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SUPPLY CHAIN AGILITY ENABLERS
AND SME PERFORMANCE:

THE ROLES OF SUPPLY CHAIN RISK
MANAGEMENT PERFORMANCE
AND RISK MANAGEMENT
CULTURE

Abstract

This study examines associations between three proactive enablers of supply chain agil-
ity, SME performance, and supply chain risk management performance, and assesses
the mediating and moderating roles of supply chain risk management performance
and risk management culture. Data were collected through an online survey using con-
venience sampling and analyzed via PLS-SEM. The study included 224 SMEs operating
in the West Bank, Palestine.

The findings indicated that market sensing (B = 0.358, p < 0.01) and supply chain in-
tegration (P = 0.318, p < 0.01) were positively and significantly associated with SME
performance. In contrast, strategic sourcing (B = 0.050, p > 0.05) was not significant.
Market sensing (B = 0.383, p < 0.01), strategic sourcing (f = 0.311, p < 0.01), and supply
chain integration (p = 0.321, p < 0.01) were positively and significantly related to sup-
ply chain risk management performance. Supply chain risk management performance
(B =0.626, p < 0.01) was significantly related to SME performance. The results showed
no moderating effect of risk management culture on the relationships between the
three supply chain agility enablers and supply chain risk management performance (p >
0.05). Supply chain risk management performance significantly mediated the relation-
ships between all three enablers and SME performance, with full mediation for stra-
tegic sourcing and partial mediation for supply chain integration and market sensing.
Moreover, the model explains 77.3% of the variance in SME performance (R*> = 0.773)
and 61.3% of the variance in supply chain risk management performance (R*> = 0.613).

Keywords market sensing, strategic sourcing, supply chain
integration, supply chain agility, supply chain risk
management performance, risk management culture

JEL Classification M11, D81, M21

INTRODUCTION

Global supply chains operate amid continuous change and uncertainty.
However, over the past decade, supply chains have faced unprecedent-
ed disruptions resulting from the COVID-19 pandemic, geopolitical
conflicts, and natural disasters, leading to supply chain disruptions,
heightened levels of uncertainty and increasing supply chain risks that
have directly affected firm performance and operational continuity
(Arvis et al., 2026; Azadegan et al., 2020; Ivanov, 2021).

Supply chains now face a wider range of disruptions and unforeseen
risks, driven largely by accelerating market changes and the growing
complexity of relationships among supply chain partners. These con-
ditions have directly pressured the organization’s performance and
long-term sustainability.
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Under these conditions, supply chain agility and risk management emerge as complementary strategic
responses, as they theoretically enable firms to sense changes in their environment, respond rapidly, and
proactively and systematically manage sources of risk (Gligor & Holcomb, 2012; Parast & Subramanian,
2021). However, the real scientific problem is not acknowledging the importance of these two responses;
rather, it is understanding the mechanisms through which firms’ proactive capabilities translate into
actual risk management performance, especially when the organizational environment lacks formal
risk governance structures.

These issues become crucial in environments characterized by high levels of uncertainty and institu-
tional constraints. The Palestinian context, particularly the West Bank, provides a suitable setting for
examining these relationships, given the institutional and logistical constraints faced by firms, frag-
mented markets, their heavy reliance on external markets and imports, particularly those linked to the
Israeli economy, and recurring disruptions affecting the flow of goods and commercial activities (World
Bank, 2017, 2025; UNCTAD, 2024; Lipinski & Shomali, 2024). Under these conditions, market sensing,
strategic sourcing, and supply chain integration are expected to support management of supply chain
risks and SME performance.

For SMEs, this problem is more significant; these businesses present a paradox: they are most vulner-
able to disruptions, yet they have limited ability to withstand adverse events. They rely on informal
norms that compensate for the lack of formal risk management systems. Setting this aside, it is still un-
clear how different proactive capabilities work together. It is also unknown why two organizations with
identical skills and capabilities achieve different levels of risk management and market success. This
uncertainty about how these capabilities work internally and the contextual conditions that determine
or inhibit their effectiveness is the central scientific problem of this study.

1. LITERATURE REVIEW
AND HYPOTHESES
DEVELOPMENT

certain environment can outperform their com-
petitors by sensing, seizing, and reconfiguring
resources (Teece, 2007). When applied to supply
chain management, market sensing, supply chain
integration, and strategic sourcing are critical dy-

Supply chain disruptions management goes be-
yond minimizing damage when a problem occurs.
Recent studies on agility link it to firms’ efforts to
anticipate change and develop robust systems that
quickly adapt to turbulence and enable ever more
responsive supply chains. Amid escalating com-
petitive pressures and the acceleration of market
changes, as a dynamic capability, supply chain
agility enables firms to sense changes in their
environment, face events among their members,
respond quickly and efficiently to changes in de-
mand, and manage potential disruptions (Alzate
et al., 2022; Geyi et al., 2020; Gligor & Holcomb,
2012; Parast & Subramanian, 2021).

This analysis is based on three complementary per-
spectives: dynamic capabilities view (DCV), orga-
nizational information processing theory (OIPT),
and risk management theory (RMT). From the
DCYV perspective, companies operating in an un-
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namic capabilities under the DCV framework that
enable firms to sense environmental changes, co-
ordinate responses, and adapt supply structures
accordingly. However, these capabilities do not as-
sure better performance if they are not used effec-
tively within organizational processes.

In this regard, OIPT complements this view by
explaining how such capabilities strengthen
a firm’s capacity to process and manage infor-
mation in uncertain environments (Galbraith,
1973). Building on these insights, RMT provides
the missing link by emphasizing that the value
of such capabilities is realized only when risks
are effectively managed (Aven, 2016). In this
regard, supply chain risk management perfor-
mance represents the operational mechanism
through which the informational and adaptive
benefits of agility enablers are translated into
tangible outcomes. That is, while DCV explains

http://dx.doi.org/10.21511/ppm.24(4).2026.15



the capabilities that allow firms to adapt, OIPT
focuses on how information is processed and
used. RMT, in turn, links these capabilities to
performance through risk mitigation, response,
and recovery.

The existing research suggests that supply chain
agility involves more than rapid movement or
immediate reactions. It also relies on a set of pro-
active enablers that help firms interpret the sur-
rounding environment and act before risks be-
come more serious. Prominent supply chain agil-
ity enablers include market sensing, integration,
and strategic sourcing (Can Saglam, 2024; Kumar
Sharma & Bhat, 2014; Lin et al., 2006). Market
sensing is an organization’s dynamic capacity to
continuously monitor its external environment,
assess technological and market changes, and re-
act to these changes by identifying opportunities
and threats and formulating strategies to address
them, enabling it to improve market and firm per-
formance (Barreto et al., 2024; Dias & Lages, 2021).
Numerous studies have linked market sensing to
firm performance indicators such as profitability,
brand, financial performance, marketing, speed
to market, growth rate, and competitive advan-
tage (Barreto et al., 2024; Bayighomog Likoum et
al., 2020).

However, the findings have not always been con-
clusive; some studies have indicated that the effect
of market sensing on SME performance may nei-
ther be direct nor sufficient in itself (Ardyan, 2016).
This discrepancy indicates that organizational and
contextual factors may shape the association be-
tween market sensing and firm performance that
have not yet received sufficient empirical atten-
tion, warranting further empirical examination to
achieve a more comprehensive understanding of
this relationship.

Similarly, strategic sourcing can help firms build
a more stable supply base by selecting and diver-
sifying suppliers and strengthening collaboration
with them, and improve quality in long-term pur-
chasing-related decisions (Frederico, 2023). These
practices matter even more under frequent disrup-
tion and instability, where firms’ ability to man-
age supplier relationships is critical to reducing re-
source risks and improving responsiveness to dis-
ruptions (Baryannis et al., 2018; Frederico, 2023).

http://dx.doi.org/10.21511/ppm.24(4).2026.15
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Prior research suggests that strategic sourcing can
help firms anticipate potential risks and limit their
consequences (Venkatesan & Goh, 2018; Khan
& Pillania, 2008; Kim et al., 2015; Lahiri, 2016).
However, its direct relationship with firm perfor-
mance is less clear, with previous studies report-
ing inconsistent results. This inconsistency raises
an important question: when and under what con-
ditions does strategic sourcing contribute to firm
performance, particularly in business environ-
ments marked by high uncertainty?

Supply chain integration has received consider-
able attention as a fundamental pillar for improv-
ing information flow and enhancing coordination
and cooperation across supply chain partners.
Meta-analyses and large surveys show that supply
chain integration is significantly associated with
higher operational and financial performance
(Ataseven & Nair, 2017; Hendijani & Saeidi Saei,
2020; Oubrahim et al., 2023).

Supply chain integration can enhance the ability to
manage and respond to risks by fostering joint risk
management skills and integrated risk planning
across the company and participants in the broader
supply chain (Chaudhuri et al., 2020). Firms de-
pend on various external resources to sustain op-
erations. Therefore, effective external integration is
critical in limiting supply chain risks. As a result,
effective supply chain integration can mitigate risks
by enhancing communication and collaboration
among stakeholders and positively influence sup-
ply chain risk management performance by allevi-
ating information asymmetry and addressing sup-
ply chain risks (Lahmar et al., 2024). Studies have
shown that integrating the supply chain is among
the most critical constructs shaping organizational
performance. Effective supply chain integration can
improve SME performance by integrating suppli-
ers, internal operations, and customers (Hendijani
& Saeidi Saei, 2024; Khan, 2024). Overall, the lit-
erature broadly supports the association of supply
chain integration with firm and supply chain risk
management performance. Nevertheless, further
research is still needed to validate this relationship
across different contexts, particularly among SMEs.

In this context, research has increasingly exam-

ined supply chain risk management performance
as a key construct associated with firms’ capacity
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to cope with operational risks in supply chains.
This performance is associated with firms’ abil-
ity to identify, assess, respond to, and mitigate
risks that affect operations and continuity (Fan &
Stevenson, 2018; Munir et al., 2020).

Recent findings also indicate that the implementa-
tion of effective supply chain risk management has
led to reductions in disruption across the supply
chain, leading to enhanced performance through
increased operational and financial competence
(Manhart et al., 2020; Munir et al., 2020; Thun &
Hoenig, 2011).

Nevertheless, the existing literature continues
to provide inconclusive evidence on how supply
chain agility enablers relate to SME performance,
particularly in environments characterized by
high levels of uncertainty and resource constraints.
Furthermore, SMEs usually operate with limited
resources and lower capacity to absorb shocks;
therefore, supply chain risk management perfor-
mance is a more important factor in explaining
their operational and competitive outcomes.

Risk management culture reflects shared beliefs,
values, attitudes, and behaviors that determine
how an organization identifies, communicates, as-
sesses, and acts on risks in daily decision-making.
Therefore, it determines whether proactive capa-
bilities translate into actual responses or remain
mere awareness without action (Schoenherr et al.,
2023; Fan & Stevenson, 2018).

Robust risk management culture would enable
market sensing to translate into correct supply de-
cisions, strategic sourcing to become selecting risk-
aware suppliers, and supply chain integration to
turn into functional risk sharing rather than just
supply chain coordination (Kumar & Anbanandam,
2020; Milkau, 2017). Conversely, a fragile risk man-
agement culture may lead to misinterpreting or ig-
noring warning signs and vital information, which
therefore constrains the firms’ abilities to capital-
ize on market sensing, strategic sourcing, and sup-
ply chain integration and transform it into a syn-
chronized effort (Brustbauer, 2014; Schoenherr et
al., 2023). Furthermore, risk management culture
is especially vital for SMEs because they operate on
informal norms rather than formal risk governance
structures. Therefore, risk management culture is
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not added to the proactive capabilities, but rather
it determines whether these capabilities lead to an
actual improvement in supply chain risk manage-
ment performance (Schoenherr et al., 2023; Kumar
& Anbanandam, 2020).

Although the literature in this field has continued
to grow, three gaps remain underexplored. First,
while prior studies have examined proactive en-
ablers individually and in isolation, such as mar-
ket sensing in the context of demand forecasting
(Barreto et al.,, 2024; Day, 1994), strategic sourc-
ing as a cost-reduction strategy (Yildiz Cankaya,
20205 Su, 2013), and supply chain integration as
a collaboration mechanism (Siagian et al., 2021).
Only a few studies have investigated these three
enablers together as an integrated bundle of pro-
active capabilities.

Second, the literature suggests that supply chain
risk management performance mediates the re-
lationship between proactive supply chain agil-
ity enablers and firm performance. However, the
hypothesis that such a performance serves as an
intermediary between proactive agility enablers
and firm performance (that is, strategic capabili-
ties improve outcomes specifically because they
strengthen operational risk management process-
es) has been noted conceptually but remains em-
pirically underexplored, particularly in SME con-
texts (Can Saglam et al., 2021; Jidda et al., 2025).

Third, the moderating role of risk management cul-
ture in shaping the translation of proactive agility
enablers into supply chain risk management perfor-
mance among SMEs has received limited direct em-
pirical attention. Against this backdrop, our study
addresses the three identified gaps through an
empirical investigation of SMEs operating across
Palestine’s manufacturing, services, and trade sec-
tors, a context whose findings offer transferable
insights for SMEs in conflict-affected, developing,
and institutionally constrained economies.

Based on the preceding discussion, this study aims
to examine the direct impact of three proactive
enablers of supply chain agility on SME perfor-
mance and on supply chain risk management per-
formance while examining the mediating role of
supply chain risk management performance and
the moderating role of risk management culture.

http://dx.doi.org/10.21511/ppm.24(4).2026.15



Supply Chain Agility Enablers

Market sensing (MS)

Strategic sourcing (SS)
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Direct effect Management
Culture (RMC)
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Supply Chain Risk
Management
Performance (SCRMP)

Figure 1. Proposed model

Thus, this study formulates the following hypoth-
eses based on the hypothesized model presented
in Figure 1:

Hla: Market sensing has a positive effect on firm
performance.

H2a: Market sensing has a positive effect on supply

chain risk management performance.

HIb: Strategic sourcing has a positive effect on

firm performance.

H2b: Strategic sourcing has a positive effect on

supply chain risk management performance.

Hic: Supply chain integration has a positive effect

on firm performance.

H2c: Supply chain integration has a positive ef-

fect on supply chain risk management

performance.

H3:  Supply chain risk management performance

has a positive effect on firm performance.

H4a: Supply chain risk management performance

mediates the impact of market sensing on

firm performance.

H4b: Supply chain risk management performance

mediates the impact of strategic sourcing on

firm performance.

http://dx.doi.org/10.21511/ppm.24(4).2026.15

H4c: Supply chain risk management performance
mediates the impact of supply chain integra-
tion on firm performance.

Hb5a: Risk management culture positively moder-
ates the effects of market sensing on supply
chain risk management performance.

H5b: Risk management culture positively moder-
ates the effects of strategic sourcing on supply
chain risk management performance.

Hb5c:  Risk management culture positively moder-
ates the effects of supply chain integration on
supply chain risk management performance.

2. METHOD

The study targeted SMEs operating across eco-
nomic sectors in Palestine, including manufactur-
ing, agriculture, wholesaling and retailing, educa-
tion, and other sectors, given its high-risk envi-
ronment, emerging economy status, and the lack
of prior studies in this context. The study adopted
the definition of the Palestinian Central Bureau of
Statistics (PCBS, 2018), which classifies SMEs as
establishments employing fewer than 50 employ-
ees, including the owner.

To collect data, the study employed convenience

sampling. We distributed 500 questionnaires be-
tween November and December 2025 to business
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owners, managers, and other decision-makers. Of
these, 224 usable responses were obtained, repre-
senting a response rate of 44.8%. This response
rate is consistent with levels reported in sup-
ply chain management and operations manage-
ment research, where access to key managerial
respondents can be challenging (Hughes et al,,
2023). Table 1 illustrates the detailed respondent
characteristics.

Palestine provides an important developing-econ-
omy context for examining supply chain agility
and supply chain risk management, as SMEs op-
erate under considerable economic uncertainty,
logistical disruptions, and constraints. These con-
ditions require firms to strengthen their ability
to respond rapidly and effectively to changes and
disruptions associated with supply chains, mak-
ing supply chain agility and the ability to with-
stand adversity important capabilities that con-
tribute to sustaining operations and improving
performance.

Power analysis of the sample size is conducted us-
ing statistical power methods, which provide an
estimate of the minimum required sample size.
This estimate is derived from the effect size used
in this study (0.15), the alpha level (o« = 0.05), and a
power of 0.80. The power analysis showed that the
model, which includes both mediation and mod-
eration, requires a minimum of 138 observations.
The final sample of 224 valid responses therefore
exceeds this requirement.

Table 1. Sample characteristics (N = 224)

Frequency
Category Number (Percent)
Gender
Male 173 77.3%
S e S
Position
Firm owner : 53 24%
Supply chainmanager | 40 18%
Operations manager 36 16%
Ppurchasingmanager | 34 15%
Quality manager .23 10%
Warehouse manager 17 8%
“Other decision-makers . 21 9%
Industry
Manufacturing ; 94 A2%
Agriculture 3T 17%
Wholesaling and Retailing ; 31 14%

224

Frequency

Category Number (Percent)
Education 2 11%
Other Co37 17%

Firm age (years)
JLessthanS i O 31%
B0 b 2 35%
11-15 35 16%
1620 22 109
More than 20 ; 18 ; 8%
Firm size (number of employees)

5-19 87 39%
S S s
e o

Participation was optional and confidential. To
lessen evaluation anxiety and common method
bias (Podsakoft et al., 2003), confidentiality guar-
antees were given. To prevent duplicate submis-
sions and improve data integrity, technical restric-
tions were also implemented, including limiting
each IP address to a single response.

The study relied on measurement items adapted
from prior studies. The selected scales were cho-
sen because they demonstrated strong psychomet-
ric properties and had been widely used in studies
examining supply chain agility, supply chain risk
management performance, and firm performance.
Minor wording modifications were made to im-
prove clarity and suitability for the Palestinian
SME context without changing the conceptual
meaning of the original items. In this study, firm
performance was operationalized as an overall
performance construct capturing both opera-
tional and financial aspects. To translate the ques-
tionnaires from English into Arabic and ensure
linguistic equivalence and content accuracy, we
conducted a pilot test with 17 SME managers to
assess the clarity and contextual suitability of the
questionnaire items before finalizing the instru-
ment. The measurement instrument is provided
in Appendix A. Additionally, the complete survey
questionnaire is publicly available in the Zenodo
repository to enhance transparency and research
reproducibility (Bargouthi, 2026).

All scales used to evaluate respondents’ assess-
ments of the questionnaire items were based on a
five-point Likert scale. The constructs in the em-
pirical model were specified and assessed as reflec-

http://dx.doi.org/10.21511/ppm.24(4).2026.15
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Table 2. Measurement scales

Construct Item Sources
Market sensing (MS) 6 : Barreto et al. (2024)
5 Su (2013) and Yildiz Cankaya (2020)
5 Siagian et al. (2021)
5 Liu et al. (2018) and Can Saglam et al. (2021)
5 Can Saglam et al. (2021) )
Firm performance (FPER) 7 Ganbold et al. (2021), Liu et al. (Zl(zazr?z,é\él)zr!tr :|t_ z(alz.o(zzg)zo), Can Saglam et al. (2021), and

tive measurement models. Table 2 contains a com-
prehensive listing of the measurement scales.

An online survey distributed via business net-
works, professional associations, and direct con-
tacts was used to collect data.

The data were analyzed using partial least squares
structural equation modeling (PLS-SEM) with
SmartPLS 4. The methodological considerations
indicated that PLS-SEM would be a good fit as
follows:

1. It is appropriate for analyzing small to mod-
erate-sized samples and complex designs that
include mediation effects, moderator effects,
and multiple latent constructs (Hair et al,,
2021).

2. PLS-SEM requires minimal assumptions re-
garding the data distribution and is robust to
deviations from multivariable normality. This
makes the technique appropriate for analyzing
data from survey questions commonly used in
operations and supply chain management.

3. PLS-SEM is primarily concerned with pre-
dicting and explaining variance in a data set.

Both procedural and statistical strategies were im-
plemented to test the potential impact of common
method bias (CMB). Procedurally, respondent an-
onymity and confidentiality were guaranteed, and
the questionnaire was meticulously constructed
to mitigate evaluation apprehension and com-
mon scale effects, in accordance with established
guidelines in survey research. Statistically, CMB
was assessed using the full collinearity approach.
The full-collinearity VIF values ranged from 1.034
to 1.825, with the highest value observed for SS
> FPER (VIF = 1.825). All values were below the
conservative threshold of 3.3, indicating that com-

http://dx.doi.org/10.21511/ppm.24(4).2026.15

mon method bias was unlikely to pose a serious
concern (Kock, 2015).

This study collected survey responses about com-
panies’ practices without collecting any personal
information that could reveal participants’ or
companies’ identities. All responses were treated
with strict confidentiality. In addition, all respon-
dents voluntarily participated and were informed
of the study’s objectives and that it would be used
solely for academic purposes. Ethical approval
for this study was obtained from the Institutional
Review Board (IRB) / Ethics Committee of Al-
Quds University prior to data collection. The data-
set used in this study was collected specifically for
the present analysis and has not been used in any
prior publication.

3. RESULTS

The results provided strong evidence of the mea-
surement model’s adequacy. Reliability of the
items was established, as all outer loadings were
greater than 0.70, except for RMC-1, which was
removed because it did not achieve a loading con-
sistent with the remaining items (Hair et al., 2021).
Table 3 reports indicator-level VIF values as sup-
plementary information, distinct from the inner-
model VIF values used to assess structural col-
linearity. Cronbach’s a and composite reliability
(CR) values were above the minimum acceptable
limit of 0.7, indicating adequate internal consis-
tency reliability. Likewise, convergent validity was
assessed using Average Variance Extracted (AVE);
all AVEs were greater than 0.50, indicating con-
vergent validity (Table 3).

Table 4 shows that all HTMT values were below
the recommended threshold of 0.90, supporting
discriminant validity among the study constructs
(Hair et al., 2021).
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Table 3. Measurement model assessment and indicator-level collinearity

Cronbach
Alpha

Variables and
items

CR AVE

VIF (Outer

Loading Model)

Market sensing (MS):

0.926 0.928

0.731 PSP SN

L S
T
2915

0.897 0.911

Strategic sourcing (SS)

0.710

0.890
o704
0.838

0.882 0.915

Supply chain integration (SCI)

0.684

0.818
L0858
0.864

0.947 0.949

Risk management culture (RMC)

0.862

0.925 .
L0922 o eseal
0.922

171504

Supply chain risk management performance

R A

0.836
o84
0.848

0.935 0.937

Firm performance (FPER)

0.724

0.890
070
0.754

6800 . 2976
62.732 2.570
2197 1802
21.947 1.904

Table 4. Heterotrait-monotrait ratio (HTMT) for
discriminant validity

" FPER | MS : SClI

RMC SCRMP: SS

Note: FPER = Firm performance; MS = Market sensing; SCI =
Supply chain integration; RMC = Risk management culture;
SCRMP = Supply chain risk management performance; SS =
Strategic sourcing.

226

The structural model was assessed in five steps
(Hair et al., 2021). First, the model was evaluated
for collinearity. The VIF values for the predic-
tor constructs associated with the hypothesized
relationships ranged from 1.623 to 3.421, remain-
ing below the recommended threshold of 5, indi-
cating no critical collinearity concerns (Hair et al.,
2021). Second, we tested the hypotheses. Table 5
and Figure 2 demonstrate that market sensing (p =
0.358, t = 6.640, p < 0.001) and supply chain inte-
gration (B = 0.318, t = 5.617, p < 0.001) have positive,
significant effects on firm performance, thereby
supporting Hla and Hlc. Besides, the direct effect

http://dx.doi.org/10.21511/ppm.24(4).2026.15



Table 5. Hypotheses testing
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Hypotheses Path f St?:r;::ﬁr.g;:if (Pea)th T-value p-value f2 VIF H;zgits li‘s:'s
Direct effects
Hia :MS - FPER 0.358 : : p<0.001 : ¢ Supported
e e e e S >upported
 Hic SCI>FPER o318 p<0.001
e e LR P BROY:
CH2b SS>SCRMP p<0.001
" Hac SCI>SCRMP o031 5404 | p<000l Supported
W3 SCRMP > FPER 0626 . 9694 | p<0001 0190 . 3421  Supported
Mediating effects
H4a :MS - SCRMP-> FPER 0.240 {5301 : p<0.001 : ¢ Supported
e T S e
o T SOt st CR S R o
Moderating effects
H5a : MS x RMC-> SCRMP 0.047 . 0701 : 0488 0.036 2.077 : Not supported
© HSb  SSXRMC->SCRMP 002 . 0415 0679 . 0022 . 2123  Notsupported
" H5c  SCIXRMC-> SCRMP. 0054 0801 0422 0020 1623  Notsupported

Note: FPER = Firm performance; MS = Market sensing; SCI
SCRMP = Supply chain risk management performance; SS =
Bootstrap t-statistic; p-value = Statistical significance level; f2

= Supply chain integration; RMC = Risk management culture;
Strategic sourcing. B = Standardized path coefficient; t-value =

= Cohen’s effect size; VIF = Variance Inflation Factor. Supported?

indicates whether the corresponding hypothesis received empirical support.

of market sensing ( = 0.383, t = 6.208, p < 0.001),
strategic sourcing (f = 0.311, t = 6.874, p < 0.001),
and supply chain integration ( = 0.321, t = 5.404,
p < 0.001) on supply chain risk management per-
formance is also significant. Thus, H2a, H2b, and
H2c were accepted. Additionally, supply chain risk
management performance ( = 0.626, t = 9.694, p
< 0.001) positively and significantly affects firm
performance, supporting H3. Conversely, strategic
sourcing ( = 0.050, t = 0.230, p > 0.05) does not sig-
nificantly affect firm performance, rejecting H1b.

Table 5 and Figure 2 show that supply chain risk
management performance partially mediates the
links between market sensing and firm perfor-
mance and between supply chain integration and
firm performance. It fully mediates the relation-
ship between strategic sourcing and firm perfor-
mance, supporting H4a, H4b, and H4c.

As presented in Table 5, no significant moderating
influence of risk management culture was found
on the relationships between marketing sensing (§
=0.047, t = 0.701, p > 0.05), strategic sourcing (p =
0.022, t = 0.415, p > 0.05), supply chain integration
(B = 0.054, t = 0.801, p > 0.05), and supply chain
risk management performance. Consequently,
H5a, H5b, and H5c were rejected.
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Next, the explanatory power was assessed in the
third and fourth steps by computing the coeffi-
cient of determination (R?), the effect sizes (f),
and the predictive relevance Q.

Firm performance showed a substantial R* (0.773),
whereas supply chain risk management perfor-
mance showed a moderate R? (0.613) (Figure 2).
The values of f* range from low to high (Table 5).

To evaluate the model’s predictive power, the PLS-
Predict approach was employed. In PLS-SEM, the
MAE value should be lower than the correspond-
ing linear model (LM) to be used as a criterion to
evaluate the prediction strength. All endogenous
construct indicators yielded PLS-SEM values low-
er than the LM values (Table 6). Hence, the (? val-
ues were above zero, indicating the model’s pre-
dictive power.

Finally, the standardized root mean square re-
sidual (SRMR) in this study was 0.062 (< 0.08).
Furthermore, the normed fit index (NFI) was
0.931 (> 0.90), indicating good overall fit and qual-
ity. Collectively, these findings indicate that the
model exhibits solid structural and predictive
quality in line with contemporary PLS-SEM stan-
dards (Hair et al., 2021).
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Figure 2. Structural model

Table 6. PLS predict

: PLS-SEM : ¢ PLS-
: N2 H : : :
Indicator Q%predict - (MAE) LM (MAE) . SEM-LM

0.608

0.642 —-0.034

Note: Q%predict = Stone—Geisser’s predictive relevance; MAE
= Mean Absolute Error; PLS-SEM = Partial Least Squares
Structural Equation Modeling; LM = Linear Model bench-
mark. FPER = Firm performance; SCRMP = Supply chain risk
management performance.

4. DISCUSSION

This study examined the association and the
mechanisms through which three proactive sup-
ply chain agility enablers (market sensing, stra-
tegic sourcing, and supply chain integration) are
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associated with supply chain risk management
performance, as well as the risk management cul-
ture that may strengthen the association between
supply chain agility enablers and supply chain
risk management performance. The study draws
on the dynamic capabilities view (DCV) (Teece,
2007), organizational information processing the-
ory (OIPT) (Galbraith, 1973), and risk manage-
ment theory (RMT) (Aven, 2016).

This positive association between market sens-
ing capability and firms’ overall performance
aligns with the definition of sensing capability
at the heart of the dynamic capabilities view
(DCV), which emphasizes sensing routines to
help firms navigate uncertainty. Market sensing
helps decision-makers better understand their
environment, supporting more effective deci-
sions in line with the principles of OIPT (Daft &
Lengel, 1986). This capability may be especially
relevant for Palestinian SMEs facing uncertain-
ty. The modest direct effect of market sensing on
firm performance (f = 0.358) is consistent with
Morgan et al. (2009) but differs from Ardyan
(2016).
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Interestingly, strategic sourcing (B = 0.311) was
positively associated with supply chain risk man-
agement performance but had no direct asso-
ciation with SME performance. Its value may in-
stead arise through supplier relationships, trans-
parency, and information flows, consistent with
Frederico (2023) and Venkatesan and Goh (2018).
Similarly, Lahiri (2016) suggests that sourcing
benefits emerge indirectly as risk management
processes mature. This pattern indicates that stra-
tegic sourcing may be associated with SME perfor-
mance through intermediate mechanisms rather
than directly.

Additionally, the findings indicate that supply chain
integration was positively associated with both firm
performance (p = 0.318) and supply chain risk man-
agement performance (8 = 0.321). From a DCV per-
spective, integration represents a seizing capability
that translates sensing-derived knowledge into coor-
dinated action. Based on OIPT, integration facilitates
information flow and reduces information asym-
metry among alliance partners, thereby enhancing
transparency and supporting their collective ability
to identify and respond effectively to risks. This find-
ing is consistent with Flynn et al. (2010), who dem-
onstrated that effective supply chain integration con-
tributes to improved SME performance, particularly
when managed holistically.

Supply chain risk management performance was
strongly and positively associated with SME perfor-
mance (B = 0.626), supporting H3. Thus, it is expect-
ed that strengthening supply chain risk management
performance may enable firms to manage risks pro-
actively and effectively (Awain et al., 2025) and may
enhance SMEs’ resilience to disruption and contrib-
ute to greater stability (Fauzan & Syara, 2025).

The findings suggest that supply chain risk man-
agement performance serves as a mechanism
through which proactive enablers of supply chain
agility are associated with higher organizational
outcomes. Full mediation between strategic sourc-
ing and firm performance, along with partial me-
diation for market sensing and supply chain inte-
gration, aligns with the dynamic capabilities view
(DCV). The mediating effect of supply chain risk
management performance underscores its impor-
tance in an unstable environment, where supply
disturbances are common.
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The moderating effect of risk management culture
did not manifest as expected, possibly due to weak
institutional practices in SMEs or because opera-
tional capabilities may have been more effective in
coping with external environmental disturbances
(Gligor & Holcomb, 2012). Accordingly, the hy-
potheses H5a, H5b, and H5c did not receive em-
pirical support, indicating that risk management
culture did not significantly moderate the hypoth-
esized relationships. One possible explanation is
that owner management and family governance in
family-owned SMEs may limit variation in formal
risk management culture across firms (Glowka et
al., 2021).

In addition, the study advances the theoretical
discussion by clarifying the relationships among
supply chain agility, supply chain risk manage-
ment performance, risk management culture, and
firm performance. The findings also highlight the
importance of examining these relationships in
highly uncertain environments, particularly for
SMEs. The theoretical contribution of this study
does not lie merely in integrating the three theo-
ries. Rather, it lies in identifying supply chain risk
management performance as the primary opera-
tional conversion mechanism through which sup-
ply chain agility capabilities are converted into
performance outcomes.

The findings offer implications for SMEs operat-
ing in resource-limited or highly volatile markets.
First, SMEs managers should strengthen market
sensing to respond earlier to market disruptions.
Second, given that strategic sourcing primarily
contributes to performance through supply chain
risk management, management should prioritize
building relationships with reliable suppliers and
maintaining a moderate level of diversification,
thereby strengthening firms’ resilience against
supply chain disruptions. Third, integrating digi-
tal platforms such as low-cost digital coordina-
tion tools, regular supplier communication rou-
tines, and simple information-sharing practices
can strengthen supply chain coordination and
preparedness. Lastly, given that supply chain risk
management mediates all the performance re-
lationships identified in this study, SMEs should
adopt systematic risk assessment practices, con-
tinuity planning, and scenario-based employee
training, even with limited resources.
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CONCLUSION

The study examined the direct relationships between three proactive enablers of supply chain agility and
both SME performance and supply chain risk management performance, as well as the mediating role
of supply chain risk management performance and the moderating role of risk management culture.

The findings show that supply chain integration and market sensing were positively associated with both
SME and supply chain risk management performance, whereas strategic sourcing was associated only
with supply chain risk management performance. Supply chain risk management performance was pos-
itively associated with SME performance and mediated the relationships between all three supply chain
agility enablers and SME performance. Risk management culture did not moderate these relationships.

These findings position supply chain risk management performance as a key mechanism linking pro-
active supply chain agility enablers to SME performance, with its role being particularly important for
strategic sourcing, where the effect was fully mediated. From a practical perspective, the results high-
light the need for SMEs to move beyond reactive approaches by combining market monitoring, supplier
relationships, information sharing, and risk preparedness.

This study has several limitations. First, its focus on Palestinian SMEs means that the findings may reflect
specific economic and institutional conditions; future research could test the model in other countries
and sectors. Second, convenience sampling may have reduced sample representativeness, suggesting the
need for probability sampling or more representative samples. Third, the study examined only three agility
enablers; future research could consider IT capabilities, organizational support, and governmental factors.
Finally, reliance on self-reported data from a single respondent may introduce perceptual bias and com-
mon method variance. Longitudinal, multi-source, or mixed-method studies could further examine how
organizational capabilities, risk management practices, and performance evolve.
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APPENDIX A

Table Al. Measurement instrument

Constructs Measurment

i MS1: Our firm can quickly learn from suppliers, customers, and competitors.

Market sensing MS3: Our firm can rapidly and effectively apply new knowledge to relevant products and services.

(Ms) MS4: Our firm is capable of keeping pace with changes in technology and competitors’ products.

effectively monitor changes in technology and demand for alternative products.

esses a clear understanding of customer need

arkets where it operates.

ment emphasizes the strategic role of the sourcin

n.

g-term sourcing plan includes developing relationships with key suppliers.

Strategic sourcing i $S3: The sourcing function interacts effectively with other organizational functions, such as manufacturing and
(SS) i marketing.

hasing decisions support the overall strategy o

pplier relationships is considered an important as the firm’s sourcing activities.

SCI1: Our firm shares comprehensive product information with external partners.

SUPPIY CRaIN

integration (SCI) &7t Tt Tl D Tl T e D

Supply chain risk i SCRM2: Our firm has successfully minimized the impact of supply-related risks when they occur over the past three
management | Years.

performance SCRM3: Our firm’s performance in managing supply chain risks is better than that of its competitors.

(SCRM G ORI Tha ra

PEPFOFMANCE) s o

i SCRMS5: Our firm’s ability to respond to opportunities and threats in the business environment has improved
i compared to three years ago.

RISK MANAGEMENT Frr e e

culture (RMC) 'RMC3: Our firm considers risk management to be as important as operational performance.

RMC4: Ensuring the smooth functioning of the supply chainis a top priority for all employees.

ess is widely embedded among employees in

‘with major competitors, our firm consistently adt its planned production schedules.

{ FPER2: Compared with major competitors, our firm achieves superior inventory turnover and lower inventory
i holding costs.

Firm performance _FPER3: Comparedﬂwith major competitors, our firm effectively manages an'd reduces supply chain lead times.

(FPER)

ith major competitors, our firm has achieved

les growth during the recent period.

with major competitors, our firm’s profitability h oved during the recent period.

FPER6: Compared with major competitors, our firm’s return on assets (ROA) has improved during the recent period.

i FPER7: Compared with major competitors, our firm’s gross profit margin has improved during the recent period.
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