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ABSTRACT

This study explores the role of digital transformation in enhancing the resilience
and competitive advantage of Small and Medium Enterprises (SMEs) in the post-
pandemic era. Through both qualitative and quantitative analyses, the study
examines how SMEs have adopted digital technologies, such as e-commerce,
cloud computing, and customer relationship management (CRM), to overcome
challenges posed by the pandemic and build sustainable advantages. The findings
reveal that digital transformation has a significant positive impact on business
resilience, operational efficiency, and customer satisfaction. However, challenges
such as limited skilled human resources and high initial investment costs remain
barriers to full adoption. The study offers practical implications for SME owners
and policymakers, emphasizing the need for strategic investments in digital skills
and technology, as well as supportive policies to reduce barriers to digital
transformation. Despite some limitations, the study contributes to the literature on
resilient business models and the role of digital transformation in SMEs.

ABSTRAK

Penelitian ini mengkaji peran transformasi digital dalam meningkatkan ketahanan
dan keunggulan kompetitif Usaha Kecil dan Menengah (UKM) di era pasca-
pandemi. Melalui analisis kualitatif dan kuantitatif, penelitian ini mengidentifikasi
bagaimana UKM mengadopsi teknologi digital, seperti e-commerce, cloud
computing, dan manajemen hubungan pelanggan (CRM), untuk mengatasi
tantangan yang dihadapi selama pandemi dan membangun keuntungan
berkelanjutan. Temuan penelitian menunjukkan bahwa transformasi digital
memiliki dampak positif yang signifikan terhadap ketahanan bisnis, efisiensi
operasional, dan kepuasan pelanggan. Namun, tantangan seperti keterbatasan
sumber daya manusia yang terampil dan biaya investasi awal yang tinggi tetap
menjadi hambatan dalam adopsi teknologi secara penuh. Penelitian ini
memberikan implikasi praktis bagi pemilik UKM dan pembuat kebijakan, dengan
menekankan pentingnya investasi strategis dalam keterampilan digital dan
teknologi, serta kebijakan yang mendukung untuk mengurangi hambatan
transformasi digital. Meskipun memiliki keterbatasan, penelitian ini memberikan
kontribusi pada literatur mengenai model bisnis resilien dan peran transformasi
digital pada UKM.

1. Introduction

These pressures catalyzed a pragmatic shift: the
accelerated adoption of digital technologies as a lifeline

The COVID-19 pandemic generated unparalleled
shocks across social and economic systems,
undermining the continuity of firms of all sizes.
Among the most affected were small and medium-
sized enterprises (SMEs), which form the backbone of
national economies and account for a substantial share
of employment and innovation in both developed and
developing countries [1]. Yet during the pandemic,
many SMEs struggled to maintain operations as
lockdowns, demand contractions, mobility restrictions,
supply chain disruptions, and financing constraints
converged to stress cash flows and threaten solvency.
In numerous cases, firms suspended activity or exited
the market, underscoring the fragility of legacy
operating models under prolonged uncertainty [1].

to sustain revenue and preserve customer relationships
[2]. SMEs increasingly experimented with e-commerce
storefronts, digital payments, cloud-based
collaboration, and customer analytics, often under
severe time and resource pressures. In many instances,
digital pivots redefined value propositions, distribution
logic, and customer interaction modalities, laying
foundations for more adaptable and competitive post-
pandemic trajectories [2].

While digital transformation is an established research
domain, COVID-19 magnified its role as a strategic
enabler of competitiveness, operational efficiency, and
resilience in volatile contexts [3], [4], [5]. For example,
e-commerce adoption sustained sales during physical
closure periods, and cloud collaboration enabled




Sitta Kusuma

geographically  distributed teams to  maintain
productivity. Such technology-enabled shifts reoriented
customer engagement and internal workflows, often
compressing multi-year digital roadmaps into weeks or
months.

Notwithstanding these advantages, adoption pathways
for SMEs are uneven. Compared to large enterprises,
SMEs typically operate under resource constraints—
financial, technological, and human capital—that
complicate the integration and effective management
of digital solutions. Capability shortages, especially in
analytics and cybersecurity, and cultural frictions
around experimentation and change exacerbate
execution risk. As a result, some SMEs accelerated
digitalization, while others struggled to keep pace,
widening performance gaps and raising concerns about
the sustainability of non-digitalized business models

(6], [7].

The pandemic also elevated resilience as a strategic
imperative. Resilient firms not only absorb shocks but
also adapt, rebound, and evolve—reconfiguring
processes and strategies in response to external
disturbances and shifting demand patterns [8]. In a
post-pandemic era characterized by persistent
uncertainty and overlapping crises (geopolitics, supply
chains, climate events), resilience has emerged as an
essential attribute for SME survival and growth. Firms
capable of integrating new technologies, business
practices, and customer insights are better positioned to
weather disruptions and capitalize on emergent
opportunities [8].

The integration of digitalization with resilient business
models is thus a promising pathway. Studies suggest
that combining digital innovation with robust resilience
practices enables firms to withstand crises and capture
growth options [9]. Leveraging digital tools can
increase agility, improve resource orchestration, and
accelerate customer-responsive innovation, while
reducing operating costs and expanding addressable
markets via online channels [10]. In effect,
digitalization ~ equips  SMEs  with  dynamic
capabilities—the capacity to sense, seize, and
reconfigure in the face of change—which support
lasting competitive advantage [11].

Despite the above, the relationship between digital
transformation and resilience in SMEs remains
underexplored relative to large-firm contexts. Much of
the extant literature foregrounds enterprise-scale
transformations, leaving an empirical and theoretical
gap around how SMEs can practically combine
digitalization with resilient practices to secure long-
term advantage. This gap is particularly salient post-
pandemic as SMEs navigate evolving consumer
preferences, hybrid work, cost pressures, and
intermittent supply frictions [3].

This study explores how SMEs can leverage digital
transformation to strengthen business models and
achieve sustainable competitive advantages in the post-
pandemic era. Specifically, we examine cross-sector
SME adoption of digital technologies and their
integration into operations to improve resilience to
economic shocks. We analyze how digitalization helps
SMEs manage disruptions, respond to changes in
customer behavior, and adapt business models to
emergent challenges. The study yields practical
insights for SME owners—strategies for adopting
tools, building digital skills, and overcoming capability
barriers—and  policy implications for  support
mechanisms (funding, training, and knowledge-sharing
platforms). Theoretically, it integrates concepts of
digital transformation and business resilience to refine
understanding of how these dimensions interact within
small-firm settings to produce sustainable competitive
advantages.

2. Research Method

To capture both depth and breadth, we employ a
mixed-methods approach that integrates qualitative and
guantitative phases to examine how SMEs leverage
digital transformation to strengthen business models
and achieve competitive advantage. The logic for
combining methods is well established in management
research: qualitative inquiry elucidates underlying
mechanisms and contextual nuances, whereas
quantitative analysis tests relationships and generalizes
patterns across a broader sample, thereby triangulating
perspectives and mitigating the limitations of any
single method [12].

In the qualitative phase, we conducted in-depth
interviews with 15-20 SME owners/managers who had
implemented digital transformation during or after the
pandemic, using purposive sampling across retail,
manufacturing, and services and targeting firms that
adopted e-commerce, digital payments, cloud
collaboration, ERP, CRM, and analytics [10].
Ultimately, 18 interviews were completed, reflecting
heterogeneity in firm size, sector, and digital maturity.
Interviews were carried out in-person or via
Zoom/Skype to accommodate geographic dispersion
and public health considerations, lasted 45-60 minutes,
were audio-recorded with informed consent, and
followed a semi-structured guide. The guide probed:

a. triggers and goals of digital transformation;

b. adopted technologies and integration sequence
(e.g., ERP, e-commerce, data analytics);

c. implementation challenges (resource constraints,
digital skills, cultural change);

d. resilience outcomes (flexibility, adaptability,

continuity); and
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e. perceived impacts on competitiveness (efficiency,

cost control, customer satisfaction) [13].

Analysis proceeded via thematic coding, beginning
with transcription and open coding to surface concepts,
followed by axial coding to cluster themes (e.g.,
“market reach expansion,” “process digitization,”
“skills gap,” “data-driven decisions”). Coding
reliability was strengthened through coder discussion
and iterative refinement, and the resulting themes were
mapped to a digital transformation — resilience —
performance logic consistent with the dynamic
capabilities lens.

In the quantitative phase, a structured survey was
distributed to 200 SMEs across regions and sectors
using random sampling from available directories and
networks to achieve broader representation. The
instrument was administered online via Google
Forms/SurveyMonkey with a 1-2 week response
window and reminders to support completion.
Measures comprised closed and open-ended items
organized along three dimensions. First, Digital
Technology Adoption captured the extent of use of e-
commerce, cloud computing, big data/analytics, digital
payments, ERP, CRM, and collaboration platforms,
with items reflecting both breadth (number of tools)
and depth (degree of integration into core processes)
[4]. Second, Business Resilience gauged flexibility,
adaptability, innovation, and crisis  response
effectiveness—particularly during COVID-19—such
as the ability to switch channels, reroute supply,
reprice, or pivot offerings [14]. Third, Competitive
Advantage/Performance assessed outcomes including
operational efficiency, cost reduction, customer
satisfaction, and market reach [15]. Responses used a
5-point Likert scale (1 = strongly disagree; 5 = strongly
agree), enabling ordinal data suitable for descriptive
and inferential analyses. Items drew on adoption and
digital strategy literature, including technology
acceptance and firm-level adoption models, and on

practice frameworks for omnichannel and digital
operating models [11].
Data analysis combined descriptive statistics

(frequencies, means, standard deviations) to summarize
respondent profiles and adoption levels with Pearson
correlations and multiple linear regression to assess
associations between digital adoption and resilience as
well as performance outcomes, controlling for sector
and size where appropriate. We also employed
exploratory factor analysis (EFA) to examine the
dimensionality of the resilience and digital adoption
scales and to surface latent structure aligned with
theoretical constructs [3]. While causal inference is not
claimed due to the cross-sectional design, these
procedures provide robust tests of the hypothesized
relationships.

Validity, reliability, and ethics were addressed as
follows. On the qualitative side, we used

triangulation—comparing interview insights with
secondary sources (e.g., SME reports, policy
documents) related to post-pandemic recovery—and
conducted member checks where feasible to enhance
credibility. On the quantitative side, we assessed
internal  consistency using Cronbach’s alpha,
interpreting a > 0.7 as satisfactory reliability, and used
EFA to evaluate construct coherence [15]. Ethical
safeguards included voluntary participation based on
informed consent, confidentiality assurances with
anonymized identifiers, restrictions on data use for
research purposes only, and the securing of approvals
from relevant institutional ethics processes prior to data
collection.

3. Result and Discussion
3.1. Sample Characteristics and Descriptive

The survey yielded 200 valid SME responses spanning
retail (30%), manufacturing (25%), and services (45%).
A majority (70%) reported that they had implemented
digital technologies in their business processes, while
the remaining 30% were in early adoption phases. Firm
size distribution reflected typical SME characteristics,
with 60% employing between 10 and 50 employees-
consistent with the target population profile. The
qualitative ~ component  comprised 18 SME
owners/managers who represented comparable sector
diversity and varied digital maturity; several had
embarked on digital initiatives before the pandemic,
but most accelerated adoption during COVID-19 to
preserve customer access and ensure operational
continuity.

3.2. Digitalization Pathways and Resilience Practices

Interviewees  consistently  described  cloud-based
technologies, e-commerce platforms, and CRM
systems as first-wave priorities, with cloud services
enabling remote system access, centralization of data,
and collaborative workflows; e-commerce establishing
alternative sales channels while physical storefronts
were shuttered; and CRM supporting customer
segmentation, retention, and personalized outreach.
Digital marketing—especially social media and online
advertising—served as a cost-effective means to
expand reach amid mobility restrictions. The
operational benefits reported included improved
inventory visibility, faster order cycle times, fewer
manual errors, and real-time metrics for decision-
making; firms could dynamically adjust pricing and
promotions, manage service queues, streamline after-
sales processes, and leverage consolidated data to
forecast demand patterns and optimize working capital.

Despite these advantages, SMEs faced frictions:
shortages of IT and data-analytics skills, budget
constraints tied to subscription and integration costs,
and cultural resistance to new workflows. Leaders
underscored the learning curve for analytics tools, the
difficulty of changing entrenched habits, concerns over
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cyber risk, and the need for basic digital hygiene—
constraints that mirror documented SME barriers in the
literature [16]. Entrepreneurs who reported stronger
resilience emphasized that embedding digital
technologies into  daily operations increased
flexibility—enabling rapid channel switching (offline
— online — omnichannel), accelerated onboarding of
alternative suppliers, reconfiguration of “last-mile”
logistics, and persistent customer communication
across touchpoints. Many began to regard digitalization
as a core competency for competitiveness, enhancing
customer experiences and service efficiency [8];
notably, several articulated new revenue models
(subscriptions, bundles, virtual services) made viable
by digital infrastructures.

3.3. Associations Between
Resilience, and Performance

Digital ~ Adoption,

In line with the qualitative insights, the quantitative
analysis indicated significant positive relationships
between digital technology adoption and business
resilience. SMEs that had integrated e-commerce and
cloud computing reported higher resilience—
operationalized as flexibility, adaptability, and
innovation capacity—particularly in responding to
pandemic-era supply disruptions and demand volatility,
aligning with arguments that digital transformation
enhances organizational agility and learning under
uncertainty [9]. Higher levels of digital adoption were
also associated with improved performance outcomes,
notably  operational efficiency and  customer
satisfaction: respondents citing greater process
digitalization reported better resource management
(e.g., inventory turns, labor productivity), lower
operating costs (e.g., less paperwork, fewer manual
reconciliations), and enhanced customer experiences
(e.g., faster response times, more personalized offers),
consistent with findings in digital strategy and
omnichannel research [15].

3.4. Mechanisms and Theoretical Anchors

The results support the dynamic capabilities
perspective in which digitalization equips SMEs to
sense environmental shifts through data, seize
opportunities via digital channels and rapid
experimentation, and reconfigure resources through
modular, cloud-based architectures. E-commerce and
CRM extend market sensing and customer intimacy,
while cloud platforms and analytics lower
reconfiguration costs; together, these mechanisms
contribute to resilience—the ability to pivot amid
shocks—and to competitive advantage through speed,
learning, and superior customer value. Moreover, the
evidence corroborates that digital transformation is
strategy- and organization-led rather than merely a
technology procurement exercise [10].

Effective outcomes required leadership commitment to
a digital vision, structured change management,

process redesign, and capability building (skills,
governance, and metrics). Interviewees who
emphasized leadership alignment and workforce
development—training staff and appointing digital
champions—experienced smoother adoption and more
durable gains [17]. Several SMEs also progressed from
ad-hoc multichannel activity to integrated omnichannel
experiences, synchronizing inventory, pricing, and
customer data across online and offline touchpoints;
this integration, linked to higher customer satisfaction
and revenue uplift in the retail literature, appeared in
our sample as a hallmark of maturing digital operations
and proved resilience-enhancing by allowing demand
to shift across channels without loss of visibility or
control [13]. Finally, data aggregation across CRM, e-
commerce, and operations created a visibility layer that
supported scenario planning and rapid responses to
disruptions; dashboards used in daily stand-ups tracked
leading indicators (e.g., search traffic, cart
abandonment) and tied them to operational decisions
(e.g., staff scheduling, procurement timing), providing
the “data spine” that underpins timely decision-
making—a key dimension of resilience.

Not all SMEs, however, benefited equally: sector
characteristics, internal capabilities, and policy
environments shaped adoption success. Services with
digitally friendly offerings scaled faster, whereas
manufacturing firms grappled with integrating legacy
equipment; organizations with prior IT investments and
greater absorptive capacity realized benefits sooner.
These contingencies align with evidence that firm
characteristics and governance influence sustainability
and performance trajectories, and that resource
constraints materially moderate SME outcomes [18].

3.5. What Holds SMEs Back—and What Helps

Dominant impediments included limited financial
resources (notably subscription and integration costs),
skills  deficits  (analytics, cybersecurity), and
organizational inertia (process rigidity, resistance to
change), reinforcing the need for policy and ecosystem
support [7]. Interviewees additionally flagged vendor
lock-in risks and difficulties evaluating ROI across
competing  platforms, underscoring information
asymmetries in SME technology markets. Conversely,
success cases featured top-management sponsorship
and clear digital roadmaps; incremental, modular
adoption (beginning with quick wins such as digital
payments and CRM, then layering analytics and ERP);
workforce upskilling through short courses and peer
learning; external partnerships with technology
providers, universities, and industry associations for
expertise and co-innovation; and policy support
(training vouchers, tax incentives, advisory programs)
that reduced adoption risk [17].
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3.6. Practical Implications

For SME owners and managers, the evidence indicates
that digital transformation should be treated as a
strategic necessity rather than a discretionary upgrade.
Practically, firms should anchor strategy before tools
by clarifying value propositions and resilience
objectives (e.g., channel diversification, lead-time
reduction) and then selecting technologies that serve
those aims [7], adopt modular roadmaps that sequence
capabilities from payments to CRM to e-commerce to
cloud data lakes/analytics to ERP, balancing quick
wins with  foundational investments; institute
governance and metrics by defining data quality
standards, assigning process owners, and tracking KPIs
such as conversion, cycle time, repeat purchase rates,
and NPS that connect directly to resilience and
performance; invest in people by budgeting for
upskilling in analytics literacy, digital selling, and
cybersecurity hygiene and by cultivating team-level
digital champions [19]; and design for omnichannel
consistency, ensuring synchronized inventory, pricing,
and service policies across touchpoints to elevate
customer experience and operational flexibility [13].
For  policymakers and  ecosystem  builders,
recommended interventions include  sponsoring
modular digital skills programs tailored to SME roles
with micro-credentials; providing financial instruments
such as matching grants, soft loans, or tax incentives
for technology investment, including cybersecurity;
offering advisory services and practical playbooks—
sector-specific roadmaps, vendor comparison guides,
and case repositories—to mitigate information
frictions; and facilitating collaborative platforms for
knowledge exchange among SMEs, technology
vendors, and universities to accelerate best-practice
diffusion [16].

3.7. Theoretical Contributions

The study advances theory by integrating digital
transformation and resilience within the SME context,
operationalizing resilience as process- and data-enabled
capacities (flexibility, adaptability, innovation), and
demonstrating empirically that digital adoption is
associated with higher resilience and performance.
Interpreted through the dynamic capabilities lens, the

findings clarify how SMEs can sense shifts
(analytics/CRM), seize openings (e-
commerce/omnichannel), and reconfigure assets

(cloud/ERP) despite resource constraints to build
sustainable competitive advantages [20]. The analysis
also identifies boundary conditions—sectoral features
and capability endowments—thereby motivating future
moderated and configurational research to map
heterogeneous pathways to resilience.

Several limitations warrant acknowledgment. The
cross-sectional survey design constrains  causal
inference; longitudinal research that traces adoption
sequences and resilience outcomes over time would

better support causal claims. Although the 200-firm
survey provides breadth, deeper industry-specific
investigations (e.g., distinguishing food manufacturing
from professional services) could reveal nuanced
patterns of digitalization. Self-reported measures may
also introduce bias; integrating objective indicators
(sales growth, cost-to-serve, inventory turns) and
digital trace data (web analytics) would strengthen
validation. Future work could examine moderators
such as leadership style, ownership structure, and
ecosystem maturity, test contingency models capturing
the fit between digital architectures and business model
archetypes [21]; and explore causal identification
strategies via exogenous policy shocks or natural
experiments where feasible.

4. Conclusion

This study affirms that digital transformation is crucial
in strengthening the resilience and competitive
advantage of SMEs in the post-pandemic era. By
leveraging e-commerce, cloud computing, CRM,
analytics, and digital payments, SMEs can mitigate
crisis-related disruptions and achieve lasting benefits,
enabling adaptive, resilience-oriented business models
that respond swiftly to market changes while
improving operational efficiency and customer
experiences. Both qualitative and quantitative analyses
reveal that digitally adopting SMEs exhibit greater
flexibility, broader market reach, and higher customer
satisfaction. However, challenges such as skills
shortages and investment costs remain significant
barriers, making digital transformation a strategic
necessity rather than an optional enhancement. SME
leaders are encouraged to invest in skill development
and adopt technologies that directly improve efficiency
and resilience. Policymakers can further support this
transition through training programs, fiscal incentives,
and accessible advisory support to lower adoption costs
and enhance capabilities. Ultimately, the pandemic has
underscored the centrality of digital transformation to
SME survival and success, and as the global economy
shifts to a more digitally mediated norm, SMEs must
embed digital capabilities into their core business
models to weather future disruptions and build
sustainable competitive advantages. The integration of
technology, strategy, and organization—supported by
conducive policies and collaborative ecosystems—uwill
define the pace and inclusiveness of SME recovery and
growth in the digital era.
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