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Abstract. This study addresses the overlooked dynamic interaction between strategic agility and absorptive capacity in
turbulent environments, particularly within project-based enterprises where knowledge flows are fragmented. By con-
structing an integrative framework, it examines how strategic agility influences enterprise performance via absorptive
capacity under varying environmental turbulence levels. Using data from 198 Chinese construction industry practition-

ers and PLS-SEM analysis, results reveal that strategic agility dominates enterprise responses, with absorptive capacity
mediating this effect. Notably, in high turbulence, the mediation path buffers the negative impact. The study advances
organizational adaptability theory and offers guidance for capability development in turbulent contexts.
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1. Introduction

China’s construction sector is currently undergoing signif-
icant challenges driven by technological disruption, reg-
ulatory shifts, and intensified market competition, creat-
ing an urgent need for capability renewal and organiza-
tional transformation. Similar patterns have been observed
across industries globally, where firms increasingly rely on
external knowledge and adaptive capabilities to survive in
dynamic environments (Tallon et al,, 2018; Haider & Kaya-
ni, 2020). Prior research highlights that absorptive capacity
(AC) — the ability to acquire, assimilate, transform, and ex-
ploit external knowledge — is vital for sustaining competi-
tiveness and improving performance (Adams & Lamont,
2003; Darroch, 2005). Building on absorptive capacity the-
ory, recent studies further distinguish between potential
AC (acquisition and assimilation) and realized AC (transfor-
mation and exploitation) (Albort-Morant et al., 2018; Lyu
et al., 2022; Mata et al,, 2023).

At the same time, organizations increasingly operate
in turbulent environments characterized by rapid techno-
logical change, shifting institutional conditions, and vola-
tile market demand (Galvin et al., 2020; Mata et al., 2023).
Under such conditions, strategic agility — the ability to
sense, interpret, and rapidly respond to change — emerg-
es as a critical dynamic capability (Kumkale, 2016). Exist-

ing studies primarily examine how strategic agility enhanc-
es performance (Sambamurthy et al., 2003). Meanwhile,
absorptive capacity research has long followed the domi-
nant assumption that AC enables strategic agility. Classi-
cal frameworks (Cohen & Levinthal, 1990; Zahra & George,
2002) and recent empirical studies (Kale et al., 2019; Mata
et al., 2023) consistently argue that learning capabilities
precede organizational responsiveness.

However, based on the current literature, few stud-
ies have examined the reverse causal pathway, namely,
whether strategic agility functions as an antecedent capa-
bility that influences both potential and realized absorp-
tive capacity. This represents a significant theoretical gap,
as agility may directly affect how organizations search for,
internalize, transform, and apply external knowledge, par-
ticularly in turbulent environments, yet this mechanism
remains largely unexplored. Moreover, although the du-
al-dimensional structure of AC has gained increasing rec-
ognition, recent research calls for a deeper investigation
into how external strategic capabilities, such as agility, dif-
ferentially affect potential and realized AC (Mejeed et al,
2025). To date, no empirical study has distinguished these
differential effects. Environmental turbulence, including
technological, market, and regulatory volatility, has also
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been recognized as a critical factor shaping capability—
performance relationships (Arici & Gok, 2023). However,
its moderating role in the strategic agility - AC — per-
formance pathway remains conceptually fragmented and
empirically underexplored, particularly in highly volatile in-
dustries such as China’s construction sector (Li et al., 2025).

Accordingly, this study addresses three unresolved the-
oretical gaps:

(1) Reversing the traditional direction of absorptive
capacity theory by investigating how strategic agil-
ity drives both potential and realized AC.

(2) Extending the dual-dimensional view of AC by ex-
amining how strategic agility differentially shapes
potential (acquisition/assimilation) and realized
(transformation/exploitation) AC and how these
processes influence firm performance.

(3) Integrating environmental turbulence as a multi-
level contingency, explaining how turbulence con-
ditions shape the agility—~AC—performance pathway
in complex and dynamic industry settings.

On this basis, the study investigates the following re-

search questions:

RQ1: How does strategic agility influence potential ab-
sorptive capacity and realized absorptive capacity
in organizations operating under environmental
turbulence?

RQ2: How do potential and realized absorptive capac-
ities mediate the relationship between strategic
agility and firm performance in China’s construc-
tion industry?

RQ3: To what extent does environmental turbulence
moderate the effects of strategic agility on ab-
sorptive capacity and, subsequently, on organi-
zational performance?

RQ4: How does the proposed reverse-direction dy-
namic capability framework (strategic agility —
absorptive capacity — performance) extend ex-
isting absorptive capacity theory?

To empirically examine these questions, China provides
an ideal context. As a rapidly developing economy, China
hosts numerous firms undergoing technological upgrad-
ing and capability renewal, offering sufficient variation to
rigorously test the proposed framework. In particular, the
construction industry — one of China's most mature yet
highly complex sectors — faces intense turbulence, mak-
ing it a suitable setting for exploring how strategic agil-
ity enables knowledge acquisition, internalization, trans-
formation, and exploitation. Overall, this study advances
dynamic capability theory by proposing and validating
a reverse-direction framework in which strategic agili-
ty functions as an antecedent capability enabling firms’
knowledge absorption and capability renewal under envi-
ronmental turbulence. The findings contribute to a richer
understanding of how organizations sustain competitive-
ness in rapidly changing environments and offer action-
able guidance for industries navigating technological and
institutional transformation.
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2. Literature review
2.1. Theoretical basis

This study is grounded in business ecosystem theory,
viewing firms as ecosystem units embedded in highly in-
terdependent and dynamically competitive environments.
In this context, a firm's core competitiveness derives not
only from internal resources but also from dynamic capa-
bilities (Teece et al., 1997; Teece, 2007) and absorptive ca-
pacity (Cohen & Levinthal, 1990; Zahra & George, 2002)
for acquiring, transforming, and utilizing external knowl-
edge. Strategic agility, as an organizational meta-capabil-
ity (Doz & Kosonen, 2010), works synergistically with ab-
sorptive capacity, enabling firms to rapidly sense environ-
mental changes, optimize resource allocation, and recon-
figure capabilities to achieve innovation and performance
enhancement. Specifically, this study introduces environ-
mental turbulence as a critical external stimulus, highlight-
ing that in highly uncertain and rapidly changing environ-
ments, firms must leverage the synergy between absorp-
tive capacity and strategic agility to enhance their adaptive
capability within the ecosystem, thereby sustaining com-
petitive advantage and long-term development. Further-
more, this study incorporates organizational ambidexterity
theory (March, 1991; Andriopoulos & Lewis, 2009, 2010) to
explore how firms balance the exploration of new oppor-
tunities with the exploitation of existing capabilities, inte-
grating short-term responsiveness with long-term capabil-
ity accumulation. Unlike prior research that primarily fo-
cuses on either absorptive capacity or strategic agility, this
study emphasizes their synergistic mechanisms under con-
ditions of environmental turbulence and their performance
pathways within the ecosystem, providing a novel theoret-
ical explanation for capability linkage mechanisms in firms.

2.2. The business ecosystem context

Uncertainty, complex environments, and rapid technolog-
ical change drive companies to integrate into “business
ecosystems” (Adner et al.,, 2013; Moore, 1993). The term
was first proposed by Moore (1993), who borrowed the
concept of biological ecosystems and believed that busi-
ness ecosystems are also composed of “a large number
of loosely interconnected participants who rely on each
other, work together, and coexist” (lansiti & Levien, 2004,
p. 8). If business ecosystems can operate effectively, they
will have the ability to create comprehensive solutions
that no single company can achieve alone (Adner, 2006;
Fuller et al, 2019). Although academics and practitioners
have shown great interest in business ecosystems in re-
cent years, understanding their operating mechanisms is
still relatively limited, especially when ecosystem members
must simultaneously deal with the dual relationship of co-
operation and competition. This knowledge gap is more
significant (Hannah & Eisenhardt, 2018). In a business eco-
system, corporate members “promote new product devel-
opment, meet customer needs, and participate in the next
round of innovation cycles through cooperation and com-



176 J. Luo et al. The impact of environmental turbulence on construction enterprise performance: unveiling the systemic response mechanisms

petition” (Moore, 1993, p. 76). In other words, ecosystems
essentially integrate the two dimensions of collaboration
and competition. While members are interdependent and
form a community of shared destiny, they also compete
for the optimal allocation of resources and capabilities
(Barile et al.,, 2016).

The structure of business ecosystems is completely dif-
ferent from the organizational structure of traditional en-
terprises (Rong et al., 2018), which also brings unprece-
dented management challenges (Riquelme-Medina et al.,
2022). Ecosystem activities transcend the boundaries of
a single enterprise but rely on the complementary prod-
ucts, services, and capabilities of members to develop to-
gether and create value together (Fuller et al., 2019), which
inevitably contains a certain degree of competition mech-
anism (Riquelme-Medina et al., 2022). Based on this the-
oretical background, this paper regards the enterprise as
a dynamic ecosystem unit in which there are both adverse
induction factors brought about by environmental turbu-
lence (i.e., the "competition” dimension) and cooperation
mechanisms that promote optimal resource allocation and
capability-sharing. The cooperation mechanism focused
on in this paper is mainly reflected in the linkage between
the two key dynamic capabilities of strategic agility and
absorptive capacity. By exploring the interaction between
the two in a turbulent environment, this paper aims to fill
the current research gap on how internal resource capa-
bilities of enterprises can synergistically adapt to ecosys-
tem changes and further enrich the theoretical interpreta-
tion and empirical basis of business ecosystem theory at
the level of capability linkage mechanism.

2.3. Absorptive capacity

Cohen and Levinthal (1990) first proposed and defined
"absorptive capacity” to characterize the ability of en-
terprises to identify, absorb, and utilize external environ-
mental information and evaluate it from three dimensions.
Subsequently, Zahra and George (2002) defined absorp-
tive capacity as "a series of organizational routines and
processes by which enterprises acquire, absorb, transform,
and utilize knowledge, thereby generating dynamic mana-
gerial capabilities”. Lane et al. (2006) believed that absorp-
tive capacity includes three learning processes: explora-
tion, transformation, and utilization, emphasizing how en-
terprises can more effectively utilize external knowledge
through these learning mechanisms. Flatten et al. (2011b)
defined absorptive capacity as the ability of enterprises to
identify the value of new knowledge, absorb new knowl-
edge, and use it for business purposes, further refining
the operational connotation of the concept. In their the-
oretical framework, Zahra and George (2002) divided ab-
sorptive capacity into two subsets, namely potential ab-
sorptive capacity (PAC) and realized absorptive capacity
(RAC), corresponding to the four dimensions of acquisi-
tion, assimilation, transformation, and utilization, respec-
tively. Among them, potential absorptive capacity focuses
on acquiring and absorbing information, while realized ab-

sorptive capacity emphasizes that enterprises integrate the
absorbed knowledge into the operating system to achieve
knowledge transformation and practical application. This
classification has been widely adopted and developed in
subsequent studies (Jansen et al., 2005; Thérin, 2007; Fos-
furi & Tribo, 2008; Camisdén & Forés, 2010; Delmas et al.,
2011; Flatten et al.,, 2011b; Ali et al., 2016; Ali & Park, 2016).
Among them, Fosfuri and Tribo (2008) pointed out that
"acquisition capability” refers to the ability of enterprises
to identify, discover, and acquire external knowledge from
the environment; Flatten et al. (2011b) further emphasized
that absorptive capacity includes the ability to establish or-
ganizational procedures and routines for analyzing, evalu-
ating and understanding external knowledge. Transforma-
tion capability involves creating or optimizing these pro-
cedures to facilitate the integration of existing knowledge
and newly acquired information and its future application
(Zahra & George, 2002), which includes the ability to ad-
just, adapt to new information and combine it with exist-
ing knowledge (Fosfuri & Tribo, 2008). In addition, Haro-
Dominguez et al. (2007) defined “utilization capability” as
the ability of enterprises to develop new products or ser-
vices based on existing processes, skills, and technologies
using transformed knowledge. This study focuses on the
impact of absorptive capacity on the performance of Chi-
nese construction companies, especially in a highly com-
plex and dynamic environment. This paper adopts the
binary structure of “potential absorptive capacity-actual
absorptive capacity” to explore the path differences and
synergy mechanisms between the two in terms of perfor-
mance, trying to fill the theoretical and empirical gaps in
existing research that “potential absorptive capacity has no
significant impact on corporate performance”.

2.4. Dynamic capabilities perspective and the
absorptive nature of strategic agility
and ambidexterity

The dynamic capability perspective believes that the com-
petitive advantage of an enterprise comes from its abil-
ity to purposefully create, expand, or adjust its resource
base “to respond to a rapidly changing external environ-
ment effectively” (Teece et al., 1997, p. 156). In a constant-
ly changing market environment, dynamic capabilities are
crucial for the adaptive development and competitive ad-
vantage of small and medium-sized enterprises in the
B2B field (Teece, 2007). Organizations can rely on dynam-
ic capabilities to continuously update existing capabilities,
build new asset portfolios, and enhance their resilience
through learning. Teece et al. (1997) pointed out that dy-
namic capabilities mainly include three core functions: per-
ception, grasping, and reconstruction. Among them, per-
ception refers to the ability of an enterprise to analyze
data, understand the external environment, and identify
opportunities; grasping capability refers to the ability of an
organization to understand information and make strate-
gic decisions, covering aspects such as the choice of busi-
ness model and product design threats (Hodgkinson &
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Healey, 2011). Reconstruction capability is reflected in the
organization’s coordination and integration of resources
through process adjustment, capability reorganization, and
system reconstruction to adapt to the changing market
environment (Teece, 2007). This study regards absorptive
capacity and strategic agility as long-term dynamic capa-
bilities in the corporate ecosystem. The main reason is that
these two capabilities not only have a regulatory role in
responding to short-term changes but also show the core
function of promoting the enterprise’s long-term sustain-
able adaptability and performance improvement.

In traditional literature, strategic agility is closely re-
lated to dynamic capabilities and flexibility (Shams et al.,
2021). Flexibility includes exploration and exploitation
(March & Simon, 1958). The original concept focuses on
identifying new knowledge (e.g.,, R&D) and exploiting
new opportunities, aiming to achieve radical innovation.
On the other hand, the second concept is mainly based
on existing knowledge (Nonaka, 1994) and aims to pro-
mote incremental innovation (Tushman & O'Reilly, 1996).
It can be seen that strategic agility is significantly relat-
ed to absorptive capacity dimensions such as knowledge
acquisition. For example, Doz and Kosonen (2010) pro-
posed that strategic agility results from integrating vari-
ous dynamic capabilities, such as resource mobility, stra-
tegic sensitivity, and leadership solidarity. Similarly, lvory
and Brooks (2018) proposed that strategic agility contains
three main organizational meta-capability building blocks:
strategic sensitivity, collective commitment, and resource
mobility. To achieve this agility, organizations must "have
a keen sense of emerging trends, be able to make bold
decisions quickly, and know how to reconfigure business
systems and redeploy resources” (Gurkov et al., 2017, p.
12). Teece (2007) argues that dynamic capabilities can be
divided into three main components that enable organi-
zations to remain competitive and achieve long-term sur-
vival based on technological advances and consumer de-
mands: (a) “sensing” the unknown future by identifying
major environmental changes; (b) "grasping” by making
appropriate resource allocation decisions; and (c) “trans-
forming” by continuously upgrading capabilities are the
defining factors that make up these elements. To inno-
vate business models, Hock et al. (2016) propose that the
meta-capabilities of strategic agility (strategic sensitivity,
collective commitment, and resource mobility) can be en-
hanced by “innovation-oriented cultural values”. Further-
more, Gurkov et al. (2017) argue that agility is defined as
a "dynamic capability”. Teece et al. (1997) argue that dy-
namic capabilities provide firms with a unique framework
to acquire, generate, and reorganize internal and exter-
nal knowledge to adapt to adaptive changes in the exter-
nal business environment. Dynamic capabilities are a set
of key organizational and managerial capabilities, includ-
ing knowledge management, that enable organizations
to predict and influence their surroundings (Shams et al.,
2021). This may indicate that knowledge management ca-
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pabilities that embody dynamic capabilities (such as stra-
tegic agility) may possess absorptive properties.

On the other hand, “strategic agile processes require
conflicting efforts and trade-offs between convention-
al processes and resource use for new business models”
(Weber & Tarba, 2014, p. 8). Therefore, agile organizational
structures establish the strategic necessity of “ambidexter-
ity”. However, performing both tasks simultaneously seems
contradictory (Andriopoulos & Lewis, 2010; Vrontis et al.,
2017). Therefore, organizations may need to adopt am-
bidexterity as a key capability to effectively balance and
coordinate systems and resources with mutually exclusive
(or distinct) goals and processes (Shams et al., 2021). Fur-
thermore, ambidexterity is also a determinant of organi-
zational success, and researchers have explicitly acknowl-
edged the limitations of pursuing either exploration alone
(risk of stagnant knowledge development) or exploita-
tion alone (risk of knowledge obsolescence) (e.g., Chebbi
et al,, 2015). Therefore, a company’s overall performance
depends on its ability to pursue its goals and co-develop
relevant dynamic capabilities simultaneously (Junni et al,,
2015; Li & Huang, 2012). Raisch and Birkinshaw (2008) em-
phasize that creating a culture that values communication,
coordination, collaboration, and creativity may be key for
organizations to achieve ambidexterity.

2.5. Assumption establishment

2.5.1. Strategic agility and market turbulence

In the event of environmental turbulence, Chen (2012)
suggested that organizations should engage the value
chain in collective action to mitigate its impact, as research
indicates. Consequently, enterprises with greater strategic
agility are more likely to possess enhanced reconfigur-
ability and market acumen (Anggraini & Sudhartio, 2019).
This is because they will be able to more effectively adapt
and respond to the swiftly changing environment com-
pared to their competitors (Anggraini & Sudhartio, 2019).
Because of the literature on strategic agility dimensions
(strategic sensitivity, collective commitment, and resource
liquidity), strategically agile companies can reconfigure
their resources to more effectively adapt to the demands
of emerging changes (Anggraini & Sudhartio, 2019). The
strategic agility’s dynamic capabilities will assist compa-
nies in recognizing and capitalizing on opportunities and
threats as they arise (Kogut & Zander, 1992). Sambamur-
thy et al. (2003) have demonstrated that strategic agil-
ity has more advantageous consequences when environ-
mental turbulence is elevated. When minimal environmen-
tal turbulence occurs, the converse will transpire: strategic
agility will not generate additional value, as using existing
capabilities will yield superior outcomes (Leonard-Barton,
1992). From the preceding discourse, the subsequent hy-
potheses are formulated:

H1: Market turbulence has a significant positive im-
pact on strategic agility.
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2.5.2. Strategic agility and absorptive capacity

Ambidexterity and dynamic capabilities are either central
to strategic agility or are closely related to it, as evidenced
by a greater body of literature (Shams et al., 2021). Ambi-
dexterity is a valuable element in developing specific strat-
egies to achieve strategic agility, as it enables the acqui-
sition of flexibility and organizational agility (Shams et al,,
2021). Ambidexterity mechanisms become a strategic im-
perative for agile organizational structures because “stra-
tegic agility processes necessitate conflicting efforts and
trade-offs between the use of resources for routine pro-
cesses and new business models” (Weber & Tarba, 2014,
p. 8). Nevertheless, conducting both activities concurrently
appears incongruous (Andriopoulos & Lewis, 2010; Vron-
tis et al,, 2017). Raisch and Birkinshaw (2008) emphasized
that establishing a culture that prioritizes communication,
coordination, collaboration, and creativity may serve as
a critical ambidextrous capability for organization agility.
Consequently, the overall performance of a company is
contingent upon its capacity to jointly pursue both direc-
tions and cultivate the requisite dynamic capabilities (Jun-
ni et al, 2015; Li & Huang, 2012). Ambidexterity may be
critical for organizations to coordinate and balance sys-
tems and resources with mutually exclusive (or distinct)
objectives and processes (Shams et al., 2021). In addition,
it is a contributing factor to the success of companies,
and researchers are cognisant of the constraints of pursu-
ing exploration alone (at the risk of stagnant knowledge
growth) or exploitation alone (at the risk of obsolescence)
(e.g., Chebbi et al.,, 2015). Simultaneously, strategic agility
is closely associated with dynamic capabilities and flexibil-
ity in the mainstream literature (Shams et al., 2021). Ex-
ploration and exploitation are the two actions that com-
prise flexibility (March & Simon, 1958). The first primarily
focuses on exploiting new opportunities and discovering
new knowledge (e.g., R&D), with the primary objective of
accomplishing radical innovation. Conversely, the second
is primarily founded on existing knowledge (Nonaka, 1994)
and is designed to foster incremental innovation (Tush-
man & O'Reilly, 1996). Dynamic capabilities are a collec-
tion of critical organizational and managerial capabilities,
such as knowledge management, that allow organizations
to anticipate and influence the environment (Shams et al.,
2021). According to Teece et al. (1997), dynamic capabil-
ities offer explicit guidance on how enterprises acquire,
generate, and reorganize internal and external knowledge
to adapt to agile changes in the external business environ-
ment. In addition, Gurkov et al. (2017) maintain that agil-
ity is a dynamic capability. These literature reviews indicate
that strategic agility and absorptive capacity are correlat-
ed. In conclusion, strategic agility benefits the theoretical
relationship of absorptive capacity, as evidenced by the
analysis of pertinent literature and the empirical research
conducted by Dobrzykowski et al. (2015) and Kustiningsih
et al. (2022). This also reflects the nature of strategic agil-
ity mediating environmental turbulence and absorptive ca-
pacity; as previously mentioned, ecological turbulence will

also affect strategic agility. The following hypotheses are
formulated as a result of these discussions:
H2a: Strategic agility has a significant positive impact
on potential absorptive capacity.
H2b: Strategic agility has a significant positive impact
on achieving absorptive capacity.
H3a: Strategic agility plays a significant mediating role
between potential absorptive capacity and envi-
ronmental turbulence.

H3b: Strategic agility plays a significant mediating role
between realized absorptive capacity and envi-
ronmental turbulence.

2.5.3. Absorptive capacity and firm performance

Absorptive capacity has been shown to enhance operating
performance and innovation in numerous studies in liter-
ature (Kale et al,, 2019). Stock et al. (2001) examined the
relationship between absorptive capacity and the efficacy
of novel product development. The research has estab-
lished a positive correlation between absorptive capacity
and the performance of novel products; however, this cor-
relation is only valid within a specific range of levels (Stock
et al,, 2001). When the absorptive capacity surpasses this
critical threshold, it is linked to inferior new product de-
velopment performance (Stock et al., 2001). Lichtenthaler
(2016) discovered that the relationship between absorptive
capacity and corporate financial performance is inverted
U-shaped. As absorptive capacity increases, the compa-
ny's financial performance gradually improves; however,
it is adversely affected when it reaches a specific level (Li-
chtenthaler, 2016). Kotabe et al. (2011) found that the in-
teraction between information acquisition and authentic
absorptive capacity improves the market performance of
novel products. The protection of data and improving the
market success of novel products correlate with the genu-
ine absorptive capacity, as per Liu et al. (2013). This con-
cept is also known as the organization’s ability to collect
and organize information and establish operational capa-
bilities (Garcia-Sanchez et al., 2018). The potential absorp-
tive capacity is a source of innovative competitive advan-
tage, as per Fosfuri and Tribo (2008), primarily when an
adequate internal information flow reduces the disparity
between potential and realized capabilities. Harvey et al.
(2010) developed a model that considers the joint influ-
ence of internal and external conditions on absorptive ca-
pacity. As a result, the absorptive capacity will improve the
company's performance. In certain studies (Thérin, 2007;
Flatten et al, 2011b; Tzokas et al., 2015), absorptive ca-
pacity has also been found to improve the performance
of small and medium-sized enterprises. Realized absorp-
tive capacity is linked to organizational performance, while
potential absorptive capacity is linked to realized absorp-
tive capacity, as per Bolivar-Ramos et al. (2013). Garcia-
Morales et al. (2007) have observed that the technological
absorptive capacity of science and technology enterprises
positively impacts organizational learning and innovation.
Employees can be motivated to investigate and acquire
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novel concepts by cultivating technological absorptive ca-
pacity within the organization. Furthermore, their research
demonstrated that organizational learning and innova-
tion would improve organizational performance. Ali et al.
(2016) discovered that organizations demonstrate supe-
rior performance when exposed to various organizational
innovations and absorptive capacity conditions. Kale et al.
(2019) assert that enterprises must allocate appropriate
investments in prospective and actual absorptive capac-
ity. Companies that prioritize knowledge acquisition and
assimilation may fail to realize the benefits of utilization
and accrue acquisition costs even though they can consist-
ently improve their knowledge reserves (Kale et al., 2019).
In contrast, organizations emphasizing transformation and
development may achieve immediate benefits but become
entangled in a capability trap (Volberda et al., 2010). Kale
et al. (2019) indicated that a comprehensive understand-
ing of the influence of absorptive capacity on performance
is of the utmost relevance. As a result, absorptive capac-
ity may be significantly correlated with performance. The
subsequent hypothesis is derived from the theoretical as-
sumption that strategic agility has a positive impact on ab-
sorptive capacity, as previously mentioned:

H4a: Potential absorptive capacity significantly affects
firm performance.

H4b: Realized absorptive capacity significantly affects
firm performance.

H5a: Potential absorptive capacity significantly me-
diates the relationship between strategic agility
and performance.

H5b: Realized absorptive capacity significantly medi-
ates the relationship between strategic agility
and performance.

2.5.4. Environmental turbulence
as a moderating variable

Corporate performance is significantly influenced by in-
novation performance. Consequently, it is imperative to
investigate how environmental turbulence influences the
relationship between absorptive capacity and innova-
tion performance to comprehend its influence on the en-
terprise’s overall performance. According to Song et al.
(2021), in pertinent literature, environmental turbulence
will regulate the focal enterprise’s absorptive capacity and
green innovation performance. Contingency theory posits
that the organization is an open subsystem within the so-
cial system and is influenced by the environment (Luthans,
1973). Consequently, it is imperative to implement appro-
priate organizational and managerial strategies to ensure
the organization adapts effectively to its environment
(Song et al,, 2021). The system is an open system, which
requires that organizational activities interact with the
external environment in which it is situated (Song et al,
2021). The external environment is a critical contingency
factor for corporate strategy and behavior, as it influences
the implementation and outcomes of corporate strategy
(Boyd et al.,, 2012). According to research on contingency
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theory (Aragén-Correa & Sharma, 2003; Martinez-del-Rio
et al,, 2015), organizational performance advantages are
derived from the congruence between internal organiza-
tional design variables and external situational variables.
Simsek (2009) discovered that external environmental fac-
tors influence the impact of organizational learning on
corporate performance. Consequently, the external envi-
ronment is a critical moderating factor in modifying the
relationship between corporate performance and organi-
zational learning. Environmental turbulence in absorptive
capacity consequently impacts the GIP of focal enterprises
(Song et al., 2021). “Knowledge transfer” denotes the de-
gree of change in the industry’'s market competition in-
tensity, consumer requirements, and corporate technolo-
gy (Duncan, 1972). Hitt et al. (1998) have discovered that
knowledge transfer enhances the intensity of knowledge
in the enterprise’s business process. This is why the sig-
nificance and attention paid to knowledge continue to in-
crease. According to Zhu et al. (2011), the product devel-
opment team of an enterprise requires external knowledge
to conduct activities in a highly turbulent environment. En-
terprises broaden their internal knowledge base by incor-
porating external knowledge in a swiftly changing and tur-
bulent environment, fostering the comprehension, integra-
tion, and application of knowledge within a new cognitive
framework. This, in turn, encourages the creation of novel
products (Song et al., 2021; Jansen et al., 2005). Cassiman
and Veugelers (2006) proposed that enterprises improve
their innovation performance by promptly acquiring and
assimilating various external resources, information, and
knowledge due to the increased likelihood of knowledge
transfer. The antecedent discourse serves as the founda-
tion for the subsequent hypothesis:

H6: Environmental turbulence significantly and posi-
tively moderates the relationship between poten-
tial absorptive capacity and firm performance.

2.5.5. Environmental turbulence
and firm performance

It is generally accepted that public service performance
can be detrimentally affected by a turbulent external en-
vironment (Boyne & Meier, 2009). Boyne and Meier (2009)
contend that turbulence adversely affects performance,
and internal organizational changes can exacerbate this
effect. The hypothesis that environmental turbulence has
a detrimental effect on performance is supported by most
studies (Boyne & Meier, 2009). It is generally accepted
that the direct negative impact on organizational results
is more significant the more unpredictable changes are
(Turulja & Bajgoric, 2019). Company performance can be
influenced by environmental factors that induce instability
(Anning-Dorson, 2017). The following hyphothesis is for-
mulated as a result of these discussions:

H7: Environmental turbulence has a significant nega-
tive impact on company performance.

Strategic agility mediates the relationship between en-

vironmental turbulence and absorptive capacity, and ab-
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sorptive capacity (potential and realized absorptive capac-
ity) mediates the relationship between strategic agility and
performance, per the above theoretical relationships. The
following hypotheses are proposed in this study based on
the discussion and development of these theoretical re-
lationships:

H8a: Environmental turbulence significantly and indi-
rectly affects firm performance through strategic
agility and potential absorptive capacity.

H8b: Environmental turbulence significantly and indi-
rectly affects firm performance through strategic
agility and actual absorptive capacity.

Based on the hypotheses, the conceptual model is pre-
sented in Figure 1.

3. Study design

This study is based on the theoretical framework of ab-
sorptive capacity, strategic agility, and corporate perfor-
mance proposed by Kale et al. (2019), with adjustments
and extensions to explore the mediating role of absorp-
tive capacity (potential and realized) and the driving role
of strategic agility in enhancing corporate performance. In
particular, the study focuses on the impact of environmen-
tal turbulence on the relationships among strategic agility,
absorptive capacity, and performance, providing a novel
theoretical exploration of the interplay between strategic
agility and absorptive capacity.

To achieve the research objectives, data were col-
lected via Credamo (www.credamo.com), a widely rec-
ognized online survey platform with extensive coverage
across industries and a large registered user base. The
platform’s settings were used to reduce sampling bias, in-
cluding restricting repeated responses from the same IP,
prohibiting questionnaire sharing, and limiting distribution
to a defined range (~1 km). In addition, only respondents
with high credibility scores on the platform were allowed
to complete the survey, ensuring high-quality responses.
The survey targeted employees and managers in construc-

tion companies of different sizes across China. Respon-
dents were informed about the purpose of the study, as-
sured of confidentiality, and provided informed consent
before participation. The survey items were adapted from
established literature and validated scales using a 5-point
Likert scale (see Appendix for details).

The formal survey was conducted in October 2024, and
600 questionnaires were randomly distributed. After two
weeks, 465 responses were collected, yielding a recovery
rate of 77.5%. Following careful screening to remove re-
sponses with issues such as repetitive answers or illogical
patterns, 198 valid questionnaires were retained, result-
ing in an effective response rate of 53.8%. Sample size
adequacy was confirmed using a priori power analysis in
G*Power 3.1.9.7, achieving a 99.64% confidence level (Faul
et al, 2007) (Figure 2).

Ethical considerations: although no formal ethics ap-
proval was obtained, the study adhered to standard re-
search ethics principles. Respondents voluntarily partici-
pated, were informed about the study objectives, and their
responses were kept strictly confidential. All data were an-
onymized to protect participants’ identities, and the survey
complied with relevant ethical norms for online research in
organizational settings in China.

Pre-test and pilot study

The questionnaire consists of two parts. The first is the
personal background and company information; the sec-
ond is the primary dimension measurement questions. The
researchers designed these questions, and they need to be
tested. This questionnaire was first pre-tested to ensure
that the various variable dimensions of the formal survey
met the standards of reliability and validity as much as
possible. Pre-testing can also help avoid misspelled words
and unstructured sentences, which may cause confusion or
measurement-related problems. Pre-testing helps to cor-
rect any variable defects before sending the questionnaire
to potential respondents. Before finalizing the question-
naire for this study, pre-testing and pilot testing were con-
ducted. The pre-test of the questionnaire mainly adopted

Figure 1. Conceptual model
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Figure 2. Statistical validity

existing research (Chelliah, 2004; Atalay et al., 2013; Neely
et al., 2001). Since the questionnaire questions used in this
study are directly adopted from the scale items of classic
literature or the latest literature, there has been no large-
scale adjustment and adaptation of the item content, on-
ly certain adjustments to the questions. Before conduct-
ing a pre-survey, this study communicated with four pro-
ject managers from construction companies on the frame-
work and question types of the questionnaire, and they
provided valuable feedback to strengthen the question-
naire. The main objectives of the pilot study were to col-
lect feedback, industry standards for grammar use, com-
prehensibility of questions by respondents, the number of
questions answered by respondents, the number of ques-
tions accepted by respondents, and feedback for further
improvement of questions. Feedback was collected and
analyzed to improve the quality of the questionnaire. For
example, regarding the choice of some variables, market
turbulence or environmental turbulence, they agreed that
it covered a wider range and was more suitable for this
study, so a study on environmental turbulence was con-
ducted. At the same time, regarding whether absorptive
capacity involves a refined study of 4 dimensions, a sin-
gle total dimension of absorptive capacity, or a study of
two dimensions (potential and realized absorptive capac-
ity), they believed that the two-dimensional potential and
realized absorptive capacity were more research-oriented.
At the same time, new content was added in response to
some concerns about privacy in the survey. Your good-
will responses will be strictly confidential and will not be
accessible to anyone except the researchers and the re-
search team. The survey results report will not contain per-
sonal and/or company names. The questionnaire was re-
vised twice before the respondents reached a consensus.

The questions were understandable and acceptable to the
respondents. The data from this survey and the pilot sur-
vey were tested for reliability, consistency, and stability
through the pilot study. Consistency refers to how these
items measure a concept as a whole (Sekaran & Bougie,
2016). Cronbach'’s alpha is usually used to average the cor-
relations between these items. The closer Cronbach’s al-
pha is to 1, the more reliable the internal consistency is
(Holmes et al., 2020; Sekaran & Bougie, 2016). The ac-
ceptable value of Cronbach’s alpha is generally 0.70 (Hair
et al,, 2019; Sekaran & Bougie, 2016). First, 35 basic ques-
tionnaires were randomly distributed to construction com-
panies of different sizes in my country through the survey
platform Credamo. After obtaining 35 questionnaires, data
quality analysis was performed. The modified total corre-
lation coefficient (CITC) indicator in the data analysis SPSS
software was used to judge the quality of the relevant
items. Generally, a CITC greater than 3.5 indicates that the
project has sufficient correlation with other items in the
scale, and it is generally believed that the project can be
retained. Those with CITC less than 3.5 will be eliminated
and will not participate in the formal survey. After relevant
data processing, it is ensured that the Cronbach’s Alpha
values of the relevant different variable dimensions in the
pre-study are all greater than 0.7. The alpha of strategic
agility is 0.80, and the alpha of environmental turbulence
is 0.40 in the pre-study stage. This may be due to the vari-
ables’ complexity, small sample size, or insufficient sample
representativeness. However, in the formal survey, the reli-
ability index was significantly improved by expanding the
sample size and optimizing the questionnaire design, in-
dicating that the measurement ability and reliability of the
questionnaire in the formal application have been verified.
This result fully demonstrates that the questionnaire suits
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the research objectives and can accurately reflect the rela-
tionship between the core variables. The alpha of potential
absorptive capacity is 0.86, the alpha of realized absorptive
capacity is 0.89, and the alpha of enterprise performance is
0.84. Since the Cronbach’s Alpha values of most variables
in the pre-test stage and the final survey are significantly
greater than 0.70, it shows that the scale has good internal
consistency and is acceptable. Therefore, a questionnaire
with appropriate items was obtained after the pre-study.
After the screening before the study, the original question-
naire has higher validity and reliability.

4. Data analysis

This study employed IBM SPSS Statistics 24.0 (IBM, 2018)
and SmartPLS 4.0 (Ringle et al, 2015) for statistical anal-
ysis and partial least squares-based structural equation
modeling. The least squares method for structural equa-
tions is appropriate for model estimation in diverse con-
texts (Hair et al.,, 2017; Ringle et al., 2015). The main de-
mographic characteristics of this sample are shown in Ta-
ble 1. Among the sample population, the proportion of
female employees is higher than that of male employees,
and the proportion of female employees is 13.2% higher
than that of male employees, which may indicate that fe-
male employees also have a high population distribution
in China's construction industry. Among the educational
background survey of this sample, 90.9% of the sample
population has a bachelor's degree or above, which indi-
cates that employees in China’s construction industry gen-
erally receive a good higher education and have sufficient
knowledge reserves. 37.4% of the samples have 1-5 years
of industry experience in construction companies, 41.4%
of the samples have 6-10 years of industry experience,
18.6% have 11-20 years of industry experience, and 2.5%
have more than 20 years of industry experience. Among
the sample population, middle and senior managers ac-
count for 75.5%, and other technical and support person-
nel account for 24.5%, indicating that the main popula-
tion of this survey is mostly concentrated in the compa-
ny's management. This survey mainly collects data from
practitioners at different levels in China’s construction in-
dustry, such as senior managers (general managers, direc-
tors, senior managers, regional managers), middle manag-
ers (project managers, construction engineers), and some
technical and support personnel (construction workers,
supervisors, construction equipment engineers, surveyors,
construction workers) and some other unmarked positions.
The main survey population is concentrated on middle and
senior managers because this is related to the focus of this
study. This study focuses on changes in corporate strat-
egy and performance. The company’s middle and senior
managers have a more significant say because they hold
essential management positions and are familiar with the
company's strategy, departments, and even the compa-
ny's performance changes. Even senior managers can de-
ploy strategies, so using this group as the primary survey
population is reasonable.

Table 1. Main demographic characteristics of the sample

Categories | Demographic Information | N = 198 Perc(iz)tage
Gender Male participants 86 434
Female participants 112 56.6
Education |Master's degree or above 37 18.7
Bachelor's degree 143 722
College degree 14 7.1
High school and below 4 2.0
Work 1-5 years 74 374
experience [6_10 years 82 414
11-15 years 28 14.1
16-20 years 9 4.5
More than 20 years 5 2.5
Job General Manager 4 2.0
Company Director 13 6.6
Regional Manager 31 15.7
Senior Manager 13 6.6
Project manager 65 328
Building engineer 23 11.6
Project supervisor 19 9.4
Technical construction 8 4.0
worker
Surveyor 10 5.1
Equipment Engineer 5 2.5
General Construction 3 1.5
Workers
Others 4 2.0

4.1. Measurement model

This study adhered to the methodologies Hair et al. (2017)
recommended using SmartPLS 4.0 (Ringle et al., 2015) for
evaluating the measurement model.

4.1.1. Internal consistency

Internal consistency reliability was assessed utilizing com-
posite reliability (CR). The values of both rho_a and rho_c,
ranging from 0.70 to 0.83, demonstrated satisfactory in-
ternal consistency reliability, meeting or approaching the
required threshold of 0.7 for all constructs (Table 2) (Hair
et al.,, 2010, 2017).

4.1.2. Convergent validity

Convergent validity was evaluated through the average
variance extracted (AVE) and external loadings (Hair et al.,
2017). Table 3 shows that all AVE values were above 0.5,
and all external loading values were at least 0.6. This con-
firms the construct’'s convergent validity (Hair et al., 2012;
Hulland, 1999).

4.1.3. Discriminant validity

Using the heterogeneous-to-unisexual ratio (HTMT) (Ta-
ble 4) and the Fornell Larcker criterion (Table 3), this study
evaluated discriminant validity (Hair et al.,, 2017; Henseler
et al,, 2015). Table 4 shows that each bold diagonal value
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Table 2. Outer loadings, VIF, Cronbach’s Alpha, CR and AVE
Constructs Items Outer loadings VIF rho_a rho_c AVE
Strategic agility (SA) SA1 0.74 1.31 0.71 0.82 0.53
SA2 0.66 1.21 - - -
SA3 0.77 1.42 - - -
SA4 0.73 135 - - -
Potential absorptive capacity PAC1 0.78 1.38 0.74 0.83 0.55
(PAC) PAC2 0.70 129 - - -
PAC3 0.75 1.44 - - -
PAC4 0.73 142 - - -
Realized absorptive capacity RAC1 0.76 1.41 0.71 0.82 0.53
(RAC) RAC2 0.70 131 - - -
RAC3 0.71 134 - - -
RAC4 0.75 134 - - -
Environmental turbulence ET1 0.71 1.37 0.70 0.81 0.52
(ET) ET2 0.77 1.39 - - -
ET3 0.63 1.23 - - -
ET4 0.75 1.31 - - -
Firm performance FP1 0.75 1.33 0.70 0.82 0.53
(FP) FP2 0.68 139 - - -
FP3 0.79 1.57 - - -
FP4 0.68 1.26 - - -
Table 3. The Fornell-Larcker test Table 4. The HTMT test
RAC SA PAC ET FP RAC SA PAC ET FP
RAC 0.72 - - - - RAC - - - - -
SA 0.55 0.73 - - - SA 0.77 - - - -
PAC 0.44 0.59 0.74 - - PAC 0.61 0.81 - - -
ET 0.46 0.58 0.58 0.73 - ET 0.63 0.82 0.78 - -
FP 0.56 0.62 0.60 0.57 0.73 FP 0.80 0.87 0.83 0.81 -

or AVE square root exceeds the inter-construct correlation,
satisfying the Fornell-Larcker criterion (Fornell & Larcker,
1981; Hair et al.,, 2017). The HTMT criteria are satisfied,
with all values in the HTMT matrix in Table 4 being below
0.90 (Hair et al., 2017; Henseler et al., 2015). Consequent-
ly, the study can assert that all dimensions included in the
proposed model exhibit discriminant validity, as evidenced
by the results of the HTMT assessment and the Fornell-
Larcker criterion.

4.2. Common method bias

In questionnaire-based studies, common method bias
(CMB) is a major concern (Schwarz et al,, 2017). CMB oc-
curs when a single factor accounts for more than 40% of
the total variance (Podsakoff et al., 2003). In this study,
Harman’s single-factor test was conducted, and the first
factor accounted for 33.62% of the total variance, below
the recommended 40% threshold, indicating that CMB is
unlikely to be a significant issue. Additionally, the full col-
linearity variance inflation factor (VIF) test, as Kock (2015)
recommended, was performed to assess CMB further.
When using variance-based partial least squares for CMB
testing, a VIF threshold of 3.3 or 5 is typically recommend-

ed when measurement errors are included in the model.
The VIF values for each construct, as shown in Table 3, are
well below the 3.3 threshold, suggesting that the study
model is not significantly affected by common method bi-
as (Kock, 2021).

4.3. Analysis of Goodness of Fit (GoF)

In PLS path modeling analysis, the Goodness of Fit (GoF)
used as the average R? for the endogenous constructs and
the geometric mean average community. The estimation
of GoF values can be served as benchmark values for the
global validation of the PLS model (Wetzels et al., 2009).
According to Hair et al. (2014) suggestion, the effect size
estimation for GoF is 0.1 (small), 0.25 (medium), and 0.36
(large).
The Goodness of Fit is calculated as below:

GoF = \/Average R? x,/Average of AVE =
4/0.38 x+/0.53 & 0.45.

The GoF value of 0.45 indicated that the model pro-
vides sufficient support to validate the PLS model globally
and has a better prediction power in consumption with
the baseline values.
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4.4. Evaluation of structural models

Table 5 shows the evaluation results of the structural mod-
el using SmartPLS 4.0. This study examined various medi-
ating, moderating, and direct effects within the proposed
research framework. Figure 3 shows the path estimation
model. The data analysis results in the table show that
most of the hypotheses are supported. In the direct im-
pact path relationship, ET was shown to be an important
predictor of SA, and ET had a significant positive effect on
SA (B = 0.56, p < 0.01), supporting H1. SA also had a sig-
nificant positive effect on PAC (B = 0.60, p < 0.01) and
RAC (B = 0.57, p < 0.01), indicating that H2a and H2b are
established. PAC and RAC are both important predictors
of FP, and PAC has a significant positive effect on FP (f =
0.23, p < 0.01), and RAC also has a significant positive ef-
fect on FP (§ = 0.26, p < 0.01), indicating that H4a and H4b
are established. At the same time, the data shows that ET
significantly and positively affects FP (B = 0.28, p < 0.01).
In the hypothesized relationship, this study, supported by
the literature, concluded that ET negatively affects FP. The
data results are inconsistent with the hypothesized rela-
tionship, and hypothesis 7 is not established. In the me-
diation relationship path, SA is an excellent mediating fac-
tor. Among them, SA plays a positive mediating role in the
relationship between ET and PAC (B = 0.34, p < 0.01) and
the relationship between ET and RAC (f = 0.32, p < 0.01),
indicating that hypotheses H3a and h3b are both estab-
lished. Moreover, PAC and RAC mediate the relationship
between SA and FP respectively. PAC actively mediates the
relationship between SA and FP (3 = 0.14, p < 0.01), and
RAC also actively mediates the relationship between SA
and FP (B = 0.15, p < 0.01), which supports H5a and H5b.
Meanwhile, ET negatively regulated the relationship be-
tween PAC and FP ( = -0.13, p < 0.05), while the hypoth-
esized relationship established in this study was that ET
positively regulated the relationship between PAC and FP,
so hypothesis H6 was not established. Meanwhile, ET af-
fected FP through SA and PAC (§ = 0.08, p < 0.01), and ET
affected FP through SA and RAC (B = 0.08, p < 0.01), indi-
cating that H8a and H8b were established.

In terms of regulatory analysis, this study proposed
that ET regulates the relationship between PAC and FP in
H6. Because ET negatively regulates the relationship be-
tween PAC and FP (B = -0.13, p < 0.05) (see Figure 4 and
Table 5). In summary, the conditional treatment results
show that when the ET is higher, the slope is flatter, and
when the ET is lower, the slope is steeper, indicating that
the positive correlation between PAC and FP is stronger
when the ET is low. Similarly, when the ET is high, the posi-
tive correlation between PAC and FP is weaker, as shown
in Figure 3, so hypothesis 6 holds.

This study evaluates the R-squared of each endoge-
nous construct to assess the model’s explanatory capacity
(Table 6). As noted by Hair et al. (2017), R-squared values
can be classified as weak (0.25), moderate (0.50), or high
(0.75). The values for RAC (0.32), PAC (0.36), SA (0.31), and
FP (0.52) are displayed in Table 6 above. Stone-Geisser’s

Note: All path estimates are standardized; *p < 0.05, **p < 0.01.
Figure 3. Path estimates model

Table 5. Hypothesis testing

Hypothesis Path | B | Results
Direct Path
H1 ET - SA 0.56** | supported
H2a SA - PAC 0.60** | supported
H2b SA - RAC 0.57** | supported
H4a PAC — FP 0.23** | supported
H4b RAC - FP 0.26** | supported
H7 ET—-FP 0.28** rejected
Mediating effect pathway
H3a ET - SA-PAC 0.34** | supported
H3b ET —» SA—-RAC 0.32** | supported
H5a SA—-PAC—-FP 0.14** | supported
H5b SA—-RAC—-FP 0.15** | supported
H8a ET - SA—-PAC—FP 0.08** | supported
H8b ET -SA—-RAC—FP 0.08** | supported
Moderating effect pathway

H6 ET*PAC - FP -0.13* rejected

Notes: *p < 0.05, **p < 0.01.

Figure 4. ET regulates the relationship between PAC and FP

Table 6. R-square and Q-square values

Construct R-square Q-square
FP 0.52 0.24
PAC 0.36 0.19
RAC 0.32 0.16
SA 0.31 0.16
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Q-squared values (Stone, 1974) were used to assess the
model’s predictive utility for each endogenous structure
(Table 6) (Hair et al., 2017). The table displays the follow-
ing values: RAC (0.16), PAC (0.19), SA (0.16), and FP (0.24).
It can be inferred that all exogenous structures and the
specific endogenous structures chosen for the proposed
study model exhibit appropriate predictive correlations
since they are all greater than zero (Hair et al., 2017).

The effect size of each predictor was calculated using
Cohen'’s f-squared formula, with thresholds for small (0.02),
medium (0.15), and large (0.35) effects (Cohen, 2013). As
shown in Table 7, the effect sizes varied across paths: ET
on SA was 0.46; SA on PAC was 0.57; SA on RAC was 0.48;
and the effects of ET, PAC, and RAC on FP were 0.12, 0.06,
and 0.08, respectively.

Table 7. F-square

ET SA PAC RAC FP

- 0.46 0.57 0.48 0.12
- - - - 0.08
- - - - 0.06

These results indicate that PAC and RAC exhibit moder-
ate explanatory power for FP. Furthermore, when the effect
of ET is excluded from the model, the f-squared values of
PAC and RAC on FP increase to 0.17 and 0.15, respective-
ly, reflecting a medium effect size. This suggests that en-
vironmental turbulence attenuates the positive impact of
both PAC and RAC on firm performance. Additionally, the
model without ET shows an R-squared value of 0.43 for
FP, demonstrating moderate explanatory power. Overall,
these findings highlight that PAC and RAC play a crucial
and effective role in explaining firm performance, both in
terms of specific causal pathways and overall model per-
formance, while ET acts as a contextual factor that can in-
fluence their impact.

5. Discussion

To investigate how Chinese construction firms respond to
environmental turbulence, this study builds upon the the-
oretical framework proposed by Kale et al. (2019), which
specifies absorptive capacity as the antecedent, strategic
agility as the mediating mechanism, and firm performance
as the outcome. Several theoretical extensions and refine-
ments are introduced. First, this study distinguishes be-
tween PAC and RAC and systematically examines their dual
mediating roles in the absorptive capacity —strategic agil-
ity — performance linkage. It further analyzes how strategic
agility operates as a pivotal driver of firm performance and
how it enables firms to more effectively leverage absorp-
tive capacity to achieve superior outcomes. Second, the
study evaluates the influence of environmental turbulence
on strategic agility and investigates how such turbulence
indirectly affects PAC, RAC, and FP. The potential moder-
ating role of environmental turbulence within these rela-

tionships is also explored, offering a more comprehensive
understanding of how external dynamism shapes internal
capability configurations.

Additionally, the study proposes an ecosystemic regu-
latory mechanism to explain how firms dynamically adjust
internal capabilities in response to turbulent environments.
Empirical evidence from China’s construction sector sup-
ports most of the proposed hypotheses, although several
findings deviate from initial theoretical expectations, re-
vealing opportunities for new theoretical insights. Overall,
the proposed model demonstrates strong goodness-of-
fit, confirming the robustness and validity of the extended
framework.

The results of this study reveal the key mechanisms
through which absorptive capacity (PAC and RAC) and SA
influence FP under ET. As shown in Table 6, the R-squared
values indicate that the model explains a moderate pro-
portion of variance in FP (R2 = 0.52), PAC (R% = 0.36), RAC
(R = 0.32), and SA (R? = 0.31), suggesting substantial
explanatory power for the selected exogenous constructs
and their interrelationships. The Stone-Geisser Q-squared
values (Q2 > 0 for all endogenous constructs) further con-
firm the model’s predictive relevance, indicating that the
proposed paths reliably forecast the outcomes of endog-
enous variables. FP exhibits the highest explanatory pow-
er, highlighting that the model robustly captures factors
affecting firm performance. Effect size analysis (Table 7)
shows that SA strongly influences both PAC (f2 = 0.57)
and RAC (f2 = 0.48), emphasizing SA as a key driver of ab-
sorptive processes. In contrast, PAC and RAC have smaller
direct effects on FP (f2 = 0.06 and 0.08). Notably, when ET
is removed from the model, the f2 values of PAC and RAC
on FP increase to 0.17 and 0.15, respectively, and the R?
for FP slightly decreases to 0.43. This indicates that ET at-
tenuates the positive effects of both PAC and RAC on firm
performance, although PAC is more sensitive to turbulence
than RAC. The finding aligns with theory: PAC represents
potential absorptive capacity that relies on timely knowl-
edge recognition and acquisition, which is vulnerable to
environmental fluctuations, while RAC reflects realized ab-
sorptive capacity that transforms accumulated knowledge
into actionable outcomes and is relatively less sensitive
but still affected. From a theoretical perspective, these re-
sults highlight the distinct mediating roles of PAC and RAC
under ET. PAC primarily supports opportunity recognition
and knowledge acquisition, but its contribution to per-
formance is highly context-dependent, whereas RAC can
more consistently convert accumulated knowledge into re-
sults, though its impact is partially weakened by turbu-
lence. Furthermore, the significant indirect effects of SA
on FP via both PAC and RAC underscore the synergistic
mechanism between strategic agility and absorptive ca-
pacity in enhancing firm performance. Integrating R?, Q2
and f2 metrics with path analysis provides a comprehen-
sive understanding of the model's explanatory and predic-
tive power, while illustrating the moderating role of ET in
shaping these dynamic capability — performance linkages.
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This study draws on Chen (2012), who argues that or-
ganizations should implement collective measures along
the value chain to mitigate the effects of environmen-
tal turbulence. This perspective aligns with the findings
of Anggraini and Sudhartio (2019), suggesting that firms
with higher strategic agility demonstrate stronger recon-
figurability and market responsiveness. Agile firms can
adapt more flexibly and rapidly to environmental changes
than their competitors. According to the literature on stra-
tegic agility, which emphasizes strategic sensitivity, collec-
tive commitment, and resource fluidity, strategically agile
firms can effectively reorganize resources to meet evolving
market demands (Anggraini & Sudhartio, 2019). As a dy-
namic capability, strategic agility enables firms to seize
opportunities and respond effectively to emerging threats
(Kogut & Zander, 1992). It becomes especially valuable un-
der heightened environmental turbulence (Sambamurthy
et al., 2003). This literature supports the theoretical propo-
sition of this study that environmental turbulence positive-
ly influences strategic agility. Specifically, turbulence stim-
ulates firms’ reconfigurability and market responsiveness,
prompting strategic resource reallocation, improved re-
source mobility, and enhanced market adaptability, there-
by fostering competitive advantages. Core characteristics
of strategic agility include rational resource allocation, stra-
tegic sensitivity, market monitoring, adaptive adjustment,
and opportunity recognition. Firms are thus motivated to
enhance strategic agility in response to manageable levels
of environmental turbulence, including market shifts, tech-
nological disruptions, and competitive pressures. Strategic
agility integrates multiple dynamic capabilities (Doz & Ko-
sonen, 2010; Gurkov et al., 2017) further assert that agility
itself is a dynamic capability. In the face of environmen-
tal turbulence, firms can more effectively coordinate inter-
nal structures, adjust external strategies, and execute stra-
tegic upgrades and decision-making, including preparing
sufficient strategic resources to strengthen organizational
capabilities and mitigate adverse impacts. Notably, prior
studies (Turulja & Bajgoric, 2019; Anning-Dorson, 2017)
indicate that the negative impact of environmental turbu-
lence on organizational performance is positively related
to its unpredictability. However, the empirical findings of
this study reveal that environmental turbulence can posi-
tively enhance firm performance. This outcome may relate
to the nature and scale of the enterprises: medium- and
large-sized firms, particularly project-based firms such as
those in the construction industry, generally exhibit higher
sensitivity and risk tolerance, allowing them to better with-
stand environmental turbulence. Despite the uncertainty,
risk, and potential organizational barriers associated with
turbulence, these firms' stronger feedback, coordination,
organizational systems, institutional mechanisms, culture,
and structural adjustment capabilities enable them to cap-
ture beneficial factors and resource opportunities in the
turbulent environment, thereby improving performance.
Although Boyne and Meier (2009) suggest that organi-
zational change may exacerbate the negative effects of
turbulence on performance, this study posits that strate-

gic agility serves as the primary mitigating factor. Strate-
gic agility is considered a critical organizational resource
and capability, significantly influencing organizational in-
tegration and performance. It helps firms build more re-
sponsive, orderly, flexible, and resilient absorptive capacity,
thereby alleviating the negative impacts of environmental
turbulence and enhancing overall organizational perfor-
mance.

This study proposes that strategic agility and absorp-
tive capacity together constitute a corporate defense and
linkage mechanism against external threats such as en-
vironmental turbulence. While the framework examines
the direct effects of environmental turbulence on strate-
gic agility and performance, the study identifies a novel
theoretical pathway: environmental turbulence has a direct
and positive effect on firm performance. This suggests that
environmental turbulence influences performance through
intervening mechanisms that either mitigate its adverse ef-
fects or amplify its beneficial aspects, ultimately enhanc-
ing outcomes. Environmental turbulence may thus exhibit
binary characteristics, containing both risks and opportu-
nities. Within this framework, strategic agility, absorptive
capacity, and performance form the core constructs, with
strategic agility positioned as a dominant force within the
enterprise ecosystem. Gren and Lenberg (2020) highlight
the ambiguity of defining agility in research and practice,
noting that agile organizations exhibit heightened sensitiv-
ity to change. This study proposes that strategic agility in-
herently possesses absorptive capacity characteristics. En-
vironmental turbulence contains abundant resources, such
as knowledge, information, and technology, which can
have both positive and negative effects. Firms with robust
absorptive systems are better able to manage and lever-
age these external inputs. Strategic agility acts as the first
line of defense in managing environmental turbulence,
enabling firms to process and transmit the beneficial as-
pects embedded within turbulent environments effective-
ly. Strategic agility may thus embody absorptive capacity
attributes. Guided by strategic agility, internal absorptive
capacity becomes more robust and organized, facilitating
the integration of external resources into the firm's inter-
nal knowledge system. This includes dimensions of acqui-
sition, assimilation, transformation, and utilization. These
capabilities transfer knowledge to the firm’s absorptive ca-
pacity system for secondary absorption and optimization,
enhancing organizational capabilities. In this sense, strate-
gic agility and absorptive capacity have dual characteris-
tics: strategic agility drives the development of enterprise-
wide absorptive capacity, creating a powerful resource
absorption dynamic. Metaphorically, firms possess a stra-
tegic "brain” (agility) and "weapons” (absorptive capacity)
to respond effectively to external shocks. The synergy be-
tween strategic agility and absorptive capacity stabilizes
and structures the enterprise ecosystem, embedding so-
phisticated regulatory mechanisms. Examining the impact
of environmental turbulence on firm performance thus re-
quires a systemic perspective that integrates strategic agil-
ity, absorptive capacity, and organizational capability di-
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versity, rather than isolating turbulence as a single factor.
Empirically, this study confirms that strategic agility pos-
itively mediates the relationship between environmental
turbulence and absorptive capacity. Although direct liter-
ature on this mediation path is limited, the findings show
that environmental turbulence enhances strategic agility
(Anggraini & Sudhartio, 2019; Sambamurthy et al., 2003),
which in turn strengthens absorptive capacity. This me-
diation demonstrates that environmental turbulence can
indirectly promote absorptive capacity through strategic
agility. Overall, although environmental turbulence is often
considered detrimental to performance, its negative im-
pact can be mitigated by the joint action of strategic agil-
ity and absorptive capacity. This dynamic synergy enables
firms to convert environmental turbulence into a positive
force for performance improvement. The proposed the-
oretical framework thus illustrates an internally coherent
mechanism, demonstrating flexibility and strong relational
dynamics among strategic agility, absorptive capacity, and
firm performance.

The empirical results indicate that both PAC and RAC
have a direct impact on firm performance, which is con-
sistent with prior studies (Ahmed et al., 2020; Gonzalez,
2023; Singh et al., 2023). The literature shows that en-
trepreneurial orientation can enhance PAC and improve
innovation performance (Ato Sarsah et al., 2020). Singh
et al. (2023) found, based on a survey of 376 managers
in project-based organizations in India, that PAC direct-
ly influences project performance, which aligns with the
findings of this study in the Chinese construction indus-
try — a typical project-based sector. Furthermore, Singh
et al. (2023) emphasized that absorptive capacity is criti-
cal for project-based organizations to cope with complex
and dynamic environments. This study further empirically
validates the moderating role of SA) and absorptive ca-
pacity (PAC and RAC) in the relationship between ET and
performance, reflecting the internal systemic response of
Chinese construction firms to external turbulence. Notably,
the results reveal that ET negatively moderates the rela-
tionship between PAC and performance, which contrasts
with previous research suggesting a positive moderating
effect (Song et al., 2021; Cassiman & Veugelers, 2006),
providing a new theoretical perspective on environmen-
tal turbulence. One possible explanation is that during the
transformation of PAC into performance, the negative fac-
tors of ET emerge, weakening their positive relationship;
alternatively, to maintain systemic balance, strategic agil-
ity may guide ET, producing a negative moderating effect,
reducing the frequency and intensity of excessive knowl-
edge absorption, and ensuring a more stable and dynam-
ic absorption process. Overall, the theoretical framework
proposed in this study offers a coherent synthesis that
emphasizes the leading role of strategic agility, the com-
plexity of environmental turbulence, and the critical role
of absorptive capacity. The model reflects the complex mi-
cro-level interactions among variables and demonstrates
the organic coherence and vitality of the theoretical sys-
tem.
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6. Conclusions

This study provides a comprehensive examination of how
Chinese construction firms respond to environmental tur-
bulence. It analyzes the dynamic interactions among stra-
tegic agility, absorptive capacity, and firm performance
within the corporate system under turbulent conditions.
Through systematic literature review, empirical analysis,
and logical reasoning, the study uncovers the internal op-
erating mechanisms of the corporate ecosystem and high-
lights several key theoretical insights: the dual attributes of
environmental turbulence and strategic agility, the domi-
nant and absorptive properties of strategic agility, the sys-
temic balancing role of absorptive capacity, and the link-
age mechanisms connecting strategic agility and absorp-
tive capacity. These findings deepen our understanding
of the relationship between environmental turbulence and
firm performance. The results further indicate that PAC di-
rectly enhances firm performance, consistent with Singh
et al. (2023), who found that PAC significantly improves the
performance of project-based organizations. Additionally,
strategic agility serves as a key mediator between envi-
ronmental turbulence and absorptive capacity, while ab-
sorptive capacity mediates the relationship between stra-
tegic agility and performance. This dual mediation under-
scores the central role of strategic agility in responding
to environmental shocks and transforming them into en-
hanced absorptive capacity. In this framework, absorptive
capacity acts as a "baton” of strategic agility, translating
external turbulence and agile initiatives into improved firm
performance, thereby clarifying the interactive mechanism
between strategic agility and absorptive capacity within
the corporate system. Although environmental turbulence
does not directly optimize internal mechanisms, it nega-
tively moderates the relationship between PAC and per-
formance, contrasting with prior studies and highlighting
the nonlinearity and context-specificity of turbulence. No-
tably, despite weakening the PAC — performance link, en-
vironmental turbulence still exerts a significant positive ef-
fect on overall firm performance. In summary, this study
identifies novel theoretical relationships and offers practi-
cal recommendations, providing both theoretical and ac-
tionable guidance for firms seeking to strengthen strate-
gic agility and absorptive capacity in response to environ-
mental turbulence.

6.1. Theoretical contributions

This study systematically investigates the significant im-
pacts of environmental turbulence on firm performance,
strategic agility, and absorptive capacity. It reveals the dual
mediating role of strategic agility and absorptive capacity,
thereby enriching the theoretical framework. Notably, the
study identifies a unique pathway through which potential
absorptive capacity can directly enhance firm performance.
This finding aligns with Singh et al. (2023), who demon-
strated that PAC directly influences the performance of
project-based organizations. The present study further val-
idates the applicability of this finding in the construction
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industry. Additionally, the study finds that environmental
turbulence negatively moderates the relationship between
PAC and firm performance, challenging prior research sug-
gesting a positive moderating effect (Song et al., 2021;
Cassiman & Veugelers, 2006). Although environmental
turbulence is generally considered a destabilizing factor,
our results unexpectedly indicate that, within the pro-
posed framework, turbulence can also enhance firm per-
formance. This contradicts prior assertions that turbulence
undermines corporate performance (Arici & Gok, 2023; He
et al., 2024). The complexity of the research model encour-
ages deeper theoretical reflection and understanding.
This study introduces several novel theoretical con-
cepts, including the linkage mechanism between absorp-
tive capacity and strategic agility, the absorptive attributes
of strategic agility, the dual mechanism of environmental
turbulence, and the latent regulatory function embedded
in internal absorptive capacity. Collectively, these contribu-
tions advance theory along multiple dimensions. Specifi-
cally, in contrast to recent studies that treat environmental
turbulence as a unidimensional construct (ibrahimcioglu &
Kitapgi, 2025; Jiang et al., 2024), this study emphasizes its
duality: on one hand, turbulence can directly enhance firm
performance and optimize strategic agility and absorptive
capacity; on the other hand, it negatively moderates the
relationship between PAC and performance. This duality
enriches the conceptual understanding of environmental
turbulence, highlighting its complex and multifaceted role
within the organizational system. Based on the duality of
strategic agility, the study argues that the observed dual
impact of turbulence on performance is not solely attrib-
utable to external factors. Rather, strategic agility, through
strategic leadership, plays a critical role in balancing firm
performance, absorptive capacity, and environmental tur-
bulence. Turbulence triggers inflows of external resourc-
es and knowledge, which, under the influence of strong
strategic agility, can enhance organizational absorptive ca-
pacity. This aligns with Mata et al. (2023), who noted the
close relationship between absorptive capacity dimensions
and the sensing-responding components of strategic agil-
ity. To maintain organizational stability, firms must careful-
ly manage the absorption and integration of knowledge.
This illustrates the dual function of strategic agility: it fa-
cilitates the acquisition of external knowledge while reg-
ulating internal strategy, moderating the speed and in-
tensity of knowledge absorption induced by turbulence.
Such balance contributes to maintaining systemic equilib-
rium. The duality of both environmental turbulence and
strategic agility provides a valuable foundation for future
research. Moreover, the study uncovers internal organi-
zational mechanisms. Strategic agility may sometimes be
overly prominent or dominant, necessitating internal bal-
ancing mechanisms. We propose that absorptive capac-
ity serves this regulatory function, helping to sustain the
firm’s ecological and dynamic balance. This finding high-
lights the reciprocal interaction between absorptive capac-
ity and strategic agility. Based on rigorous data analysis

and theoretically grounded propositions, the study uncov-
ers new theoretical relationships and extends existing ones
across multiple domains. Furthermore, under environmen-
tal turbulence, the mediating relationship between strate-
gic agility and absorptive capacity demonstrates the firm
system’s multidimensional dynamic capabilities, reflecting
the dynamic, sustainable, coherent, and organic nature of
firms within an ecosystem framework.

6.2. Practical significance

This study conducted an in-depth analysis of strategic agil-
ity, absorptive capacity, environmental turbulence, and
corporate performance, with a particular focus on the con-
struction industry. It systematically examined the substan-
tial impact of environmental turbulence on strategic agility
and absorptive capacity and directly explored its effect on
enterprise performance, providing actionable guidance for
managers, project leaders, and decision-makers.

In the face of environmental turbulence, such as rapid
market shifts, intensified competition, regulatory chang-
es, and technological disruptions, construction enter-
prises should recognize that turbulence is not inherently
detrimental. Firms with robust strategic and operational
resources can leverage turbulence to enhance resilience,
adaptive capacity, and strategic competitiveness. Specifi-
cally, construction companies can operationalize strategic
agility through:

(1) Market Sensing and Opportunity Identification:
Establish dedicated teams to continuously moni-
tor policy, technology, and competitor trends. Use
data analytics to detect emerging opportunities or
risks in project procurement, supply chains, and
client demands.

(2) Rapid Strategic Reconfiguration: Develop modu-
lar project management frameworks to enable fast
reassignment of resources across projects, allow-
ing quick adaptation to delays, cost fluctuations,
or regulatory changes.

(3) Flexible Decision-Making Protocols: Empower
project managers with decentralized authority for
procurement, staffing, and on-site adjustments,
reducing delays caused by hierarchical approvals.

(4) Cross-Project Knowledge Sharing: Implement
mechanisms for capturing lessons learned from
ongoing and completed projects to inform deci-
sion-making organization-wide.

Simultaneously, enterprises should strengthen absorp-
tive capacity, focusing on both potential absorptive capac-
ity and realized absorptive capacity:

(1) PAC (Acquisition & Assimilation): Assign dedicat-
ed R&D and technical teams to acquire external
knowledge, such as new construction technolo-
gies, sustainable materials, and regulatory up-
dates, and systematically assimilate it. Facilitate
inter-departmental workshops and learning ses-
sions to convert acquired knowledge into action-
able insights.
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(2) RAC (Transformation & Exploitation): Establish
structured processes to transform acquired knowl-
edge into practical project applications, such as
integrating new building techniques into ongo-
ing projects or adopting digital construction plat-
forms. Provide technical training to ensure effec-
tive application and monitor outcomes for iterative
improvement.

In turbulent environments, strategic resource allocation
is crucial. Enterprises should prioritize internal optimization
over non-essential external expenditures, enhance inter-
nal communication channels, and promote cross-depart-
mental knowledge transfer. Managers should encourage
employees to actively learn, experiment, and collaborate,
collectively strengthening both PAC anr RAC. Additionally,
improving information capture and processing systems is
essential. Construction firms should:

(1) Integrate project management platforms and
knowledge management systems to collect real-
time data on costs, timelines, and supply chain dis-
ruptions.

(2) Internalize external knowledge through digital re-
positories, ensuring technical insights are acces-
sible across departments.

(3) Regularly update internal systems to support iter-
ative application of new techniques, materials, or
regulatory requirements.

In conclusion, environmental turbulence does not nec-
essarily harm construction firm performance. When guided
by deliberate strategic agility and strengthened absorptive
capacity, enterprises can transform turbulence into oppor-
tunities. By operationalizing agility through market sens-
ing, rapid reconfiguration, decentralized decision-making,
and cross-project knowledge sharing — and systematically
developing PAC and RAC - construction companies can
enhance resilience, innovation capability, and overall per-
formance, turning potential disruptions into strategic ad-
vantage.

7. Study limitations and future research

This study has several limitations. First, its scope is restrict-
ed to the construction industry in China, which limits the
generalizability of the proposed theoretical framework
across different regions and industries. Second, the rela-
tively small sample size constrains the broader applicability
of the findings. Moreover, while this study finds that en-
vironmental turbulence has a positive effect on enterprise
operations and performance within the proposed frame-
work, most previous research highlights its typically neg-
ative impact. Therefore, variations in firm characteristics,
size, regional context, and industry type should be further
examined to enhance the framework’s applicability. Addi-
tionally, this study focuses on the China, where national
institutions and economic conditions may influence the
findings. The applicability of this framework to developed
countries, particularly those dominated by high-tech in-
dustries and experiencing more severe environmental tur-

bulence, remains uncertain. In such contexts, turbulence
may exceed organizational thresholds, leading to informa-
tion overload and operational challenges. This may require
larger panel datasets and more detailed field studies to ex-
plore additional internal organizational responses to envi-
ronmental turbulence. This study specifically targets pro-
ject-based enterprises, and whether its conclusions gen-
eralize to non-project-based firms warrants further inves-
tigation. Likewise, the proposed absorptive characteristics
of strategic agility require additional validation. Future re-
search could employ qualitative analyses and case studies
to more precisely identify the specific absorptive dimen-
sions and practical applications of strategic agility. Overall,
subsequent studies should consider regional development
levels and industry structural differences to refine and ex-
pand the proposed theoretical framework.

Data availability statement

Data will be provided upon request.
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APPENDIX
Table A1. Questionnaire items and literature sources
Dimensions Items Sources
Strategic Our company uses advanced production technologies, such as value analysis, Khan et al. (2020)
agility concurrent engineering, and modular design systems
Our company invests in upgrading production, information, and inventory
management systems
Our company promotes interdisciplinary training and team activities
Our company integrates functional strategy well with business strategy
Potential The frequency and importance of collaboration with R&D organizations (universities, | Camisén and Forés (2010),
absorptive business schools, technical colleges, etc.) to create knowledge and innovation as Flatten et al. (2011a),
capacity a member or sponsor Jiménez-Barrionuevo et al.
The company's ability to absorb useful or potential new technologies and innovations | (2011), Cadiz et al. (2009)
The company is able to develop a knowledge management program to ensure that
the company can understand and carefully analyze knowledge and technologies from
other organizations
The information flow in our company is fast, for example, if one business unit obtains
important information, it quickly passes this information to the company. to all other
business units or departments
Realized Our employees are used to absorbing new knowledge, preparing it for further Camison and Forés (2010),
absorptive purposes and making it available Flatten et al. (2011a),
capacity The ability of the organization to use and develop new knowledge in the workplace | Jimeénez-Barrionuevo et al.

to quickly respond to environmental changes

Our company regularly reconsiders technology and adjusts based on new knowledge

New technological knowledge can be quickly applied to our work

(2011), Cadiz et al. (2009)

Environmental

The frequency of changes in our marketing strategy

Miller and Friesen (1982)

Our organization can achieve an increase in market share

The productivity of the company’s employees is high

turbulence The speed of our product or service updates

The degree to which competitors’ actions are predictable

The degree to which technological developments in the company's products or

services change
Firm The company's products or services enhance customers’ willingness to consume Lee et al. (2015), Simon et al.
performance  [6yr organization can achieve an increase in profit margins (2015), Kaplan and Norton

(1992), Wu and Lu (2012),
Matear et al. (1998), Walton
(1985)






