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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, followed by organizational forces, and environmental forces. The adoption of electronic 

marketing is further seen to positively affect business performance. The structural model explains 

83.6% of variance for electronic marketing adoption and 70.7% of 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 

organizational-led fashion common to more developed countries. The findings indicate that SMEs 

would be best advised to place importance 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. 

Keywords: digital marketing adoption; business performance; emerging economies 

 

1. Introduction 

The digital transformation model has radically transformed competitive dynamics via what 

Winter, (1984)called "creative destruction," wherein technology-led innovations upset the existing 

business model paradigms and generate new competitive pushes, with especial impact upon smaller 

enterprises that need to manage the pull of digital opportunities against the push of resource-based 

limits theorized in Resource-Based View (RBV) scholarship as VRIN resource limits (valuable, rare, 

inimitable, non-substitutable) defining smaller firms (Barney, 1991; A. Bharadwaj et al., 2013). Digital 

marketing technologies constitute strategy assets allowing smaller enterprises to counter the scale 

disadvantages of the past via what Porter, (1985)theorized as the strategies of differentiation and cost 

leadership, utilizing inexpensive mechanisms of customer engagement and data-based decision 

capabilities generating competitive parity with the larger firms, but the adoption processes involve 

intricate interactions of the technological attributes, organizational capabilities, and environmental 

settings extending outside the limits of rational choice Theory's cost-benefit calculations to the limits 

of institutional Theory's coercive, mimetic, and normative pushes (DiMaggio & Powell, 1983; El-

Rayes et al., 2023; Venkatesh, 1999). The Technology-Organizations-Environment (TOE) model 
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integrates these theoretical insights by combining Rogers, (2003)Innovation Diffusion Theory 

(technological setting), Resource-Based View (organisational setting), and Institutional Theory 

(environmental setting) in order to gain broad-based understanding of innovation adoption 

processes, tested in breadth across various technological applications but hardly explored in the 

digital marketing contexts of emerging markets wherein unusual institutional voids along with 

resource limits can radically transform established relationships as theorized (Tornatzky, 1992). 

Systematic theoretical examination identifies three inherent limitations on existing knowledge: 

first, the geographic bias of TOE framework applications in the context of developed economy 

settings causes "institutional void" blindness, as theories grounded in mature institutional settings 

fail to adequately meet emerging market conditions of weak regulatory environments, immature 

factor markets, and information asymmetry that radically transform adoption decision calculus 

(Díaz-Arancibia et al., 2024; Oliveira et al., 2011); second, IT system-centric technological 

concentration omits consideration of integrated digital marketing ecosystems, failing to capture what 

Teece, (1996) posited as dynamic capabilities the capability of the organization to integrate, build, 

and reconfigure internal and external competencies in order to deal with swiftly shifting 

environments transitionally pertinent for digital marketing's need for continuous capability building 

and platform integration (Abed, 2020; Winter, 2003); third, adoption research's focus on initial 

implementation choices ignores what Kohli & Melville, (2019)called the "business value of IT" 

theoretical model, whereby technology adoption is explained in terms of organizational performance 

outcomes via complementary resource deployment and capability-building processes, critically 

important in the context of resource-limited environments in which ROI justification defines 

investment choices (Almeida et al., 2016; Kohli & Melville, 2019; Zahra et al., 2000). Indonesia 

provides these theoretical gaps as an emerging economy in which SMEs account for 60% of GDP but 

experience chronic intention-adoption gaps in the face of government digitalization programs, 

proposing that mainstream theoretical constructs fail to adequately explain barriers to adoption as 

well as mechanisms of performance in contexts defined by the presence of archipelagic geography, 

differential infrastructure improvement, as well as differential institutional enforcement creating 

natural experiments in the version of TOE relationships as measured in various contexts (Mayer et 

al., 1995). This study addresses these theoretical limitations through systematic empirical 

investigation of digital marketing adoption among Indonesian SMEs using an extended TOE 

framework that incorporates emerging economy institutional theory perspectives, examining how 

resource constraints and institutional voids moderate established theoretical relationships while 

investigating adoption-performance linkages through dynamic capabilities and business value of IT 

theoretical lenses. 

2. Literature Review  

2.1. Technological and Digital Marketing Adoption 

The technological dimension encompasses digital marketing technology characteristics through 

four Innovation Diffusion Theory attributes: relative advantage (comparative benefits including cost-

effectiveness and market reach), compatibility (alignment with existing processes and infrastructure), 

complexity (implementation difficulty particularly relevant for resource-constrained SMEs), and 

trialability (experimentation opportunity reducing perceived risk), which become critical for digital 

marketing adoption given these technologies' inherent complexity involving multiple integrated 

platforms requiring continuous organizational learning and dynamic capability development 

(Davison, 1985; Heiens et al., 2015; Nepal & Rogerson, 2020; Venkatesh & Bala, 2008; Yang et al., 2022). 

Meta-analytical evidence consistently demonstrates technological factors as significant adoption 

predictors, with Innovation Diffusion Theory and Technology Acceptance Model providing 

theoretical foundation that perceived technology attributes fundamentally determine adoption 

intentions through cognitive evaluation processes, while emerging market contexts amplify these 

relationships due to infrastructural constraints and resource limitations that make technology 
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characteristics particularly deterministic for SME adoption feasibility under challenging institutional 

conditions (Damanpour, 2010; Tornatzky et al., 1990; Venkatesh & Bala, 2008). Extensive empirical 

validation confirms that relative advantage, compatibility, reduced complexity, and trial 

opportunities constitute fundamental innovation adoption determinants across diverse contexts, 

supporting: 

H1: Technology has effected to Digital Marketing Adoption  

2.2. Organizational Context and Digital Marketing Adoption  

The organizational dimension encompasses internal characteristics that determine a firm's 

readiness and capacity for technology adoption, grounded in Resource-Based View (RBV) theory 

which posits that superior internal capabilities enable competitive advantage through effective 

resource deployment and technology implementation (A. S. Bharadwaj, 2000; Sambamurthy et al., 

2003). Four critical organizational factors influence adoption: management support, representing 

leadership commitment and strategic resource allocation that signals organizational priorities 

(Jeyaraj et al., 2006; Khazanchi et al., 2007; Numa & Ohnishi, 2023); organizational resources, 

encompassing financial, human, and technological assets necessary for implementation sustainability 

(Wade & Hulland, 2004); innovation culture, reflecting organizational openness to change and 

experimental capacity (Khazanchi et al., 2007; Škerlavaj et al., 2010); and existing IT capability, 

comprising technological infrastructure and accumulated digital competencies that provide 

integration foundations (A. S. Bharadwaj, 2000). SME contexts present unique challenges including 

resource constraints, informal structures, and concentrated decision-making that create distinctive 

adoption dynamics compared to larger enterprises (Dasgupta et al., 1999). 

Empirical research consistently demonstrates organizational readiness as the strongest predictor 

of technology adoption success, with substantial explanatory power across organizational contexts 

(Hradecky et al., 2022; Zhen et al., 2021). RBV theory suggests that organizations possessing superior 

internal capabilities management support, adequate resources, innovation-oriented culture, and IT 

competencies are better positioned to recognize technology benefits, allocate implementation 

resources, and manage adoption processes effectively(Chen et al., 2021; Kraaijenbrink et al., 2010). 

Meta-analytical evidence confirms that organizational characteristics consistently predict technology 

adoption success across various contexts, though SME-specific constraints require context-sensitive 

investigation for digital marketing adoption (Taherdoost et al., 2024): 

H2: Organization has effect to Digital Marketing Adoption  

2.3. Environmental Context 

The environmental dimension encompasses external pressures and opportunities influencing 

organizational technology adoption decisions, theoretically grounded in Institutional Theory which 

explains organizational behavior through three isomorphic pressures: coercive (regulatory 

requirements and stakeholder expectations), mimetic (imitation of successful competitors under 

uncertainty), and normative (professional standards and industry best practices) that collectively 

drive organizational conformity and legitimacy-seeking behavior (DiMaggio & Powell, 1983; 

Podsakoff et al., 2009). Four critical environmental factors operationalize these theoretical 

mechanisms: competitive pressure represents mimetic isomorphism as organizations respond to 

industry digitalization trends and competitor strategic actions to maintain market position (Dess & 

Davis, 1984; Liu et al., 2024; M. Porter, 1985); regulatory environment embodies coercive 

isomorphism through government policies, support programs, and legal frameworks that mandate 

or incentivize digital adoption (Malope et al., 2021; Rizvi et al., 2024); market characteristics reflect 

normative isomorphism via customer expectations, supplier capabilities, and industry maturity 

standards that create stakeholder compliance pressures (Lopes et al., 2022; Madhavaram et al., 2024); 

and infrastructure availability constitutes structural environmental constraints determining 
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technological feasibility through digital infrastructure quality, connectivity, and support service 

availability (Boahene Osei, 2024; Tang et al., 2023). 

Institutional Theory predicts that environmental pressures drive technology adoption as 

organizations seek legitimacy and competitive parity within their institutional fields, with empirical 

evidence demonstrating stronger environmental influence in developing economies where 

institutional voids and infrastructure limitations create heightened dependency on external support 

systems compared to mature digital ecosystems (DiMaggio & Powell, 1983; Ramdani et al., 2007). The 

theory's core proposition that organizations respond to institutional pressures through adaptive 

behavior to maintain legitimacy provides theoretical foundation for expecting positive 

environmental influence on digital marketing adoption, supported by meta-analytical evidence 

identifying competitive pressure, regulatory support, market characteristics, and infrastructure 

availability as consistent predictors across organizational contexts (Obiakor et al., 2022; Oliveira-Dias 

et al., 2022). This theoretical framework suggests that environmental factors create institutional 

imperatives for digital marketing adoption through legitimacy pressures and resource dependencies 

(Ali Abbasi et al., 2022): 

H3: Environment has effect to Digital Marketing Adoption  

2.4. Digital Marketing and Business Performance 

Digital marketing involves the systematic implementation of digital platforms and technologies 

to perform marketing activities through electronic media, distinguishing it from the past practice of 

marketing based on the potential of digital marketing for instantaneous bidirectional communication, 

data-informed targeting, as well as performance measurement that informs continuous optimization 

of related capabilities like social media marketing, search engine optimization, and content 

marketing. These capabilities function as integrated capability systems as much as distinct tools (Im 

& Workman, 2004; Kannan & Li, 2016; Workman & Lee, 2022). For small- and medium-sized 

enterprises, digital marketing is equalizing the playing field by ensuring equal access to sophisticated 

marketing capabilities that were out of reach based on insufficient resources; however, tangible 

success requires refined organizational learning processes involving the acquisition of technological 

capabilities, strategy alignment, as well as skill-building, which is beyond technology 

implementation (Nadányiová et al., 2021; Neneh, 2022; Neneh & Dzomonda, 2024). 

The conceptual foundation linking digital marketing adoption to business performance is based 

on Resource-Based View (RBV) theory, which explains sustainable competitive advantage through 

VRIN-based resources (Valuable, Rare, Inimitable, Non-substitutable), as well as capabilities theory, 

extending RBV by describing the formation, combination, and recombination of internal-external 

capabilities of firms in swiftly evolving environments (Barney, 1991; Teece, 1996). Digital marketing 

adoption creates competitive advantage along three mechanisms based on RBV: resource 

complementarity (in which digital technologies amplify pre-existing marketing assets via 

complementary interactions), capability growth (in which the processes of adoption develop new 

customer analytics-relationships-based competencies of the organization), as well as competitive 

advantage based on positioning (in which technology-assisted marketing capabilities provide 

uncompetitive differentiation unavailable for non-users of these technologies) (A. S. Bharadwaj, 2000; 

Kohli & Melville, 2019). Meta-analytic empirical evidence shows numerous positive relationships of 

various performance outcomes with technology-based adoption, covering operational effectiveness, 

market performance, as well as financial measures, with the size of the effects supporting theoretical 

proclamations of RBV that technology-based capabilities, when implemented efficiently, generate 

tangible competitive advantages when reinforced by complementary investments in the 

organization's assets (Bindl et al., 2022; Kohli & Melville, 2019). 

H4: Digital Marketing Adoption has effect to Business Performance  
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2.5. Conceptual Framework  

The Technology-Organization-Environmental Theory forms the pillars of this integrated model 

that examines the interconnection of factors that influence digital marketing adoption in 

entrepreneurship and its resultant impact on business performance (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 that is the endogenous variable (Nadányiová et al., 2021; Samantha & Almalik, 2019; 

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 (Anwar, 

2018; Y. Chang et al., 2018). The framework 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. 

 

Figure 1. conceptual framework. 

3. Method  

3.1. Research Design  

This research utilised purposive sampling of 300 SMEs categorised based on Indonesian Law 

No. 20/2008 as Micro Enterprises (assets ≤IDR 50 million, turnover ≤IDR 300 million, <5 employees) 

and Small Businesses (assets IDR 50-500 million, turnover IDR 300 million-2.5 billion, 5-19 

employees) using cross-sectional survey design involving structured Google Forms questionnaires 

with systematic respondent participation via email and WhatsApp channels after informed consent 

protocols, obtaining 241 initial responses in three weeks that went through vigorous validity resulting 

in 218 usable responses after removal of incomplete or below-threshold responses.  

The present research adopts a quantitative method with an exploratory design in examining the 

adoption of digital marketing in Indonesian SMEs under the TOE model framework(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 for examining 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 of the question item. All measurement 
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items in this study were adapted from previously validated scales in established literature. The 

technological factor items were adopted from (Mustafa et al., 2022)and (Venkatesh, 2008), 

organizational factor items from C.-C. Chang et al, (2022), environmental factor items from 

(Bamgbade et al., 2022; Liang et al., 2013) digital marketing adoption items from Venkatesh & Bala, 

(2008), and business performance items from (Lin et al., 2008). 

3.2. Data Anaylisis 

This study employed Partial Least Squares Structural Equation Modeling (PLS-SEM) using 

SmartPLS 4.0 to analyze hypothesized relationships between technology adoption determinants and 

business performance, chosen for its ability to simultaneously evaluate measurement model quality 

and structural relations while handling complex models with numerous variables and considering 

measurement error (J. F. Hair & Sarstedt, 2019; Sarstedt, 2008). The analysis followed established two-

stage procedures: first assessing measurement model quality through reliability and validity 

evaluation, then testing structural relationships between constructs, incorporating comprehensive 

diagnostic procedures for data quality, model assumptions, and common method variance following 

recommended best practices (Anderson & Gerbing, 1982; MacKenzie et al., 2011). 

Measurement model assessment evaluated construct reliability using Cronbach's alpha (>0.7) 

and Composite Reliability (>0.8), convergent validity through factor loadings (>0.7) and Average 

Variance Extracted (AVE >0.5), and discriminant validity via Fornell-Larcker criterion and HTMT 

ratios (<0.85) following established guidelines (Fornell & Bookstein, 1982; J. Hair & Alamer, 2022). 

Structural model evaluation utilized bootstrapping with 5,000 subsamples for path significance 

testing, Cohen's f² values for effect sizes (0.02 small, 0.15 medium, 0.35 large), R² for explained 

variance, Stone-Geisser Q² for predictive relevance, SRMR for model fit (<0.08), and VIF for 

collinearity assessment (<5.0) (Bentler, 1990; Sarstedt, 2008; Sarstedt & Moisescu, 2024). Mediation 

analysis employed bias-corrected bootstrap confidence intervals with variance accounted for (VAF) 

measures for effect quantification, while alternative model testing included PLSpredict procedures 

for out-of-sample predictive validity and cross-validation techniques for model stability evaluation 

(Hayes & Preacher, 2010). 

4. Result  

4.1. Measurement Model 

Table 1 presents the comprehensive assessment of the measurement model, displaying 

descriptive statistics, reliability coefficients, and validity measures for all constructs in the study. The 

table includes mean scores, standard deviations, outer loadings, t-statistics, Q² values, Cronbach's 

alpha, composite reliability (CR), and average variance extracted (AVE) for each construct and their 

respective indicators. 

Table 1. Measurement model. 

Construct Mean SD 
Outer 

loadings 

t-

students 
QB2 alpha Cr AVE 

Business Performance    0.878 0.894 0.731 

BPE1  5,473 1,543 0.885 55,299 0.571    

BPE2  4,688 1,905 0.868 52,728 0.558    

BPE3  5,527 1,642 0.818 25,656 0.515    

BPE4  5,731 1,565 0.846 32,553 0.520    

Environment      0.861 0.862 0.783 

ENO1 6,077 1,362 0.883 50,206 0.495    
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ENO2  5,727 1,493 0.897 36,490 0.593    

ENO3  5,788 1,493 0.914 55,398 0.640    

Organization      0.880 0.885 0.806 

ORG1  5,965 1,343 0.861 35,576 0.528    

ORG2  5,862 1,485 0.880 32,226 0.589    

ORG3  5,719 1,479 0.791 19,669 0.406    

ORG4  5,408 1,450 0.819 28,843 0.467    

Entrepreneurship Digital  Marketing 

Adoption 

   0.859 0.862 0.703 

TMS1 5,654 1,550 0.873 43,881 0.498    

TMS2  4,431 0,944 0.871 33,496 0.510    

TMS3  4,327 0,931 0.911 45,409 0.607    

Technology      0.891 0.891 0.821 

TOE1 6,000 1,436 0.890 33,888 0.539    

TOE2  5,958 1,487 0.916 48,620 0.629    

TOE3  5,812 1,539 0.912 44,517 0.627    

The measurement model has excellent psychometric properties in all five constructs, as revealed 

by Cronbach's alpha values (0.859-0.891) and composite reliabilities (0.862-0.894) that far exceed the 

0.70 cut-off, thus confirming considerable reliability. Convergent validity is strongly established 

based on factor loadings (0.791-0.916; all above 0.70) accompanied by significant t-values (19.669-

55.398) as well as average variance extracted (AVE) values (0.703-0.821; all above the 0.50 cut-off) 

showing that all constructs share more than half of their variance in indicators, with the highest 

convergent validity being observed in the case of Technology (0.821), followed by Organization 

(0.806), Environment (0.783), Business Performance (0.731), and Entrepreneurship Digital Marketing 

Adoption (0.703). Besides, all positive Stone-Geisser Q² values (4.327-6.077) further establish 

predictive relevance in all constructs, while the values of constructs along with standard deviations 

(0.931-1.905) delineate sufficient response variance. These comprehensive outcomes establish the 

measurement model's reliability, convergent validity, as well as predictive relevance, forming the 

solid ground for the structural model testing as well as hypothesis checking. 

Tables 2 and 3 demonstrate significant associations between research constructs, with the 

correlation matrix revealing strong to very strong positive relationships among all variables, 

particularly Environment-Organization (0.888), Entrepreneurship-Organization (0.882), and 

Environment-Entrepreneurship (0.877), while the weakest correlation was Technology-Environment 

(0.663). The Heterotrait-Monotrait (HTMT) analysis confirms discriminant validity with square root 

AVE values ranging from 0.838 to 0.906 and all HTMT values below the 0.90 threshold (highest: 0.778 

for Environment-Organization), indicating that while constructs are interrelated, they maintain 

distinctiveness as separate concepts. These results validate the measurement model's discriminant 

validity and reliability, providing a solid foundation for structural equation modeling analysis in 

examining business performance and digital marketing adoption in entrepreneurship. 

Table 2. Discriminant Validity Assessment. 
 

Business 

Performance 

Entrepreneurship 

Digital Marketing 

Adoption 

Environment Organization Technology 
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Business 

Performance  

     

Entrepreneurship 

Digital Marketing 

Adoption  

0.744  

    

Environment  0.771  0.877  

   

Organization  0.723  0.882  0.888  

  

Technology  0.706  0.702  0.663  0.777  

 

 

Table 3. Discriminant Validity Assessment with HTMT. 
 

Business 

Performance  

Entrepreneurship Digital 

Marketing Adoption  

Environment  Organization  Technology  

Business Performance  0.855  

    

Entrepreneurship Digital 

Marketing Adoption  

0.660  0.885  

   

Environment  0.686  0.769  0.898  

  

Organization  0.636  0.760  0.778  0.838  

 

Technology  0.626  0.615  0.592  0.683  0.906  

Table 4. Path analysis and mediation. 

 Path Sd 
T-

value 
f2 95CI  H Supported 

Direct effect       VIF   

Environment -> Entrepreneurship 

Digital Marketing Adoption  
0.430 0.083 5.166 0.216 

[0.171; 

0.408 1,000 
H1 Yes 

Organization -> Entrepreneurship 

Digital Marketing Adoption  
0.337 0.097 3.467 0.109 

[0.095; 

0.344] 2,575 
H2 Yes 

Technology -> Entrepreneurship 

Digital Marketing Adoption  
0.130 0.063 2.061 0.027 

[0.010: 

0.185] 3,135 
H3 Yes 

Entrepreneurship Digital Marketing 

Adoption -> Business Performance  
0.660 0.047 13.901 0.771 

[0.563; 

0.748] 1,906 
H4 Yes 

         

Indirect effect       VAF   

Environment -> Business 

Performance  
0.284 0.060 4.692  

[0.269; 

0.589] 
0,568  Yes 

Organization -> Business 

Performance  
0.222 0.065 3.424  

[0.140; 

0.517] 
0,444  Yes 

Technology -> Business Performance  0.086 0.044 1.947  
[0.015; 

0.267] 
0,172  Yes 

Total effect          
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Entrepreneurship Digital Marketing 

Adoption -> Business Performance  
0.660  0.047  13.901   

[0.563; 

0.748]   
  

Environment -> Business 

Performance  
0.284  0.060  4.692   

[0.171; 

0.408]    
  

Environment -> Entrepreneurship 

Digital Marketing Adoption  
0.430  0.083  5.166   

[0.269; 

0.589]    
  

Organization -> Business 

Performance  
0.222  0.065  3.424   

[0.095; 

0.344]    
  

Organization -> Entrepreneurship 

Digital Marketing Adoption  
0.337  0.097  3.467   

[0.140; 

0.517]    
  

Technology -> Business Performance  0.086  0.044  1.947   
[0.010; 

0.185]    
  

Technology -> Entrepreneurship 

Digital Marketing Adoption  
0.130  0.063  2.061   

[0.015 

;0.267]    
  

The structural model demonstrates robust support for all hypothesized direct relationships with 

statistically significant coefficients and acceptable multicollinearity diagnostics (VIF 1.000-3.135), 

revealing environmental factors as primary adoption determinant (β = 0.430, t = 5.166, p < 0.001, f² = 

0.216), organizational factors as secondary predictor (β = 0.337, t = 3.467, p < 0.001, f² = 0.109), 

technological factors showing weaker influence (β = 0.130, t = 2.061, p < 0.05, f² = 0.027), and digital 

marketing adoption exhibiting substantial performance impact (β = 0.660, t = 13.901, p < 0.001, f² = 

0.771), supporting H1-H4 according to Cohen's effect size criteria (Hair et al., 2019). However, critical 

methodological failures severely compromise mediation analysis validity, including systematic 

confidence interval inconsistencies where indirect effect bounds contradict total effect intervals 

(Environment → Performance indirect [0.269; 0.589] versus total [0.171; 0.408]), indicating 

fundamental computational errors in bias-corrected bootstrapping procedures violating 

mathematical principles of effect decomposition. Additionally, reported VAF values (0.56, 0.444, 

0.172) demonstrate conceptual errors by presenting indirect effect magnitudes rather than required 

variance proportions, constituting serious methodological violations precluding reliable mediation 

interpretation despite robust direct effects, necessitating complete reanalysis with proper 

bootstrapping procedures and accurate VAF computation before mediation conclusions can be 

scientifically supported. 

Table 5. Construct Prediction Summary. 

Construct Prediction Summary 

Business Performance  Q²predict  

Entrepreneurship Digital Marketing Adoption  0.484  

   0.651  0.600  0.392  

 Q²predict  PLS-SEM_RMSE  PLS-SEM_MAE  LM_RMSE  LM_MAE  

BPE1  0.428  1.171  0.952  1.160  0.870  

BPE2  0.366  1.524  1.260  1.520  1.180  

BPE3  0.258  1.421  1.086  1.443  1.067  

BPE4  0.344  1.273  0.958  1.283  0.906  

TMS1  0.535  1.061  0.732  1.109  0.761  

TMS3  0.495  0.674  0.450  0.678  0.434  
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TMS4  0.487  0.670  0.441  0.719  0.460  

The PLS predict analysis reveals methodologically complex results with construct-level 

Q²predict values indicating positive predictive relevance (Entrepreneurship Digital Marketing 

Adoption = 0.651; Business Performance = 0.484) exceeding zero thresholds, yet indicator-level 

analysis exposes substantial heterogeneity ranging from 0.258 to 0.535, challenging uniform construct 

predictive validity assumptions (Sharma et al., 2021). Critical assessment comparing PLS-SEM 

against Linear Model benchmarks using RMSE and MAE criteria demonstrates mixed performance 

patterns where certain indicators favor PLS-SEM while others support linear approaches, questioning 

structural equation modeling's universal superiority over parsimonious alternatives for predictive 

purposes. Fundamental methodological limitations severely constrain interpretation, including 

incomplete data presentation obscuring systematic comparison protocols, absence of clearly defined 

superiority thresholds, and lack of comprehensive indicator-level benchmarking preventing 

definitive predictive validity conclusions. The mixed performance suggests that structural model 

complexity may not consistently translate into superior out-of-sample prediction compared to 

simpler linear approaches, indicating theoretical sophistication does not necessarily confer predictive 

advantages, with practical significance dependent on context-specific error tolerances and 

managerial decision-making requirements rather than statistical significance alone, requiring 

acknowledgment that predictive capability varies across construct dimensions and necessitating 

future research prioritizing systematic evaluation of when structural complexity justifies predictive 

complexity over methodologically simpler alternatives. 

5. Discussion  

5.1. Theoretical Implications and Methodological Considerations 

This study advances theoretical understanding of digital marketing adoption through 

systematic application of the TOE framework while uncovering critical methodological 

considerations that fundamentally challenge conventional measurement approaches in digital 

transformation research. The empirical findings validate TOE framework applicability in 

entrepreneurial contexts, revealing environmental factors as the primary adoption determinant, 

followed by organizational and technological factors, consistent with institutional theory's coercive, 

mimetic, and normative isomorphism mechanisms that prioritize external legitimacy pressures and 

organizational conformity over purely technological considerations (DiMaggio & Powell, 1983; 

Tornatzky, 1992). The demonstrated strong correlations between digital marketing implementation 

and organizational performance provide empirical support for resource-based view theoretical 

propositions regarding digital competencies as valuable, rare, inimitable, and organizationally-

embedded resources that create sustainable competitive advantage through dynamic capability 

development, with Indonesian SMEs evidence revealing transformational effects on operational 

efficiency, competitive positioning, and financial performance that confirm digital marketing's 

strategic asset value (Affandi et al., 2024; Barney, 1991; Teece, 1996). 

However, critical examination reveals fundamental methodological limitations that 

substantially compromise the validity and reliability of these theoretical conclusions, particularly 

discriminant validity failures between Business Performance and Entrepreneurship Digital 

Marketing Adoption constructs that violate essential assumptions of construct distinctness required 

for structural equation modeling validity. Contemporary psychometric research demonstrates that 

traditional discriminant validity assessment methods, including the Fornell-Larcker criterion, exhibit 

inadequate sensitivity for detecting validity violations, while advanced techniques such as 

Heterotrait-Monotrait (HTMT) ratio analysis with stringent cutoff values (≤0.85) provide superior 

diagnostic capability for identifying conceptual overlap and measurement model misspecification 

(Henseler & Sarstedt, 2013). Current methodological best practices mandate comprehensive 

measurement invariance testing across diverse populations and contexts before hypothesis testing, 
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as conventional reliability measures often prove insufficient for complex multidimensional 

constructs, particularly in digital environments where performance conceptualization requires 

differentiation between customer-oriented versus business-oriented outcome measures that may 

necessitate fundamental reconceptualization of performance measurement frameworks (Fornell & 

Larcker, 1981). 

The identified discriminant validity deficiencies between Business Performance and 

Entrepreneurship Digital Marketing Adoption constructs indicate problematic conceptual overlap 

that fundamentally challenges their theoretical distinctness as posited in structural models, 

suggesting these constructs may exist within overlapping theoretical domains rather than 

representing genuinely separate phenomena, thereby questioning the validity of hypothesized causal 

relationships and structural model interpretations. This methodological limitation reflects broader 

measurement challenges inherent in digital transformation research within emerging economy 

contexts, where MSMEs face complex technical, resource, and institutional constraints that create 

measurement complexities requiring innovative research design approaches and construct 

operationalization strategies (Purnomo et al., 2024). These findings underscore the critical importance 

of advancing methodological rigor alongside theoretical development, emphasizing the need for 

comprehensive construct validation, innovative measurement approaches, and careful consideration 

of contextual factors that influence construct conceptualization and operationalization in digital 

marketing adoption research, particularly within resource-constrained entrepreneurial environments 

where traditional measurement assumptions may not adequately capture the complexity of digital 

transformation processes. 

5.2. Practical Implications and Observations for Management 

Recognizing methodological limitations, our current research greatly complements existing 

knowledge about organizational transformation and internet-based marketing practices. 

Environmental contingencies call for a deep organizational capability to scan and monitor external 

market forces (Duncan, 1972). There is a need for organizations to tread carefully through developing 

their absorptive capability relative to environmental intelligence and adaptive abilities to cope 

effectively with external forces (Cohen, 2023). 

The strong correspondence between digital marketing and outcome measures is challenging to 

interpret given prevailing measurement limitations, but it does validate claims by practitioners about 

the benefits of digital transformation (Gagan Deep, 2023; Zhao et al., 2024). Organizations therefore 

need to view digital marketing not just as a strategic tool but as instead a strategic asset worthy of 

deliberate cultivation and integration into overarching organizational plans. The importance of 

organizational factors highlights the critical role of internal readiness, including factors like 

managerial support, organizational culture, and skills in managing change (Azeem et al., 2021; 

Kuffuor et al., 2024; Mauro et al., 2024). This insight indicates that proper implementation of 

electronic marketing requires deliberate improvements within the company that go beyond merely 

financial investment into technological infrastructure. 

5.3. Future Research Directions and Methodological Advancement 

The findings and limitations presented within this current research suggest several directions 

for future research activities. The discriminant validity issues related to the Entrepreneurship Digital  

Marketing Adoption and Business Performance constructs suggest a need for a further nuanced 

understanding of performance outcomes within electronic settings. Future research would need to 

determine if these constructs are measures of an overarching, higher-order performance construct or 

if a complete reconceptualization is required (Lumpkin & Dess, 1996; Xie et al., 2024). The differences 

in computing methods seen in mediation analyses highlight the need for stronger analytical 

frameworks and validation procedures within structural equation modeling research. Future studies 

should embrace systematic methods that ensure analytical accuracy and consistency, possibly 

through automated validation processes and enhanced software features (Hayes, 2018). 
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The findings based on mixed predictive estimation show great promise for hybrid modeling 

strategies that can combine theoretical richness with predictive accuracy. Future research should 

systematically investigate the conditions and ways under which elaborate structural models produce 

greater benefits over simpler alternatives, informing methodological insight into criteria for model 

choice in organizational research (Sarstedt et al., 2022; Shmueli et al., 2019). Longitudinal research 

methods would greatly enhance understanding of causal relationships and temporal dynamics that 

define processes associated with adopting digital marketing. Moreover, cross-cultural validation 

studies would enhance applicability and theoretical strength of the TOE framework across diverse 

organizational and national settings (Zhong & Moon, 2023). 

6. Conclusion 

This study contributes to digital marketing and technology adoption literature by providing 

empirical evidence supporting the continued relevance of the TOE framework in explaining digital 

marketing adoption within entrepreneurial contexts, demonstrating significant correlations between 

digital marketing capabilities and business performance outcomes that refine theoretical 

understanding of digital transformation processes and highlight the strategic importance of 

environmental factors as key organizational priorities. The findings support arguments for continued 

organizational investment in digital marketing capabilities as critical strategic assets for competitive 

advantage, advancing theoretical knowledge by validating established frameworks in emerging 

technology contexts while providing practical implications emphasizing adaptive capacity and 

external responsiveness as fundamental components of successful digital transformation initiatives. 

These contributions enhance understanding of how external intelligence and environmental 

adaptation drive organizational success in digital marketing implementation. 

However, significant methodological limitations must be acknowledged, particularly 

discriminant validity issues between Performance and Entrepreneurship Digital Marketing Adoption 

constructs that compromise confidence in structural relationships, alongside variations in mediation 

analyses and predictive measures that underscore the need for methodological advancement in 

future research designs. These methodological challenges contribute to ongoing scholarly debates 

regarding research quality and analytical rigor in organizational studies, highlighting the imperative 

for rigorous measure validation, computational accuracy, and predictive power testing to establish 

reliable theoretical foundations. The identification of both theoretical insights and methodological 

constraints creates a platform for future theoretical progress and methodological refinement, 

emphasizing the need for continued innovation in measurement approaches and analytical 

techniques to enhance both academic understanding and practical application in digital marketing 

adoption research within complex organizational settings, while demonstrating how structural 

equation modeling applications in organizational contexts require careful consideration of both 

theoretical frameworks and analytical precision. 
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