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Abstract. Digital transformation has become a strategic priority for enhancing the competitiveness and 
sustainability of Micro, Small, and Medium Enterprises (MSMEs). However, the implementation of digital 
transformation policies across various regions still shows a partial and uneven level of adoption. Previous 
research has generally examined structural barriers such as infrastructure limitations, regulations, and in-
stitutional capacity or cultural barriers such as low digital literacy, motivation, and resistance to change 
separately. As a result, the resulting policy recommendations have not been able to explain how these two 
dimensions interact with one another in policy implementation. This study aims to analyze the interaction 
of structural and cultural factors in the implementation of digital transformation policies for MSMEs and to 
develop an Adaptive Policy Model to support the digital transformation of MSMEs in Lhokseumawe City. The 
study employed a qualitative approach using the case study method, involving 47 purposively selected infor-
mants, including MSME operators, local government officials, academics, financial institutions, legislators, 
community members, consumers, and the media. Data were collected through in-depth interviews, observa-
tions, and document analysis, and were subsequently analyzed using NVivo 12. The research findings indicate 
that the implementation of digital transformation policies is influenced by a mutually reinforcing interaction 
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between structural barriers including policy fragmentation, unequal access to digital infrastructure, weak 
institutional capacity, and poor interagency coordination and cultural barriers, such as low digital literacy, 
resistance to change, and weak motivation among MSME actors. These interactions have resulted in a digital 
adoption process that is partial, uneven, and unsustainable Based on these findings, this study developed an 
Adaptive Policy Model consisting of three mutually integrated stages policy set-up, policy design, and policy 
implementation, as well as monitoring and evaluation which emphasizes strengthening institutional coor-
dination, long-term planning, interventions tailored to the capacity of MSMEs, inclusive implementation, 
and data-driven evaluation as a policy learning mechanism. These findings expand the study of public policy 
implementation through the development of an adaptive policy model that can serve as a reference for local 
governments in designing a more effective and sustainable digital transformation for MSMEs.

Keywords: digital adoption, MSMEs, adaptive policy, sustainability, digital transformation.
Reikšminiai žodžiai: skaitmeninių technologijų diegimas, mikro ir MVĮ, adaptyvi politika, tvarumas, 

skaitmeninė transformacija.

Introduction
Micro, Small, and Medium Enterprises (MSMEs) are widely recognized as the backbone of economic 

development due to their significant role in generating employment, fostering innovation, and promoting 
inclusive economic growth. In Indonesia, MSMEs account for about 60% of the national Gross Domestic 
Product (GDP), contribute 15.69% to non-oil and gas exports, and employ more than 96% of the national 
workforce (Kemenkeu 2023). Given the significant contribution of MSMEs to the national economy, en-
hancing their competitiveness has become a strategic priority for Indonesia’s development. In this effort, 
digital transformation serves as a key tool for improving productivity, market access, business resilience, 
and the sustainability of MSMEs (Darmawan, Hanif, et Sriwardiningsih 2026a; Alfarizi, Widiastuti, et 
Ngatindriatun 2024).  

Digital transformation enables MSMEs to optimize business processes, improve operational efficien-
cy, expand their customer base, develop innovative products and services, and strengthen organizational 
resilience (Amaral et Peças 2021; Horváth et Szabó 2019; Guo et al. 2020; Khin et Ho 2019; Bhatti et al. 
2022; Yang, Gabrielsson, et Andersson 2023). Consequently, governments around the world have intro-
duced various policy initiatives, including the development of digital infrastructure, financial technology 
(fintech), e-commerce ecosystems, entrepreneurship programs, and regulatory reforms to accelerate the 
digital transformation of MSMEs (Koesrianti et Tanega 2024; Nanda et Kumar 2023; Kilay, Simamora, et 
Putra 2022). Nevertheless, digital transformation remains uneven, particularly in developing countries, 
where many MSMEs continue to face challenges in adopting and sustaining the use of digital technologies 
(Singh et al. 2025; Díaz-Arancibia et al. 2025; Rupeika-Apoga et Petrovska 2022).

Indonesia illustrates this challenge. Despite the government’s efforts to prioritize MSME digitalization 
through various national programs, the adoption of digital technologies among MSMEs remains rela-
tively limited (B. Hartono et al. 2021a; Angelina et al. 2025). National reports indicate that only a small 
proportion of MSMEs in Indonesia have successfully integrated digital technologies into their business 
operations, while the majority continue to rely on conventional production, marketing, and transaction 
systems (Aryo 2024; Hikam 2022). These findings suggest that digital transformation cannot be under-
stood merely as a matter of technological availability. Rather, it represents a complex public policy chal-
lenge involving institutional capacity, governance, stakeholder behavior, and the ability to adapt to social 
and cultural change (Ly, Ly, et Ma 2026a; Kloth et Nikolarakis 2025).

This complexity is particularly evident in Lhokseumawe City, Aceh Province. According to data from 
the Lhokseumawe Department of Trade, Industry, Cooperatives, and MSMEs, more than 6,800 MSMEs 
were registered in the city in 2023 (Lhokseumawe 2023). However, only a small proportion of these enter-
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prises have adopted digital technologies in business management, online marketing, and digital payment 
systems (Unimalnews 2022). Previous studies have also shown that many MSME owners have low levels 
of digital literacy, limited knowledge of digital marketing strategies, and have yet to make optimal use 
of digital payment systems such as QRIS (Chalirafi et al. 2022; Hikalmi et al. 2023). As a result, digital 
transformation has not yet delivered the expected improvements in MSME competitiveness and business 
sustainability.

The persistence of these challenges has stimulated growing academic debate on the factors that hinder 
the digital transformation of MSMEs. Previous studies have consistently identified a range of structural 
barriers, including inadequate digital infrastructure, poor internet connectivity, technological complexity, 
limited access to finance, and inconsistent policy and regulatory environments (Brink et Packmohr 2023; 
Sander Chan et al. 2021; Chen, Lyu, et Chen 2024; Pujari et Saha 2023). Other studies have highlighted 
cultural barriers, including low levels of digital literacy, resistance to organizational change, technolo-
gy-related anxiety, organizational inertia, and sociocultural norms that are less conducive to innovation 
(Chouki et al., 2018; Gumrah, 2024; Kallmuenzer et al., 2025; Restrepo-Morales et al., 2024; Ueasangkom-
sate, 2025). As summarized in Table 1, these two streams of research have made significant contributions 
to advancing the understanding of the factors influencing the digital transformation of MSMEs.

Table 1. Summary of Previous Studies on Structural and Cultural Barriers

No Exploration Focus Emphasized Barriers Researchers & Year

Structural

1 Digital infrastructure Inadequate infrastructure hinders 
technology adoption

(Brink et Packmohr 2023; Chen, Lyu, 
et Chen 2024; Wu et al. 2022)

2 Connectivity & devices
Poor internet connectivity and limited 
devices in rural areas (Syafruddin Chan, Jalaluddin, et Asni 

2023)

3 Regulations & policies Inconsistent/inadequate policies, 
weak legal framework

(Brink et Packmohr 2023; Pujari et 
Saha 2023)

4 Technological 
complexity

Systems not compatible, technology 
too complex for SMEs (Gibreel et al. 2024; Shahadat et al. 

2023)

Cultural

1 IT skills & knowledge
SMEs lack digital competence, 
difficult to manage new technology (Restrepo-Morales et al. 2024; 

Ueasangkomsate 2025)

2 Resistance to change Reluctant to abandon old practices, 
fear of new things

(Chouki et al. 2018; Kallmuenzer et al. 
2025; Pakdel, Erol, et Oztel 2025)

3 Organizational culture 
& inertia

Dependence on legacy systems, risk-
averse culture

(Kallmuenzer et al. 2025; Pakdel, Erol, 
et Oztel 2025)

4 Social norms & gender
Cultural norms & gender inequality 
affect technology adoption (Gumrah 2024)

Source: Compiled by the authors based on the reviewed literature (2026)
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Nevertheless, the existing literature remains fragmented in at least three important respects. First, 
structural and cultural barriers are generally examined as independent factors influencing digital trans-
formation. This approach provides only a limited understanding of how these two types of barriers inter-
act throughout the policy implementation process. In practice, inadequate infrastructure can reinforce 
resistance to digital innovation (Miterev, Blomkvist, et Nilsson 2026; Yordanova 2024), Meanwhile, lim-
ited digital capabilities can reduce the effectiveness of government support programs (Gao, Caldarulo, et 
Porumbescu 2026; Erita et al. 2026; Mohamad et al. 2025). Therefore, the dynamic interaction between 
structural and cultural barriers remains insufficiently understood.

Second, as shown in Table 1, previous studies have focused primarily on identifying the factors in-
fluencing technology adoption rather than explaining how governments should continuously adapt pol-
icy interventions in response to changing institutional and sociocultural conditions. Consequently, the 
existing literature remains largely diagnostic, explaining why digital transformation encounters various 
barriers while providing limited guidance on how adaptive public policies should be designed to address 
these challenges sustainably.

Third, empirical evidence on the digital transformation of MSMEs in developing countries remains 
limited. Most previous studies have been conducted in developed countries, resulting in an insufficient 
understanding of the dynamics of digital transformation in developing countries. This is further sup-
ported by several studies (Fauzi et al. 2023; A. Hartono, Roostika, et Darmawan 2023; Wang et Kurnia 
2026), which indicate that research on MSME digital transformation in developing and emerging coun-
tries remains limited, with the available empirical evidence remaining fragmented. However, developing 
countries face distinct institutional, governance, and socioeconomic challenges, underscoring the need for 
more extensive empirical evidence to inform context-specific policy development (Díaz-Arancibia et al., 
2025; Hasbullah et al., 2024; Syed et al., 2023).

These limitations suggest that digital transformation extends beyond technology adoption to encom-
pass the governance capacity to respond to changing implementation contexts. The success of digital 
transformation depends on the government’s ability to adapt policy interventions to evolving institutional, 
social, structural, and cultural dynamics. Therefore, understanding the adaptive dimension of policy imple-
mentation is essential for enhancing the effectiveness and sustainability of MSME digital transformation.

Building on the identified research gaps, this study integrates the context, orientation, power, and 
actors (COPA) Framework with the Adaptive Policy Framework. The COPA Framework is employed to 
identify how contextual factors, stakeholder orientations, institutional power relations, and actor inter-
actions shape the implementation of MSME digital transformation policies. These findings subsequently 
inform the application of the Adaptive Policy Framework to formulate policy responses that adapt to 
evolving structural and cultural barriers. Unlike previous studies, which have primarily focused on identi-
fying barriers to digital transformation, this study integrates policy implementation analysis with adaptive 
policy design within a unified analytical framework. Accordingly, this study offers a more comprehensive 
approach to designing adaptive digital transformation policies. Specifically, this study addresses the fol-
lowing research questions:
RQ1. 	� How is the MSME digital transformation policy implemented in Lhokseumawe, and   how do 

structural and cultural factors interact throughout its implementation?
RQ2. 	� How should an adaptive policy model be designed to support the sustainable digital transforma-

tion of MSMEs?
This study contributes to the advancement of Public Policy and Public Administration scholarship in 

three ways. First, it extends the understanding of digital transformation policy by explaining how struc-
tural and cultural barriers interact throughout policy implementation. Second, it makes a theoretical con-
tribution by integrating the Context, Orientation, Power, and Actors (COPA) Framework with the Adap-
tive Policy Framework into a unified analytical framework. Third, it develops an Adaptive Policy Model 
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that provides practical guidance for governments in designing more adaptive, responsive, and sustainable 
MSME digital transformation policies.

Theoretical Framework
COPA Framework (Context, Orientation, Power, Authority)
This study employs the COPA framework (Contents, Orientation, Power, Authorities) as an analytical 

lens to understand how policies are designed and implemented to promote MSME digital adoption (Dong 
et Liu 2020). The framework emphasizes that policy effectiveness is not determined solely by its substan-
tive content, but also by its strategic orientation, the strength of supporting instruments, and the capacity 
of implementing authorities. This approach enables a more comprehensive policy analysis by considering 
the interaction between policy design and the dynamics of its implementation. In this study, the contents 
dimension analyzes the substance of MSME digitalization policies. Orientation assesses their long-term 
orientation. Power examines regulatory strength and resource support, while authorities evaluate the roles 
and coordination among key actors. Through the COPA framework, this study aims to provide a compre-
hensive understanding of policy effectiveness and to propose an adaptive model that addresses structural 
and cultural barriers simultaneously.

Adaptive Policy Concept
Adaptive policy, as proposed by (Swanson et Bhadwal 

2009), views policy not as a rigid final product, but as a dy-
namic process that continuously adjusts to changes in social, 
economic, and technological contexts. In this approach, poli-
cies are designed to be flexible, responsive to uncertainty, and 
capable of evolving alongside environmental changes.

This framework consists of three main stages: policy set-up 
(defining objectives, performance indicators, and risk antic-
ipation), flexible design and implementation, and continuous 
monitoring and evaluation to enable policy adjustment or re-
design when necessary. This approach is relevant to MSME dig-
ital transformation because the barriers are both structural and 
cultural; therefore, policies must be designed in a contextual 
and adaptive manner to effectively respond to local dynamics.

Methodology
This study employed a qualitative approach using a single-case study design developed by Yin (2018). 

This design was selected because it enables a comprehensive exploration of existing MSME digital trans-
formation policies while examining the interaction between structural and cultural barriers that shape 
policy implementation, providing the foundation for developing an Adaptive Policy Model for MSME 
Digital Transformation. The study was conducted in Lhokseumawe, Aceh Province, Indonesia, which was 
purposively selected as one of Aceh’s major MSME centers and the target of various government digitali-
zation programs, despite its relatively low level of digital technology adoption.

Research informants were selected using purposive sampling (Tongco 2007). The selection of infor-
mants considered their capacity, experience, position, and involvement in the formulation, implemen-
tation, and utilization of MSME digital transformation policies. A total of 47 informants participated in 
this study, consisting of MSME owners, MSME community representatives, officials from the Depart-
ment of Industry, Trade, Cooperatives, and MSMEs, relevant local government agencies, members of the 

Figure 1. Phases in Adaptive Policy  
Management Process.

Source: (Swanson et Bhadwal 2009)
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Regional House of Representatives (DPRK), academics, banking sector representatives, consumers, and 
local media.

The research data consisted of primary and secondary data. Primary data were collected through 
semi-structured interviews and observations (Longhurst 2009), while secondary data were obtained 
through document analysis of various regulations, program reports, planning documents, evaluation re-
ports, statistical data, and other official documents related to MSME digital transformation (Tatsuoka 
2012). The interview guide was developed based on the two research questions and the dimensions of the 
Context, Orientation, Power, and Actors (COPA) Framework to explore policy implementation condi-
tions, actor orientations, power relations, and patterns of interaction among stakeholders.

Data analysis was conducted using NVivo 12 through several stages. The first stage involved importing 
all interview transcripts, observation notes, and documents into the NVivo software (Suripto 2022). The 
second stage involved open coding to identify emerging themes from the data. Subsequently, the codes 
were categorized based on the four dimensions of the COPA Framework, namely Context, Orientation, 
Power, and Actors, to address Research Question 1 (RQ1). The results were then classified into two main 
categories, namely structural and cultural barriers, and the relationships between categories were analyzed 
using the coding query and relationship analysis features in Nvivo (Suripto 2022). In the next stage, all 
findings were mapped onto the four components of the Adaptive Policy Framework to address Research 
Question 2 (RQ2) and serve as the basis for developing an Adaptive Policy Model for MSME digital trans-
formation. The detailed stages of data analysis are presented in Table 2.

Table 2. Stages Of Data Analysis

Analysis Stage Process Conducted Output/Benefit

Existing Policy 
Analysis (RQ1)

Creating nodes in NVivo based on the 
COPA framework (Context, Orientation, 
Power, Auhority).

Identification of policy implementation 
status, obstacles, and patterns of interaction 
among actors.

Classifying results into two dimensions: 
Structural and Cultural

Clear mapping of structural and cultural 
barriers.

Tracing inter-theme relationships in NVivo Map of interactions between structural and 
cultural barriers.

Adaptive Policy 
Model Design 
(RQ2)

Mapping RQ1 results into 4 components of 
the adaptive policy using NVivo nodes

Adaptive policy model for MSMEs based on 
structural-cultural analysis.

Formulating policy recommendations More responsive and contextualized policy 
recommendations.

Visualizing the model Visual representation of the adaptive policy 
model for better understanding.

Source: Compiled by the authors (2026)

This study ensured the validity of the research findings by applying source and method triangulation 
through the comparison of information obtained from interviews, observations, and document analysis 
(Meydan et Akkaş 2024). Member checking was also conducted with several key informants to ensure 
alignment between the researchers’ interpretations and the informants’ experiences. All data collection 
and analysis processes were systematically documented to maintain consistency and enhance the credibil-
ity and auditability of the research findings.
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Results 
Findings from COPA Analysis of Existing Policies
Context
The COPA analysis of the context dimension indicates that the Lhokseumawe City Government, to-

gether with various supporting institutions, has implemented a range of policies and programs to promote 
the digital transformation of MSMEs. These initiatives include digital platform development, business 
legalization facilitation, mentoring programs, and various digital skills training programs. The existing 
policies and programs are presented in Figure 2.

Figure 2. Existing Policies 
Compiled by the Authors (2026)

Figure 2 shows 12 existing MSME digital transformation policies identified from the field findings. 
First, the PaDi UMKM platform has been introduced as a digital marketplace to expand market access. 
However, its adoption remains limited because many MSME owners have not fully utilized the available 
training programs. In contrast, the implementation of the Online Single Submission (OSS) system has 
streamlined business licensing and halal certification processes, thereby reducing administrative barriers 
for MSMEs. In addition, regular mentoring programs organized by the Department of Industry, Trade, 
Cooperatives, and MSMEs (Disperindagkop), with support from Bank Indonesia, demonstrate relatively 
strong institutional collaboration in strengthening the capacity of MSME owners.

The findings also identified several digital capacity-building programs that have been implemented 
on a continuous basis, including training in digital marketing, product digitalization, branding and de-
sign, e-commerce, and content creation. These programs indicate that structural support for enhancing 
MSMEs’ digital capabilities has been established and is routinely provided by local governments and sup-
porting institutions. This finding is consistent with previous studies emphasizing that capacity building 
is a fundamental prerequisite for the digital transformation of MSMEs (Li et al. 2025; Benzakour et al. 
2026). In addition to training programs, the local government provides infrastructure support through 
public internet access, which serves as a fundamental prerequisite for MSMEs’ digital activities and has 
been identified in previous studies as a key enabler of digital technology adoption (Maesaroh et al. 2025). 

Efforts to strengthen the digital ecosystem are also reflected in policies promoting MSMEs through 
collaboration with local media, such as Radio Republik Indonesia, as well as through QRIS awareness 



426Public Policy and Administration. 2026, Vol. 25, Nr. 3, p. 419-440

programs conducted by the banking sector to encourage the adoption of cashless transactions. Neverthe-
less, most initiatives remain focused on providing basic facilities and introductory training, resulting in 
uneven improvements in MSMEs’ digital capabilities. This finding reinforces previous studies suggesting 
that infrastructure provision and training alone are insufficient to achieve sustainable digital transforma-
tion without corresponding improvements in organizational capacity and adaptive policy support (Ly et 
al., 2026; Sidani & Harb, 2025)

In addition to these policies, the study identified two other important findings concerning the existing 
policy context. First, several informants indicated that no policy has been specifically designed to promote 
MSME digital transformation at the local level, as existing policies remain primarily focused on business 
legalization rather than directly strengthening digital capabilities. Second, some MSME owners reported 
being unaware of the digitalization support programs provided by the government, leading them to adopt 
digital technologies and marketing strategies independently without structured support. These findings 
suggest that, despite the availability of various digitalization initiatives, significant gaps remain in policy 
orientation and the dissemination of information to MSME owners.

Orientation
The findings indicate that stakeholders hold diverse perceptions of the orientation of existing digi-

tal transformation policies for MSME development in Lhokseumawe, as illustrated in Figure 3. Several 
informants perceived that mentoring programs implemented by the local government, Rumah BUMN, 
and financial institutions have generated tangible benefits, particularly in strengthening branding and 
expanding access to digitalization. This finding is consistent with previous studies demonstrating that 
mentoring programs and institutional support play a crucial role in enhancing MSMEs’ digital readiness 
and competitiveness (Woo 2017; Indoria, Chishti, et Junaid 
2025; Sharma, Mahajan, et Sharma 2025). These programs 
were perceived to have helped MSME owners develop their 
businesses and improve their understanding of digital tech-
nologies. Nevertheless, the need for more sustained mentor-
ing and support remained evident.

On the other hand, several stakeholders perceived that 
the effectiveness of existing policies remains suboptimal, as 
the long-term benefits of digitalization training have yet to 
become evident. This view is consistent with concerns ex-
pressed by MSME community representatives, who argued 
that such training should lead to tangible improvements, 
such as enhanced skills in basic design and digital marketing 
through social media. However, these expected outcomes 
have not been widely observed in practice.

Power
The power dimension of the COPA Framework reflects the extent to which a policy possesses the ca-

pacity to drive change through the availability of resources, institutional authority, policy instruments, and 
the implementation capacity of the actors involved (Swanson et Bhadwal 2009) . In the context of MSME 
digital transformation in Lhokseumawe, the findings indicate that the policy’s implementation capacity 
presents a mixed picture, demonstrating tangible achievements in several areas while simultaneously fac-
ing structural and operational constraints that limit its overall effectiveness.

On the positive side, the policy demonstrates a tangible capacity to drive change when it is aligned 
with the practical needs of MSMEs. Financial institutions, including Bank Syariah Indonesia, have pro-
moted the Quick Response Code Indonesian Standard (QRIS) payment system, which has improved dig-

Figure 3. Stakeholders’ Perceptions of 
Policy Impacts

Compiled by the Authors (2026)
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ital financial literacy and encouraged the adoption of cashless transactions. Policy effectiveness is also 
reflected in strengthening branding capacity, where structured mentoring has enabled home-based busi-
nesses to develop a more professional identity while improving their packaging, labeling, and marketing 
capabilities, as well as increasing MSME owners’ confidence in expanding market access. This finding is 
consistent with previous studies showing that sustained mentoring contributes to strengthening business 
capacity and enhancing MSME competitiveness (Van Coller-Peter et Cronjé 2020; Cenenda et Saurombe 
2025). These findings suggest that the power dimension becomes more effective when policy instruments 
are directed toward strengthening practical, measurable, and sustainable technical competencies.

Conversely, the findings indicate that the power dimension of MSME digital transformation policy 
implementation in Lhokseumawe continues to face significant limitations in terms of policy capacity and 
implementation effectiveness. Several training programs were perceived as ceremonial and unsustainable, 
limiting the extent to which the knowledge acquired could be effectively internalized. Access to these pro-
grams was also uneven, with participation concentrated among certain MSME groups while remaining 
limited in more remote areas. Administrative barriers, including complex registration procedures, strin-
gent eligibility requirements, and limited participation incentives, further reduced MSME engagement. 
In addition, low levels of digital literacy, particularly among older MSME owners, together with limited 
internal motivation, weakened their ability to adapt to an increasingly competitive digital ecosystem, con-
sistent with previous studies emphasizing the importance of digital capabilities and organizational read-
iness for successful MSME digital transformation. (Darmawan, Hanif, et Sriwardiningsih 2026b; Amir, 
Hamzah, et Maelah 2024; Setiawan et al. 2025)

Policy effectiveness is also constrained by structural and governance-related factors. Inaccurate and 
incomplete MSME databases often result in poorly targeted programs, while limited transparency and 
information dissemination create perceptions of exclusivity. Digital transformation policies remain frag-
mented and insufficiently integrated across stakeholders, further compounded by weak coordination, lim-
ited implementation capacity, and shortages of both the quantity and professionalism of human resources. 
Political dynamics and policy inconsistency resulting from changes in leadership also undermine program 
continuity, causing several initiatives to stall at an early stage without systematic follow-up. In addition, 
budget constraints limit the scope of policy interventions, preventing many mentoring programs from 
being implemented on a sustained basis.

From the perspective of the digital ecosystem, MSMEs also face external pressures in the form of 
relatively high platform costs and intense competition among online marketplaces, which reduce profit 
margins and require continuous innovation in promotional strategies. The ongoing digitalization process 
was perceived as insufficiently comprehensive, as it primarily focused on transferring conventional proce-
dures to digital platforms without fundamentally redesigning existing business processes. Unsustainable 
programs, weak evaluation mechanisms, and the absence of measurable performance indicators indicate 
that the policy’s implementation capacity has not yet been able to translate the digitalization agenda into 
substantive changes at the MSME level. This finding is consistent with previous studies emphasizing that 
the effectiveness of digital transformation depends on continuous evaluation mechanisms and the ability 
of policies to adapt to changing implementation conditions (Taherdoost 2026). Overall, the “less effective” 
category reflects a gap between policy capacity and the operational realities faced by MSMEs in navigating 
digital transformation.

Authority
The actors dimension indicates that the implementation of MSME digital transformation in Lhok-

seumawe involves a diverse configuration of stakeholders with relatively well-defined roles. The local 
government, through the Department of Tourism, the Department of Communication and Information 
(Diskominfo), and the Department of Industry, Trade, Cooperatives, and MSMEs (Disperindagkop), 
is responsible for formulating policies, facilitating programs, and providing supporting infrastructure. 
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State-owned enterprises and the banking sector contribute financial support, technological access, and 
promotional assistance, while supporting institutions, such as Rumah BUMN and MSME communities, 
provide training and technical guidance. Non-governmental organizations, including Islamic Relief, also 
contribute through collaborative programs focused on productive economic empowerment. At the local 
level, institutions such as the Lhokseumawe MSME Center and the Family Empowerment and Welfare 
Movement (TPPKK) facilitate networking, promotional activities, and community support to enhance 
the visibility of MSME products.

Nevertheless, the findings indicate that the authority held by the actors has not yet been fully trans-
lated into effective policy implementation. Several promotional initiatives and cross-sector collaborations 
remain limited to conceptual discussions or small-scale projects with uncertain sustainability. Some gov-
ernment agencies were perceived as insufficiently active in consistently supporting digital transformation 
programs, while the role of the Family Empowerment and Welfare Movement (TPPKK) as a channel for 
community-based promotion has not been fully utilized. Although efforts have been made to integrate 
funding between the city government and non-governmental organizations (NGOs) for productive eco-
nomic development projects, their scale and impact remain limited. These findings suggest that the actors 
dimension is shaped not only by the formal distribution of roles but also by the effectiveness of coordina-
tion, consistency of implementation, and institutional commitment among stakeholders, as emphasized 
in previous studies on collaborative governance and policy implementation (Nabatchi et Emerson 2021).

Classification of Barriers
Structural Barriers
Based on the identification of existing policies, this study classifies the problems associated with 

MSME digital transformation into two main dimensions: structural/ and cultural. The structural dimen-
sion encompasses various external and systemic factors that hinder the digitalization process of MSMEs, 
as presented in Table 3. These factors are generally beyond the direct control of MSME owners.

Table 3. Types of Structural Barriers

No Structural Barrier Analytical Findings

1 Limited knowledge access Knowledge transfer is not sustainable.

2 Unequal access MSMEs in remote areas have difficulty accessing digitalization 
programs.

3 Digital platform costs Advertising and subscription fees on platforms are burdensome.

4 Invalid MSME data Weak data collection.

5 Political dynamics Programs change following leadership transitions.

6 Non-integrated policies Lack of coordination between agencies.

7 Limited budget Funds are insufficient for extensive mentoring.

8 Low implementer performance Mentors lack competence.

9 Low policy consistency Programs are sporadic and unsustainable.

10 Limited implementer human resources Number of mentors does not match demand.

11 Low digital literacy MSMEs struggle to use online applications.
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No Structural Barrier Analytical Findings

12 Limited access in remote areas Digital infrastructure is uneven.

13 Limited information availability Program dissemination is weak.

14 Complicated registration Administrative procedures reduce participation.

15 Unsustainable programs Many programs stop after project completion.

16 Lack of incentives MSMEs are reluctant to undergo digital transformation.

Source: Compiled by the authors (2026)

Based on the discussion presented in Table 3, structural barriers reflect systemic weaknesses in policy 
formulation, institutional capacity, and resource availability. These conditions may further widen dispari-
ties in access to digital technologies and hinder the acceleration of MSME digital transformation (Maha-
rani, Noerlina, et Nadira 2024).

Cultural Barriers
In addition to structural barriers, MSME digital transformation also faces various challenges stem-

ming from the cultural aspects of business actors. These challenges include behaviors, habits, and mind-
sets that influence MSMEs’ readiness to adopt digital technologies. Although digital infrastructure is 
available, some MSMEs still face difficulties in adopting digital technologies due to limited digital literacy, 
age-related factors, and low motivation to transform. Table 4 presents the various forms of cultural barri-
ers faced by MSMEs in greater detail.

Table 4. Barriers in The Cultural Dimension

No Cultural Barrier Analytical Findings

1 Advanced age Senior MSME actors have difficulty adapting to technology.

2 Low MSME motivation Many are comfortable with conventional methods.

3 Intense inter-platform competition Digital competition is high.

4 Incomplete transformation Digitalization is limited to formality.

5 Lack of coordination MSME communities are not yet synergized.

6 Not meeting qualifications Many MSMEs do not meet digital market standards.

7 Misaligned targeting Programs do not match the specific needs of MSMEs.

8 Lack of transparency Program implementation is unclear, leading to distrust.

Source: Compiled by the authors (2026)

Table 4 shows that cultural barriers are associated with internal factors among MSME actors, par-
ticularly in terms of behavior, mindset, and the ability to adapt to change. These barriers occur at the 
individual level and include limited digital literacy, age-related factors, and low motivation to adopt dig-
ital technologies. Overall, these factors reflect variations in MSMEs’ readiness to respond to the digital 
transformation process.
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Discussion
�Interaction between Structural and Cultural Factors in the Implementation of MSME 
Digital Transformation Policy
The findings indicate that the implementation of MSME digital transformation policy in Lhokseu-

mawe City is influenced not only by structural and cultural barriers as separate dimensions but, more im-
portantly, by the reinforcing interaction between them. Based on the analysis using the Context, Orienta-
tion, Power, and Authority (COPA) framework, structural barriers shape the capacity of the policy system 
to provide digitalization support, while cultural barriers influence MSMEs’ readiness and responses to the 
various interventions provided by the government. Thus, the success of policy implementation depends 
not only on the availability of digitalization programs but also on the government’s capacity to manage the 
relationship between institutional capacity and changes in MSMEs’ behavior.

The findings indicate that various structural barriers, including limited access to information, dispar-
ities in digital infrastructure, inaccurate MSME data, budget constraints, inconsistent policies, and weak 
inter-institutional coordination, have limited the ability of digitalization programs to reach MSMEs even-
ly. This finding is consistent with (Naayif et al. 2026; Tindaon et Banurea 2026; Sathyanarayana et al. 2026; 
Maharani, Noerlina, et Nadira 2024), which shows that disparities in technology adoption among MSMEs 
remain associated with limitations in skills, resources, and policy support. On the other hand, low levels 
of digital literacy,limited motivation to pursue transformation, resistance to change, and low confidence 
in the benefits of technology have resulted in the various facilities provided by the government not being 
fully utilized. This finding is consistent with research on MSMEs in Indonesia, which identifies limited 
resources, digital skills, and environmental factors as barriers to digital transformation readiness (Abdi et 
al. 2022; B. Hartono et al. 2021b; Kurniawati, Kohar, et Pirzada 2022). Based on the foregoing discussion, 
the findings indicate that structural and cultural barriers do not operate as two separate issues but interact 
with each other, forming a mechanism that shapes the dynamics of MSME digital transformation policy 
implementation.

These interactions are reflected in several patterns identified in this study, as presented in Table 5. 

Table 5. Interaction of Structural and Cultural Barriers in MSME Digital Adoption

Structural Barrier Cluster Cultural Barrier Cluster Interaction Pattern Impact 

Limited knowledge access, weak 
outreach, invalid MSME data

Low digital literacy, senior age 
factor, failure to meet digital 
standards

Capacity-
information 
mismatch

MSMEs struggle 
with digital 
adoption

Unequal access, limited digital 
infrastructure in remote areas

Weak community 
coordination, low motivation

Geographic-social 
exclusion

Rural MSMEs 
remain marginalized

High platform costs, budget 
constraints, lack of incentives

Low motivation, intense inter-
platform competition Cost-motivation trap Delayed or limited 

adoption

Political dynamics, non-
integrated policies, low policy 
consistency, non-sustainable 
programs

Non-comprehensive change, 
lack of transparency, 
misaligned targeting

Policy-trust gap
Unsustainable 
digital 
transformation

Low implementer performance, 
limited workforce, complex 
registration procedures

Low motivation, procedural 
resistance

Capacity-
engagement gap

Limited program 
impact

Source: Compiled by the authors (2026)
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First, limited access to information and mentoring constrains MSMEs’ ability to acquire knowledge 
about digital technologies, thereby contributing to the persistence of low levels of digital literacy. Second, 
high costs associated with using digital platforms, such as marketplace administration fees, combined with 
low levels of business owners’ motivation, encourage some MSMEs to delay or even refrain from adopting 
digital technologies. Third, poorly integrated policies and inaccurate MSME databases limit the extent to 
which various programs can be effectively targeted. These conditions contribute to a perception among 
some MSME actors that digitalization programs are more oriented toward administrative requirements 
than toward providing tangible benefits for business development. This perception may subsequently re-
duce MSME participation in government programs and affect the effectiveness of policy implementation.

These findings indicate that the implementation of digital transformation policy occurs within a rein-
forcing loop. Weaknesses in structural aspects intensify cultural barriers, while cultural barriers further 
reduce the effectiveness of government policies. In other words, implementation challenges are not solely 
attributable to inadequate infrastructure or low levels of digital literacy but result from the interaction 
between institutional weaknesses and actor behavior that develops simultaneously throughout the policy 
implementation process.

These findings extend the studies by Brink & Packmohr (2023) and Chen et al (2024), which empha-
size the importance of infrastructure, regulatory support, and institutional capacity in advancing MSME 
digital transformation. Consistent with these studies, this research confirms that structural support 
constitutes an important foundation for the digital transformation process. However, this study further 
demonstrates that the effectiveness of such support is closely related to the cultural readiness of MSME 
actors. The provision of infrastructure, training, and incentive policies does not necessarily result in sus-
tained digital adoption when MSME actors continue to face limited digital literacy, low motivation, or 
limited trust in government interventions.

These findings also complement the studies by Restrepo-Morales et al., (2024) and Ueasangkomsate 
(2025) which identify digital literacy and resistance to change as important barriers to technology adop-
tion. Rather than viewing these cultural factors as independent barriers, this study demonstrates that 
cultural barriers are also associated with the conditions of policy implementation. Low motivation, limit-
ed participation, and low acceptance of digitalization may develop in the context of inconsistent or inad-
equate policy support. Therefore, the findings indicate that structural and cultural factors should not be 
understood as separate determinants but as two interconnected dimensions of the policy implementation 
system, in which each can reinforce the influence of the other.

The main contribution of this study to the public policy literature lies in demonstrating that the di-
chotomy between structural and cultural barriers is insufficient to explain the complexity of MSME digital 
transformation policy implementation. Previous studies have generally examined these two dimensions 
separately, whereas this study shows that they interact with and reinforce each other, forming a reinforc-
ing mechanism throughout the policy implementation process. This interaction contributes to partial, 
uneven, and unsustainable policy implementation. These findings extend the understanding of digital 
transformation policy implementation by positioning the relationship between institutional capacity and 
actor behavior as an integral part of policy effectiveness.

Based on these findings, Research Question 1 can be answered by stating that the implementation of 
MSME digital transformation policy in Lhokseumawe City is shaped by the reciprocal interaction be-
tween structural and cultural barriers. Structural barriers constrain the government’s capacity to provide 
an enabling environment for digitalization, while cultural barriers influence MSMEs’ acceptance and uti-
lization of various policy interventions. These two dimensions do not operate independently but reinforce 
each other, ultimately resulting in partial, uneven, and unsustainable policy implementation. Therefore, 
the findings indicate that effective policy implementation is closely associated with the capacity of policies 
to respond simultaneously to structural and cultural dynamics.
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Adaptive Policy Model for MSMEs Digital Transformation
This study proposes the Adaptive Policy Model for MSME Digital Transformation as a cyclical policy 

framework that is responsive to evolving conditions in the field. This approach is consistent with the adap-
tive policy perspective, which views policy as an ongoing process that requires continuous adjustment in 
response to changing contexts, learning, and uncertainty during implementation (Nugroho 2026a; Coco, 
Colapinto, et Finotto 2024). In the context of digital transformation, an adaptive approach is particularly 
relevant because technological changes and institutional conditions evolve dynamically, requiring govern-
ments to continuously adjust policies in response to changing circumstances (Nagarajan et al. 2026). The 
proposed model consists of four interconnected stages policy set-up, policy design, policy implementa-
tion, and monitoring and evaluation which together form a dynamic policy cycle. A visualization of the 
Adaptive Policy Model is presented in Figure 4.

Figure 4. Visualization of the Adaptive Policy Model
Source: Compiled by the authors (2026)

Policy Set Up
The policy set-up stage focuses on establishing a strong, long-term institutional framework that is 

resilient to short-term political dynamics. An effective set-up should ensure effective coordination across 
levels of government and among relevant actors. This approach is consistent with (Salamanca-Cano et 
Durán-Díaz 2023), who argue that collaboration and the involvement of diverse stakeholders, including 
public organizations, the private sector, and civil society, are essential for effective policy implementation. 
Several key measures are required at this stage: developing a long-term strategic plan that ensures policy 
continuity across leadership transitions; establishing inter-agency coordination teams to strengthen syn-
ergies and avoid program duplication; providing joint funding mechanisms and incentives to encourage 
active participation; involving additional facilitators from local communities and higher education insti-
tutions; simplifying regulatory requirements to facilitate broader MSME participation; and establishing 
partnerships with various stakeholders to expand support networks for MSMEs.
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Policy Design and Policy Implementation
The policy design stage focuses on formulating policy interventions that correspond to the actual 

needs of MSME actors. An appropriate policy design can enhance the effectiveness and relevance of pro-
grams for diverse groups of MSMEs.(Bouckaert, Peters, et Verhoest 2022; Azis 2024). Several measures 
should be undertaken at this stage, including developing tiered training curricula based on the capacity 
levels of MSME actors, providing incentives in the form of subsidies and digital vouchers to reduce cost 
barriers, and offering non-monetary rewards, such as certificates, promotional opportunities, and priority 
access to markets, to provide non-financial motivation.

The Policy Implementation stage addresses several factors that have contributed to shortcomings in 
previous policy implementation, including limited access to information, inappropriate training methods, 
and limited digital literacy among older MSME actors. Adaptive implementation should therefore em-
phasize the principles of accessibility, simplicity, and inclusiveness (Nugroho 2026b). At this stage, several 
measures should be undertaken, including providing mobile services to reach MSMEs in remote areas, 
utilizing local media and simple communication platforms such as WhatsApp to expand access to infor-
mation, and training facilitators using simple methods to enable them to provide more effective support 
to elderly and novice MSME actors.

Monitoring and Evaluation
The monitoring and evaluation (M&E) stage serves as a feedback mechanism to ensure that policies 

remain relevant to changing conditions on the ground. This approach is consistent with (Prutsch et al. 
2014) and (Jacobson et al. 2014), who emphasize that effective adaptive management depends on system-
atic monitoring and evaluation. Several measures should be undertaken at this stage, including: develop-
ing an integrated MSME database to support data-driven monitoring, conducting quarterly evaluations 
to assess program effectiveness, and establishing decision-making mechanisms that enable timely adjust-
ments or the discontinuation of programs that are not performing effectively.

Conclusion
This study aims to analyze how structural and cultural factors interact in the implementation of 

MSME digital transformation policy in Lhokseumawe City and to formulate an adaptive policy model 
capable of addressing these challenges. The findings indicate that the implementation of MSME digital 
transformation policy is influenced not only by structural and cultural barriers independently but also 
by the dynamic interaction between the two. Structural barriers, including policy fragmentation, unequal 
access to digital infrastructure, limited institutional capacity, and weak inter-agency coordination, reduce 
the effectiveness of policy implementation. Meanwhile, cultural barriers, including low digital literacy, 
resistance to change, and limited motivation among MSME actors, further constrain the effectiveness of 
digitalization programs. The interaction between these two dimensions results in MSME digital transfor-
mation that remains partial, uneven, and unable to generate sustained digital adoption.

Based on these findings, this study develops an Adaptive Policy Model consisting of three main com-
ponents: policy set-up, policy design and implementation, and monitoring and evaluation. Unlike previ-
ous studies that generally examine structural and cultural barriers separately, the model developed in this 
study integrates both dimensions into a single adaptive policy framework. The model enables policies to 
be continuously adjusted in response to changes in the implementation context, institutional capacity, and 
the behavioral dynamics of MSME actors.

Theoretically, this study contributes to the public policy literature by demonstrating that the success 
of MSME digital transformation depends not only on the availability of technology or digital infrastruc-
ture but also on the government’s capacity to design policies that are adaptive, integrated, and responsive 
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to the interaction between structural and cultural factors. These findings extend the understanding of 
digital transformation policy implementation from a technology adoption-oriented approach toward an 
approach that emphasizes policy adaptation in addressing the complexity of implementation at the local 
level. Practically, the proposed adaptive policy model can serve as a reference for local governments in 
designing more inclusive, coordinated, and sustainable MSME digital transformation programs. Although 
this study focuses on the context of Lhokseumawe City, the proposed model has the potential to be adapt-
ed to other regions facing similar challenges. Future research should examine the application of this model 
across different institutional and regional contexts to further strengthen its validity and generalizability.

Research Limitations
This study has several limitations that should be considered in future research. First, the empirical 

scope is limited to the Lhokseumawe area, so the findings cannot yet be generalized to regions with dif-
ferent socio-economic characteristics and levels of digital infrastructure. Second, the proposed adaptive 
policy model remains conceptual and has not been empirically tested to measure the effectiveness of its 
implementation in practice.

Future Research Agenda
Future studies should expand the geographical scope of the research to examine whether the findings 

remain consistent across different socio-economic contexts and levels of digital infrastructure, thereby 
strengthening the model’s external validity. In addition, the proposed adaptive policy model, which is still 
conceptual, needs to be tested empirically through quantitative or mixed-method approaches to assess its 
effectiveness and sustainability in real implementation contexts.

Data Availability Statement
The data used to support the findings of this research are available from the corresponding authors 

upon request.

References
1.	 Abdi, R., Suharti, L., Usmanij, P., & Ratten, V. (2022). The MSMEs Digital Readiness in Indonesia: A Test of Mod-

erating Effect of Intrinsic Motivation and ICT Knowledge. In Strategic Entrepreneurial Ecosystems and Business 
Model Innovation. https://doi.org/10.1108/978-1-80382-137-520221010

2.	 Alfarizi, M., Widiastuti, T., & Ngatindriatun. (2024). Exploration of Technological Challenges and Public Eco-
nomic Trends Phenomenon in the Sustainable Performance of Indonesian Digital MSMEs on Industrial Era 4.0. 
Journal of Industrial Integration and Management, 9(1), 65-96. https://doi.org/10.1142/S2424862223500045

3.	 Amaral, A., & Peças, P. (2021). SMEs and Industry 4.0: Two case studies of digitalization for a smoother integra-
tion. Computers in Industry, 125, 103333. https://doi.org/10.1016/j.compind.2020.103333

4.	 Amir, A. M., Hamzah, N., & Maelah, R. (2024). Materializing Digitalization as Sustainability-Oriented Innovation 
Among Micro, Small, and Medium-Sized Enterprises. In Corporate Governance and Sustainability Navigating 
Malaysia S Business Landscape. https://doi.org/10.1007/978-981-97-7808-9_8

5.	 Angelina, E., Gunadi, V., Sarjono, H., & Putri, M. A. (2025). Leveraging AI and Organizational Factors to Over-
come Technology Adoption Challenges in Indonesian SMEs. 2025 4th International Conference on Digital Trans-
formation and Applications Icdxa 2025, 96-101. https://doi.org/10.1109/ICDXA69105.2025.11329597

6.	 Aryo, R. (2024). Kurangnya Pengetahuan Digital pada UMKM menjadi Tantangan dalam Era Digital. In https://
www.kompasiana.com/rifkyaryo3883/66dda373c925c45a834adf73/kurangnya-pengetahuan-digital-pada-um-
km-menjadi-tantangan-dalam-era-digital

7.	 Azis, I. J. (2024). Listen and Design: On Micro, Small and Medium Enterprises. In Listen and Design on Micro 
Small and Medium Enterprises. https://doi.org/10.1007/978-981-97-3248-7



435 Maryam, Aiyub, Maisyura, Marzuki, Nila Safrida. Adaptive Policy Model for Sustainable Digital ...

8.	 Benzakour, I., Daoud, M., Jabri, N., & Bensouda, M. (2026). Digital Transformation Driving SME Performance 
Through Innovation: A Literature Review of Key Influences and Interactions. In Lecture Notes in Networks and 
Systems: 1640 LNNS. https://doi.org/10.1007/978-3-032-07785-1_21

9.	 Bhatti, S. H., Ahmed, A., Ferraris, A., Hirwani Wan Hussain, W. M., & Wamba, S. F. (2022). Big data analytics 
capabilities and MSME innovation and performance: A double mediation model of digital platform and network 
capabilities. Annals of Operations Research. https://doi.org/10.1007/s10479-022-05002-w

10.	 Bouckaert, G., Peters, B. G., & Verhoest, K. (2022). Policy design for policy coordination. In Research Handbook 
of Policy Design. https://doi.org/10.4337/9781839106606.00032

11.	 Brink, H., & Packmohr, S. (2023). Barriers to Digital Transformation in SMEs: A Quantitative Study (pp. 3-17). 
https://doi.org/10.1007/978-3-031-42788-6_1

12.	 Cenenda, N. N., & Saurombe, M. D. (2025). Business incubator coaching for small, medium and micro enterprises 
in South Africa. Southern African Journal of Entrepreneurship and Small Business Management, 17(1). https://
doi.org/10.4102/sajesbm.v17i1.1065

13.	 Chalirafi, C., Sutriani, S., Muchsin, M., Nazaruddin, N., & Munandar, M. (2022). Pengenalan Digital Marketing 
Bagi Pelaku Usaha Umkm Di Desa Hagu Selatan Kecamatan Banda Sakti Kota Lhokseumawe. Jurnal Pengabdian 
Kreativitas (JPeK), 1(2), 14. https://doi.org/10.29103/jpek.v1i2.9388

14.	 Chan, S., Eichhorn, F., Biermann, F., & Teunissen, A. (2021). A Momentum for Change? Systemic effects and 
catalytic impacts of transnational climate action. Earth System Governance, 9, 100119. https://doi.org/10.1016/j.
esg.2021.100119

15.	 Chan, S., Jalaluddin, & Asni, K. (2023). Digital Technology as a Resilience-Enhancing Tool for SMEs in 
Earthquake-Prone Developing Countries. E3S Web of Conferences, 447, 03002. https://doi.org/10.1051/e3s-
conf/202344703002

16.	 Chen, Q., Lyu, X., & Chen, J. (2024). Identification and Analysis of Key Factors Affecting Digital Transformation of 
Small and Medium-Sized Manufacturing Enterprises. Sage Open, 14(4). https://doi.org/10.1177/21582440241279693

17.	 CHOUKI, M., KHADROUF, O., TALEA, M., & OKAR, C. (2018). Organizational culture as a barrier of information 
technology adoption: The case of Moroccan Small and Medium Enterprises. 2018 IEEE International Conference on 
Technology Management, Operations and Decisions (ICTMOD), 80-85. https://doi.org/10.1109/ITMC.2018.8691130

18.	 Coco, N., Colapinto, C., & Finotto, V. (2024). Bridging conflicting frames in policies for digital transformation. 
Science and Public Policy, 51(2), 285-296. https://doi.org/10.1093/scipol/scad068

19.	 Darmawan, D., Hanif, M., & Sriwardiningsih, E. (2026a). From Adoption To Execution Why Many Indonesian 
MSMEs Fail After Going Digital A Systematic Literature Review Of Strategic And Organizational Barriers. 2026 
6th International Conference on Innovative Research in Applied Science Engineering and Technology Iraset 2026. 
https://doi.org/10.1109/IRASET68627.2026.11538794

20.	 Darmawan, D., Hanif, M., & Sriwardiningsih, E. (2026b). From Adoption To Execution Why Many Indonesian 
MSMEs Fail After Going Digital A Systematic Literature Review Of Strategic And Organizational Barriers. 2026 
6th International Conference on Innovative Research in Applied Science Engineering and Technology Iraset 2026. 
https://doi.org/10.1109/IRASET68627.2026.11538794

21.	 Díaz-Arancibia, J., Bustamante-Mora, A., Hochstetter-Diez, J., & Ramírez Villegas, G. M. (2025). Systematic map-
pings on technology adoption in small and medium-sized enterprises from developing countries: an umbrella 
review. Peerj Computer Science, 11. https://doi.org/10.7717/peerj-cs.3395

22.	 Dong, F., & Liu, Y. (2020). Policy evolution and effect evaluation of new-energy vehicle industry in China. Re-
sources Policy, 67, 101655. https://doi.org/10.1016/j.resourpol.2020.101655

23.	 Erita, Y., Putra, A. H., Wahyuni, Y. S., Amini, R., Eliza, D., & Yollanda, M. (2026). Determinants of Elementary 
Teachers’ Digital Competence: Examining Mediating and Moderating Effects through SEM and Network Analy-
sis. International Journal of Information and Education Technology, 16(5), 1385-1396. https://doi.org/10.18178/
ijiet.2026.16.5.2605

24.	 Fauzi, F., Siregar, H., Barus, B., & Indraprahasta, G. S. (2023). Digital Transformation for SME Development at 
Four Levels Of Unit Analysis -A Literature Review. Abac Journal, 43(4). https://doi.org/10.59865/abacj.2023.52

25.	 Gao, C., Caldarulo, M., & Porumbescu, G. A. (2026). Linking Broadband Availability to Perceived Digital Skills: The 
Moderating Role of Education. State and Local Government Review. https://doi.org/10.1177/0160323X261455619



436Public Policy and Administration. 2026, Vol. 25, Nr. 3, p. 419-440

26.	 Gibreel, D. O., R. Alsaber, D. A., Mahenthiran, Prof. S., & Tahat, D. L. (2024). Factors and Barriers to Cloud Com-
puting Adoption for Small and Medium-Sized Enterprises in Kuwait. World Journal of Science, Technology and 
Sustainable Development, 19(3-4), 233-246. https://doi.org/10.47556/J.WJSTSD.19.3-4.2024.9

27.	 GUMRAH, A. (2024). Evolution of Women Entrepreneurship in Turkey: Challenges, Opportunities, and Future 
Perspectives. European Conference on Innovation and Entrepreneurship, 19(1), 208-217. https://doi.org/10.34190/
ecie.19.1.2735

28.	 Guo, H., Yang, Z., Huang, R., & Guo, A. (2020). The digitalization and public crisis responses of small and medium 
enterprises: Implications from a COVID-19 survey. Frontiers of Business Research in China, 14(1), 19. https://doi.
org/10.1186/s11782-020-00087-1

29.	 Hartono, A., Roostika, R., & Darmawan, B. A. (2023). Digital Transformation During the Pandemic Performed by 
SMEs in ASEAN Countries: A Review of Empirical Studies. In Lecture Notes in Networks and Systems: 620 LNNS. 
https://doi.org/10.1007/978-3-031-26953-0_69

30.	 Hartono, B., Atmaja, H. E., Ratnawati, S., Verawati, D. M., & Ikhwan, K. (2021a). Indonesian Msmes And Big Data: 
Seizing Opportunities By Minimizing Bottlenecks. Journal of Management Information and Decision Sciences, 
24(3), 1-7.

31.	 Hartono, B., Atmaja, H. E., Ratnawati, S., Verawati, D. M., & Ikhwan, K. (2021b). Indonesian Msmes And Big Data: 
Seizing Opportunities By Minimizing Bottlenecks. Journal of Management Information and Decision Sciences, 
24(3), 1-7.

32.	 Hasbullah, H., Ikatrinasari, Z. F., & Purba, H. H. (2024). Digital Transformation Framework for SMEs: Study of 
Consumer Goods Wholesale in Indonesia. International Journal of Industrial Engineering and Production Re-
search, 35(4). https://doi.org/10.22068/ijiepr.35.4.2156

33.	 Hikalmi, H., Chyntia, E., Maryana, M., PG, E. G., & Tazrin, C. N. (2023). The Influence Of The Use Of Qris Applica-
tion Technology And Financial Literacy On Buying And Buying Transaction Activities In Msmes In Lhokseumawe 
City. J-ISCAN: Journal of Islamic Accounting Research, 5(2), 61-78. https://doi.org/10.52490/jiscan.v5i2.1778

34.	 Hikam, H. A. Al. (2022). Hasil Riset: Baru 20% UMKM RI yang Melek Digital. In https://finance.detik.com/beri-
ta-ekonomi-bisnis/d-6292477/hasil-riset-baru-20-umkm-ri-yang-melek-digital (p. 1).

35.	 Horváth, D., & Szabó, R. Zs. (2019). Driving forces and barriers of Industry 4.0: Do multinational and small and 
medium-sized companies have equal opportunities? Technological Forecasting and Social Change, 146, 119-132. 
https://doi.org/10.1016/j.techfore.2019.05.021

36.	 Indoria, P., Chishti, M. D., & Junaid, A. B. (2025). Navigating the digital frontier: Essential leadership competen-
cies for effective mentoring - analysis of top 5 fortune 500 listed companies. In Digital Mentorship Bridging AI 
Human Divide in the Era of Industry 5 0. https://doi.org/10.1108/978-1-83662-252-920251003

37.	 Jacobson, C., Carter, R. W., Thomsen, D. C., & Smith, T. F. (2014). Monitoring and evaluation for adaptive coastal 
management. Ocean & Coastal Management, 89, 51-57. https://doi.org/10.1016/j.ocecoaman.2013.12.008

38.	 Kallmuenzer, A., Mikhaylov, A., Chelaru, M., & Czakon, W. (2025). Adoption and performance outcome of dig-
italization in small and medium-sized enterprises. Review of Managerial Science, 19(7), 2011-2038. https://doi.
org/10.1007/s11846-024-00744-2

39.	 Kemenkeu. (2023). Peran UMKM dalam Perekonomian Indonesia. In https://djpb.kemenkeu.go.id/kppn/purwa-
karta/id/data-publikasi/berita-terbaru/2891-peran-umkm-dalam-perekonomian-indonesia.html (p. 1).

40.	 Khin, S., & Ho, T. C. F. (2019). Digital technology, digital capability and organizational performance. International 
Journal of Innovation Science, 11(2), 177-195. https://doi.org/10.1108/IJIS-08-2018-0083

41.	 Kilay, A. L., Simamora, B. H., & Putra, D. P. (2022). The Influence of E-Payment and E-Commerce Services on 
Supply Chain Performance: Implications of Open Innovation and Solutions for the Digitalization of Micro, Small, 
and Medium Enterprises (MSMEs) in Indonesia. Journal of Open Innovation Technology Market and Complexity, 
8(3). https://doi.org/10.3390/joitmc8030119

42.	 Kloth, N., & Nikolarakis, Z. (2025). Problems in Public Sector Digitalization Strategies. Ceur Workshop Proceed-
ings, 4127.

43.	 Koesrianti, K., & Tanega, J. (2024). A Review of the Indonesian Regulatory Policy on MSMEs and Cooperatives 
for Boosting Economic Potential towards the Industrial Revolution 4.0. Padjadjaran Jurnal Ilmu Hukum, 11(3), 
434-458. https://doi.org/10.22304/pjih.v11n3.a6



437 Maryam, Aiyub, Maisyura, Marzuki, Nila Safrida. Adaptive Policy Model for Sustainable Digital ...

44.	 Kurniawati, E., Kohar, U. H. A., & Pirzada, K. (2022). Change Or Destroy: The Digital Transformation of Indo-
nesian Msmes to Achieve Sustainable Economy | Zmieniać Czy Niszczyć: Cyfrowa Transformacja Indonezjskich 
Msp W Dążeniu Do Osiągnięcia Zrównoważonej Gospodarki. Polish Journal of Management Studies, 26(2), 248-
264. https://doi.org/10.17512/pjms.2022.26.2.15

45.	 Lhokseumawe, iNews. id. (2023). Masih Banyak UMKM Perempuan di Lhokseumawe Belum Mengerti Manfaat-
kan Platform Digital. In https://lhokseumawe.inews.id/read/353040/masih-banyak-umkm-perempuan-di-lhokseu-
mawe-belum-mengerti-manfaatkan-platform-digital

46.	 Li, Y., Sulaiman, N., Guo, F., & Lu, S. (2025). The impact of the digital economy on SMEs: a systematic literature 
review based on organisational and environmental moderators. International Journal of Business Process Integra-
tion and Management, 12(4), 379-391. https://doi.org/10.1504/IJBPIM.2025.151631

47.	 Longhurst, R. (2009). Interviews: In-Depth, Semi-Structured. In International Encyclopedia of Human Geogra-
phy. https://doi.org/10.1016/B978-008044910-4.00458-2

48.	 Ly, B., Ly, R., & Ma, S. (2026a). Digital transformation and flexibility in public services: Knowledge, culture and 
digital infrastructures. Journal of Innovation and Knowledge, 13. https://doi.org/10.1016/j.jik.2026.100947

49.	 Ly, B., Ly, R., & Ma, S. (2026b). Digital transformation and flexibility in public services: Knowledge, culture and 
digital infrastructures. Journal of Innovation and Knowledge, 13. https://doi.org/10.1016/j.jik.2026.100947

50.	 Maesaroh, S. S., Rahayu, A., Ahman, E., & Wibowo, L. A. (2025). Digital Evolution Challenges: Internet Technol-
ogy Adoption in Micro, Small, and Medium Enterprises. Quality Access to Success, 26(207), 317-326. https://doi.
org/10.47750/QAS/26.207.33

51.	 Maharani, S., Noerlina, & Nadira. (2024). A Study of MSMEs Business Sustainability Strategies: Transforming To-
wards Industry 4.0. Proceedings 6th International Conference on Informatics Multimedia Cyber and Information 
System Icimcis 2024, 449-453. https://doi.org/10.1109/ICIMCIS63449.2024.10957198

52.	 Meydan, C. H., & Akkaş, H. (2024). The role of triangulation in qualitative research: Converging perspectives. In Prin-
ciples of Conducting Qualitative Research in Multicultural Settings. https://doi.org/10.4018/979-8-3693-3306-8.ch006

53.	 Miterev, M., Blomkvist, P., & Nilsson, D. (2026). Breaking out of the straitjacket: Facilitating digital innovation 
in resource-constrained high-reliability organizations. Technology in Society, 88. https://doi.org/10.1016/j.tech-
soc.2026.103474

54.	 Mohamad, Z., Alim, N. S. S. M., Rashid, N. K. A., Hassim, N. H. C., Anang, Z., Abdullah, S., & Nasir, A. (2025). 
The Impact of Digital Entrepreneurial Competencies, Digital Literacy and Government Support on Digital Entre-
preneurship Using Regression Analysis. Economics Innovative and Economics Research Journal, 13(1), 289-308. 
https://doi.org/10.2478/eoik-2025-0025

55.	 Naayif, A., Swacha, J., Saeed, S., & Śpiewak, R. (2026). Digital literacy as a mediator in the link between digital 
marketing adoption and business performance: insights from micro and small enterprises (MSEs) in the Maldives. 
Asia Pacific Journal of Business Administration, 1-20. https://doi.org/10.1108/APJBA-12-2024-0688

56.	 Nabatchi, T., & Emerson, K. (2021). Implementation in collaboration governance. In Handbook of Collaborative 
Public Management. https://doi.org/10.4337/9781789901917.00038

57.	 Nagarajan, G., Jahangeer, G. S. B., Ramarao, G., Gantla, H. R., & Goyal, P. (2026). Education and E-Governance 
in the Age of Digital Transformation: A Resilience Perspective. In Building Resilient Digital Ecosystems Security 
Governance and Transformation. https://doi.org/10.4018/979-8-3373-9968-3.ch006

58.	 Nanda, P., & Kumar, V. (2023). Development of MSMEs in India: challenges vs. Govt policies. International Jour-
nal of Technology Policy and Management, 23(3), 245-267. https://doi.org/10.1504/IJTPM.2023.132621

59.	 Nugroho, L. (2026a). Strengthening Micro and Small Enterprises’ (MSEs) Dynamic Capabilities Through Digital 
Transformation in the VUCA Era. In Boosting Dynamic Capacity for Smes in Volatile Environments. https://doi.
org/10.4018/979-8-3373-6053-9.ch008

60.	 Nugroho, L. (2026b). Strengthening Micro and Small Enterprises’ (MSEs) Dynamic Capabilities Through Digital 
Transformation in the VUCA Era. In Boosting Dynamic Capacity for Smes in Volatile Environments. https://doi.
org/10.4018/979-8-3373-6053-9.ch008

61.	 Pakdel, J., Erol, I., & Oztel, A. (2025). Advancing digital transformation in the mining industry: A novel rough 
interval-valued neutrosophic DEMATEL approach to challenge interdependencies. Resources Policy, 107, 105663. 
https://doi.org/10.1016/j.resourpol.2025.105663



438Public Policy and Administration. 2026, Vol. 25, Nr. 3, p. 419-440

62.	 Prutsch, A., McCallum, S., Grothmann, T., Schauser, I., & Swart, R. (2014). Explore potential climate change 
impacts and vulnerabilities and identify priority concerns. In Climate Change Adaptation Manual (pp. 67-92). 
Routledge. https://doi.org/10.4324/9780203381267-16

63.	 Pujari, S. K., & Saha, S. K. (2023). Barriers Hindering Digital Transformation in SMEs (pp. 140-156). https://doi.
org/10.4018/979-8-3693-0111-1.ch008

64.	 Restrepo-Morales, J. A., Ararat-Herrera, J. A., López-Cadavid, D. A., & Camacho-Vargas, A. (2024). Breaking the 
digitalization barrier for SMEs: a fuzzy logic approach to overcoming challenges in business transformation. Jour-
nal of Innovation and Entrepreneurship, 13(1), 84. https://doi.org/10.1186/s13731-024-00429-w

65.	 Rupeika-Apoga, R., & Petrovska, K. (2022). Barriers to Sustainable Digital Transformation in Micro-, Small-, and 
Medium-Sized Enterprises. Sustainability Switzerland, 14(20). https://doi.org/10.3390/su142013558

66.	 Salamanca-Cano, A. K., & Durán-Díaz, P. (2023). Stakeholder Engagement around Water Governance: 30 Years 
of Decision-Making in the Bogotá River Basin. Urban Science, 7(3), 81. https://doi.org/10.3390/urbansci7030081

67.	 Sathyanarayana, N., Rahul, V., Fathima, Y., Arun, R., & Kumar, V. L. (2026). Cost and Accessibility of AI: Breaking 
Barriers for MSMEs. In Opportunities and Challenges of AI in Micro Small and Medium Sized Enterprises. https://
doi.org/10.4018/979-8-3373-2817-1.ch004

68.	 Setiawan, B., Pamungkas, B., Mekaniwati, A., & Kusuma, P. M. (2025). The strategic role of digital transformation, 
dynamic and agile capabilities for the performance of micro, small, and medium enterprises (MSMEs). Bottom 
Line, 38(2), 130-153. https://doi.org/10.1108/BL-08-2024-0120

69.	 Shahadat, M. M. H., Nekmahmud, Md., Ebrahimi, P., & Fekete-Farkas, M. (2023). Digital Technology Adoption in 
SMEs: What Technological, Environmental and Organizational Factors Influence in Emerging Countries? Global 
Business Review. https://doi.org/10.1177/09721509221137199

70.	 Sharma, S. K., Mahajan, Y., & Sharma, V. (2025). Innovation in higher education universities (entrepreneurship 
education), start-ups and MSMEs: a state-of-the-art technology-based mentorship centre for business scal-
ability. International Journal of Entrepreneurship and Small Business, 56(3), 304-327. https://doi.org/10.1504/
IJESB.2025.149172

71.	 Sidani, D., & Harb, B. (2025). Digital challenges for sustainability in Asian countries - the role of resilient capabil-
ities in Lebanese universities. Journal of Asia Business Studies, 19(3), 845-862. https://doi.org/10.1108/JABS-05-
2024-0268

72.	 Singh, R., Sharma, G., Dixit, A., & Hasan, A. (2025). Future of MSMEs With Digitally Matured Vision. In AI Vir-
tualization and the Future of Marketing. https://doi.org/10.4018/979-8-3373-8142-8.ch002

73.	 Suripto. (2022). Program aplikasi new NVIVO. Gadjah Mada University Press.
74.	 Swanson, D., & Bhadwal, S. (2009). Creating adaptive policies: A guide for policymaking in an uncertain world. 

Sage Publications Pvt. Limited. https://doi.org/10.4135/9788132108245
75.	 Syed, R., Bandara, W., & Eden, R. (2023). Public sector digital transformation barriers: A developing country ex-

perience. Information Polity, 28(1), 5-27. https://doi.org/10.3233/IP-220017
76.	 Taherdoost, H. (2026). Understanding Digital Transformation in Practice. In Strategic Innovation in the Digital 

Era Aligning Technology Culture and Leadership. https://doi.org/10.4324/9781003729464-1
77.	 Tatsuoka, C. (2012). Secondary Data Analysis. In Encyclopedia of Immigrant Health. https://doi.org/10.1007/978-

1-4419-5659-0_684
78.	 Tindaon, S. S., & Banurea, J. M. F. (2026). Exploring artificial intelligence adoption challenges: bridging the tech-

nology gap for marketing advancements. Iaes International Journal of Artificial Intelligence, 15(1), 56-65. https://
doi.org/10.11591/ijai.v15.i1.pp56-65

79.	 Tongco, Ma. D. C. (2007). Purposive sampling as a tool for informant selection. Ethnobotany Research and Appli-
cations, 5, 147-158. https://doi.org/10.17348/era.5.0.147-158

80.	 Ueasangkomsate, P. (2025). Empowering Thai SMEs through IT competency, digitalization and digital transfor-
mation for new product development. Cogent Business & Management, 12(1). https://doi.org/10.1080/23311975.
2025.2458758

81.	 Unimalnews. (2022). Dosen FEB Unimal Sebutkan UMKM di Lhokseumawe Belum Optimalkan Pasar Digital. In 
https://news.unimal.ac.id/index/single/3061/dosen-feb-unimal-sebutkan-umkm-di-lhokseumawe



439 Maryam, Aiyub, Maisyura, Marzuki, Nila Safrida. Adaptive Policy Model for Sustainable Digital ...

82.	 Van Coller-Peter, S., & Cronjé, J. P. (2020). The contribution of coaching and mentoring to the development of 
participants in entrepreneurial development programmes. International Journal of Evidence Based Coaching and 
Mentoring, 18(2), 51-67. https://doi.org/10.24384/bg74-fc70

83.	 Wang, A. Y., & Kurnia, S. (2026). Challenges and Opportunities in Digital Transformation for Small and Medi-
um-Sized Manufacturing Enterprises. International Conference on Enterprise Information Systems Iceis Proceed-
ings, 3, 1999-2010. https://doi.org/10.5220/0014437800004018

84.	 Woo, H. R. (2017). Exploratory study examining the joint impacts of mentoring and managerial coaching on or-
ganizational commitment. Sustainability Switzerland, 9(2). https://doi.org/10.3390/su9020181

85.	 Wu, J., Chen, S., Zhou, K., & Chen, X. (2022). Influence of Livelihood Capital of Rural Reservoir Resettled House-
holds on the Choice of Livelihood Strategies in China. Water (Switzerland), 14(24). https://doi.org/10.3390/
w14244055

86.	 Yang, M., Gabrielsson, P., & Andersson, S. (2023). Entrepreneurs’ Social Ties and International Digital Entrepre-
neurial Marketing in Small and Medium-Sized Enterprise Internationalization. Journal of International Market-
ing, 31(4), 1-22. https://doi.org/10.1177/1069031X231178220

87.	 Yordanova, Z. (2024). Barriers to Organizations to Adopt Digital Transformation for Driving Eco-Innovation 
and Sustainable Performance. In Communications in Computer and Information Science: 1981 CCIS. https://doi.
org/10.1007/978-3-031-53025-8_12

Maryam, Aiyub, Maisyura, Marzuki, Nila Safrida

ADAPTYVUSIS POLITIKOS MODELIS TVARIOMS MVĮ SKAITMENINĖMS 
PERTVARKOMS: LHOKSEUMAWE MIESTO (INDONEZIJA) ATVEJIS

Anotacija. Skaitmeninė transformacija tapo strateginiu prioritetu, siekiant didinti mažų ir vidutinių 
įmonių (MVĮ) konkurencingumą ir tvarumą. Tačiau skaitmeninės transformacijos politikos įgyvendinimas 
įvairiuose regionuose vis dar pasižymi daliniu ir netolygiu jos diegimu. Ankstesniuose tyrimuose dažniausiai 
atskirai nagrinėtos struktūrinės kliūtys, tokios kaip infrastruktūros trūkumas, reglamentavimo problemos 
ir institucinis pajėgumas, arba kultūrinės kliūtys, tokios kaip žemas skaitmeninis raštingumas, motyvacijos 
stoka ir pasipriešinimas pokyčiams. Todėl pateiktos politikos rekomendacijos nepakankamai paaiškina, kaip 
šios dvi dimensijos sąveikauja įgyvendinant politiką. Šio tyrimo tikslas – išanalizuoti struktūrinių ir kul-
tūrinių veiksnių sąveiką įgyvendinant MVĮ skaitmeninės transformacijos politiką ir sukurti adaptyviosios 
politikos modelį, skirtą MVĮ skaitmeninėms pertvarkoms Lhokseumavės mieste (Indonezija) remti. Tyrime 
taikytas kokybinis požiūris ir atvejo analizės metodas. Tyrime dalyvavo 47 tikslingai atrinkti informantai, 
įskaitant MVĮ atstovus, vietos valdžios pareigūnus, akademinės bendruomenės atstovus, finansų institucijų 
atstovus, įstatymų leidėjus, bendruomenės narius, vartotojus ir žiniasklaidos atstovus. Duomenys buvo ren-
kami atliekant išsamius interviu, stebėjimą ir dokumentų analizę, o vėliau analizuojami naudojant „NVivo 
12“ programinę įrangą. Tyrimo rezultatai rodo, kad skaitmeninės pertvarkos politikos įgyvendinimui įtakos 
turi tarpusavyje stiprinanti struktūrinių ir kultūrinių kliūčių sąveika. Struktūrinės kliūtys apima politikos 
fragmentaciją, netolygų prieinamumą prie skaitmeninės infrastruktūros, silpnus institucinius gebėjimus ir 
nepakankamą institucijų tarpusavio koordinavimą, o kultūrinės kliūtys – žemą skaitmeninį raštingumą, 
pasipriešinimą pokyčiams ir silpną MVĮ atstovų motyvaciją. Ši sąveika lėmė dalinį, netolygų ir netvarų skai-
tmeninių technologijų diegimo procesą. Remiantis šiais rezultatais, tyrime sukurtas adaptyvusis politikos 
modelis, apimantis tris tarpusavyje integruotas stadijas – politikos parengimą, politikos projektavimą ir poli-
tikos įgyvendinimą, taip pat stebėseną ir vertinimą. Modelyje pabrėžiama institucijų koordinavimo stiprini-
mo, ilgalaikio planavimo, MVĮ gebėjimams pritaikytų intervencijų, įtraukiojo įgyvendinimo ir duomenimis 
grindžiamo vertinimo, kaip politikos mokymosi mechanizmo, svarba. Šie rezultatai papildo viešosios politi-
kos įgyvendinimo tyrimus, sukuriant adaptyvųjį politikos modelį, kuris gali būti naudojamas kaip orientyras 
vietos valdžios institucijoms formuojant veiksmingesnę ir tvaresnę MVĮ skaitmeninės pertvarkos politiką.
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