type Consultant 92 354
Tier-1 supplier 50 19.2
Building 168 64.6
Project type
Infrastructure 92 354
Private 142 54.6
Procurement Mode
Public 118 45.4
<50 84 32.3
Firm size (employees) 50-199 124 47.7
=200 52 20.0
<5 years 56 21.5
Firm Age or Years established 5-10 years 78 30.0
> 10 years 126 48.5

Source: Primary data computed using SPSS
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Table-3: Reliability Test of Multi-Tier Supply Chain Visibility,
Collaborative Risk Governance and Project Supply Chain Resilience

Construct Items Example codes Cronbach’s a |Interpretation
Q,/Ii‘;%g{gtiyer(l\sdug’gg)(:ham 4 | MSCVI-MSCV4 0.86 Very good
Governinee (CRG) 4 | CRGI-CRGA 082 Good
Ezosjieleic;nitérﬁllggél)ain 6 PSCRI-PSCR6 0.89 Excellent

Source: Primary data computed using SPSS

Table - 4: Correlation between Multi-Tier Supply Chain Visibility, Collaborative
Risk Governance, and Project Supply Chain Resilience (Two-tailed; n = 260)

Variable 1 2 3 4 5 6 7
1. MSCV —
2. CRG 0.42%** —
3. PSCR 0.45%%% | (,39%** —
4. Project complexity -0.20%* | -0.16% |-0.27%%*| —
5. Firm size 0.14* 0.11 0.12* | 0.18%*% | —
6. Project type (0=Build, 1=Infra)| 0.12 0.09 0.14* 10.22%**| 0.10 | —
(7(')2 g’gﬁigfﬁ;ubhc) 0.08 | 0.05 | -0.09 | 0.15% | 0.06 |0.21%%% —

Notes: Pearson correlations. p < 0.05, p < 0.01, p < 0.001. Dummy-coded controls: project type
(0=Build, 1=Infra) and procurement (0=Private, 1=Public). Computed in IBM SPSS Statistics following
standard interpretation guidance (Discovering Statistics Using IBM SPSS Statistics; SPSS Survival Manual).
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Table-5: Hierarchical Multiple Regression Predicting Project

Supply Chain Resilience (PSCR)

Model Predictor B (Std.) t Sig. VIF
Model 1 Project complexity -0.20 -3.33 0.001 1.28
[Controls] Firm size 0.08 1.45 0.148 1.22
Project type
[1 = Infrastructure] -0.11 2.15 0.032 1.14
Procurement Mode
[1 = Public] -0.09 -1.77 0.078 1.10
Model 2 MSCV 0.31 5.77 <0.001 1.62
[Independent CRG 0.24 446 | <0.001 | 1.67
variables
& Control variables] | Project complexity -0.18 -3.12 0.002 1.33
Firm size 0.07 1.33 0.185 1.24
Project type
[1 = Infrastructure] 0.09 1.88 0.061 1.16
Procurement Mode
[1 = Public] -0.07 -1.52 0.130 1.12
Source: Primary data computed using SPSS
Model fit summary
Model 1: R?=0.102; Adj. R*=0.088; F (4, 255)=7.23, p < 0.001
Model 2: R?=0.281; Adj. R?=0.264; F (6, 253) = 16.44, p < 0.001
Change : AR>=0.179; AF (2, 253) =31.43, p < 0.001
Durbin—Watson: 2.01
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