e‘{ﬁ’ sustainability m\w

Article

Does Supply-Chain Digitalization Policy Reshape Supplier
Selection? Evidence from China’s Supply Chain Innovation and
Application Pilot Program

Fei Liu 1*© and Yang Li 2

W) Check for updates

Received: 26 June 2026

Revised: 16 July 2026

Accepted: 20 July 2026

Published: 3 August 2026
Copyright: © 2026 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license.

Business School, University of International Business and Economics, Beijing 100029, China
Business School, Beijing Normal University, Beijing 100875, China
*  Correspondence: 202300320078@uibe.edu.cn

2

Abstract

Although government-directed supply-chain programs increasingly seek to enhance firms’
operational capabilities, their downstream effects on supplier selection—and the firm-level
conditions that shape these effects—remain underexplored. Using China’s 2018 Supply
Chain Innovation and Application Pilot Program (SCIAPP) as a quasi-natural experiment,
we exploit the staggered designation of pilot firms and apply a difference-in-differences
framework to a panel of Chinese A-share-listed firms from 2014 to 2023. This design
allows us to examine how a government-led supply-chain digitalization initiative reshapes
firms” supplier selection decisions. We find that the SCIAPP designation increases the
share of newly added suppliers whose Al capability exceeds the industry-year median
by approximately 3.2 percentage points. Event-study estimates provide no evidence of
differential pre-designation trends and show that the effect strengthens progressively
during the post-treatment period. This temporal pattern suggests a gradual reorientation
of procurement routines rather than an immediate or merely ceremonial response to
program designation. The effect is weaker among firms with a stronger pre-existing internal
Al orientation, indicating that the program primarily influences firms that have not yet
incorporated Al capability into their supplier evaluation criteria. Heterogeneity analyses
further show that the effect is more pronounced among firms with stronger general digital
capabilities, non-manufacturing firms, and smaller firms—contexts in which the capacity
to identify and integrate Al-capable suppliers, or the dependence on suppliers’ external
Al resources, is relatively high. These findings extend the supply-chain digitalization
literature from intraorganizational capability upgrading to interorganizational relationship
formation and clarify how public digitalization policy can promote sustainable supply-
chain realignment by encouraging firms to select technologically capable suppliers.

Keywords: supply chain digitalization; Al capability; supplier selection; difference-in-
differences; quasi-natural experiment; absorptive capacity; China

1. Introduction

Supplier selection is a consequential mechanism through which firms configure the
capability architecture of their supply chains. The composition of a supplier portfolio deter-
mines not only input costs, quality, and delivery reliability, but also a buying firm’s access
to the complementary knowledge, technologies, and operational capabilities embedded
in upstream relationships. As artificial intelligence (Al) increasingly transforms manufac-
turing and service operations, suppliers’ ability to develop and deploy Al has become a
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strategically important dimension of interorganizational capability alignment. Al-capable
suppliers can facilitate data-driven coordination, process automation, demand forecasting,
production optimization, and the effective deployment of buying firms” own technological
investments [1]. Selecting such suppliers therefore represents more than compliance with a
digitalization mandate; it reveals whether firms are redefining the capabilities they value
when forming new supply-chain relationships.

This issue is particularly consequential for sustainable supply-chain transformation.
Such transformation requires firms not only to upgrade their internal technologies but
also to build supply networks capable of supporting efficiency, resilience, transparency,
and collaborative upgrading across organizational boundaries. Al-capable suppliers may
contribute to these objectives by enhancing information-processing capacity, improving
real-time visibility, reducing operational waste, strengthening adaptive coordination, and
enabling joint technological development. Their inclusion in a firm’s supplier portfolio
may therefore reshape the technological and organizational foundations of the broader
supply chain. Nevertheless, existing research offers limited insight into how firms revise
their capability preferences when selecting new suppliers, particularly when the impetus
for digital transformation originates from government intervention rather than market
competition or endogenous strategic change.

This omission has become increasingly important as governments move beyond
conventional firm-level innovation subsidies and increasingly use supply-chain governance
as an instrument of digital transformation and technological diffusion. China’s 2018 Supply
Chain Innovation and Application Pilot Program (SCIAPP) exemplifies this institutional
shift. The program designated 266 pilot firms across 55 pilot cities and explicitly sought to
promote the digital and intelligent upgrading of upstream and downstream supply-chain
relationships, rather than merely encouraging the internal adoption of digital technologies.
SCIAPP, therefore, provides a valuable institutional setting in which to examine a broader
theoretical question: How does government-directed digitalization alter the capabilities that
firms prioritize when forming new supplier relationships? If policy designation increases
firms’ preference for Al-capable suppliers, its influence extends beyond the operational
upgrading of designated firms. It also changes the logic of interorganizational matching and
redirects the evolution of supplier portfolios toward technologically more capable partners.

Research on supply-chain digitalization has predominantly examined firm-level conse-
quences. Studies of SCIAPP and related initiatives have documented improvements in total
factor productivity [2,3], green innovation [4,5], environmental, social, and governance
performance [6,7], supply-chain resilience [8], and carbon-emission efficiency [9]. This liter-
ature provides important evidence that digitalization policies can enhance organizational
processes and sustainability-related outcomes. Yet its emphasis on firm-level performance
offers only a partial account of how digital transformation propagates across supply chains.
Firms do not merely absorb institutional pressures internally; they may also translate policy
mandates into changes in their search routines, evaluation criteria, and partner-selection
decisions. The formation of new supplier relationships thus constitutes a distinct relational
mechanism through which digitalization policy can reshape the capability structure of
supply chains.

Focusing on newly added suppliers is theoretically important because the formation
of new relationships provides a particularly revealing indication of firms’ forward-looking
capability preferences. Existing supplier portfolios are constrained by relationship-specific
investments, contractual commitments, switching costs, and established organizational rou-
tines. By contrast, firms generally exercise greater discretion when selecting new suppliers
and can more readily align new relationships with emerging strategic priorities. An increase
in the selection of Al-capable suppliers would therefore indicate that government-directed
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digitalization changes not only firms’ internal practices but also the capability attributes
they seek in prospective partners. Such interorganizational capability matching may fur-
ther facilitate technological diffusion across supply chains. As procurement demand shifts
toward technologically advanced suppliers, upstream firms may face stronger incentives to
invest in digital capabilities in order to gain access to valuable relational opportunities.

However, firms are unlikely to respond uniformly to the same digitalization mandate.
The extent to which policy designation changes supplier capability preferences should
depend on whether the corresponding selection logic has already been embedded in
a firm’s organizational routines. Firms with a strong internal Al orientation are more
likely to possess the managerial attention, technological knowledge, and procurement
capabilities required to recognize, assess, and engage Al-capable suppliers. For these firms,
the SCIAPP designation may reinforce an established preference while generating relatively
little marginal change. Firms with a weaker internal Al orientation, by contrast, may not
previously have regarded supplier Al capability as a salient selection criterion. Policy
intervention may exert greater influence on these firms by redirecting managerial attention,
legitimizing technologically oriented evaluation criteria, and prompting the redesign of
supplier-search and procurement routines. This reasoning shifts the analytical focus from
whether government-directed digitalization is effective on average to the organizational
conditions under which it is most likely to reconfigure supplier selection.

Against this background, we examine how government-directed digitalization changes
firms’ capability preferences when they form new supplier relationships. We address three
related questions. First, does the SCIAPP designation increase the share of newly added
suppliers with stronger Al capabilities? Second, does this effect emerge immediately, or
does it intensify over time as firms gradually adapt their search, screening, and evaluation
routines? Third, is the effect conditioned by firms’ preexisting internal Al orientation,
such that government-directed digitalization produces greater marginal change among
firms whose supplier-selection systems were previously less technologically oriented? By
addressing these questions, we treat SCIAPP not as the ultimate object of inquiry, but as
an institutional setting through which to investigate how external digitalization mandates
reshape interorganizational capability matching.

We examine these questions using a panel of Chinese A-share-listed firms from 2014 to
2023. Our primary dependent variable is the proportion of newly added suppliers whose
Al capability exceeds the median for their respective industry-year cohort. Following
Babina et al. [1], we construct a composite measure of supplier Al capability based on
Al-related patents and textual disclosures in the Management Discussion and Analysis
sections of annual reports. Our identification strategy exploits the staggered designation
of SCIAPP firms within a difference-in-differences framework. Three principal findings
emerge. First, the SCIAPP designation increases the share of newly added suppliers with
high Al capability by approximately 3.2 percentage points. This economically meaningful
effect indicates that government-directed digitalization changes the capability composition
of firms’ newly formed supplier relationships. Second, event-study estimates provide
no evidence of differential pre-designation trends and show that the effect strengthens
progressively during the post-designation period. This temporal pattern is consistent with a
gradual reorientation of supplier-search and evaluation routines rather than an immediate
or merely ceremonial response to policy designation. Third, the effect is weaker among
firms with a stronger preexisting internal Al orientation. Government-directed digitaliza-
tion therefore exerts its greatest marginal influence where Al-related capability preferences
have not yet been embedded in firms’ procurement and supplier-selection routines.

This study makes four theoretical contributions. First, it extends supply-chain digi-
talization research from intra-firm outcomes to interfirm relationship formation. Whereas
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prior studies have primarily examined how digitalization affects firm performance, in-
novation, resilience, and sustainability, we show that digitalization policy also changes
who firms select as supply-chain partners. By identifying newly formed supplier rela-
tionships as a policy-sensitive outcome, this study broadens the literature from inter-
nal capability upgrading to relational reconfiguration. Second, the study contributes to
supplier-selection and strategic sourcing research by identifying Al capability as an emerg-
ing supplier-selection criterion under digital transformation [10]. Our findings show that
supplier-evaluation criteria are neither fixed nor determined solely by cost, quality, and
reliability. They are also shaped by technological change and institutional conditions that
redefine what constitutes a strategically valuable partner. Third, the study advances a
contingency perspective on policy-induced supply-chain transformation. The effect of
SCIAPP is stronger among firms with greater general digital capabilities, smaller firms,
and non-manufacturing firms, indicating that organizational readiness, flexibility, and
dependence on external technological resources condition firms’ ability and incentives
to translate policy mandates into supplier-base reconfiguration. Government-led digital-
ization therefore reshapes supply-chain relationships unevenly across firms. Fourth, the
study refines capability-based explanations of organizational adaptation. The negative
interaction between SCIAPP designation and internal Al orientation suggests that stronger
preexisting capability may reduce, rather than amplify, the marginal effect of policy when
Al-oriented supplier-selection routines are already established. This finding highlights the
importance of firms’ initial capability positions in determining the observable magnitude
of policy-induced change.

The remainder of the paper proceeds as follows. Section 2 reviews the relevant
literature and develops the hypotheses. Section 3 introduces the institutional background,
data, variable construction, and empirical strategy. Section 4 presents the main findings
and robustness analyses. Section 5 discusses the theoretical, sustainability, managerial, and
policy implications. Section 6 concludes.

2. Literature Review and Hypothesis Development
2.1. Sustainable Supply-Chain Transformation, Digitalization, and Supplier Selection

Sustainable supply-chain transformation requires firms to enhance efficiency, re-
silience, environmental performance, and collaborative upgrading across organizational
boundaries. Achieving these outcomes depends not only on improvements in firms” inter-
nal operations but also on relationships with supply-chain partners capable of supporting
information transparency, resource optimization, adaptive coordination, and joint capa-
bility development. Sustainability is therefore partly relational, as it is shaped by the
technological and organizational capabilities embedded in a firm’s supply base. Supply-
chain digitalization—the integration of artificial intelligence (Al), the Internet of Things,
cloud-based platforms, and related technologies into operational processes and inter-
firm information exchange—provides an important technological foundation for such
transformation. Prior research documents stronger supply-chain resilience [8,11], higher
total factor productivity [2,3], greater green innovation [4,5], and improved ESG perfor-
mance [6,7]. These benefits are commonly attributed to reduced information asymmetry
and greater supply-chain visibility [12], as well as improved information processing and
operational decision-making [8,13]. Related studies examine the governance of digital sup-
ply networks [14] and the conditions under which digital investments generate operational
benefits among Chinese firms [15-17].

Despite these advances, existing research has primarily focused on firm-level out-
comes within established organizational and relational structures. Much less is known
about whether digital transformation changes these structures by altering how firms
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search for, evaluate, and select new suppliers. This omission is important because sup-
plier selection determines which external capabilities become incorporated into the sup-
ply chain and whether subsequent digitalization and sustainability initiatives can be
implemented effectively.

The formation of new supplier relationships is particularly informative because it re-
flects firms’ forward-looking capability preferences. Existing relationships are constrained
by contractual commitments, relationship-specific investments, switching costs, and estab-
lished organizational routines. When selecting new suppliers, firms have greater discretion
to align their supply bases with emerging technological priorities. The capabilities of newly
added suppliers therefore provide an indication of whether digitalization changes the un-
derlying logic of interfirm matching. In this context, supplier Al capability is theoretically
meaningful rather than merely serving as an indicator of policy compliance. Al investment
contributes to innovation and productivity [1,18], while Al-capable suppliers can support
demand forecasting, defect detection, inventory planning, and the adaptive coordination
of production and logistics activities. These capabilities may reduce operational waste,
strengthen firms’ responses to disruptions, and facilitate data sharing and joint problem-
solving. Selecting Al-capable suppliers may therefore reinforce the relational infrastructure
underlying supply-chain efficiency, resilience, and collaborative upgrading.

These benefits, however, depend on effective interorganizational capability matching.
Digital technologies generate value only when buyers and suppliers possess compatible sys-
tems, routines, and knowledge that enable them to exchange, interpret, and use operational
data effectively [8,19]. Firms with a stronger internal Al orientation may be better able
to identify, integrate, and leverage technologically advanced suppliers. Yet because these
firms may already incorporate Al capability into their procurement criteria, an external
digitalization policy may generate relatively little marginal change. By contrast, firms
with a weaker preexisting Al orientation may respond more strongly because supplier
technological capability was previously less salient in their supplier-selection routines.

Supplier selection also provides a demand-side channel for technology diffusion.
When firms increasingly select Al-capable suppliers, commercial opportunities shift toward
technologically advanced firms, potentially encouraging other upstream firms to upgrade
their own capabilities. Digital transformation may therefore diffuse not only through
internal technology adoption or knowledge transfer within established relationships, but
also through the reallocation of newly formed supply-chain ties. In summary, prior research
shows that digitalization improves productivity, innovation, resilience, environmental
performance, and supply-chain governance [2-8,11-17]. It also establishes the operational
value of Al capability [1,18] and the importance of technological compatibility in digital
collaboration [8,19]. What remains unclear is whether government-directed digitalization
changes the capabilities that firms prioritize when forming new supplier relationships,
whether this process contributes to sustainable supply-chain transformation and technology
diffusion, and under what organizational conditions its effects are most pronounced. We
address this gap by examining supplier selection as an interorganizational capability-
matching mechanism through which digitalization policy can reshape the structure and
capability composition of supply chains.

2.2. Theoretical Framework
2.2.1. Absorptive Capacity and the Recognition of External Al Capability

Absorptive capacity theory holds that a firm’s ability to recognize, assimilate, and
exploit external knowledge depends on its prior related knowledge [10]. Zahra and
George [20] further distinguish between the acquisition and assimilation of knowledge
and its subsequent transformation and exploitation. Applied to supplier selection, this
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logic suggests that evaluating an Al-capable supplier requires more than comparing con-
ventional attributes such as price, quality, and delivery performance. Buyers must assess
the credibility, sophistication, compatibility, and operational relevance of the supplier’s Al
capabilities. Firms with limited internal Al knowledge may struggle to distinguish substan-
tive technological capabilities from symbolic claims or to determine whether a supplier’s
technologies can be effectively integrated into their existing operational processes.

Absorptive capacity, therefore, operates even before a supplier relationship is formed.
A firm’s internal technological knowledge serves as an ex-ante filter that shapes which
prospective suppliers it recognizes as valuable. It also influences the value realized after
supplier selection, because the benefits derived from supplier-generated data and Al-
enabled services depend on the buyer’s ability to interpret, assimilate, and apply them.
This argument is consistent with evidence that the returns to information technology
depend on complementary organizational resources [21] and that internal R&D and external
knowledge acquisition can function as strategic complements [22]. Firms with a stronger
internal Al orientation may therefore be better able to identify, evaluate, and effectively
engage Al-capable suppliers. At the same time, these firms may already have incorporated
Al capability into their procurement and supplier-evaluation routines, leaving less scope
for policy-induced change. By contrast, firms with a weaker preexisting Al orientation may
exhibit a stronger response because policy intervention increases the salience of a supplier
attribute that was previously underweighted in their selection criteria.

2.2.2. Resource Dependence and Access to External Digital Capabilities

Resource dependence theory argues that firms actively manage their external rela-
tionships to secure critical resources that are not fully available within organizational
boundaries [23]. Supplier portfolios therefore constitute strategic arrangements through
which firms gain access to knowledge, technology, data, and operational capabilities. As
supply chains undergo digital transformation, firms increasingly depend on suppliers
capable of providing Al-enabled services, compatible data interfaces, analytical expertise,
and technology-supported coordination [24,25]. Access to these capabilities may enhance
operational efficiency, resilience, and collaborative upgrading. By contrast, suppliers that
are unable to generate, exchange, or process the data required by digital systems may
become operational bottlenecks.

Government-directed digitalization increases the strategic importance of these external
capabilities by raising expectations for technological upgrading across the supply chain.
Firms may therefore reconfigure their supplier portfolios by selecting technologically
capable partners rather than relying exclusively on the slower development of equivalent
capabilities internally. This response may be prospective as well as reactive: firms may
establish relationships with Al-capable suppliers before existing capability gaps translate
into observable performance losses. Resource dependence theory does not imply that
technologically advanced suppliers eliminate dependence altogether, as such relationships
may generate new switching costs, technological lock-in, or interoperability risks. Its central
implication is that, when digital capabilities become strategically important yet remain
unevenly distributed across firms, organizations have stronger incentives to access those
capabilities through supplier selection.

2.2.3. Institutional Pressure and the Legitimation of Al-Based Selection Criteria

Institutional theory holds that organizational practices reflect not only efficiency
considerations but also pressures for legitimacy and conformity [26,27]. DiMaggio and
Powell [26] distinguish among coercive, normative, and mimetic pressures, each of which
may increase the legitimacy of Al capability as a criterion for supplier selection. Coercive
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pressure arises from formal expectations that SCIAPP-designated firms digitally upgrade
their supply-chain relationships. These expectations increase the salience of suppliers’
technological capabilities and provide firms with a legitimate basis for incorporating Al-
related criteria into procurement standards. Normative pressure emerges as digitally
enabled supplier management becomes increasingly associated with competent and mod-
ern supply-chain practice. Mimetic pressure arises when firms imitate visible pilot firms
or industry leaders under uncertainty about how best to implement digitalization man-
dates. Institutional theory therefore explains why policy intervention may alter supplier
selection even before firms fully recognize or realize the technical value of Al-capable
suppliers. Policy endorsement makes technology-oriented procurement appear more ap-
propriate, rational, and legitimate, while reducing internal resistance to revising established
supplier-selection standards.

Taken together, the three theoretical perspectives explain complementary aspects of
policy-induced supplier reconfiguration. Absorptive capacity concerns whether firms
are able to recognize, assimilate, and use external Al capabilities; resource dependence
theory explains why firms seek access to such capabilities through supplier relationships;
and institutional theory explains how policy intervention legitimizes Al-related supplier-
selection criteria. Our empirical analysis does not directly identify the relative importance
of these mechanisms. Rather, we interpret the observed patterns as being consistent with
their combined theoretical implications.

2.3. Hypothesis Development
2.3.1. SCIAPP Designation and Al-Capable Supplier Selection

Government-directed digitalization can reshape supply chains not only by improving
firms’ internal operations but also by altering the capabilities they prioritize when forming
new supplier relationships. SCIAPP requires designated pilot firms to promote the digital
and intelligent upgrading of both upstream and downstream activities. As firms adopt
Al-enabled systems for forecasting, quality inspection, procurement, and logistics, the
effectiveness of these investments increasingly depends on suppliers’ ability to generate,
exchange, and process compatible operational data. Supplier Al capability may therefore
become an important qualification criterion rather than a peripheral technological attribute.

From an absorptive-capacity perspective, SCIAPP may increase the importance that
firms attach to the technological content of supplier relationships. Firms must assess
whether prospective suppliers possess credible Al capabilities, whether those capabilities
are compatible with their existing systems, and whether they can support data-intensive
coordination. The policy may therefore broaden supplier evaluation beyond conventional
criteria such as price, quality, and delivery performance to include the external technological
capabilities required for digital integration.

Resource dependence theory explains why this change in evaluation criteria may lead
to supplier-base reconfiguration. As digital capabilities become increasingly important
to operational performance, firms depend not only on suppliers’ production capacity
but also on their ability to support digitally enabled workflows. Suppliers that cannot
provide usable data or interface effectively with intelligent systems may limit the returns
to the focal firm’s own digital investments. Selecting Al-capable suppliers enables firms to
access externally embedded digital resources more rapidly than developing all relevant
capabilities internally.

Institutional theory further clarifies how policy intervention facilitates this change.
SCIAPP legitimizes technological capability as a formal criterion for supplier selection.
Coercive pressures make supply-chain digital upgrading an explicit policy objective, nor-
mative pressures associate technology-oriented procurement with competent management,
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and mimetic pressures encourage firms to follow the practices of visible pilot firms and
industry leaders. Together, these forces make the selection of Al-capable suppliers more or-
ganizationally defensible and reduce internal resistance to revising established procurement
routines. Taken together, these mechanisms imply that SCIAPP may induce a relational,
rather than merely internal, form of adaptation. Designated firms are expected to alter
the technological composition of their supplier portfolios by directing new relationships
toward suppliers with stronger Al capabilities. This form of relational reconfiguration is
theoretically important because it determines which external capabilities become embedded
in the supply chain and how digital technologies diffuse across organizational boundaries.

Such reconfiguration may also contribute to sustainable supply-chain transformation.
Al-capable suppliers can potentially improve information visibility, forecasting accuracy,
resource allocation, disruption response, and joint problem-solving. Their inclusion in the
supply base may therefore strengthen the relational foundations of efficiency, resilience,
and collaborative upgrading. We do not assume that supplier Al capability automati-
cally generates sustainability outcomes. Rather, it provides a technological and relational
foundation upon which more sustainable supply-chain practices may be developed.

An alternative possibility is that pilot firms respond primarily by upgrading their
internal systems or improving established supplier relationships, leaving the selection
of new suppliers unchanged. Existing buyer-supplier relationships may indeed absorb
part of the required adjustment. However, internal upgrading and supplier-base recon-
figuration are unlikely to be complete substitutes. As firms’ digital systems become more
advanced, the costs of coordinating with technologically incompatible suppliers may in-
crease. Moreover, SCIAPP explicitly directs attention toward the digital upgrading of both
upstream and downstream activities, making the supply base itself a legitimate target of
organizational change.

We therefore propose:

Hypothesis 1 (H1). Firms designated as SCIAPP pilots exhibit a higher share of newly added
suppliers with above-median Al capability than otherwise comparable non-pilot firms.

2.3.2. Moderation by a Firm’s Al Orientation

The effect of government-directed digitalization should vary with firms’ preexisting
internal Al orientation. This orientation reflects not only a firm’s technological resources
but also the extent to which Al-related knowledge and evaluation criteria have already
been incorporated into its procurement routines before policy intervention. It therefore
captures differences in firms’ prior adaptation to digital transformation.

Two competing predictions are possible. A complementarity argument suggests that
firms with a stronger internal Al orientation should respond more strongly to policy inter-
vention. These firms possess the knowledge required to identify credible Al capabilities,
assess technological compatibility, and integrate technologically advanced suppliers into
existing operations. Their internal systems may also enable them to derive greater value
from supplier-generated data, while their technological sophistication may make them
more attractive partners to Al-capable suppliers. A marginal-adjustment argument, how-
ever, predicts a weaker policy effect among such firms. Firms with a stronger preexisting Al
orientation are more likely to have already recognized the strategic value of technologically
capable suppliers and incorporated Al capability into their supplier-qualification criteria.
For these firms, SCIAPP primarily reinforces an established selection logic and provides rel-
atively little new information or incentive. Although their ability to benefit from Al-capable
suppliers may be greater, the remaining scope for observable policy-induced change is
relatively limited.
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By contrast, firms with a weaker preexisting Al orientation are less likely to have
embedded technological capability in their procurement criteria. Their supplier-selection
systems may remain centered on conventional dimensions such as price, quality, and deliv-
ery performance, while organizational inertia may inhibit the adoption of new evaluation
standards. SCIAPP may generate a larger adjustment among these firms by redirecting man-
agerial attention, legitimizing Al capability as a relevant supplier-selection criterion and
providing an external rationale for revising established routines. This marginal-adjustment
logic is particularly relevant to supplier selection because qualification criteria and pro-
curement procedures tend to be organizationally persistent [28]. Once Al capability has
become an established supplier attribute, additional policy pressure may produce little ob-
servable change. Where it has not yet been incorporated into supplier evaluation, however,
policy intervention may alter the evaluative framework through which new relationships
are formed.

The predicted negative moderating effect, therefore, does not imply that firms with a
stronger internal Al orientation place less value on Al-capable suppliers. On the contrary,
they may be better able to recognize, evaluate, and utilize such capabilities. The key
distinction concerns the marginal effect of policy intervention: firms with a stronger internal
Al orientation have already adapted their supplier-selection systems, whereas firms with
a weaker orientation have greater scope for policy-induced relational reconfiguration.
More generally, this argument highlights organizational heterogeneity in responses to
external digitalization mandates. The same policy may reinforce established practices
in some firms while triggering substantive change in others, depending on whether the
capability preference promoted by the policy has already been institutionalized within
the organization. Preexisting internal Al orientation thus reflects not merely the source
of a statistical interaction, but also the stage of organizational adaptation at which policy
intervention occurs.

We therefore propose the following:

Hypothesis 2 (H2). The positive effect of SCIAPP designation on the Al-capable share of newly
added suppliers is weaker for firms with stronger preexisting internal Al orientation.

3. Data and Methodology
3.1. Institutional Background

SCIAPP was launched in 2018 by China’s Ministry of Commerce in conjunction with
other central agencies as part of a broader national strategy to modernize supply-chain
infrastructure through digital and intelligent upgrading. The program designated pilot
enterprises and pilot cities and explicitly mandated the standardization, digitalization,
and intelligent transformation of supply-chain operations—including the deployment of
Al and related technologies across upstream and downstream relationships. Designa-
tions were conducted in three successive waves in 2018, 2019, and 2020, with each wave
expanding the pilot cohort. This staggered rollout generates variation in the timing of
treatment exposure that is independent of post-designation outcomes and is central to our
identification strategy.

Two institutional features of SCIAPP make it a suitable setting for studying supplier-
selection behavior. First, the program’s mandate is explicitly network-level: pilot firms
were required to demonstrate progress not only in internal process upgrading but in the
digital and intelligent capacity of their supply-chain relationships, directing managerial
attention toward the supply base as a legitimate object of compliance. Second, while the
mandate imposed concrete obligations—including submission of digitalization progress
reports to supervising authorities and eligibility criteria for associated policy benefits—it
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left firms substantial discretion over the operational means of achieving the mandated
upgrading. This combination of binding obligation and implementation flexibility creates
the conditions under which supplier-selection decisions, rather than a single prescribed
action, become the observable margin of behavioral adjustment.

A necessary condition for credible identification is that the SCIAPP designation can be
treated as plausibly exogenous to the outcome of interest. Pilot status was awarded on the
basis of firm and local government applications evaluated by the Ministry of Commerce,
which introduces the possibility that designated firms differ from non-designated firms
on dimensions that independently predict supplier-selection behavior. We address this
concern through two complementary strategies. First, we include firm fixed effects in all
specifications, absorbing all time-invariant differences between pilot and non-pilot firms—
including those that may have influenced the selection decision. Second, we conduct formal
pre-trend tests using an event-study specification and verify that the new-Al-supplier
share evolves in parallel for treated and control firms in the years preceding designation.
The absence of pre-designation divergence in the outcome variable provides the primary
evidence that the DID design recovers a valid counterfactual.

3.2. Data and Sample

Our sample comprises Chinese A-share-listed firms on the Shanghai and Shenzhen
Stock Exchanges from 2014 to 2023. The sample period provides a four-year pre-treatment
window before the first wave of SCIAPP designations in 2018, enabling us to assess pre-
treatment trends while also capturing medium-term adjustments in firms’ supplier-selection
behavior through 2023. Firm-level financial data are obtained from the China Stock Mar-
ket and Accounting Research (CSMAR) database. Data on buyer—supplier relationships,
including the annual supplier disclosures used to construct the dependent variable, are
drawn from CSMAR'’s supply-chain module, which compiles information on major suppli-
ers disclosed by listed firms in their annual reports. Al-related patent data are obtained
from records of the China National Intellectual Property Administration (CNIPA) avail-
able through CSMAR. Information on SCIAPP pilot designations is collected from official
announcements issued by the Ministry of Commerce of the People’s Republic of China.

To construct the estimation sample, we first restrict the buyer—supplier panel to the
2014-2023 period. We then retain firm-year observations with nonmissing values for the
dynamic supplier-selection measure, the firm-level SCIAPP treatment indicator, and all
baseline control variables. Finally, we exclude singleton observations that do not contribute
to within-firm identification in the fixed-effects estimation. These procedures result in a
final baseline sample of 4843 firm-year observations (see Table 1).

Table 1. Sample construction and estimation sample flow.

Sample Construction Step

Observations Unique Firms Explanation

Full sample period

Full buyer-supplier panel before restricting

71,068 5708 the sample period.

Sample restricted to the analysis period used

Restricted to 2014-2023 42,143 5546 :
in the study.
Nonmissing outcome and The dynamic supplier-selection outcome is
. 42,014 5513 o . .
treatment variables missing for 129 firm-year observations.
Nonmissing outcome, treatment, Complete-case sample before the removal of
: 5042 1092 . .
and control variables singleton observations.
reghdfe drops 199 singleton observations
Final estimation sample 4843 893 when firm and year fixed effects are

included.
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3.3. Variable Measurement
3.3.1. Dependent Variable

Our dependent variable, the new-Al-supplier share, captures a focal firm'’s revealed
tendency to select Al-capable suppliers when forming new upstream relationships. For
each firm year (t), we compare the suppliers disclosed in year (t) with those disclosed
in year (t — 1). A supplier is classified as newly added if it appears in the focal firm’s
disclosed supplier list in year (t) but not in the corresponding list in year (t — 1). This
definition focuses on the formation of new relationships rather than changes in purchasing
intensity within existing buyer—supplier dyads. It therefore provides a direct indicator of
the capability attributes that firms prioritize when reconfiguring their supply bases.

We classify a newly added supplier as Al-capable if its Al capability index exceeds
the median for listed firms in the same two-digit CSRC industry and year. The dependent
variable is calculated as the number of newly added Al-capable suppliers divided by the
total number of newly added suppliers disclosed by the focal firm in year (t). Higher values
indicate a stronger tendency to form relationships with suppliers whose Al capabilities
exceed those of the median firm in their industry-year cohort. We adopt an industry-year-
relative definition because both the relevance and prevalence of Al vary substantially across
sectors and over time. The industry-year median provides a transparent benchmark that
accounts for these differences and is less sensitive than the mean to the highly right-skewed
distribution of Al-related activity among Chinese listed firms.

Following Babina et al. [1], we construct the supplier Al capability index using two
complementary components. The first is the supplier’s cumulative stock of Al-related
patent applications filed with the China National Intellectual Property Administration.
Patent applications provide an externally observable indicator of accumulated technological
development and inventive activity. The second is the frequency of Al-related terms in
the supplier’s Management Discussion and Analysis (MD&A) section. MD&A disclosures
capture the managerial attention devoted to Al and the extent to which the firm presents
Al as relevant to its current operations and future development. The two indicators capture
distinct dimensions of Al capability. Patent activity reflects codified technological output,
but it may be affected by heterogeneous patenting strategies and may not fully capture
the operational deployment of Al. MD&A disclosures reflect managerial attention and
strategic orientation, but they may also be influenced by disclosure incentives or symbolic
communication. Combining the two indicators reduces reliance on either source alone and
provides a broader proxy for suppliers” engagement with Al technologies. Both components
are standardized within industry-year cells and then averaged, ensuring that differences in
measurement scale do not mechanically determine the composite index. In the robustness
analyses, we further validate the measure using a patent-only definition of supplier Al
capability and alternative specifications of the textual indicator.

3.3.2. Treatment Variable and Moderator

The treatment variable, SCIAPP, is a binary indicator equal to one for all firm-year
observations in which the firm has received a SCIAPP pilot designation in or before year
t, and zero otherwise. The absorbing-state coding reflects the permanent nature of pilot
status: once designated, a firm remains subject to the program’s mandate and compliance
obligations throughout the subsequent period.

The moderator, internal Al orientation, proxies the degree to which Al is embedded
in the focal firm’s strategic and operational discourse prior to any policy exposure. It is
measured as the natural logarithm of one plus the count of Al-related terms in the focal
firm’s own MD&A section in the year immediately preceding SCIAPP designation. For
never-treated firms, the moderator is computed as the average of the pre-2018 annual values.
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We use this pre-designation value—rather than a time-varying annual measure—to ensure
that the moderator reflects a firm’s Al orientation before exposure to the policy mandate,
thereby avoiding contamination of the moderating variable by treatment. The Al keyword
taxonomy covers terminology spanning machine learning, deep learning, natural language
processing, computer vision, intelligent manufacturing, and robotic process automation,
consistent with prior studies of Al disclosure in Chinese listed firms [19]. As argued in
Section 2, the frequency with which a firm discusses Al in its forward-looking strategic
narrative proxies both the depth of its prior Al knowledge base and the degree to which
Al-oriented thinking has already been internalized in its organizational routines—both of
which are theoretically relevant to conditioning the policy effect on supplier selection.

3.3.3. Control Variables

To isolate the effect of SCIAPP designation from other firm-level determinants of
supplier-selection behavior, we include a set of controls measured in year t — 1 to mitigate
simultaneity concerns. Control variables are selected to satisfy two criteria: theoretical
relevance to supplier-selection decisions and plausible independence from the treatment
assignment, so as to avoid introducing post-treatment controls that would absorb part of
the causal effect of interest.

Intangible asset intensity (intangible assets scaled by total assets) proxies knowledge-
capital endowment, which may independently predict both a firm’s willingness to engage
technologically sophisticated partners and its organizational capacity to evaluate them.
Leverage (total liabilities scaled by total assets) captures financial constraints that may limit
a firm’s ability to bear the costs of supply-base reconfiguration, including supplier qualifica-
tion, onboarding, and relationship development. Tangibility (property, plant, and equipment
scaled by total assets) reflects the physical capital intensity of operations; asset-heavy firms
may depend less on suppliers’ technological capabilities and more on input reliability and
scale. Inventory turnover proxies baseline supply-chain velocity and operational efficiency,
which may correlate with both the urgency of upgrading the supply base and the sophisti-
cation of existing procurement practices. Al patent stock (natural logarithm of one plus the
firm’s cumulative Al-related patent applications) is included to ensure that the treatment
effect is not confounded with a firm’s broader innovation trajectory—since more innovative
firms may be both more likely to receive SCIAPP designation and independently more
inclined to seek Al-capable suppliers. Because Al patenting may itself respond to SCIAPP
designation over time, we measure this variable at  — 1 and verify in robustness checks
that results are qualitatively unchanged when it is excluded entirely. In the extended
specifications reported in Section 4, we additionally control for firm size, measured as the
natural logarithm of total assets, return on assets, cash holdings, gross profit margin, and a
firm-level digitalization index. These supplementary controls account for differences in
firm scale, profitability, liquidity, operating performance, and broader digital engagement
that may otherwise confound the estimated relationship. They are included to assess the
sensitivity of the baseline results to alternative model specifications.

3.4. Empirical Strategy
3.4.1. Baseline Specification

To identify the causal effect of SCIAPP designation on supplier-selection behavior, we
estimate a staggered difference-in-differences model with two-way fixed effects [29]:

Yit = B1SCIAPP;; + v Xir + pi + Ae + €4t (1)
where (Y};) denotes the new-Al-supplier share of firm (i) in year (t); (SCIAPP;;) is an absorbing

treatment indicator equal to one from the year in which firm (i) is designated as an SCIAPP
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pilot onward, and zero otherwise; (X;;_1) is a vector of firm-level control variables; (;)
denotes firm fixed effects, which absorb all time-invariant firm characteristics, including
stable differences in firm quality that may have influenced pilot designation; (A;) denotes
year fixed effects, which absorb aggregate time trends and macroeconomic shocks common
to all firms; and (¢j) is the idiosyncratic error term.

The coefficient of interest, (81), captures the average within-firm change in the new-Al-
supplier share following the SCIAPP designation relative to the contemporaneous change
among firms that had not yet been designated or were never designated. Under the
identifying assumptions of the difference-in-differences design, particularly the parallel-
trends assumption, this coefficient represents the estimated effect of SCIAPP designation
on firms’ selection of newly added Al-capable suppliers. All models are estimated using
the REGHDEFE routine [30], with standard errors clustered at the firm level to account for
serial correlation within firms [31].

To test Hypothesis 2, we augment Equation (1) with the pre-designation moderator
and its interaction with the treatment indicator:

Yit = B1SCIAPP;; + BoSCIAPP;; x Al; + B3 AL + v Xjr—1 + pi + At + €t )

where (Al) denotes the firm’s pre-designation internal Al orientation, measured as de-
scribed in Section 3.3.2. Because (Al;) is time-invariant, its main effect is absorbed by
the firm fixed effects y;; the reported (B;) is therefore identified from the cross-sectional
variation in (Al;) interacted with the time variation in SCIAPP;;. A negative and statistically
significant ($,) would indicate that the policy-induced increase in the new-Al-supplier
share is attenuated among firms with stronger pre-designation Al orientation, consistent
with Hypothesis 2.

3.4.2. Event-Study Specification and Parallel-Trends Testing

To test the parallel-trends assumption underlying the DID design and to characterize
the dynamic path of the treatment effect, we estimate the following event-study specification:

Yis :k#zlek-l[t—Ti* = k] + X1+ pi + Mt + et 3)

where (T) denotes the SCIAPP designation year for treated firm i and k indexes the
event time relative to the designation, with k = —1 normalized to zero as the omitted
reference period. Observations more than four years before or after designation are binned
into endpoint indicators to improve estimation precision. The coefficients (6;) for k < 0
constitute a falsification test of the parallel-trends assumption: if pre-designation trends
in the new-Al-supplier share are statistically indistinguishable between treated and con-
trol firms, it provides evidence that the counterfactual trajectory of treated firms is well
approximated by the control group. The coefficients for k > 0 characterize the dynamic
response to designation, allowing us to distinguish between an immediate compliance
response and the gradual reorientation of procurement routines hypothesized in Section 2.
For never-treated firms, all event-time indicators are set to zero.

3.4.3. Addressing Heterogeneous Treatment Effects in Staggered Designs

Recent econometric work has shown that the two-way fixed-effects estimator in stag-
gered adoption settings can produce biased or misleading estimates when treatment effects
are heterogeneous across cohorts or evolve over event time [28,29]. The source of bias is
that the TWFE estimator implicitly uses already-treated units as part of the comparison
group for later-treated cohorts, potentially introducing “forbidden comparisons” that con-
taminate the treatment effect estimate. To assess whether this concern materially affects our
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conclusions, we complement the baseline TWFE estimates with two heterogeneity-robust
estimators. In robustness checks, we additionally report two-way clustered standard errors
at the firm and year level.

4. Results
4.1. Descriptive Statistics

Table 2 reports descriptive statistics for the full sample and separately for pilot and
non-pilot firms. On average, pilot firms are larger, more profitable, and have higher Al
capability than non-pilot firms, reflecting the selection criteria applied by the program
administrators. The mean variance inflation factor (VIF) across the baseline specification is
1.27, well below conventional thresholds, indicating that multicollinearity is not a concern.

Table 2. Descriptive statistics and correlation.

Variables N Mean @ (2) 3) @ (5) (6) @) ®)
new-Al-supplier share 4843 0.0355 1.0000

SCIAPP 4843 0.0343 —0.0052 1.0000

Internal Al orientation 4843 4.0567 0.0262 0.0257 1.0000

Intangible asset intensity 4843 0.0761 —0.0262 —0.0566 ***  0.0158 1.0000

Leverage 4843 0.4605 —0.0226 0.1305 *** —0.0268 * 0.0043 1.0000

Tangibility 4843 0.2446 —0.0483 ***  —0.0664 ***  —0.1240**  —0.1186***  0.1566 *** 1.0000

Inventory turnover 4843 5.3653 —0.0100 —0.0209 0.0043 0.0132 0.0429 *** 0.0200 1.0000

Al patent stock 4843 0.4055 0.3572 *** —0.0611***  0.0522 *** 0.0090 0.0501 *** 0.0246 —0.0005  1.0000

Note: *p < 0.1, * p < 0.05, *** p < 0.01.

4.2. Baseline Results

Table 3 reports the baseline estimates of the effect of SCIAPP on the Al composition of
newly added suppliers. In column (1), the coefficient on SCIAPP is positive and significant.
From the perspective of economic significance, the estimate indicates that treated firms
increase the share of newly added suppliers with above-median Al capability by approx-
imately 3.2 percentage points relative to untreated firms. Relative to the sample mean,
this magnitude represents a meaningful shift in the technological composition of newly
formed supplier relationships. It suggests that government-led supply-chain digitaliza-
tion influences not only firms’ internal operations but also the allocation of new interfirm
relationships toward technologically more capable suppliers. Al-capable suppliers may
support more efficient resource utilization, more accurate demand forecasting, improved
operational visibility, and better coordination across organizational boundaries. By shifting
their supplier portfolios toward such partners, focal firms may strengthen the technological
foundations of supply-chain efficiency, resilience, and adaptability. These findings therefore
suggest that supplier selection constitutes an important relational channel through which
digitalization policy can contribute to broader supply-chain transformation.

Column (2) adds the firm’s internal Al orientation and its interaction with the treat-
ment. The coefficient on SCIAPP remains positive and significant and rises to 0.0460
(p < 0.01), confirming the robustness of the baseline result. The main effect of internal Al
orientation is not significant, whereas the interaction (SCIAPP x Internal Al orientation)
is negative and significant (3 = —0.0015, p < 0.05). The negative interaction reveals an
important boundary condition: the effect of SCIAPP on Al-oriented supplier selection is
weaker among firms with a stronger preexisting internal Al orientation. From an economic
perspective, this pattern is consistent with diminishing marginal policy effects. Firms with
a stronger internal Al orientation may have already incorporated Al-related capabilities
into their supplier-screening and evaluation routines before policy designation, leaving
less scope for further policy-induced adjustment. By contrast, firms with a weaker internal
Al orientation have greater room to revise their supplier-selection criteria in response to the
policy. Taken together, the baseline results indicate that SCIAPP shifts firms’ newly formed
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supplier relationships toward partners with stronger Al capabilities, while the magnitude
of this shift depends on firms’ initial Al orientation. The positive main effect provides
support for H1, and the negative interaction is consistent with the marginal-adjustment
mechanism proposed in H2.

Table 3. Baseline effect results.

1 2)
Baseline +Moderation
SCIAPP 0.0316 ** 0.0460 ***
[2.24] [2.81]
Internal Al orientation 0.0002
[0.46]
SCIAPP X Internal Al orientation —0.0015 **
[—2.14]
Intangible asset intensity 0.0417 0.0599
[0.74] [0.82]
Leverage 0.0013 —0.0145
[0.11] [—0.84]
Tangibility —0.0051 —0.0066
[—0.24] [—0.21]
Inventory turnover 0.0002 0.0001
[1.49] [0.61]
Al patent stock 0.0824 *** 0.0901 ***
[9.12] [8.60]
Constant —0.0024 0.0033
[—0.26] [0.29]
Firm FE Yes Yes
Year FE Yes Yes
Observations 4843 3492
Adjusted R? 0.266 0.275
F-statistic 14.92 10.89

Notes: The dependent variable is the new-Al-supplier share. t-statistics based on standard errors clustered at the
firm level are in brackets. All models include firm and year fixed effects. * p < 0.1, ** p < 0.05, *** p < 0.01.

4.3. Parallel Trends and Dynamic Effects

Figure 1 plots the dynamic treatment effects from an event-study specification; the full
coefficient estimates are reported in Appendix A Table Al. The pre-treatment coefficients
are close to zero and statistically indistinguishable from zero, supporting the parallel-trends
assumption. In the post-treatment periods, the coefficients turn positive and increase over
time, indicating that the effect of SCIAPP on the selection of Al-capable new suppliers does
not appear immediately but strengthens as the policy unfolds. This pattern is consistent
with a gradual adjustment process in which firms progressively revise procurement routines
and supplier-evaluation criteria in response to the mandate, rather than with a one-time
symbolic response.

4.4. Placebo Test

We conduct a placebo test to assess whether the baseline results are driven by spurious
correlations or chance treatment assignments. Firms are randomly assigned to pseudo-
treatment groups, and artificial designation years unrelated to the actual implementation
of SCIAPP are generated. We then construct the corresponding placebo treatment indicator
and re-estimate the baseline difference-in-differences model. Repeating this procedure
500 times yields an empirical distribution of placebo estimates. If the baseline findings
capture the effect of SCIAPP rather than random variation, the placebo coefficients should
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be concentrated around zero and generally statistically insignificant. As shown in Figure 2,
the placebo estimates are centered close to zero, and the vast majority of the corresponding
p-values exceed 0.10. These results provide further evidence that the baseline estimates are
unlikely to be driven by random treatment assignment or spurious correlations.

0.020

0.015

0.010

Treatment effect

0.005

Time
—@— Estimated dynamic treatment effect T 95% confidence interval —— = Policy implementation (time = 2)

——— Zero-effect benchmark

Figure 1. Dynamic treatment effect of SCIAPP on the new-Al-supplier share. Notes: The purple line
with blue markers plots the estimated dynamic treatment effects. Black dashed bars indicate 95%confidence
intervals. The gray vertical dashed line marks the policy implementation period, and the green horizontal
dashed line denotes the zero-effect benchmark.

1.0 1 150

0.8 1

100

p_value
kdensity beta

50

~0.01 ~0.005 0.00 0.005 0.01
Estimated DID coefficient

® p_value —— kdensity beta
Figure 2. Distribution of p-values.

4.5. Other Robustness of the Baseline Effect

Table 4 reports robustness checks for the baseline effect. Across all specifications, the
coefficient on SCIAPP remains positive and significant at the 5% level or better, indicating
that the main finding is not sensitive to reasonable changes in sample construction or
model specification. Shifting the window to 2015-2023 yields a positive, significant estimate
(B =0.0307, p < 0.05; column 1). Excluding the pandemic years 2020-2021 produces a similar
estimate (3 = 0.0324, p < 0.05; column 2). Re-winsorizing the five baseline controls at the
1st and 99th percentiles again yields a positive, significant coefficient (3 = 0.0321, p < 0.05;
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column 3). Adding a firm-level digitalization index produces a somewhat larger estimate
(B =0.0427, p < 0.01; column 4), indicating that the SCIAPP effect does not merely reflect
firms’ broader digital orientation. Sequentially adding firm size and ROA, cash holdings,
and gross margin leaves the treatment coefficient essentially unchanged (0.0295-0.0309, all
significant at the 5% level; columns 5-7). Overall, the positive effect of SCIAPP is robust
to alternative windows, the exclusion of pandemic-period observations, stricter outlier
treatment, and additional controls.

Table 4. Robustness of the baseline effect.

(W)) 2 (3) @ (5) (6) (7)
Baseline Alt. Window  Ctrls Wins. +Digital. +Size, ROA +Cash +Margin
SCIAPP 0.0307 ** 0.0324 ** 0.0321 ** 0.0427 *** 0.0299 ** 0.0295 ** 0.0309 **
[2.21] [2.01] [2.27] [2.58] [2.03] [2.06] [2.18]
Intangible 0.0420 0.0294 0.0408 0.0517 0.0408 0.0594 0.0375
asset intensity
[0.72] [0.55] [0.70] [0.71] [0.73] [1.03] [0.66]
Leverage 0.0014 —0.0082 0.0043 —0.0149 —0.0006 0.0074 0.0016
[0.11] [—0.78] [0.23] [—0.87] [—0.05] [0.62] [0.13]
Tangibility —0.0094 0.0022 —0.0049 —0.0019 —0.0105 0.0087 —0.0070
[—0.42] [0.12] [—0.22] [—0.06] [—0.48] [0.39] [—0.33]
Inventory 0.0002 0.0004 ** 0.0003 0.0001 0.0002 0.0001 0.0002
turnover
[1.47] [2.23] [1.60] [0.74] [1.45] [1.34] [1.57]
3{) f ]f tent 0.0841 *** 0.0817 *** 0.0845 *** 0.0879 *** 0.0823 *** 0.0823 *** 0.0824 ***
[9.19] [7.41] [9.24] [8.52] [9.10] [9.12] [9.12]
Digitalization 0.0003
[1.60]
Firm size 0.0043
[1.50]
ROA —0.0022
[—0.07]
Cash holdings 0.0442 *
[1.75]
Gross margin 0.0085
[1.38]
Constant —0.0015 —0.0010 —0.0046 —0.0031 —0.0371 —0.0193 —0.0048
[—0.16] [—0.11] [—0.43] [—0.26] [—1.40] [—1.59] [—0.53]
Firm FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Observations 4690 3602 4843 3586 4843 4843 4843
Adjusted R? 0.265 0.287 0.266 0.276 0.266 0.266 0.266
F-statistic 15.12 10.27 15.35 12.08 11.36 14.11 13.05

Notes: The dependent variable is the new-Al-supplier share. t-statistics based on standard errors clustered at
the firm level are in brackets. All models include firm and year fixed effects. * p < 0.1, ** p < 0.05, ** p < 0.01.
Columns report, respectively: the 2015-2023 window; exclusion of 2020-2021; controls winsorized at the 1st/99th
percentiles; and the baseline augmented with a digitalization index; firm size and ROA; cash holdings; and
gross margin.

Table 5 reports a series of additional robustness analyses designed to address concerns
regarding nonrandom policy designation, dependence within buyer—supplier networks,
selective supplier disclosure, and the measurement of supplier Al capability. Column (1)
presents the results of a propensity-score-matching difference-in-differences (PSM-DID)
analysis. We first estimate each firm’s probability of receiving an SCIAPP designation
based on the observed pretreatment characteristics included in the baseline model and
then match treated firms with observationally comparable untreated firms using nearest-
neighbor matching. The baseline difference-in-differences specification is subsequently
re-estimated in the matched sample. The estimated coefficient remains positive and sta-

https://doi.org/10.3390/su18157822


https://doi.org/10.3390/su18157822

Sustainability 2026, 18, 7822

18 of 28

tistically significant, indicating that the baseline finding is unlikely to be explained solely
by observable differences in firm characteristics between designated and non-designated
firms. Column (2) examines whether statistical inference is sensitive to dependence across
firms connected through supply-chain relationships. Because multiple observations may
involve the same buyer or supplier, disturbances may be correlated within either side of
the relationship. We therefore re-estimate the model using two-way clustered standard
errors at the buyer and supplier levels. The coefficient remains positive and statistically
significant under this more conservative inference procedure, suggesting that the main
result is not attributable to underestimated standard errors arising from within-network
dependence. Column (3) addresses potential disclosure bias in the supplier data reported in
listed firms” annual reports. Such disclosures generally cover only major suppliers and may
therefore provide an incomplete representation of the focal firm’s broader supplier portfolio.
We reconstruct the dependent variable using buyer-supplier relationships obtained from
FactSet Revere, an independently compiled supply-chain database that identifies interfirm
relationships from multiple public sources. The coefficient based on this alternative data
source remains positive and highly significant, indicating that the baseline result is not
specific to the supplier relationships disclosed in annual reports. Columns (4)—(6) assess the
sensitivity of the results to alternative definitions of supplier Al capability. In column (4),
we apply a more restrictive high-Al threshold to identify suppliers in the upper tier of the
Al-capability distribution, thereby examining whether the result extends beyond suppliers
that merely exceed the industry-year median. Column (5) constructs supplier Al capa-
bility exclusively from Al-related patent activity, reducing potential concerns that textual
disclosures reflect managerial rhetoric or strategic impression management rather than
substantive technological capability. Column (6) uses an alternative measure based on the
level of firms” Al-related investment, capturing resource commitments to Al development
and deployment from an input-oriented perspective. Across all three specifications, the
estimated effect of SCIAPP designation remains positive and statistically significant. Taken
together, these results indicate that the baseline finding is robust to alternative sample-
construction procedures, clustering structures, supplier-relationship data sources, and
measures of supplier Al capability.

Table 5. Additional identification and alternative outcome robustness checks.

1) 2) (3) @) (5) (6)
Al Invest
PSM-DID Two-Way FactSet DV High-Tier AI Patent-Only Level Above
Cluster Al
Mean
SCIAPP 0.0299 ** 0.0316 ** 0.0277 *** 0.0316 ** 0.0318 ** 0.0438 *

[2.18] [2.22] [3.15] [2.24] [2.19] [1.66]
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Buyer cluster Yes Yes Yes Yes Yes Yes
Supplier cluster No Yes No No No No

Observations 4753 4843 20,925 4843 4843 4843

Adjusted R2 0.245 0.266 0.255 0.266 0.271 0.231

Notes: Column (1) reports a nearest-neighbor PSM-DID estimate based on pre-treatment firm characteristics. Column (2)
clusters standard errors by both buyer and supplier. Column (3) replaces the annual-report disclosure-based supplier outcome
with a FactSet-based supply-chain linkage outcome to mitigate the top-supplier disclosure limitation. Columns (4)—(6)
reconstruct Al-capable supplier definitions using supportive alternative rules. t-statistics are in brackets. * p < 0.1,
**p < 0.05,** p < 0.01.
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4.6. Robustness Check of the Moderating Effect

Table 6 examines the robustness of the moderating effect. Across all six specifications,
the coefficient on SCIAPP remains positive and significant (0.0438 to 0.0487), confirming
the stability of the baseline policy effect after introducing the moderator. More importantly,
the interaction (SCIAPP X Internal Al orientation) remains negative and significant in
every specification (—0.0027 to —0.0015), indicating that the positive effect of SCIAPP is
systematically weaker among firms with stronger preexisting Al orientation. The main
effect of internal Al orientation remains insignificant throughout, suggesting that it operates
not as a direct predictor of supplier choice but as a contingency that shapes the marginal
effect of the policy. The moderating pattern is therefore not an artifact of any single
specification choice.

Table 6. Robustness of the moderating effect.

@ ) G3) @ (5) 6)
Baseline Alt. Window +Digital. +Size, ROA +Cash +Margin
SCIAPP 0.0460 *** 0.0487 **+ 0.0473 *+* 0.0438 ** 0.0458 *+* 0.0464 ***
[2.81] [2.78] [2.84] [2.37] [2.72] [2.77]
Internal AT 0.0002 0.0006 0.0001 0.0002 0.0002 0.0002
orientation
[0.46] [1.18] [0.16] [0.42] [0.39] [0.38]
SCIAPP x —0.0015 ** —0.0027 —0.0015 ** —0.0015 ** ~0.0015 ** ~0.0015 **
Internal Al
[—2.14] [3.52] [—2.09] [2.11] [—2.07] [—2.09]
Intangible asset 0.0599 0.0666 0.0522 0.0553 0.0681 0.0561
intensity
[0.82] [0.93] [0.72] [0.76] [0.92] [0.78]
Leverage —0.0145 ~0.0199 ~0.0150 ~0.0222 —0.0126 ~0.0150
[—0.84] [—1.35] [—0.88] [—1.30] [—0.78] [—0.89]
Tangibility —0.0066 0.0035 ~0.0019 ~0.0067 0.0036 ~0.0047
[—0.21] [0.14] [—0.06] [—0.21] [0.11] [—0.16]
Inventory 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001
turnover
[0.61] [1.46] [0.74] [0.47] [0.68] [0.77]
Al patent stock 0.0901 *** 0.0864 *** 0.0879 **+* 0.0881 *** 0.0880 *** 0.0881 ***
8.60] [6.70] [8.51] [8.50] [8.51] [8.51]
Digitalization 0.0003
[1.49]
Firm size 0.0064
[1.58]
ROA 0.0346
[0.95]
Cash holdings 0.0185
[0.57]
Gross margin 0.0099
[1.12]
Constant 0.0033 0.0001 —0.0033 ~0.0544 —0.0043 0.0001
[0.29] [0.01] [—0.27] [—1.50] [—0.28] [0.01]
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 3492 2648 3586 3586 3586 3586
Adjusted R 0.275 0.288 0.275 0.275 0.275 0.275
F-statistic 10.89 7.64 9.58 8.68 9.95 9.64

Notes: The dependent variable is the new-Al-supplier share. t-statistics based on standard errors clustered at the
firm level are in brackets. All models include firm and year fixed effects. * p < 0.1, ** p < 0.05, *** p < 0.01. Columns
report the moderation specification under the baseline sample; an alternative sample window; and the baseline
augmented with a digitalization index; firm size and ROA; cash holdings; and gross margin.
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4.7. Heterogeneity Analysis

To probe the boundary conditions of the baseline effect, we conduct heterogeneity
analyses along three dimensions: firms’ digitalization level, industry type, and size. These
dimensions capture three theoretically relevant sources of variation in firms’ responses
to a digitalization mandate. Digitalization level reflects a firm’s preexisting technological
readiness and its ability to translate policy pressure into changes in supplier screening
and coordination. Industry type captures differences in operating context and reliance
on information-intensive interfirm coordination. Firm size reflects variation in resource
constraints, organizational flexibility, and adjustment costs.

Table 7 reports substantial heterogeneity. The coefficient on SCIAPP is positive and
significant among firms with high digitalization ( = 0.0400, p < 0.05) but insignificant
among low-digitalization firms (3 = 0.0132), suggesting that the mandate alters supplier
selection mainly when firms already possess the digital foundation needed to identify,
evaluate, and integrate Al-capable upstream partners. The effect is also concentrated in non-
manufacturing firms (3 = 0.0402, p < 0.05), whereas the estimate for manufacturing firms is
positive but insignificant (3 = 0.0234); non-manufacturing firms, which tend to rely more
on information processing and digitally mediated coordination, may be better positioned
to adjust supplier composition. Finally, the effect is substantially stronger among small
firms ( = 0.0716, p < 0.05) than among large firms (3 = 0.0241), consistent with smaller
firms facing stronger incentives to draw on external technological complementarities and
having less inertial, more easily adjusted procurement routines. Together, these results
indicate that the effect of SCIAPP on Al-oriented supplier selection is more pronounced
where digital readiness is higher, organizational flexibility is greater, and the operating
context is more conducive to digitally enabled coordination.

Table 7. The results of heterogeneity analysis.

® (2 (3) @ (5) (6)
High Digital = Low Digital Mfg. Non-Mfg. Large Small
SCIAPP 0.0400 ** 0.0132 0.0234 0.0402 ** 0.0241 0.0716 **
[2.34] [0.90] [0.93] [2.50] [1.38] [2.37]
Intangible asset 5 y5¢ 0.0727 —0.0431 0.1106 0.1205 —0.0091
intensity
[0.28] [0.92] [—1.04] [1.17] [1.45] [-0.11]
Leverage —0.0229 0.0225 —0.0088 0.0229 —0.0137 0.0138
[—1.29] [1.15] [—0.66] [0.88] [—0.81] [0.81]
Tangibility 0.0187 —0.0155 —0.0126 —0.0015 —0.0187 0.0477
[0.46] [—0.52] [—0.53] [—0.04] [—0.68] [1.31]
Inventory 0.0005 ** —0.0001 0.0002 0.0002 0.0001 0.0002
turnover
[1.99] [—0.65] [1.44] [1.22] [0.92] [1.21]
Al patent stock 0.0921 *** 0.0583 *** 0.0827 *** 0.0837 *** 0.0606 *** 0.1067 ***
[7.45] [4.47] [5.54] [7.18] [5.96] [7.34]
Constant 0.0053 —0.0104 0.0154 * —0.0285 0.0020 —0.0114
[0.37] [—0.90] [1.73] [—1.47] [0.15] [—0.95]
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 2389 1989 2779 2040 2723 2120
Adjusted R? 0.294 0.193 0.261 0.275 0.158 0.343
F-statistic 11.47 3.67 6.07 9.18 6.68 10.67

Notes: The dependent variable is the new-Al-supplier share. ¢-statistics based on standard errors clustered at the
firm level are in brackets. All models include firm and year fixed effects. * p < 0.1, ** p < 0.05, ** p < 0.01. Columns
split the sample by digitalization level (high vs. low), industry (manufacturing vs. non-manufacturing), and firm
size (large vs. small).
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5. Discussion
5.1. Main Findings

This study examines how a government-led supply-chain digitalization policy re-
shapes firms’ supplier-selection behavior. Rather than treating SCIAPP solely as a policy
intervention with effectiveness that must be evaluated, we use it as a quasi-natural ex-
perimental setting to investigate how external digitalization mandates alter the criteria
firms apply when forming new supply relationships. The findings show that SCIAPP
designation increases the share of newly added suppliers with stronger Al capabilities. This
result indicates that supply-chain digitalization policy influences not only firms’ internal
upgrading but also the formation of their external relationships. In doing so, the study
identifies supplier selection as an important relational channel through which digitalization
policy may promote technological upgrading across supply chains.

This finding is theoretically meaningful because supplier selection is typically gov-
erned by relatively stable routines, qualification systems, and relational constraints. Firms
could have responded to SCIAPP by upgrading their internal digital systems, improving es-
tablished supplier relationships, or adopting the formal language of digitalization without
changing the composition of newly added suppliers. The observed increase in the selection
of Al-capable suppliers therefore suggests that the policy was associated with meaningful
changes in firms’ procurement criteria. More specifically, Al capability appears to have
become a more salient attribute in supplier evaluation following the SCIAPP designation.
This finding extends supply-chain digitalization research beyond intra-firm performance
outcomes to interfirm matching and relationship formation.

The moderating analysis further qualifies the baseline finding. The negative interaction
between SCIAPP designation and internal Al orientation indicates that firms with a stronger
preexisting emphasis on Al exhibit smaller marginal adjustments following designation. We
cautiously interpret this pattern as being consistent with a marginal-adjustment explanation.
Firms that had already embedded Al-related considerations in their procurement routines
before designation had less scope for additional policy-induced change. By contrast,
firms with a weaker preexisting Al orientation may have experienced SCIAPP as a more
consequential institutional trigger that increased the salience of Al capability in supplier-
selection criteria. Although this result does not isolate a single causal mechanism, it is
consistent with the view that the effects of digitalization policy depend on the extent to
which firms have already internalized an Al-oriented procurement logic.

The heterogeneity analyses further show that the policy effect is contingent rather
than uniform. The effect is more pronounced among firms with stronger general digital
capabilities, non-manufacturing firms, and smaller firms. These findings suggest that
organizational readiness, coordination requirements, and structural flexibility condition
firms” ability and incentives to translate digitalization mandates into supplier-base re-
configuration. Firms with stronger general digital capabilities may be better equipped
to identify, evaluate, and integrate Al-capable suppliers. Non-manufacturing firms may
rely more heavily on digitally mediated coordination and information-intensive supplier
relationships, whereas smaller firms may have stronger incentives to access external Al
resources and may face less rigid procurement procedures.

These results shift the interpretation from a uniform average policy effect toward a
more nuanced account of the organizational conditions under which digitalization policy re-
shapes supplier selection. Importantly, the stronger effect among firms with greater general
digital capabilities and the weaker effect among firms with a stronger internal Al orienta-
tion are not contradictory. General digital capability reflects a firm’s operational readiness
to implement supplier-base reconfiguration, whereas internal Al orientation reflects the
extent to which Al-related supplier-selection logic had already been incorporated into pro-
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curement routines before designation. These two characteristics therefore operate through
distinct channels: the former enhances a firm'’s capacity to act on the policy mandate, while
the latter reduces the remaining scope for marginal policy-induced adjustment.

The findings also have implications for sustainable supply-chain transformation.
By redirecting new supplier relationships toward Al-capable partners, government-led
digitalization may strengthen the technological and relational foundations of information
processing, resource allocation, operational resilience, and collaborative innovation. These
potential benefits, however, should not be overstated. Selecting suppliers with stronger Al
capabilities does not automatically generate sustainability improvements and may create
trade-offs, including technological dependence, supplier concentration, and the exclusion
of less digitalized suppliers. The results therefore suggest that digitalization policy may
contribute to sustainable supply-chain development through supplier selection, but the
realization of such benefits depends on the organizational conditions under which firms
implement the policy mandate.

5.2. Theoretical Contributions

This study makes four theoretical contributions. First, it extends the supply-chain
digitalization literature by shifting attention from intra-firm outcomes to interfirm rela-
tionship formation. Prior research has largely examined whether digitalization policies
and technologies improve firm-level productivity, innovation, resilience, ESG performance,
and environmental outcomes. This literature has generated important insights into how
digitalization transforms internal operations and organizational performance. Our find-
ings extend this perspective by showing that digitalization policy also influences whom
firms select as supply-chain partners. Supplier selection is not merely an operational deci-
sion; it shapes firms’ access to external capabilities, their potential for interorganizational
coordination, and their future positions within supply networks. By identifying newly
formed supplier relationships as a policy-sensitive outcome, the study broadens the theo-
retical scope of supply-chain digitalization research from internal capability upgrading to
relational reconfiguration.

Second, the study contributes to research on supplier selection and strategic sourcing
by identifying Al capability as an emerging supplier-selection criterion in the context of
digital transformation. Traditional supplier-selection research has emphasized cost, quality,
delivery reliability, flexibility, relational governance, and risk. Our evidence suggests that,
under a government-led digitalization mandate, technological capability—and Al capability
in particular—also becomes a salient attribute in supplier evaluation. This finding refines
supplier-selection theory by demonstrating that selection criteria are neither fixed nor
driven solely by operational efficiency. Instead, they are shaped by technological change
and institutional conditions that redefine what constitutes a strategically valuable supplier.
In this sense, digitalization policy does more than improve existing supply-chain practices;
it can alter the evaluative standards through which firms form new interfirm relationships.

Third, the study advances a contingency perspective on policy-induced supply-chain
transformation. Although the average treatment effect shows that the SCIAPP designation
increases the share of newly added suppliers with stronger Al capabilities, the heterogeneity
analyses reveal that this effect is not uniform across firms. It is more pronounced among
firms with stronger general digital capabilities, smaller firms, and non-manufacturing
firms. These patterns suggest that organizational readiness, structural flexibility, and
reliance on digitally mediated coordination may condition firms” ability and incentives
to translate policy mandates into supplier-base reconfiguration. This contribution moves
the interpretation beyond a narrow assessment of policy effectiveness toward a broader
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account of the organizational conditions under which government-led digitalization can
reshape supply-chain relationships.

Fourth, the study refines capability-based explanations of organizational adaptation
by distinguishing between the enabling role of prior capability and its implications for
marginal policy effects. The negative interaction between SCIAPP designation and internal
Al orientation indicates that a stronger preexisting capability does not necessarily amplify
the observable effect of policy intervention. When Al-related supplier-selection logic
has already been embedded in procurement routines before designation, firms have less
scope for additional policy-induced adjustment. This finding qualifies the conventional
expectation that greater technological capability invariably strengthens organizational
responses to external opportunities. In the context of supplier selection, prior capability
may enhance a firm'’s ability to recognize and engage technologically advanced suppliers
while simultaneously reducing the incremental change attributable to policy intervention.
We interpret this pattern cautiously: the evidence is consistent with a marginal-adjustment
explanation, but the empirical design does not directly distinguish among the underlying
roles of absorptive capacity, institutional pressure, and resource dependence.

5.3. Sustainability, Managerial, and Policy Implications
5.3.1. Sustainability Implications

The findings have important implications for sustainable supply-chain transformation.
The increased selection of Al-capable suppliers may contribute to sustainability through
several channels. First, Al-capable suppliers may strengthen supply-chain resilience by im-
proving demand forecasting, disruption detection, inventory coordination, and operational
responsiveness. Second, they may enhance resource efficiency by supporting more accurate
production planning, reducing redundant inventory, optimizing logistics, and minimizing
waste arising from coordination failures or quality problems. Third, Al-capable suppliers
may facilitate collaborative innovation by enabling richer data exchange, joint problem-
solving, and digitally supported process improvement across organizational boundaries.
Fourth, Al-related capabilities may support environmental performance by improving
traceability, monitoring energy use, tracking emissions, and strengthening green procure-
ment evaluation. In this sense, the selection of Al-capable suppliers can be understood
as a relational pathway through which digitalization policy may contribute to long-term
sustainable supply-chain development.

At the same time, these sustainability implications should not be overstated. Selecting
more Al-capable suppliers does not automatically generate sustainability improvements.
It may also create trade-offs, including technological dependence, supplier concentration,
lock-in risks, and the exclusion of smaller or less digitalized suppliers from high-value
supply-chain opportunities. Al adoption may further raise concerns related to data gover-
nance, algorithmic transparency, cybersecurity, and energy consumption. The sustainability
contribution of digitalization policy therefore depends not only on whether firms select
more Al-capable suppliers, but also on how these relationships are governed, how inclusive
the upgrading process is, and whether digital capabilities are ultimately translated into
measurable environmental and social performance improvements.

5.3.2. Policy Implications

For policymakers, the results suggest that supply-chain pilot programs can promote
digital upgrading indirectly by shaping buyer behavior. When treated firms begin to
favor more Al-capable suppliers, they create demand-side incentives for upstream firms to
invest in digital capabilities. This implies that supply-chain governance can complement
conventional firm-level subsidies, tax incentives, or innovation grants as an instrument
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for technology diffusion. Rather than targeting only the internal capabilities of designated
pilot firms, policy programs may promote broader supply-chain upgrading by reshaping
the criteria through which buyers allocate relational opportunities to prospective suppliers.

However, the heterogeneity results also point to an important policy-design considera-
tion. The effect of SCIAPP is more pronounced among firms with stronger digital readiness
and more adaptable procurement routines. This pattern suggests that policy mandates
alone may be insufficient to induce comparable adjustments among firms with weak digital
foundations. To avoid widening the gap between digitally advanced and digitally lagging
firms, pilot programs could be complemented by supporting measures such as digital
infrastructure assistance, supplier-evaluation toolkits, procurement capability training, and
platforms that help buyers identify credible Al-capable suppliers. Policymakers should
also consider mechanisms that limit excessive supplier concentration and support less digi-
talized suppliers in upgrading their capabilities, thereby ensuring that digital supply-chain
transformation remains both effective and inclusive.

5.3.3. Managerial Implications

For managers, the findings indicate that Al capability is becoming an increasingly
important dimension of supplier evaluation as supply chains undergo digital transfor-
mation. Buying firms may therefore need to move beyond traditional supplier-screening
criteria, such as cost, quality, and delivery reliability, and develop more systematic routines
for assessing suppliers’ digital and Al-related capabilities. Such routines may include
evaluating suppliers’ Al-related patents, digital infrastructure, data-processing capacity,
interoperability with buyers’ systems, cybersecurity standards, and capacity to support
collaborative innovation.

For suppliers, the results suggest that investment in Al capability is not only an
internal operational decision but also a means of strengthening their competitive position in
buyer—supplier markets. Suppliers that can make their digital capabilities visible, credible,
and operationally relevant may become more attractive to buyers facing digitalization
mandates or sustainability-related pressures. This is particularly important because Al
capability must be both observable and interpretable to prospective buyers. Technological
investment alone may not translate into new relationship opportunities unless suppliers
can demonstrate how their capabilities support coordination, resilience, efficiency, and
potentially sustainability-related outcomes.

5.4. Limitations and Future Research

Several limitations qualify our conclusions and point to directions for future research.
First, SCIAPP designation was not randomly assigned, and residual selection bias may
remain despite the inclusion of firm fixed effects, pre-trend tests, and extensive robustness
analyses. Future studies could exploit administrative scoring rules, eligibility thresholds,
geographic discontinuities, or other quasi-experimental sources of variation to strengthen
causal identification. Relatedly, because treatment effects may vary across designation
cohorts and over time, future research could employ difference-in-differences estimators
that are robust to treatment-effect heterogeneity and examine variation across designa-
tion waves, industries, and regions. Second, our measures of supplier Al capability are
necessarily incomplete. Patents capture formal technological output, whereas MD&A
disclosures reflect managerial attention and strategic emphasis. Neither measure, however,
fully captures implementation quality, data infrastructure, tacit organizational routines,
or the actual operational deployment of Al. Combining archival indicators with surveys,
interviews, procurement records, platform data, or system-level evidence would enable
a more direct assessment of realized Al capability. Third, the dependent variable is con-
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structed from disclosures of major suppliers and may therefore not capture changes across
the focal firm’s entire supplier portfolio. Transaction-level procurement data, customs
records, platform-based supplier information, or purchasing-volume-weighted measures
could help determine whether the observed shift extends beyond major disclosed suppliers.
Fourth, our analysis focuses on the extensive margin of new relationship formation rather
than on purchasing intensity, relationship duration, contractual depth, joint innovation, or
post-formation performance. Future research could examine whether relationships with
Al-capable suppliers become more durable and whether they subsequently improve re-
silience, resource efficiency, collaborative innovation, or environmental performance. Fifth,
although our theoretical arguments draw on absorptive capacity theory, institutional theory,
and resource dependence theory, the empirical design does not separately identify the
mechanisms associated with these perspectives. Surveys, procurement documents, inter-
views, experiments, and field-based research designs could help distinguish whether firms
respond primarily through enhanced capability recognition, institutional pressure, external
resource dependence, or interactions among these mechanisms. Finally, the institutional
context of China may limit the generalizability of our findings because government-led pi-
lot programs play a particularly prominent role in supply-chain upgrading. Cross-country
research could examine whether similar patterns emerge in more market-oriented or less
state-coordinated institutional environments.

6. Conclusions

This study examines whether and under what organizational conditions a government-
led supply-chain digitalization policy reshapes firms’ supplier-selection behavior. Using
China’s Supply Chain Innovation and Application Pilot Program (SCIAPP) as a quasi-
natural experimental setting, we find that designated firms increase the share of newly
added suppliers with above-median Al capability by approximately 3.2 percentage points
relative to non-designated firms. This effect strengthens progressively during the post-
designation period, suggesting a gradual adjustment of procurement routines rather than
an immediate, one-time response. The effect is weaker among firms with a stronger
preexisting internal Al orientation, indicating that the policy exerts its greatest marginal
influence on firms that have not yet fully incorporated Al-related considerations into their
supplier-selection routines. Heterogeneity analyses further show that the effect is more
pronounced among firms with stronger general digital capabilities, smaller firms, and non-
manufacturing firms, highlighting the importance of organizational readiness, structural
flexibility, and reliance on digitally mediated coordination.

The study makes several theoretical contributions. First, it extends supply-chain dig-
italization research from intra-firm capability upgrading and performance outcomes to
interfirm relationship formation. Digitalization policy influences not only how firms oper-
ate internally but also whom they select as supply-chain partners. Second, it contributes
to supplier-selection theory by showing that Al capability becomes a salient supplier at-
tribute in the context of digital transformation and policy-induced digitalization mandates.
Third, it advances a contingency perspective on policy-induced supply-chain transforma-
tion by demonstrating that the effect of digitalization policy varies across organizational
contexts. Fourth, it refines capability-based explanations of organizational adaptation
by showing that stronger prior capability may reduce, rather than amplify, the marginal
effect of policy when the relevant supplier-selection logic has already been embedded in
organizational routines.

The findings also have implications for sustainable supply-chain transformation. By
redirecting newly formed supplier relationships toward Al-capable partners, digitaliza-
tion policy may strengthen the technological and relational foundations of supply-chain

https://doi.org/10.3390/su18157822


https://doi.org/10.3390/su18157822

Sustainability 2026, 18, 7822

26 of 28

resilience, resource efficiency, collaborative innovation, environmental monitoring, and
long-term adaptability. These potential benefits, however, are not automatic. Their realiza-
tion depends on how relationships with Al-capable suppliers are governed and whether
digital upgrading remains inclusive rather than concentrating valuable relational opportu-
nities among a narrow group of technologically advanced suppliers.

For policymakers, the study suggests that supply-chain pilot programs can influence
technology diffusion by reshaping buyer-side supplier-selection criteria. Such programs
may complement direct innovation subsidies by creating demand-side incentives for suppli-
ers to develop digital capabilities. At the same time, the uneven effects across firms indicate
that policy design should account for differences in organizational readiness. Firms with
weaker digital foundations may require complementary support to translate digitalization
mandates into changes in procurement practices, while less digitalized suppliers may need
assistance to avoid exclusion from technologically upgraded supply networks.

For managers, the findings indicate that Al capability is becoming an increasingly
important criterion in supplier evaluation. Buying firms should develop systematic proce-
dures for assessing suppliers’ digital capabilities, technological compatibility, and potential
contributions to resilience, efficiency, innovation, and sustainability-related objectives.
Suppliers, in turn, should not only invest in Al capabilities but also make those capabil-
ities visible, credible, and operationally relevant to prospective buyers. As Al becomes
increasingly important to supply-chain competition and transformation, understanding
how public policy shapes the distribution of Al capabilities across supply networks remains
an important agenda for future research.
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Appendix A

Table Al. Event-study coefficient estimates.

. (1)
Period new_partner_new_AlI
pre_2014_treat 0.0004
[0.76]
pre_2015_treat 0.0002
[0.50]
pre_2016_treat —0.0001
[—0.29]
pre_2017_treat —0.0001
[—0.28]
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Table Al. Cont.

. 1)
Period new_partner_new_AlI
post_2019_treat 0.0034 **
[2.09]
post_2020_treat 0.0042 **
[2.20]
post_2021_treat 0.0053 ***
[2.97]
post_2022_treat 0.0068 ***
[3.36]
post_2023_treat 0.0109 ***
[3.59]
Constants —0.0019
[—1.03]
Controls Yes
Firm FE Yes
Year FE Yes
Observations 4843
Adjusted R 0.0553
F-statistic 4.0657

Notes: t statistics in brackets, * p < 0.1, ** p < 0.05, ** p < 0.01.
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