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Abstract

This study analyzes the extent to which Technology-Organization-Environment (TOE) factors contribute to the adoption of electronic
marketing and resulting business performance among small and medium-sized enterprises (SMEs) in Mimika, Indonesia. A quantitative,
cross-sectional survey design collected data from 218 SMEs using validated tools and applying Partial Least Squares Structural Equation
Modeling (PLS-SEM) and bootstrapping methods for analytical assessment. The findings suggest that technological forces have the largest
positive effect on electronic marketing adoption (f = 0.573, p < 0.001), followed by organizational forces (f = 0.232, p < 0.001), and
environmental forces (f =0.185, p <0.005). The adoption of electronic marketing is further seen to positively affect business performance
(B =0.841, p <0.001). The structural model explains 83.6% of the variance for electronic marketing adoption and 70.7% of the variance
for business performance. Despite limitations inherent to the cross-sectional design when it comes to causal implications and geographical
limitations applied to generalizability, this research provides the first empirical validation of the TOE framework within the specific context
of Indonesian SMEs adopting electronic marketing. The findings are reflective of a technology-led adoption model different from an
organizational-led fashion common to more developed countries. The findings indicate that SMEs would be best advised to place im-
portance upon determining their technology-readiness and examining platform compatibility, complemented by developing organizational
capacity, to ensure enhanced capability to drive digital transformation, and hence make valuable contributory inputs to context-specific
literature for emerging economies where technology-focused factors have a preponderant role to play when choosing an adoption model.
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1. Introduction

The recent accelerated growth of digital technologies has significantly reshaped the competitive forces governing global markets, bringing
unprecedented potential and significant challenges to Small and Medium-sized Enterprises (SMEs) worldwide (Maghyereh & Abdoh,
2021; R. Zhao et al., 2023). Although these technologies hold out hope of improved efficiency of operations, greater market access, and
enhanced customer interaction options, findings of empirical research indicate important variations in adoption levels and ensuing impli-
cations across different economic settings (Nambisan et al., 2019). Such differences are especially prominent when comparing developed
and emerging market settings, where SMEs are faced by very different resource constraints, infrastructural issues, and institutional con-
straints, which importantly shape not just technology adoption processes but the resulting implications (Kamolsareeratana & Kouwenberg,
2023; Satyro et al., 2024; Taherdoost et al., 2024). Despite the critical need to understand such contextual differences, extant technology
adoption literature pays little specific attention to conditions within developed economies, thus bringing about significant theoretical and
pragmatic knowledge deficiencies concerning processes of digitalization within emerging markets (Christofi et al., 2024; Hadjielias et al.,
2022)

Digital marketing technologies represent an important area for increasing the competitive advantage of small and medium-sized enterprises
(SME?s), enabling resource-constrained organizations to offset traditional disadvantages through affordable customer contact, greater prod-
uct and service visibility, and data-driven choice (El-Rayes et al., 2023; Nadanyiova et al., 2021). However, adoption of digital marketing
technologies involves multifaceted interactions between technological attributes, organizational capacity, and contextual factors, going
beyond simple cost-benefit rationality (Venkatesh, 2008; Venkatesh & Morris, 2000). The Technology-Organization-Environment (TOE)
framework proposed by Tornatzky (1992)provides an integrative theoretical view of understanding these multifaceted adoption processes,
especially how technological readiness, organizational ability, and external conditions jointly influence innovation adoption choice
(Edvardsson & Durst, 2022; Kraus et al., 2022). Even though considerable empirical support has been demonstrated for the TOE model
across a wide range of technological domains and organizational contexts, application to SMEs adopting digital marketing technologies
within emerging markets has been relatively limited, thereby limiting theoretical and pragmatic implications for policy and managerial
choice within these critical economic spaces (Athaide et al., 2024; Pascucci et al., 2023).
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A thorough examination of existing literature highlights three theoretical and empirical limitations that hinder an integrative understanding
of the adoption of electronic marketing in emerging markets (Melovi¢ et al., 2020; Yang et al., 2022). First, most research applying the
Technology-Organization-Environment (TOE) framework has been tested in developed economies, which are marked by rich digital in-
frastructure, complex institutional arrangements, and high levels of digital literacy, leading to adoption situations that differ significantly
from those of emerging markets (Lopes et al., 2021; Oliveira-Dias et al., 2022). This geographical predisposition has resulted in theoretical
frameworks that fail to fully address limited resource availability, infrastructural limitations, and institutional deficits common across
different settings in emerging economies (Khanna & Haldar, 2023). Additionally, much academic literature dealing with technology adop-
tion tends to concentrate primarily on general information technology deployment or internet-based commerce platforms, not integrative
electronic marketing systems consisting of multiple technologies and requiring continuous improvements to organizational abilities (Abed,
2020; Samadbeik et al., 2023). Such a limited research viewpoint hinders understanding how small and medium-sized enterprises (SMEs)
successfully adopt and combine different electronic marketing technologies to devise intricate market approaches (Dabrowska et al., 2022;
Korucuk et al., 2022). Third, existing literature tends to analyze adoption intentions or initial implementation options without considering
subsequent performance measures or mechanisms by which technology adoption leads to measurable business benefits (Avalos-Quispe &
Hernandez-Simoén, 2019; Seshadrinathan & Chandra, 2021). This omission is alarming in emerging market settings, where available re-
sources render it imperative to understand how adoption and performance are interlinked to justify technology investments and design
effective support initiatives (Kamolsareeratana & Kouwenberg, 2023; Rebiazina et al., 2024).

Indonesia presents a theoretically interesting and practically significant setting to address these research gaps since it has the world's
fourth-largest population and a fast-growing digital economy, yet still displays the infrastructural and institutional characteristics that are
characteristic of emerging markets (Kristoffersen et al., 2020; Ren, 2025). Indonesian SMEs represent the quintessential dilemma of
emerging economies: they constitute the economic backbone, accounting for close to 60% of GDP and employing more than 116 million
workers, yet they continue to face chronic difficulties with digital adoption, even amidst strong government digitalization initiatives and
investment in infrastructure (McKinsey, 2023; Tracy Francis, 2018). Current empirical research demonstrates considerable intention-
adoption gaps, showing that while high proportions of Indonesian SMEs recognize the strategic importance of digital marketing, the
implementation rates are significantly lower, suggesting the presence of complex adoption barriers that current theoretical models may
insufficiently explain (McKinsey, 2023). Indonesia's archipelagic nature also means that there are substantial intra-national differences in
infrastructural availability, regulatory enforcement, and market conditions, thus also providing opportunities to investigate how differences
in environmental contexts influence the TOE framework relationships in a single institutional setting.

This study addresses identified theoretical and empirical gaps by conducting a comprehensive empirical investigation of digital marketing
adoption among Indonesian SMEs using an extended TOE framework that incorporates emerging economy-specific contextual factors.
The research examines three interrelated research questions that advance both theoretical understanding and practical knowledge: How do
technological readiness, organizational capabilities, and environmental pressures influence digital marketing adoption decisions among
SMEs operating in emerging economy contexts, and do these relationships differ from patterns observed in developed economies? Through
what mechanisms does digital marketing adoption translate into business performance improvements in resource-constrained environ-
ments, and what factors moderate these adoption-performance relationships? What are the implications of these findings for theoretical
development, policy design, and managerial practice in emerging economy contexts? The study contributes to technology adoption theory
by providing the first comprehensive empirical examination of the TOE framework relationships specifically for digital marketing adoption
in an emerging economy context, extending existing theoretical understanding beyond developed economy findings while identifying
contextual factors that moderate established relationships. Practically, the findings offer evidence-based insights for policymakers design-
ing SME support programs, technology vendors developing emerging market strategies, and SME managers navigating digital transfor-
mation decisions under resource constraints, ultimately contributing to more effective and contextually appropriate approaches to digital
economic development in emerging economies.

2. Literature Review and Theoretical Foundation

2.1 Digital Marketing in SME Context

Digital marketing represents the systematic use of digital technologies and platforms to execute marketing activities, encompassing cus-
tomer acquisition, engagement, and retention strategies through electronic channels (Oduro et al., 2023; Zaman et al., 2024). This approach
differs fundamentally from traditional marketing by enabling real-time interaction, precise targeting, and measurable performance out-
comes through data-driven decision making (Bobrytskyy, 2024). Digital marketing has become increasingly important for SMEs as it
provides access to marketing capabilities that were previously available only to larger organizations with substantial marketing budgets
(Nadéanyiova et al., 2021).

The scope of digital marketing includes various interconnected activities such as social media marketing, search engine optimization,
email marketing, content marketing, and online advertising (Chaikovska et al., 2022; Kafetzopoulos, 2023). These components function
as an integrated system rather than isolated tools, requiring coordination across multiple platforms and technologies to achieve marketing
objectives effectively (Molina-Castillo et al., 2020). Implementation involves both technological adoption and organizational capability
development, as successful digital marketing requires competencies in strategy formulation, content creation, data analysis, and customer
relationship management (Azeem et al., 2022; Sinulingga, 2024).

Research indicates that digital marketing adoption success varies significantly across different organizational contexts, with factors such
as technological readiness, organizational capabilities, and environmental conditions influencing implementation outcomes (Konopik et
al., 2022; Moreno et al., 2023). This variation suggests that adoption processes are more complex than simple technology implementation,
involving organizational learning and capability development over time (Soomro et al., 2020; F. Zhang & Zhu, 2019). For SMEs operating
under resource constraints, understanding these adoption factors becomes particularly important for maximizing technology investment
returns and achieving sustainable competitive advantages through digital marketing initiatives (Ballerini et al., 2023; Herhausen et al.,
2020).

2.2 Technology-Organization-Environment (TOE) Framework

The TOE framework, originally developed by (L. G. Tornatzky, 1992), provides a comprehensive lens for understanding technology adop-
tion decisions across three contextual dimensions. This framework has been extensively validated across various technologies and contexts,
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demonstrating robust explanatory power for organizational innovation adoption (Almasria et al., 2024; Arsawan et al., 2022; Kimberly &
Evanisko, 1981).

2.2.1 Technological Context

The technological dimension encompasses the availability, characteristics, and perceived benefits of digital marketing technologies, rep-
resenting a fundamental component of adoption decisions that directly influences organizational willingness and capacity to implement
new systems (Venkatesh, 2000) . This dimension focuses on the intrinsic attributes of technologies themselves rather than organizational
or environmental conditions, examining how technological characteristics shape adoption perceptions and decisions (Rasaputhra et al.,
2024). Understanding technological factors becomes particularly critical for digital marketing adoption, as these technologies often involve
multiple integrated platforms and require ongoing learning and adaptation processes (Mahakittikun et al., 2021).

Relative advantage represents the perceived benefits of digital marketing technologies over existing marketing methods, including en-
hanced cost-effectiveness, expanded market reach, improved targeting capabilities, and superior performance measurability compared to
traditional approaches (Adedeji Adesoye, 2024; Pascucci et al., 2023). Compatibility examines the alignment between digital marketing
technologies and existing business processes, organizational values, and technological infrastructure, with higher compatibility typically
facilitating smoother implementation and integration (Athaide et al., 2024; Pascucci et al., 2023). Complexity refers to the perceived
difficulty of understanding, learning, and implementing digital marketing technologies, a factor particularly relevant for resource-con-
strained SMEs that may lack dedicated technical personnel or extensive training resources (Nadanyiova et al., 2021). Trialability encom-
passes the ability to experiment with technologies on a limited basis before committing to full adoption, allowing organizations to reduce
perceived risk and gain practical experience with new systems (Dimitrios et al., 2023; Nadanyiova et al., 2021).

Empirical research consistently demonstrates that technological factors serve as significant predictors of technology adoption decisions,
with studies indicating substantial explanatory power for adoption variance across different organizational contexts (Kowshik et al., 2025;
L. G. Tornatzky et al., 1990). In emerging economy contexts, technological factors may assume heightened importance due to infrastruc-
ture constraints, limited technical support availability, and resource limitations that make technology characteristics particularly salient for
adoption feasibility (Mouazen & Hernandez-Lara, 2023; Stroumpoulis & Kopanaki, 2022). This contextual sensitivity suggests that tech-
nological factors may operate differently in emerging economies compared to developed markets, requiring careful examination of how
technology characteristics influence digital marketing adoption among resource-constrained SMEs operating under challenging infrastruc-
ture conditions (Ali Abbasi et al., 2022).

2.2.2 Organizational Context

Organizational factors encompass internal characteristics that facilitate or constrain technology adoption, representing the firm's readiness
and capacity to implement digital innovations effectively (Arthur et al., 2024; Palacios-Fenech & E, 2023). These factors have consistently
emerged as critical determinants of technology adoption success across various organizational contexts, yet their specific influence on
digital marketing adoption among resource-constrained SMEs requires careful examination (Boustani & Chammaa, 2023; Dabbous &
Boustani, 2023). The organizational dimension becomes particularly complex in SME contexts where informal structures, limited re-
sources, and concentrated decision-making authority create unique adoption dynamics (El-Haddadeh, 2020; Rahman & Hossain, 2025).
Management support represents a fundamental organizational factor, encompassing leadership commitment, strategic vision for digital
transformation, and resource allocation decisions that signal organizational priorities and enable implementation processes (Gagan Deep,
2023; J. Zhao et al., 2024). Organizational resources include the financial, human, and technological assets available for adoption and
implementation, with resource availability often determining both the scope and sustainability of technology initiatives (Bhatti, 2017,
Qalati et al., 2022). Innovation culture reflects organizational openness to change, willingness to experiment with new approaches, and
capacity to learn from both successes and failures during implementation processes (Imran & Jingzu, 2022; Tian et al., 2018). Existing IT
capability encompasses technological infrastructure, technical expertise, and accumulated digital competencies that provide the foundation
for new technology integration (Bharadwaj, 2000).

Empirical evidence suggests that organizational readiness often serves as the strongest predictor of technology adoption success, with
studies indicating substantial explanatory power for adoption outcomes (Malik et al., 2021a; Satyro et al., 2024). However, SMEs face
distinctive organizational constraints that differentiate their adoption processes from larger enterprises, including limited financial re-
sources for technology investments, informal organizational structures that may lack systematic planning processes, and concentrated
decision-making authority that can either accelerate or impede adoption depending on leadership orientation (Thong, 1999; Ramdani et
al., 2013). These constraints suggest that organizational factors may operate differently in SME contexts, requiring context-specific inves-
tigation to understand their influence on digital marketing adoption decisions (Erena et al., 2023; Soomro et al., 2020).

2.2.3 Environmental Context

Environmental factors represent external pressures and opportunities that influence organizational technology adoption decisions, encom-
passing the institutional and infrastructure contexts within which organizations operate (Malik et al., 2021a, 2021b). These factors create
both constraints and incentives for innovation implementation, with their influence varying significantly across different economic and
institutional environments (Acosta-Prado, 2020; Al Hadwer et al., 2021). The environmental dimension of technology adoption has re-
ceived substantial attention in organizational literature, yet its specific effects on digital marketing adoption in emerging economies remain
underexplored (Buvar & Gati, 2023; Tatua, 2023).

Competitive pressure emerges as organizations respond to industry-level digitalization trends and strategic actions by competitors, creating
institutional pressures for adaptive responses to maintain market position (Miao et al., 2024). The regulatory environment encompasses
government policies, support programs, and legal frameworks that either facilitate or constrain digital adoption, with emerging economies
often demonstrating more active governmental intervention through targeted SME support initiatives (Malope et al., 2021; Séling et al.,
2020). Market characteristics include customer expectations for digital engagement, supplier technological capabilities, and industry dig-
ital maturity levels that create normative pressures for adoption to meet stakeholder requirements (Oliveira-Dias et al., 2022).
Infrastructure availability represents a fundamental environmental constraint, encompassing digital infrastructure quality, internet connec-
tivity, and technical support services that determine adoption feasibility and cost-effectiveness (Discuteanu & Cabon, 2019). Research
demonstrates that environmental factors exhibit a stronger influence in developing economies, where external support systems and infra-
structure development significantly constrain adoption possibilities compared to developed economies with mature digital ecosystems
(Abed, 2020). This contextual variation suggests that environmental factors may play a more critical role in emerging economy technology
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adoption processes, requiring careful consideration in theoretical model development and empirical investigation (Alkharafi et al., 2024;
Sahu & Singh, 2023).

2.2.4 Digital Marketing and Business Performance

The relationship between technology adoption and business performance has been a central concern in information systems research, with
extensive theoretical and empirical investigation into how organizations translate technology investments into measurable outcomes (Jab-
bari et al., 2022). The resource-based view suggests that technology adoption can create a competitive advantage when combined with
complementary organizational resources and capabilities (Dhameria et al., 2021; Nadanyiova et al., 2021). However, the technology-
performance relationship is complex and mediated by various organizational and environmental factors that influence implementation
effectiveness.

Digital technologies can potentially influence organizational performance through multiple pathways, including process automation, en-
hanced decision-making capabilities, and improved customer interaction mechanisms (Anser et al., 2025; Slomski et al., 2024). The trans-
formation of business processes through technology adoption may lead to efficiency gains, cost reductions, and revenue enhancements,
though these benefits are not automatic and depend on organizational adaptation and learning processes (Gibson et al., 2023; Pueyo-
Garrigues et al., 2023). Research consistently demonstrates that technology adoption alone is insufficient for performance improvements,
requiring complementary investments in human capital, organizational redesign, and process optimization (Alyoussef, 2021, 2023).

For small and medium enterprises, technology adoption presents both opportunities and challenges that differ from larger organizations
due to resource constraints and organizational characteristics (Malik et al., 2021a; Satyro et al., 2024). SMEs may benefit from technology
adoption through access to capabilities previously unavailable due to cost or complexity barriers, yet they also face implementation chal-
lenges related to limited technical expertise and financial resources (Nguyen, 2022). Understanding the adoption-performance relationship
in SME contexts requires consideration of these unique organizational characteristics and the specific mechanisms through which tech-
nology adoption translates into business benefits under resource-constrained conditions (Mughal et al., 2024; Nuseir & Refae, 2022).

2.3 Research Gaps and Theoretical Development

Technology adoption research has developed extensive theoretical frameworks and empirical findings over several decades, with the
Technology-Organization-Environment (TOE) framework representing one of the most widely applied models for understanding organi-
zational innovation adoption (L. Tornatzky & Fleischer, 1990; L. G. Tornatzky, 1992). The framework has been validated across various
technological contexts, including enterprise systems, e-commerce platforms, and cloud computing services (Kiran et al., 2024; Zhou et al.,
2023). However, research application to specific technology domains and different economic contexts remains an ongoing area of inves-
tigation (Aligarh et al., 2023).

Digital marketing adoption represents a specific technology domain that has received limited attention within the broader technology
adoption literature (Chaikovska et al., 2022; Dimitrios et al., 2023). While general technology adoption patterns have been extensively
studied, digital marketing technologies present unique characteristics that may require specific investigation (Kumar et al., 2024). These
technologies often involve multiple integrated platforms, direct customer interaction capabilities, and relatively low entry barriers com-
pared to traditional enterprise technologies. Understanding adoption processes for these specific technologies may require examination of
how established theoretical frameworks apply to this research (Mottaleb, 2018).

The relationship between technology adoption and subsequent organizational performance outcomes represents another area requiring
continued investigation (Imran & Jingzu, 2022). While technology adoption research has focused extensively on factors influencing adop-
tion decisions, fewer studies examine the performance implications of adoption in different organizational and economic contexts (Skare
& Porada-Rochon, 2020). For resource-constrained organizations such as SMEs, understanding the adoption-performance relationship
becomes particularly important for investment decision-making and implementation strategy development (Lee & Workman, 2020).

2.4 Hypotheses Development

2.4.1 Technology and Digital Marketing Adoption

ical factors are expected to positively influence digital marketing adoption among SMEs. This hypothesis is grounded in established
technology adoption theory, particularly Innovation Diffusion Theory, which identifies technology characteristics as fundamental deter-
minants of adoption decisions (Acikgoz et al., 2023; Aytekin et al., 2025). The Technology Acceptance Model similarly demonstrates that
perceived technology attributes significantly influence adoption intentions and behaviors (Jha & Venkatesh, 2023) . Technological char-
acteristics, including relative advantage, compatibility with existing systems, complexity of implementation, and opportunities for trial
use, have consistently emerged as significant predictors across various technology adoption contexts (Fen & Ping, 2024).

H1: Technology has affected to Digital Marketing Adoption

2.4.2 Organization and Digital Marketing Adoption

Organizational factors are expected to positively influence digital marketing adoption among SMEs. This hypothesis derives from the
Resource-Based View theory, which emphasizes internal capabilities and resources as fundamental enablers of technology adoption and
implementation (Helfat, 2022; M. Zhang et al., 2024). Organizational characteristics, including management support, available resources,
innovation culture, and existing IT capabilities, have been consistently identified as significant predictors of technology adoption success
across various organizational contexts (I. Anwar et al., 2021). The resource-based perspective suggests that organizations with superior
internal capabilities are better positioned to recognize technology benefits, allocate necessary resources, and manage implementation pro-
cesses effectively (D Jugend, 2018; Scaliza et al., 2022).

H2: Organization affects Digital Marketing Adoption

2.4.3 Organization and Digital Marketing Adoption
Environmental factors are expected to positively influence digital marketing adoption among SMEs (Nadanyiova et al., 2021). This hy-

pothesis is based on Institutional Theory, which proposes that external pressures and environmental conditions serve as significant drivers
of organizational technology adoption decisions (Acosta-Prado, 2020; Malik et al., 2021a). Environmental characteristics, including
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competitive pressure, regulatory support, market characteristics, and infrastructure availability, have been identified as important determi-
nants of technology adoption across various contexts (Obiakor et al., 2022). Institutional theory suggests that organizations respond to
external pressures and environmental conditions to maintain legitimacy and competitive positioning within their operating environments
(Tatua, 2023).

H3: The Environment Affects Digital Marketing Adoption

2.4.4 Digital Marketing Adoption and Business Performance

Digital marketing adoption is expected to positively influence business performance among SMEs (M. Anwar, 2018; Liu et al., 2024).
This hypothesis is supported by the resource-based view and technology-performance literature, which demonstrate that technology adop-
tion can create a competitive advantage when effectively implemented and integrated with organizational capabilities (Satyro et al., 2024;
Taherdoost et al., 2024). Empirical research has consistently shown positive relationships between technology adoption and various per-
formance dimensions,5 including operational efficiency, market effectiveness, and financial outcomes (Kohli & Melville, 2019; Oyewole
et al., 2024). The technology-performance linkage suggests that digital marketing adoption enables organizations to enhance customer
engagement, improve marketing efficiency, and achieve better resource utilization compared to traditional marketing approaches (Naskar
et al., 2025; Tripathi et al., 2023).

H4: Digital Marketing Adoption affects Business Performance

3. Conceptual Framework

The Technology-Organization-Environmental Theory forms the pillars of this integrated model that examines the interconnection of fac-
tors that influence digital marketing adoption in entrepreneurship and its resultant impact on business performance (L. G. Tornatzky, 1992).
The structure model depicts that digital marketing adoption in entrepreneurship is influenced by three exogenous variables simultaneously:
the organization, the technology, and the environment. Entrepreneurship Digital Marketing Adoption is depicted as the intervening variable
that influences business performance, which is the endogenous variable (Nadanyiova et al., 2021; Umami & Darma, 2021). This integrated
framework depicts the intermingling of the internal factors (technology and organization) and the external factors (environment) that
determine the success of digital marketing adoption and its contribution towards enhanced business performance (Tatua, 2023). The frame-
work depicts the implication of synergy for an integrated strategy for digital marketing implementation and reveals that success is the
combined effort of the various factors as opposed to individual determinants.

Entrepransurship
Digital Marketing
A .

Business
Performance

Fig. 1: conceptual framework

4. Method

4.1 Research Design and Data Collection

The population of the research was achieved with 300 SMEs that have been classified into two business categories according to Law No.
20/2008. First is Micro Enterprises with the largest asset of up to IDR 50 million, annual turnover of up to IDR 300 million, and fewer than
5 people as workers. The second one is Small Businesses with assets of IDR 50-IDR 500 million, annual turnover of IDR 300-IDR 2.5
billion, and 5-19 people as workers.

Data collection was conducted with a cross-sectional survey method using a questionnaire prepared using the Google Forms tool. Data
collection began with a communicative process of notifying SMEs before the dissemination of the tools of survey tools by email and
WhatsApp groups, following the consent of the respondents. During the three-week duration of the collection of the data, 241 respondents
were obtained. After a verification process of excluding the responses below the threshold or incomplete, 218 valid responses remained
eligible for analysis.

The results of the analysis of the demographic characteristics of the respondents showed that of the 218 participating SMEs, there were
130 male respondents (59.63%) and 88 female respondents (40.37%). Based on age group, the majority of respondents were in the young
age category (45.87%), followed by the middle-aged group (36.70%), and the senior age group (17.43%). In terms of education level, most
respondents had a secondary education background (55.05%), followed by primary education (22.94%) and tertiary education (22.02%).
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Meanwhile, based on business scale, this study was dominated by micro businesses (82.57%), while small businesses accounted for 17.43%
of the total respondents.

Table 1: Demography UMKM

Demographic Background Details Frequency Percentage (%)
Total Number of Users 218 100
Gender Distribution Male 130 59.63
Female 88 40.37
Age Groups Youth (18-35) 100 45.87
Middle-aged (36-50) 80 36.70
Senior (>50) 38 17.43
Education Level Elementary 50 22.94
High School 120 55.05
Higher Education 48 22.02
Business Scale Micro 180 82.57
Small 38 17.43

4.2 Measurement

The present research adopts a quantitative method with an exploratory design in examining the adoption of digital marketing in Indonesian
SMEs under the Technology-Organization-Environment model framework (L. G. Tornatzky, 1992). The research instrument questionnaire
was developed from the literature review in the past, and data collection was carried out through an online questionnaire to examine the
relationship between constructs in the suggested conceptual framework. The items of the variables were measured using a 7-point Likert
scale questionnaire with scale 1 as "strongly disagree" and 7 as "strongly agree". To accommodate the respondents' background of not
knowing English well, the measurement tool used was translated into Indonesian as an effort towards easier respondents' comprehension
and ensuring the validity of each response to the question item.

All measurement items in this study were adapted from previously validated scales in established literature. The technological factor items
were adopted from (Akin, 2024; Venkatesh, 2022), organizational factor items from (Atmaja et al., 2024; Kimberly & Evanisko, 1981;
Koberg et al., 2003), environmental factor items from (Adeleke et al., 2018; Bamgbade et al., 2022), digital marketing adoption items from
(Buvar & Gati, 2023; Tatua, 2023; B. Zhang et al., 2023), and business performance items from (M. Anwar, 2018; Chang et al., 2018;
Imran & Jingzu, 2022).

4.3 Data Anaylisis

The current study used Partial Least Squares Structural Equation Modeling (PLS-SEM) as the main analysis technique to evaluate the
hypothesized relationships between technology adoption determinants and business performance indicators. PLS-SEM was chosen due to
its ability to simultaneously analyze the quality of the measurement model and the structural relations between latent variables while
dealing with complex models involving numerous variables (J. F. Hair et al., 2019; Sarstedt et al., 2023). The method allows evaluation
of both direct and indirect effects while considering measurement error, offering rigorous testing of the theoretical framework that was
hypothesized (Henseler, 2017).

The analytical procedure followed established PLS-SEM guidelines using SmartPLS software, implementing a systematic two-stage ap-
proach recommended by (Sarstedt, 2008). The first stage assessed measurement model quality through reliability and validity evaluation,
while the second stage tested structural relationships between constructs (Reinartz et al., 2009).The analysis incorporated comprehensive
diagnostic procedures to assess data quality, model assumptions, and potential common method variance issues following Podsakoff et al,
(2012)recommendations. All analytical procedures followed recommended best practices for model specification and interpretation (An-
derson & Gerbing, 1982), considering both statistical significance and practical significance of findings.

Measurement model assessment checked for construct reliability using Cronbach's alpha (cut-off > 0.7) and Composite Reliability (cutoff
> (.8) based on Hair & Sarstedt, (2019) guidelines, whereas convergent validity was checked using factor loadings (cut-off > 0.7) and
Average Variance Extracted (AVE > 0.5) based on Fornell & Larcker, (1981) guidelines. Discriminant validity was checked against the
Fornell-Larcker criterion as well as Heterotrait-Monotrait (HTMT) ratios with cut-off values less than 0.85 based on Henseler,
(2017)guidelines. PLS-SEM specific criteria included indicator reliability check via outer loads check and internal consistency check using
rho A coefficients as suggested by (Dijkstra & Henseler, 2015).

Structural model evaluation utilized bootstrapping procedures with 5,000 subsamples to determine path significance testing and confidence
interval estimation as guidelines (Henseler & Sarstedt, 2013). Effect sizes were calculated based on Cohen, (2023)f? values (0.02 small,
0.15 medium, 0.35 large), and model quality was measured using R? values for explained variance, Stone-Geisser Q? values for predictive
relevance using blindfolding procedures (A Predictive Approach to the Random Effect Model, 1974), and SRMR values (threshold < 0.08)
for model fit as per Bentler, (1990) guidelines. Collinearity was checked through variance inflation factors (VIF) with a threshold < 5.0
(Hair et al., 2019) to ascertain freedom from multicollinearity problems in the structural model.

Mediation analysis employed bias-corrected and accelerated (BCa) bootstrap confidence intervals for full indirect effects testing based on
Cole & Preacher, (2014) approach, allowing direct, indirect, and total effects to be examined simultaneously. Mediation magnitude was
quantified using the variance accounted for (VAF) measure, where values ranging from 20-80% suggested partial mediation and values
greater than 80% implied full mediation, as suggested by (J. F. Hair & Sarstedt, 2019). Alternative model testing involved PLSpredict
procedures for out-of-sample predictive validity evaluation following Yin (2013)to ensure that the proposed model had better theoretical
insight and predictive ability than competing specifications. The approach included several validation procedures such as cross-validation
techniques for model stability evaluation (J. F. Hair, Sarstedt, et al., 2012), sensitivity analyses for testing alternative specifications, and
bootstrap resampling for estimating robust standard errors Cardoso-Andrade et al, 2022) to ensure statistical strength and theoretical sig-
nificance of the results.
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5. Result

5.1 Measurement Model

The measurement model evaluation demonstrates satisfactory psychometric properties across all latent constructs, fulfilling the requisite
criteria for reliability and validity in PLS-SEM analysis. Internal consistency reliability is well-established, with Cronbach's alpha values
ranging from 0.852 (Technology) to 0.927 (Environment), all exceeding the 0.70 threshold recommended for exploratory research (Nun-
nally & Bernstein, 1994). Composite reliability (CR) values further corroborate construct reliability, spanning from 0.895 (Technology)
to 0.945 (Environment), surpassing the stringent 0.90 criterion for established scales (Fornell & Larcker, 1981).

Table 2: Measurement model

Construct Mean SD Outer loadings alpha Cr AVE
Business Performance 0.923 0.942 0.765
BPE1 5,290 1,624 0.907
BPE2 5,221 1,558 0.875
BPE3 5,122 1,524 0.863
BPE4 5,350 1,710 0.865
BPES 5,218 1,618 0.863
Environment 0.927 0.945 0.773
ENO1 5,413 1,362 0.886
ENO2 5,360 1,493 0.869
ENO3 5,254 1,493 0.872
ENO4 5,020 0.881
ENOS5 5,228 0.889
Organization 0.913 0.935 0.741
ORG1 5,112 1,609 0.875
ORG2 5,307 1,442 0.855
ORG3 5,323 1,424 0.876
ORG4 5,370 1,510 0.861
ORGS5 5,317 1,539 0.836
Entrepreneurship Digital Marketing Adoption 0.902 0.927 0.719
TMSI 5,281 1,612 0.871
TMS2 5,218 1,583 0.819
TMS3 5,069 1,672 0.858
TMS4 5,162 1,532 0.845
TMSS 5,205 1,640 0.845
Technology 0.852 0.895 0.631
TOEI 5,317 1,564 0.848
TOE2 5,191 1,521 0.851
TOE3 4,875 1,690 0.678
TOE4 5,307 1,422 0.809
TOES5 5.169 1,703 0.773

Convergent validity is adequately supported through indicator reliability and average variance extracted (AVE) metrics. All outer loadings
exceed the 0.70 benchmark, ranging from 0.678 (TOE3) to 0.907 (BPE1), except TOE3, which marginally falls below but remains above
the acceptable 0.60 threshold for exploratory studies (J. F. Hair & Sarstedt, 2019). The AVE values for all constructs surpass the 0.50
minimum requirement, with Business Performance achieving the highest variance extraction (0.765) and Technology the lowest but ac-
ceptable level (0.631), indicating that each construct explains more than half of its indicators' variance (J. Hair et al., 2014)The descriptive
statistics reveal moderate means (4.875-5.413) with reasonable standard deviations (1.362-1.710), suggesting adequate response variability
without extreme ceiling or floor effects that could compromise analytical robustness (J. F. Hair et al., 2012).

Table 3: HTMT Assessment

Construct BP EDMA ENV ORG TECH
Business Performance 0.805
Digital Marketing 0.734 0.788
Adoption
Environment 0.725 0.733 0.779
Organization 0.725 0.765 0.709 0.801
Technology 0.706 0.696 0.688 0.705 0.794

The discriminant validity assessment reveals concerning evidence regarding construct distinctiveness. While the Fornell-Larcker crite-
rion is technically satisfied, the HTMT analysis shows several values approaching or exceeding recommended thresholds. Particularly

concerning is the Organization-Business Performance relationship (HTMT = 0.801), which approaches the critical 0.85 threshold, indi-
cating substantial construct overlap (Henseler, 2017).

5.2 Structural Model Results

The structural model analysis reveals fundamental methodological flaws that severely compromise confidence in the reported relationships,
despite apparent statistical significance across all hypotheses. While environmental factors show the strongest influence on digital market-
ing adoption (§ =0.310, t=4.916, p <0.001, f>=0.216), this finding must be interpreted within the context of serious discriminant validity
violations where inter-construct correlations approach or exceed acceptable thresholds (Henseler, 2017). The confidence interval [0.171;
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0.408] for this relationship is mathematically inconsistent with intervals reported elsewhere in the analysis, indicating computational errors
that undermine analytical reliability (Hayes, 2018).

Table 4: Direct Effects and Hypothesis Testing

Hypothe- Relationship Path Coeffi- Standard Er-  T-value 2 95% CI p- Result
sis cient ror value

H1 Environment — Digital Marketing Adop-  0.310 0.063 4.916%* 0216 [0.171; 0.000 Sup-
tion 0.408] ported

H2 Organization — Digital Marketing Adop-  0.407 0.065 6.237%* 0.109  [0.095; 0.000 Sup-
tion 0.344] ported

H3 Technology — Digital Marketing Adop- 0.195 0.058 3.346%* 0.027 [0.010; 0.001 Sup-
tion 0.185] ported

H4 Digital Marketing Adoption — Business 0.734 0.032 22.849*%*  0.771 [0.563; 0.000 Sup-
Performance 0.748] ported

Organizational factors demonstrate the largest path coefficient (B = 0.407,t=6.237, p < 0.001) yet exhibit a smaller effect size (2 =0.109)
than environmental factors, creating a statistical paradox that suggests either measurement error or construct contamination (Podsakoff et
al., 2003). More critically, the HTMT value of 0.801 between Organization and Business Performance violates basic discriminant validity
requirements established by contemporary methodological standards (Franke & Sarstedt, 2019), indicating these constructs may be meas-
uring the same underlying phenomenon rather than distinct theoretical domains. This violation renders interpretation of organizational
factor effects potentially meaningless, as the apparent relationship may reflect measurement artifacts rather than genuine causal mecha-
nisms (Voorhees et al., 2016).

The digital marketing adoption-business performance relationship (B = 0.734, t = 22.849, p < 0.001, 2= 0.771) exhibits an effect size so
extreme it approaches statistical impossibility in legitimate organizational research. Effect sizes exceeding f2 = 0.50 are extraordinarily rare
in organizational studies and typically indicate common method bias, construct overlap, or analytical errors rather than genuine causal
relationships (Jackson & Ferguson, 1941; Podsakoff et al., 2012). Cohen, (1992) conventions suggest that effect sizes above > = 0.35 are
considered large, making the observed f> = 0.771 approximately 220% above the large effect threshold and statistically implausible. Com-
bined with discriminant validity failures and computational inconsistencies throughout the analysis, these results violate fundamental as-
sumptions of structural equation modeling Anderson, (2007) and cannot support confident hypothesis acceptance without a complete ana-
lytical revision.

5.3 Mediation Analysis

The mediation analysis reveals complete mediation patterns (VAF = 100%) across all TOE factors, indicating that digital marketing adop-
tion fully accounts for the relationship between these factors and business performance. While statistically significant (all p < 0.01), this
pattern warrants careful methodological consideration. Environment demonstrates the strongest indirect effect (f = 0.228, t = 4.676), fol-
lowed by Organization (f = 0.299, t = 6.037) and Technology (B = 0.143, t = 3.242), with confidence intervals excluding zero for all
relationships.

Table 5: Mediation Effects and VAF Calculations

Mediation Path Indirect Ef- Standard t-value 95% CI 95% CI Total Ef- VAF Mediation
fect Error Lower Upper fect (%) Type

Environment — DMA — Business 0.228 0.049 4.676%*  0.132 0.324 0.228 100 Full Media-
Performance tion
Organization —» DMA — Business 0.299 0.050 6.037**  0.201 0.397 0.299 100 Full Media-
Performance tion
Technology — DMA — Business 0.143 0.044 3.242**  0.057 0.229 0.143 100 Full Media-
Performance tion

The complete mediation pattern, while theoretically possible, is relatively uncommon in organizational research, where partial mediation
typically predominates (Hayes, 2017). This finding suggests that TOE factors influence business performance exclusively through digital
marketing adoption implementation, with no residual direct effects. Such patterns may indicate either genuine theoretical relationships
where the mediator completely explains the mechanism or potential model specification issues, including missing direct pathways or con-
struct overlap.

The consistency of VAF = 100% across all three mediation paths requires theoretical justification, as organizational phenomena typically
exhibit more complex causal structures with multiple pathways (MacKinnon et al., 2012). While the bootstrap confidence intervals appear
reasonable, the perfect mediation pattern combined with previously identified discriminant validity concerns suggests the need for addi-
tional validation through alternative model specifications, temporal separation of measurements, or replication with independent samples
to establish the robustness of these mediation relationships (Preacher & Hayes, 2008).

The complete mediation pattern observed across all TOE factors requires theoretical explanation, given its rarity in organizational research
where partial mediation typically predominates (MacKinnon et al., 2012; Hayes, 2017). Four theoretical perspectives offer potential ex-
planations within the Indonesian SME context. Digital transformation theory provides the primary foundation, as Bharadwaj et al. (2013)
and Nambisan et al. (2019) demonstrate that digital technologies in emerging markets function as fundamental process transformers rather
than capability enhancers, suggesting TOE factors may channel exclusively through digital marketing mechanisms as traditional perfor-
mance pathways become obsolete in rapidly digitalizing Indonesian markets. Resource orchestration theory offers additional support
through Sirmon et al. (2011)'s demonstration that resource-constrained organizations must focus capabilities through specific initiatives
rather than dispersing efforts, making digital marketing adoption the primary mechanism converting TOE factors into performance out-
comes for capital-limited Indonesian SMEs. Institutional theory contributes through legitimacy mechanisms, as DiMaggio and Powell
(1983) suggest, digital marketing adoption serves as a legitimacy signal enabling performance gains through stakeholder confidence in
weak institutional environments, creating a necessary credibility gateway for traditional capabilities to gain market effectiveness.
However, critical evaluation reveals significant limitations in these theoretical explanations. Market maturity considerations reflect accel-
erated digital adoption driven by infrastructure development and COVID-19 impacts that fundamentally altered Indonesian consumer
behaviors (McKinsey, 2023), potentially making traditional pathways competitively obsolete, yet this assumes permanent rather than



International Journal of Accounting and Economics Studies 311

transitional market conditions. The theoretical perspectives collectively may reflect specific Indonesian SME market characteristics during
digital transformation phases rather than universal organizational principles. Moreover, the complete absence of direct TOE-performance
effects appears theoretically extreme when considering the heterogeneous nature of SME operations, where some organizations success-
fully maintain hybrid digital-traditional approaches depending on market positioning and customer base characteristics. The uniform com-
plete mediation pattern across all three TOE dimensions suggests either incomplete theoretical explanations that fail to account for pathway
diversity, or methodological influences, including temporal confounding, construct overlap, or common method variance, that may be
creating artificial mediation relationships rather than genuine causal mechanisms.

5.4 Model Fit and Predictive Relevance

The model quality metrics demonstrate adequate explanatory power, with Digital Marketing Adoption achieving R? = 0.526 and Business
Performance reaching R* = 0.679, both exceeding minimum thresholds for acceptable model performance in PLS-SEM applications (Sar-
stedt et al., 2014). The adjusted R? values (0.524 and 0.675, respectively) show minimal shrinkage, indicating model stability across the
sample. Both constructs exhibit positive Q? values (0.638 and 0.571), confirming predictive relevance above zero benchmarks established
by Stone-Geisser criteria (Rutherford et al., 1979; Troiville et al., 2019).

Table 6: Model Quality Assessment

Construct R? Adjusted R? Q? Interpretation
Digital Marketing Adoption 0.526 0.524 0.638 Substantial explanatory power
Business Performance 0.679 0.675 0.571 Moderate explanatory power

However, the Q2 value of 0.638 for Digital Marketing Adoption appears inconsistent with conventional expectations, as Q? typically ranges
below R? values in most applications. This discrepancy may reflect specific characteristics of the blindfolding procedure or sample com-
position, but warrants verification through alternative predictive assessment methods (Shmueli & Koppius, 2011). The Business Perfor-
mance construct shows more typical Q*/R? relationships, suggesting reliable predictive capability within expected parameters.

The interpretation labels require adjustment to align with established conventions. Business Performance with R? = 0.679 represents sub-
stantial rather than moderate explanatory power according to A. D. Cohen, (2023) effect size guidelines, while Digital Marketing Adop-
tion's R? = 0.526 falls within the substantial range for behavioral research contexts. These findings indicate the model adequately captures
theoretical relationships while maintaining reasonable predictive validity, though the Q? anomaly suggests the need for additional validation
procedures.

5.6 Effect Size Assessment

The effect size analysis demonstrates conventional patterns for TOE factor relationships, with environmental factors showing medium
practical significance (f* = 0.216), organizational factors exhibiting small-to-medium effects (f* = 0.109), and technological factors dis-
playing limited practical impact (f2 = 0.027). These values align with Cohen's (1988) established conventions and fall within expected
ranges for organizational technology adoption research, suggesting that the TOE framework operates with typical effect magnitudes in this
emerging economy context. The hierarchy of effects supports institutional theory predictions regarding environmental factor prominence
in developing markets, while the weaker technology factor influence contrasts with developed economy patterns, where technological
characteristics typically demonstrate stronger effects (Venkatesh, 1999).

Table 7: Cohen's f* Effect Size Interpretation

Relationship 2 Value Effect Size Interpretation
Environment — Digital Marketing Adoption 0.216 Medium Meaningful practical significance
Organization — Digital Marketing Adoption 0.109 Small-Medium Moderate practical significance
Technology — Digital Marketing Adoption 0.027 Small Limited practical significance
Digital Marketing Adoption — Business Performance 0.771 Large Very strong practical significance

The Digital Marketing Adoption — Business Performance relationship presents a concerning anomaly with f2 = 0.771, representing an
effect size that exceeds conventional large effect thresholds by more than 200%. This magnitude approaches the theoretical maximum
possible in correlational research and suggests potential methodological artifacts rather than genuine causal relationships. Such extreme
effect sizes in organizational research typically indicate common method variance, construct contamination, or measurement overlap be-
tween predictor and outcome variables (Podsakoff et al., 2012). The stark contrast between this relationship and the moderate TOE factor
effects indicates systematic measurement bias that undermines confidence in the theoretical model and necessitates methodological revision
through temporal separation, multi-source data collection, or construct refinement to establish legitimate causal mechanisms.

5.7 Collinearity Assessment

The variance inflation factor analysis indicates acceptable levels of multicollinearity across all predictor variables, with values ranging
from 1.000 to 3.135, well below the conventional threshold of 5.0 that would indicate problematic collinearity (Hair et al., 2019). The
Environment construct shows perfect independence (VIF = 1.000), suggesting no shared variance with other predictors, while Organization
(VIF = 2.575) and Technology (VIF = 3.135) demonstrate moderate but acceptable levels of shared variance. Digital Marketing Adoption
as a predictor of Business Performance exhibits low collinearity concerns (VIF = 1.906), indicating that multicollinearity does not com-
promise the interpretation of path coefficients in the structural model.

Table 8: Variance Inflation Factors (VIF)

Predictor Variable VIF Value Interpretation
Environment 1.000 No collinearity concerns
Organization 2.575 Acceptable (< 5.0)
Technology 3.135 Acceptable (< 5.0)

Digital Marketing Adoption 1.906 No collinearity concerns
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However, the VIF assessment reveals an apparent contradiction with previously identified discriminant validity violations, particularly the
high inter-construct correlations and problematic HTMT values. The acceptable VIF values suggest limited shared variance among predic-
tors, yet the discriminant validity analysis indicated substantial construct overlap, creating a methodological paradox that requires expla-
nation. This inconsistency may reflect differences in how collinearity and discriminant validity assess construct relationships, where VIF
examines predictor redundancy while HTMT evaluates construct distinctiveness across the entire measurement model. The divergent find-
ings underscore the importance of multiple validity assessments and suggest that while multicollinearity may not compromise coefficient
estimation, the underlying construct validity issues identified through HTMT analysis remain problematic for theoretical interpretation
(Kock, 2015).

6. Discussion

6.1 Interpretation of Key Findings

This study explores the influence of Technology-Organization-Environment (TOE) factors on digital marketing adoption and its impact on
business performance within emerging economy contexts. While all research hypotheses receive statistical support, the interpretation of
findings necessitates considerable caution, given the methodological complexities identified throughout the analysis. The principal findings
reveal a hierarchy of influence patterns that differs substantially from research conducted in developed economies, with environmental
factors demonstrating dominance, followed by organizational and technological factors. This pattern reflects the distinctive characteristics
of emerging economies where external dynamics frequently prove more determinant than internal capabilities in driving technological
innovation adoption.

Environmental factors demonstrate the most substantive and consistent influence on digital marketing adoption, confirming institutional
theory propositions that external pressures play a central role in driving technology adoption within developing economies. These findings
align with research by (Satyro et al., 2024; Taherdoost et al., 2024) In the TOE framework, emphasizing the importance of environmental
context in technology adoption decisions, while supporting arguments by (DiMaggio & Powell, (1983) & Malik et al., (2021) regarding
institutional isomorphism in organizational fields. Within the Indonesian context, intensive competitive pressures, government policy sup-
port for SME digitalization, and fundamental shifts in consumer behavior following the COVID-19 pandemic constitute key environmental
factors driving digital transformation. The strength of environmental effects reflects the reality that SMEs in emerging economies operate
within volatile and dynamic environments where adaptability to external changes becomes a primary determinant of business sustainability.
The substantial effect indicates that environmental factors possess meaningful practical significance in explaining digital marketing adop-
tion variance, consistent with behavioral research conventions.

Organizational factors demonstrate an intriguing paradox, exhibiting the highest path coefficient yet a relatively smaller effect size com-
pared to environmental factors. These findings indicate that organizational readiness, top management support, innovation culture, and
human resource capabilities play complex roles in digital marketing adoption. The dominance of path coefficients aligns with the resource-
based view Barney, (1991) emphasizing the importance of internal resources and capabilities in creating competitive advantage. However,
discriminant validity concerns identified between organizational factors and business performance raise serious questions about conceptual
overlap that may compromise theoretical interpretation. Henseler, (2017) & Schamberger et al, (2023) establish HTMT thresholds for
conceptually similar constructs, and current findings approach these critical limits, suggesting that organizational factors and business
performance may be measuring overlapping phenomena rather than distinct constructs. This situation necessitates theoretical and method-
ological reexamination to ensure that observed relationships reflect genuine causal relations rather than measurement artifacts.
Technological factors exhibit relatively modest influence on digital marketing adoption, contrasting with research findings in developed
countries, where technological characteristics typically serve as dominant predictors. These findings can be explained through the technol-
ogy acceptance model Davison et al, (2023) & Venkatesh et al, (2003) and unified theory of acceptance and use of technology Venkatesh,
(2022) which emphasizes that technology perceptions are influenced by usage context. Within emerging economy settings, technological
infrastructure limitations, digital literacy gaps, and financial constraints for advanced technology investments may reduce the variability
of technological characteristics as adoption differentiators. The small effect size indicates limited practical significance, suggesting that
within Indonesian SME contexts, digital marketing technology availability and accessibility remain relatively homogeneous, making tech-
nological factors less critical competitive differentiators. These findings support arguments that in the digital maturity era, technology
becomes commoditized and other contextual factors become more determinant in adoption decisions.

The relationship between digital marketing adoption and business performance demonstrates extraordinarily strong effects, yet this mag-
nitude raises significant methodological red flags (Ali Abbasi et al., 2022; Zhang et al., 2023). The extremely large effect size exceeds
conventions for large effects, reaching levels approaching implausibility in legitimate organizational research. Podsakoff et al, (2024) &
Smith et al, (2014) argue that extremely large effect sizes in organizational studies typically indicate common method bias, construct
contamination, or measurement artifacts rather than genuine causal relationships. This magnitude proves particularly concerning, given
that organizational phenomena are typically characterized by multiple causation and complex interdependencies that rarely produce single
predictors with such extreme dominance. Combined with discriminant validity failures and computational inconsistencies identified
throughout the analysis, these findings violate fundamental structural equation modeling assumptions and require comprehensive method-
ological revision before confident theoretical interpretation can be undertaken.

6.2 Mediation Analysis and Causal Mechanisms

The mediation analysis reveals theoretically intriguing yet methodologically concerning patterns, with complete mediation detected con-
sistently across all TOE factors in their relationships with business performance through digital marketing adoption (Buvar & Gati, 2023;
A. Sharma & Sharma, 2024). This perfect mediation pattern indicates that the influence of environmental, organizational, and technological
factors on business performance is exclusively transmitted through digital marketing implementation, without residual direct effects. These
findings are theoretically consistent with transformation theory, which proposes that digital technologies fundamentally alter business
processes and create new value creation mechanisms (A. Bharadwaj et al., 2013; A. S. Bharadwaj, 2000; Huemer & Wang, 2021). Within
SME contexts, digital marketing adoption may function as a transformative mechanism that converts organizational capabilities, environ-
mental pressures, and technological resources into tangible business outcomes through enhanced customer reach, improved market respon-
siveness, and streamlined business processes.
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However, the consistency of complete mediation across all three mediation paths raises methodological concerns requiring careful theo-
retical justification. Hayes, (2015) & MacKinnon et al, (2012) argue that complete mediation, while theoretically possible, remains rela-
tively uncommon in organizational research, where partial mediation typically predominates due to organizational phenomena' complexity
and multiple causal pathways operating simultaneously. Perfect mediation patterns may indicate either genuine theoretical relationships
where mediators completely explain causal mechanisms, or potential model specification issues, including missing direct pathways, con-
struct overlap, or temporal confounding. Sarstedt et al, (2020) & Xie et al, (2023) emphasize that complete mediation requires strong
theoretical foundations and empirical robustness to establish that no alternative pathways exist between predictors and outcomes. Within
this research context, consistency of perfect mediation combined with previously identified discriminant validity concerns suggests that
findings may reflect measurement artifacts or model misspecification rather than authentic causal mechanisms.

Bootstrap confidence intervals for all indirect effects demonstrate statistical support for mediation relationships, providing empirical evi-
dence for proposed theoretical mechanisms. However, result interpretation must be tempered by recognition that statistical significance
does not automatically translate to theoretical validity when underlying measurement models are compromised by construct validity issues.
Cole & Preacher, (2014) & Hayes & Preacher, (2010) emphasize the importance of establishing mediators' theoretical roles and ensuring
that mediation analysis is conducted within sound measurement model frameworks. Given the discriminant validity violations and extreme
effect sizes identified earlier, mediation findings require replication with independent samples, temporal separation of measurements, or
alternative model specifications to establish robustness and genuine theoretical relationships.

6.3 Methodological Limitations and Cautious Interpretation

Comprehensive evaluation of research quality metrics identifies several critical methodological limitations that significantly impact inter-
pretation confidence and theoretical conclusions. Primary concerns relate to discriminant validity violations, particularly for Organization-
Business Performance relationships approaching critical thresholds established by (Benitez et al., 2020; Dijkstra & Henseler, 2015;
Henseler, 2012). Discriminant validity is fundamental for establishing that latent constructs are genuinely distinct and measure different
theoretical phenomena rather than reflecting measurement method artifacts or conceptual overlap. These violations suggest that organiza-
tional factors and business performance may tap into the same underlying construct domain, potentially invalidating theoretical distinctions
and causal interpretations proposed in the structural model. Contemporary methodological standards Farrell, (2010) & Johnston et al, (2014)
emphasize that discriminant validity serves as a prerequisite for meaningful theory testing in SEM applications, and violations compromise
the ability to draw confident theoretical conclusions.

Effect size anomalies present another significant methodological concern, with the Digital Marketing Adoption — Business Performance
relationship exhibiting magnitudes that exceed established conventions for organizational research. J Cohen, (1983) guidelines establish
benchmarks for effect sizes, making observed magnitudes large effect thresholds and statistically implausible for legitimate causal rela-
tionships in complex organizational contexts. MacKenzie et al, (2011) & Podsakoff et al., (2012) demonstrate that such extreme effect
sizes in behavioral research typically indicate common method variance, single-source bias, or construct contamination rather than authen-
tic causal mechanisms. Asamoah et al, (2024) & Jackson & Ferguson, (1941) further argues that effect sizes exceeding conventional
boundaries should trigger methodological reexamination rather than theoretical celebration, as they violate realistic expectations for organ-
izational phenomena characterized by multiple causation and environmental complexity. Combined with discriminant validity failures,
extreme effect sizes suggest systematic measurement bias that undermines theoretical model integrity and necessitates comprehensive
methodological revision.

Computational inconsistencies throughout the analysis provide additional evidence for methodological concerns that compromise result
reliability. Mathematical inconsistencies in confidence intervals suggest calculation errors or analytical software malfunctions that under-
mine confidence in statistical results. Q? value anomalies for Digital Marketing Adoption exceed corresponding R? values, creating logical
inconsistencies since Q? typically ranges below R? in most PLS-SEM applications. (P. N. Sharma et al., 2021; Shmueli et al., 2019) em-
phasize that Q? anomalies indicate potential problems with blindfolding procedures or sample characteristics requiring investigation. VIF
assessment reveals apparent contradictions with discriminant validity findings, with acceptable collinearity levels contrasting with high
inter-construct correlations identified through HTMT analysis. Kock, (2015) suggest that such divergent findings indicate the need for
multiple validity assessments and careful interpretation regarding construct relationships and their statistical manifestations.

7. Practical Recommendations

For SME practitioners, dominance of the environmental factor calls for the institution of a systematic market intelligence infrastructure
with dedicated resource allocations and quantifiable outcomes. Organizations must institute digital market intelligence dashboards on the
use of Google Trends, SimilarWeb, and social media surveillance platforms with monthly budget allocations of IDR 2-5 million to facilitate
thorough competitor studies and regulatory monitoring. Regulatory surveillance programs must cover subscriptions to government digital
policy developments, memberships in SME associations on collective voice advocacy, and quarterly reviews of legal compliance with
action plans documented, translating to yearly investments of IDR 15-25 million per organization. Digital leadership development calls for
orderly 40-hour executive certification programs on digital strategy development, data analytics, and customer engagement to be comple-
mented by employee skills development by 20-hour digital marketing certifications on the production of content, social media management,
and core analytics, with combined yearly investments of IDR 10-15 million per leader and IDR 5-8 million per employee. Technology
utilization strategies must focus on the optimization of platforms by yearly audits, eliminating duplications, adoption of integrated market-
ing automation platforms instead of many standalone tools, and phased usage timelines of 36 months with quarterly surveillance of tech-
nology assessment, determining readiness to advance.

Policymakers must establish comprehensive digital infrastructure development programs addressing both technological access and capa-
bility building through targeted financial mechanisms and institutional frameworks. Digital infrastructure initiatives require subsidized
high-speed internet packages providing 50% government subsidies for SMEs in designated areas, public Wi-Fi zones in business districts,
and mobile digital service units visiting remote areas quarterly, necessitating annual budget allocations of IDR 500 billion nationally and
IDR 10 billion per province for sustainable implementation. Technology subsidy schemes should include digital marketing tool vouchers
providing IDR 5 million annually per qualifying SME for software subscriptions, hardware subsidies offering 30% discounts on business
computers and devices, and tax incentives providing 200% deductions for digital marketing training and technology expenses, targeting
SMEs with annual revenues under IDR 2.5 billion. National SME Digital Academy establishment requires 50 regional training centers
offering standardized curricula, free 80-hour comprehensive certification programs, industry-specific modules, and multilingual training
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materials, targeting 100,000 SME owners annually with IDR 200 billion annual operational budgets. Digital mentor networks involving
1,000 certified professionals providing 12-month guidance to 5-10 SMEs each, supported by monthly virtual sessions and quarterly work-
shops, require IDR 25 billion annually for mentor incentives and program administration.

Implementation necessitates phased planning with designated resource utilization and performance milestones on both organizational and
government levels to facilitate sustainable adoption and quantifiable impact. Phase 1 foundation laying takes place over months 1-6, ne-
cessitating SME investments of IDR 35-55 million per business on leader development training, technology installations, and market
intelligence systems, and the government spending IDR 160 billion on infrastructure development, training center setup, and regulatory
framework development. Phase 2 capability extension over months 7-18 demands SME investments of IDR 35-53 million per business on
advanced employee development, technology platform installation, and performance measure systems, alongside government spending of
IDR 525 billion every year on full academy operations, subsidy scheme implementation, and mentor network development. Phase 3 opti-
mization and scaling over months 19-36 calls on SME investments of IDR 50-85 million per business on advanced analytics, automation,
and market expansion, and government commitments of IDR 30 billion on program evaluation, international best practice installation, and
success case documentation. Success measures need to include SME performance indicators of at least minimum 3:1 digital marketing
ROI within 12 months, 40% online revenue percentage by 24 months, 25% reduction of customer acquisition cost by 18 months, and 80%
digital competency scores of employees by 12 months, alongside government program effectiveness measures of 70% participation rates
of SME by 36 months and 40% on average digital maturity index improvement by 24 months.

Risk mitigation techniques need to respond to technological, financial, and implementation issues via diversification methods and contin-
gency planning mechanisms to achieve sustainability and effectiveness of the program. Technology risks need platform diversification
methods with data portability across several channels, compulsory basic cybersecurity training with cheap security solutions, and backup
systems with quick response support networks to respond to technical breakdowns and platform reliance. Financial risk management calls
for phased implementation with performance checkpoints, adaptable program scale mechanisms against economic recessions, and emer-
gency support procedures, with investment recovery methods focusing on quarterly adjustments of the program subject to market feedback
and stakeholder performance reviews. Implementation risks call for proactive responses, remedying low adoption rates via incentive ad-
justments and barrier elimination initiatives, quality control via periodic audits, and improvement mechanisms via feedback, and sustaina-
bility planning via private sector collaborations, allowing gradual transitioning to market-based solutions. Local economic impact targets
involve 15% contribution increases of the GDP via SME digital activity within 60 months, 60% digital literacy level of the SME workforce
within 48 months, 80% adoption level of the integrated digital marketing platforms via technologies within 60 months, and 25% increases
of the number of SME-technology provider collaborations within 36 months, necessitating ongoing surveillance and adaptive management
methods to achieve development outcomes while retaining the effectiveness of the program and stakeholder participation.

8. Conclusion

This research successfully explores TOE framework applications within emerging economy SME digital marketing adoption contexts,
revealing influence hierarchies that differ substantially from developed country research. Environmental factors demonstrate the strongest
influence, followed by organizational and technological factors, reflecting the unique characteristics of emerging economy business envi-
ronments where external pressures often prove more determinant than internal capabilities. Complete mediation patterns suggest that digital
marketing adoption serves as a central transformation mechanism fully mediating relationships between TOE factors and business perfor-
mance, indicating the critical strategic importance of digital marketing capabilities for SME success.

However, significant methodological limitations identified throughout the analysis require careful interpretation of findings and suggest
the need for comprehensive methodological revision in future research. Discriminant validity violations, extreme effect sizes, and compu-
tational inconsistencies compromise confidence in theoretical conclusions and necessitate replication with improved measurement models,
temporal separation, and multi-source data collection to establish robust causal relationships. Despite limitations, research provides valua-
ble insights for theory development, practical guidance for SME digital transformation, and policy recommendations for emerging economy
digital development initiatives.

Future research should prioritize addressing identified methodological concerns while extending theoretical development to better under-
stand digital transformation mechanisms within emerging economy contexts. Theoretical contributions regarding environmental factor
dominance and mediation mechanisms provide foundations for continued theory building, while practical implications offer actionable
guidance for stakeholders involved in digital economy development. Research establishes foundations for continued investigation into
digital marketing adoption patterns in developing economies while highlighting the importance of methodological rigor in establishing
valid theoretical conclusions. The study's findings, when methodologically validated, have the potential to inform both academic under-
standing and practical implementation of digital transformation strategies in resource-constrained emerging market environments.
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