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Objective: Access to financing is a critical factor for Micro, Small, and Medium 
Enterprises (MSMEs) to enhance business capacity and competitiveness; however, it 
remains a major challenge in Indonesia. This study aims to analyze the roles of 
technological, organizational, and environmental factors in strengthening access to 
financing and their implications for MSME competitiveness using the Technology–
Organization–Environment (TOE) framework, with Internet of Things (IoT) 
integration as the technological context. Method: A quantitative research design was 
employed using the Partial Least Squares–Structural Equation Modeling (PLS-SEM) 
approach. The sample consisted of 109 food and beverage MSMEs in Sidoarjo Regency, 
selected through proportionate stratified sampling. Results: The results indicate that 
technological and organizational factors have a significant effect on MSME financing, 
while environmental factors do not show a significant direct effect. Furthermore, 
technology and organization significantly influence MSME competitiveness, whereas 
environmental factors are not significant determinants of competitiveness. The findings 
also reveal that financing has a significant negative effect on MSME competitiveness, 
suggesting that increased access to financing does not automatically enhance 
competitiveness unless it is managed productively and efficiently. Overall, the study 
highlights that strengthening MSME competitiveness is more effectively achieved 
through the development of internal capabilities, particularly technological readiness 
and organizational capacity, with financing acting as a supporting factor that must be 
strategically managed. Novelty: This study contributes empirically to the TOE 
literature by positioning IoT integration as a mechanism for improving operational data 
quality to support financing, access and competitiveness. 
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INTRODUCTION 

Micro, Small, and Medium Enterprises (MSMEs) are the backbone of Indonesia's 

economy. In 2023, the number of MSMEs will reach 66 million business units, 

contributing around 61% to the Gross Domestic Product (GDP) and absorbing around 

117 million workers or 97% of the total national workforce [1]. Despite their significant 

contributions, MSMEs face major challenges in accessing financing. Data from the 

Financial Services Authority (OJK) shows that only about 21% of MSMEs get access to 

financing from formal financial institutions, making Indonesia the country with the 

lowest access to MSME financing in Asia [2].  
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Table 1. Contribution of MSMEs to the Indonesian Economy 

Indicator Value 

Number of MSMEs ±66 million units 

Contribution to 

GDP 
±61% 

Labor absorption ±117 million people 

Percentage of 

national labor force 
±97% 

 

Table 1 shows that MSMEs have a very dominant role in the national economy, 

both in terms of the number of business units, contribution to the Gross Domestic Product 

(GDP), and labor absorption. This dominance confirms that the sustainability of MSMEs 

has direct implications for national economic stability.  

 

Table 2. Percentage of MSMEs Experiencing Obstacles in Access to Financing 

Year 
Percentage of MSMEs 

Constrained by Financing 

2020 ±60% 

2021 ±56% 

2022 ±53% 

2023 ±51.09% 

 

Based on Table 2, it can be seen that the obstacles to access to MSME financing 

have shown a downward trend in recent years, but the percentage is still relatively high. 

In 2023, 51.09% of MSMEs will still have difficulties accessing capital. This condition 

shows that despite various financing and financial inclusion programs, the problem of 

access to financing for MSMEs has not been optimally resolved. 

Based on data from the Central Statistics Agency (BPS) and the Ministry of 

Cooperatives and SMEs, obstacles to access to capital are still the main problems faced 

by MSMEs in recent years. The results of the national survey show that in the 2020–2023 

period, more than half of MSMEs experienced difficulties in obtaining formal financing. 

Although the percentage of MSMEs constrained by capital shows a downward trend, in 

2023 it is still recorded that 51.09% of MSMEs face limited access to financing. This 

condition indicates that MSME financing problems are structural and sustainable, so a 

more comprehensive strategic approach is needed to strengthen access to financing in a 

sustainable manner. 

 The most common problems faced by MSMEs in Indonesia are capital problems 

which in the end are lack of financing, around 51.09% of MSMEs experience obstacles in 

access to capital and low use of information and communication technology in business 

operations[3]. This problem is a fundamental problem at this point because it will have 

an impact on everything else. On the other hand, MSMEs have strengths in the form of a 
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large number of business units, operational flexibility, and the ability to adapt to market 

changes. In addition, the development of digital technology and government policy 

support for financial inclusion and digitalization of MSMEs opens up significant 

opportunities to strengthen access to financing. The use of technology, including the 

integration of the Internet of Things (IoT), has the potential to be a strategic solution in 

improving the quality of business data, strengthening the trust of financing institutions, 

and encouraging sustainable improvement in the competitiveness of MSMEs. 

The ability of MSMEs to create value and achieve long-term growth is greatly 

influenced by intellectual capital management and leadership structures, which are 

critical components in an organization's readiness to adopt technologies such as IoT[4]. 

In the digital era, the adoption of technology such as the Internet of Things (IoT) can 

improve operational efficiency and access to MSME financing. However, IoT adoption 

among Indonesian MSMEs is still low[5]. Integrating IoT technology in financing 

platforms can be a solution to overcome limited access to MSME financing. IoT can 

provide real-time data on business performance can improve operational efficiency and 

access to financing through real-time data[6]. In addition, it shows that the use of real-

time data from IoT can improve the accuracy of MSME credit risk assessment through 

the Graph Neural Networks model, which is very important because it will ensure 

security for MSMEs[7].  In some respects of the integration of IoT integration, it was 

found that the adoption of technologies such as IoT by manufacturing MSMEs can 

increase the supply of credit from banks through real-time operational data[8]. However, 

the implementation of this solution requires an in-depth understanding of the factors that 

affect the adoption of technology by MSMEs. In this study, the Internet of Things (IoT) is 

not treated as a separate independent variable, but as a context of technology integration 

that strengthens the quality of MSME operational data, thereby supporting mechanisms 

to strengthen financing and increase competitiveness. 

Various international studies show that the problem of low adoption of digital 

technology in MSMEs, which has an impact on weak business registration and limited 

access to financing, needs to be analyzed using a framework that is able to accommodate 

internal and external factors systematically. Framework Technology–Organization–

Environment (TOE)) has been widely used in MSME research because it is able to explain 

how technological readiness, organizational characteristics, and environmental pressures 

and support affect digital technology adoption decisions[9]. Another study also confirms 

that the TOE approach is effective in analyzing the adoption of digital technology and e-

commerce in MSMEs in developing countries, including Indonesia[10]. 

In the context of integration Internet of Things (IoT), research on the manufacturing 

and MSME sectors shows that TOE is relevant to explain the adoption of IoT and its 

impact on organizational performance and operational efficiency[11]. In addition, an 

international study in the field of MSME financing emphasizes that digitalization and 

financial technology are able to expand access to financing through improving the quality 
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of business information and reducing information asymmetry, so that the analysis of the 

adoption of TOE-based technology becomes increasingly relevant [12]. 

Therefore, this study uses the Technology–Organization–Environment TOE approach  to 

explain how technology adoption in an organization is influenced by three main contexts, 

namely: 

1. Technological  

Describe the technologies available to organizations both in use and under 

exploration. Factors such as relative benefits, complexity, and compatibility of 

technology come into this context [13]. 

2. Organizational  

It refers to the internal characteristics of the organization such as size, level of 

formality, human and technical resources, and management structure. These 

factors determine the organization's internal readiness to adopt new technologies 

[14]. 

3. Environmental  

Relating to external conditions that affect the organization, such as industry 

competition, support from the government, pressure from consumers, and 

linkages with business partners [15]. 

The TOE Framework is widely used in information systems and technology 

research because of its flexibility in explaining the multidimensional factors that 

influence technology adoption, including the Internet of Things (IoT), cloud computing, 

and e-commerce in the MSME (Micro, Small, and Medium Enterprises) sector [16]. The 

utilization of the TOE framework helps to understand the key factors influencing the 

adoption of digital technology by MSMEs in Indonesia, including technological readiness 

and environmental support, which is an important basis for the integration of IoT 

platforms to strengthen access to finance [17]. The TOE framework allows the 

formulation of a conceptual model that describes the readiness and potential for 

information technology adoption among MSMEs, as a strategic basis in encouraging the 

integration of digital platforms such as IoT to strengthen access to finance and 

competitiveness [18]. 

The adoption of technology by MSMEs is influenced by technological, 

organizational, and environmental factors, which in the perspective of TOE can be 

adapted to encourage the use of digital platforms such as IoT to improve access to 

financing and business performance[14]. Previous research has examined the adoption 

of digital technology by MSMEs and the challenges of accessing financing separately. 

Based on research by[19] stated that the adoption of artificial intelligence in Balikpapan 

MSMEs shows that the TOE approach is effective in identifying obstacles and drivers of 

technology implementation, which can also be applied in IoT integration to strengthen 

access to financing and competitiveness of MSMEs. This is in line with a study by[20] that 

technology has been proven to play a mediating role in improving the performance of 

MSMEs, which shows that the integration of digital technologies such as IoT by 
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considering technological, organizational, and environmental factors, can be an effective 

strategy to strengthen competitiveness and access to financing. Other researchers[21] that 

the adoption of technology by MSMEs in developing countries such as Indonesia is 

influenced by internal and external factors, including technology awareness, 

organizational support, and dimensional environmental pressures that are in line with 

the TOE framework in encouraging the use of digital technologies such as IoT to improve 

access to financing and business competitiveness. 

However, the integration of IoT technology in MSME financing platforms with the 

TOE Framework approach is still rare, especially in the Indonesian context. The novelty 

of this research is that the concept that is based on TOE Framework which is a conceptual 

framework first introduced by Tornatzky and Fleischer (1990) in his book The Processes 

of Technological Innovation. The TOE framework allows MSMEs to identify key factors 

influencing the successful adoption of business technology, including technological, 

organizational, and environmental aspects, which are important guides in the 

implementation of IoT to strengthen access to finance and competitiveness[22]. 

Technological, organizational, and environmental factors significantly influence the 

adoption of e-commerce by MSMEs in Indonesia, which shows the importance of the 

TOE approach in developing technology integration strategies such as IoT to strengthen 

access to financing and competitiveness [23].  

The weak understanding of financial knowledge, especially financing, makes the 

condition of MSMEs even more difficult in their management. The role of financial 

institutions needs to be improved again in order to contribute to MSMEs. The problems 

that are still an obstacle in the development of MSME businesses are the limited capital 

they have and the difficulty of MSMEs accessing capital sources. Prior to the enactment 

of the Law on Bank Indonesia No. 23 of 1999 as amended by Law No. 3 of 2004, Bank 

Indonesia's policy in assisting the development of small businesses and cooperatives, 

Bank Indonesia was able to provide financial assistance to MSMEs, known as Bank 

Indonesia Liquidity Loans (KLBI). However, after the law mentioned above. 

This research has some significant novelties. First, conceptually, this study applies the 

TOE Framework (Technology, Organization, Environment) directly in the context of Internet 

of Things (IoT) technology integration to overcome the limited access to MSME financing, 

which has not been widely done in previous research, especially in Indonesia.  
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Figure 1. Conceptual Framework 

  

 

RESEARCH METHOD 

In research, the method used is quantitative, which is a form of research that uses 

the collection of numerical data and analytical techniques to test hypotheses, draw 

conclusions, and understand the relationships between the variables being studied [24].  

According to [25] The research population refers to all units of analysis that have 

identical characteristics or have a meaningful relationship with the research issue. The 

population in this study includes all Micro, Small, and Medium Enterprises (MSMEs) 

in the food and beverage sector operating in the Sidoarjo Regency area. Based on data 

from the Central Statistics Agency (BPS) of Sidoarjo Regency contained in the 

publication Sidoarjo Regency in 2025, the number of MSMEs in Sidoarjo Regency is 

estimated to reach around 51,400 business units. This population is considered relevant 

as the food and beverage sector is one of the largest contributors to the MSME 

ecosystem, but still faces significant challenges in terms of technology adoption and 

access to formal financing. 

However, for the purposes of this study, not all business units in the population 

can be included as potential respondents. Therefore, screening is carried out based on 

inclusion and exclusion criteria, including: (1) MSMEs are actively operating for at least 

the last three years, (2) have at least two employees, (3) are willing to participate in 

research and have access to digital technology, and (3) are not in a period of business 

delay or temporary closure. Based on the results of the initial survey and available data, 

the number of MSMEs that meet the selection criteria is as many as 150 business units. 
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Table 3. Stages of Screening the MSME Population Based on Inclusion and 

Exclusion Criteria 

Selection 
Stage 

Selection Criteria Number 
of MSMEs 
(Business 

Units) 

Remarks 

1 Total MSMEs in the food and 
beverage sector in Sidoarjo Regency 

51.400 Based on data from BPS and 
the Cooperatives & MSMEs 
Office 

2 MSMEs that have been actively 
operating for at least the last 3 years 

8.250 Elimination of new and 
inactive MSMEs 

3 MSMEs with a minimum of 2 
employees 

3.480 Elimination of Household-
Scale Businesses Without 
Employees 

4 MSMEs have access to and use 
digital technology 

620 Elimination of non-digital 
MSMEs 

5 MSMEs are willing to become 
research respondents 

185 Based on initial surveys 

6 MSMEs are not in a period of 
business delay or temporary 
closure 

150 Final sample of the study 

 

Table 3 shows the stages of screening the MSME population based on the 
inclusion and exclusion criteria set out in this study. From the total population of around 
51,400 MSMEs in the food and beverage sector in Sidoarjo Regency, screening was 
carried out in stages by considering aspects of business sustainability, workforce scale, 
digital readiness, and willingness to be a respondent. Based on the results of the initial 
survey and the availability of data, the number of MSMEs that meet all the selection 
criteria is 150 business units, which are then used as an effective population in 
determining the research sample. 

This study uses a probability sampling method with a proportionate stratified 
sampling approach. This approach is used because the population has members 
(elements) that are not homogeneous and proportionally stratified[26]. Using the 
inclusion-exclusion criteria to determine the effective population, then the number of 
samples was determined with the Slovin formula and taken using the proportionate 
stratified sampling technique. According to[25] The Slovin formula is often used to 
determine a representative sample count so that the results of the study can be 
generalized properly. In this study, the researcher set an error tolerance limit 

(e) by 0.05 or 5%. The Slovin formula used is as follows: 

 

n = Number of Samples 

N = Total Population 

e = Fault Tolerance Limit 
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To determine the number of samples from the final population of 150 MSMEs that 

have met the inclusion and exclusion criteria, the Slovin formula with an error tolerance 

rate of 5% (e = 0.05) was used. The use of the Slovin formula aims to obtain efficient and 

representative sample sizes of a limited population, especially when population variance 

is not known with certainty. The calculation is as follows: 

𝑛 =
N

1+𝑁.𝑒2
 =

150

1+150(0.052)
=

150

1.375
= 109  UMKM 

 

Thus, the number of samples used in this study is 109 respondents.  

Data were collected through a questionnaire with a 5-point Likert scale (1 = 

strongly disagree, 5 = strongly agree). Furthermore, the approach used is a survey by 

distributing questionnaires to respondents who meet the criteria for the research sample 

Table 4. Research Variables 

No Variable Definition Indicator Library 

1 More    
 Technology Technologies available to 

organizations both 
already in use and under 
exploration 

1. Adoption Cost 
2. Perceived 

benefits 
3. Compatibility 
4. Complexity 

 
[27] 

 Organization Organizational roles refer 
to the characteristics and 
internal resources of an 
organization that affect 
their ability and readiness 
to adopt and implement 
technological innovations. 

1. Human 
Resources 

2. Top 
management 
support 

3. Digital Culture 
4. International 

orientation 

[27] 

 Enviromental The environment in 
question refers to external 
factors that influence an 
organization's decision to 
adopt and implement 
technological innovations. 

1. Trading partner 
pressure 

2. Competitive 
pressure 

3. Government 
regulatory 
support 

4. Government 
resource 
support 

[27] 

2. Financing Financing refers to the 
access and availability of 
funds that can be used by 
MSMEs to develop their 
businesses, including 
from financial institutions, 
investors, and alternative 

1. Profitability 
2. Liquidity 
3. Company Size 
4. Company 

Growth 
5. Debt Levels 

[28] 
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No Variable Definition Indicator Library 
sources 

3. Competitiveness The competitiveness of 
MSMEs reflects the ability 
of businesses to survive 
and develop in the market 
through product 
excellence, efficiency, 
innovation, and market 
response 

1. Innovation 
Capabilities 

2. Strategic 
Adaptability 

3. Dynamic 
Capabilities 

4. Organizational 
Structure and 
Company 
Culture 

5. Business 
Connections 
and 
Relationships 

[29] 

 

According to [24] In the context of quantitative research, data analysis includes a 

series of steps designed to process, evaluate, and understand the data obtained. The 

selection of an analytical approach should be done with careful consideration, taking into 

account the nature of the data and the objectives of the research. Before the data is 

analyzed, all data is carried out several tests including: 

1.         Test Research Instruments 

Testing research instruments is needed to ensure that the questionnaire or 

instrument used is able to measure research variables validly and reliably. Here are the 

stages and steps for instrument testing: 

a) Validity Test 

Validity tests are performed to ensure that each item in the questionnaire 

actually measures the construct or variable in question. 

b) Reliability Test 

Reliability tests are performed to ensure the internal consistency of the 

instrument, so that the results can be trusted. 

2.         Hypothesis Test 

According to [30] Hypothesis testing is a method of testing statements or 

hypotheses about population characteristics based on data obtained from samples. 

Regression is a method of measuring the relationship between two or more variables and 

predicting the value of one variable based on the value of the other. 

 

RESULTS AND DISCUSSION 

Results  
The results of this empirical analysis were carried out to test a research model 

developed based on the Technology–Organization–Environment (TOE) framework in 

the context of strengthening access to financing and increasing the competitiveness of 
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MSMEs through the integration of the Internet of Things (IoT). Data analysis was 

conducted using the Partial Least Squares–Structural Equation Modeling (PLS-SEM) 

approach, which was chosen for its ability to estimate predictive models with latent 

constructs and handle relatively limited sample sizes. Model testing is carried out in 

stages, starting from the evaluation of the measurement model to ensure the validity and 

reliability of the research construct, then continued with the evaluation of the structural 

model to test the causal relationship between variables. The results presented include 

testing the reliability of indicators, convergent and discriminant validity, and hypothesis 

testing through the analysis of path coefficients and their significance levels. The 

presentation of these results aims to provide a strong empirical basis in explaining the 

role of technological, organizational, and environmental factors in strengthening MSME 

financing and its implications for increasing business competitiveness. 

To assess the validity of the indicators in the measurement model, the outer 

loading value was tested in each research construct. The outer loading value indicates 

the extent to which the indicator is able to represent the latent variable being measured. 

The results of these tests are presented in Table 2. 

 

Table 3. Outer Loading 

Indicator Technology Organization Environment Financing Competitiveness 

X1-1 0,832 
    

X1-2 0,818 
    

X1-3 0,822 
    

X1-4 0,826 
    

X2-1 
 

0,853 
   

X2-2 
 

0,824 
   

X2-3 
 

0,835 
   

X2-4 
 

0,796 
   

X3-1 
  

0,802 
  

X3-2 
  

0,900 
  

X3-3 
  

0,895 
  

X3-4 
  

0,812 
  

Y1 
   

0,858 
 

Y2 
   

0,817 
 

Y3 
   

0,887 
 

Y4 
   

0,795 
 

Y5 
   

0,802 
 

Z1 
    

0,811 

Z2 
    

0,818 

Z3 
    

0,791 

Z4 
    

0,832 

Z5         0,810 
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Based on Table 3, all indicators in each construct show an outer loading value 

above the minimum limit of 0.70. This indicates that each indicator has a good ability 

to reflect the latent construct being measured, so that all indicators are declared valid 

and suitable for use in the analysis of the next structural model. 

The next stage is the reliability and validity of the construct on the measurement 

model using Cronbach's Alpha, rho_A, Composite Reliability, and AVE. A summary 

of the test results is presented in Table 4 

 

Table 4. Construct Reliability and Validity 

 Cronbach'a 

Alpha 

Rho_A Composite 

Reliability 

AVE 

Technology 0,843 0,843 0,895 0,680 

Organization 0,846 0,846 0,896 0,684 

Environment 0,875 0,877 0,915 0,729 

Financing 0,889 0,894 0,918 0,693 

Competitiveness 0,871 0,872 0,907 0,660 

 

Based on Table 4, the entire research construct shows a Composite Reliability 

value above 0.70 and Cronbach's Alpha value above 0.60. This indicates that each 

construct has a good level of internal consistency and can be declared reliable. In 

addition, the Average Variance Extracted (AVE) value of the entire construct was 

above the threshold of 0.50, which indicates that the construct is able to explain more 

than half of the variance of its indicators. Thus, it can be concluded that the 

measurement model in this study has met the criteria of reliability and convergent 

validity, making it feasible to use it for structural model analysis at a later stage. 

After the measurement model is declared to meet the criteria of validity and 

reliability, the next stage is the evaluation of the structural model to test the causal 

relationship between the research variables. This test was carried out by analyzing 

path coefficients, t-statistics, and p-values to determine the direction, strength, and 

significance of the influence between constructs. The results of the structural 

relationship testing in this research model are presented in Table 5. 

 

Table 5. Path Coefficients 

Assumptions  Original 

Sample 

Sample 

Mean 

Standard 

Deviation 

T 

Statistics 

P 

Value 

Technology → Financing 

(H1) 
1,143 1,186 0,332 3,444 0,001 

Technology → 

Competitiveness (H2) 
0,827 0,828 0,031 26,854 0,000 

Financing → Organizations 

(H3) 
0,728 0,729 0,120 6,083 0,000 
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Assumptions  Original 

Sample 

Sample 

Mean 

Standard 

Deviation 

T 

Statistics 

P 

Value 

Competitive → Organization 

(H4) 
0,233 0,230 0,032 7,325 0,000 

Environment → Financing 

(H5) 
0,124 0,133 0,103 1,199 0,230 

Environment → 

Competitiveness (H6) 
-0,044 -0,042 0,031 1,425 0,154 

Financing → 

Competitiveness (H7) 
-1,017 -1,068 0,375 2,712 0,007 

 

The results of hypothesis testing in Table 4 show that technology and 

organizational variables have a significant effect on MSME financing, while 

environmental variables do not show a significant influence. The significance criteria 

are determined based on a p-value of < 0.05. The technology variable has a path 

coefficient of 1.143 with a p-value of 0.001, which shows that the readiness and 

utilization of technology, including the use of digital systems and business support 

technology, plays an important role in increasing access to MSME financing. These 

findings indicate that the higher the level of technology adoption by MSMEs, the 

greater the chances for MSMEs to obtain financing from financial institutions. 

Organizational variables also showed a significant influence on MSME 

financing, with a path coefficient of 0.728 and a p-value of 0.000. These results confirm 

that internal organizational factors, such as business management structure, 

managerial capabilities, and human resource support, have an important role in 

strengthening MSME financing access. Organizations that are managed more 

professionally tend to be able to increase the trust of financing institutions in the 

feasibility of MSME businesses. 

On the other hand, environmental variables did not show a significant influence 

on MSME financing, with a path coefficient of 0.124 and a p-value of 0.230. These 

results indicate that external factors, such as competitive conditions, regulations, and 

business environment support, have not been directly considered by finance 

institutions in distributing funds to MSMEs. This condition shows that MSME 

financing access is more influenced by the internal readiness of the business than 

external environmental factors. 

Furthermore, the test results also show that technology and organization have a 

significant effect on the competitiveness of MSMEs. The technology variable has a path 

coefficient of 0.827 with a p-value of 0.000, while the organizational variable has a path 

coefficient of 0.233 with a p-value of 0.000. These findings show that the use of 

technology and good organizational management can improve the ability of MSMEs 

to innovate, increase operational efficiency, and expand market reach, thus having a 

positive impact on competitiveness. 
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However, environmental variables did not show a significant influence on the 

competitiveness of MSMEs, with a path coefficient of -0.044 and a p-value of 0.154. 

These results indicate that external environmental conditions have not directly 

determined the level of competitiveness of MSMEs, which are more influenced by 

internal business factors, especially technology and organization. 

Furthermore, the test results show that financing has a significant effect on the 

competitiveness of MSMEs, with a channel coefficient of -1.017 and a p-value of 0.007. 

These findings show that access to financing has an important role in increasing the 

competitiveness of MSMEs, even though the direction of the influence is negative. This 

indicates that increased financing needs to be managed optimally so that it can be used 

productively, such as for innovation investment, increasing operational efficiency, and 

strengthening business capacity, so as to be able to encourage the competitiveness of 

MSMEs in a sustainable manner. Thus, financing plays an important role as an 

important factor that connects the internal readiness of MSMEs, especially technology 

and organization, with increasing the competitiveness of MSMEs. 

Based on the results of the direct influence test, indirect effect testing was then 

carried out to determine the role of financing as a mediating variable in the relationship 

between technological, organizational, and environmental factors on the 

competitiveness of MSMEs. This test aims to identify the extent to which financing is 

able to channel the influence of these variables on increasing the competitiveness of 

MSMEs. The results of the indirect effect test are presented in Table 5. 

 

Table 6. Indirect Effect 

Assumptions  Original 

Sample 

(O) 

Sample 

Mean 

(M) 

Standard 

Deviation 

T 

Statistics 

P 

Value 

Technology → Financing 1,143 1,186 0,332 3,444 0,001 

Financing → Organization  0,827 0,828 0,031 26,854 0,000 

Environment → Financing  -1,017 -1,068 0,375 2,712 0,007 

 

The results of the indirect effect test showed that there was an indirect influence 

of technological, organizational, and environmental variables on financing through 

mediator variables. The significance test was carried out using the bootstrapping 

method, with the T-statistics criteria > 1.96 and p-value < 0.05. 

1.         Indirect Influence of Technology on Financing 

The results of the analysis showed that technology had a significant effect 

indirectly on financing, with a coefficient value of 1.143, a T-statistics value of 3.444, 

and a p-value of 0.001. These results show that the mediator variable is able to channel 

the influence of technology on financing significantly.  

2.          Indirect Influence of Organization on Financing 

The organizational variables also showed a significant indirect influence on 
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financing, with a coefficient value of 0.827, a T-statistical value of 26.854, and a p-value 

of 0.000. These results confirm that organizational factors have a very strong role in 

influencing financing through mediator variables. 

3.          Indirect Influence of the Environment on Financing 

The test results showed that the environment had a significant indirect effect on 

financing, with a coefficient value of -1.017, a T-statistics value of 2.712, and a p-value 

of 0.007. The negative value coefficient indicates that less conducive external 

environmental conditions can lower financing through the mediator variable 

mechanism. 

Discussion  

The Influence of Technology on Financing (H1) 

Based on the results of the hypothesis test, it is proven that Technology has a 

positive effect on financing with a coefficient value of 1.143 and a significance value of 

0.000 < 0.05. This shows that technology has an effect on financing. In MSME financing 

practices, the biggest obstacle is not only affordability, but information asymmetry: 

untidy business data, undocumented transactions, and difficult to verify performance. 

When MSMEs adopt digital technology. Business processes become more measurable, 

starting from recording transactions, inventory, production, to cash flow so that 

Screening and monitoring by financing institutions is easier. The TOE literature is also 

consistent: technology factors (adoption costs, suitability, benefits) play a direct role in 

the ability of MSMEs to adopt digital technology in real terms. If the adoption of 

technology is strong, MSMEs are better prepared to produce the operational evidence 

needed to strengthen financing feasibility[31]. In addition, systematic research on 

digital finance of MSME financing shows that digital technology improves the ability 

of finance institutions to collect and process information on MSMEs, thereby reducing 

information asymmetry and transaction costs.  

In this study, the technology dimension in the framework  of Technology–

Organization–Environment (TOE) is not understood solely as the ownership of digital 

devices such as smartphones or internet access. The technology dimension is 

positioned as an enabling capability that allows MSMEs to further integrate digital 

technology, including the use of the Internet of Things (IoT) in recording and managing 

operational data. Thus, technological readiness reflects the ability of MSMEs to 

produce structured, measurable, and traceable data, which further plays an important 

role in strengthening financing parties' confidence in business feasibility. 

Although various international studies show that the adoption of digital 

technology has a positive effect on increasing MSME access to financing through 

improving information quality and reducing information asymmetry, existing 

empirical findings still show mixed results. On the one hand, a systematic study by 

Sanga and Aziakpono (2023) confirms that digitalization and financial technology are 

able to increase access to MSME financing through mechanisms to increase business 

data transparency and credit risk assessment efficiency[12]. Similarly, Rehman et al.'s 
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(2023) research on manufacturing MSMEs shows that the use of digital technology 

contributes positively to increasing the supply of bank credit due to the availability of 

more accurate and real-time operational data[8]. However, on the other hand, a 

number of studies have also found that technology adoption does not always have a 

significant impact on financing when technology is only partially used and has not 

been integrated with the core operational systems of MSMEs. Study by[32] shows that 

the adoption of financial technology does not always have a significant impact directly 

on MSME financing access, as the benefits of technology tend to be indirect and highly 

dependent on the level of financial literacy and technology integration in core business 

processes. Another study also found that the development of digital financial services 

does not consistently reduce MSME financing constraints in all contexts, especially 

when the use of technology has not been supported by adequate operational readiness 

and business ecosystems[33]. This condition shows that there is a research gap related 

to how technology, especially the Internet of Things (IoT), is positioned not only as a 

tool for digitization, but as a credible mechanism for generating operational data. 

Therefore, this study fills this gap by emphasizing the role of technology readiness in 

the framework of TOE as a capability that enables IoT integration to strengthen the 

quality of business information, so that it is relevant in the context of MSME financing 

decision-making. 

The results of the study show that technology factors have a significant effect on 

MSME financing. These findings strengthen the argument that technology readiness is 

not only limited to the use of basic digital devices, but also includes the ability of 

MSMEs to produce accurate, measurable, and sustainable business data. Internet of 

Things (IoT) integration plays a strategic role in this context as it is able to provide real-

time operational data such as production volume, inventory levels, and cash flow 

based on actual activities. IoT-based data reduces information asymmetry between 

MSMEs and financing institutions, thereby increasing trust and feasibility of financing. 

The strategy that needs to be implemented by MSMEs is to encourage the adoption of 

simple IoT (e.g. stock sensors, automatic sales recording) to produce operational data 

that can be used as a basis for credit assessment by financial institutions. 

The Influence of Technology on the Competitiveness of MSMEs (H2) 

Based on the results of the hypothesis test, it is proven that technology has a 

positive effect on the competitiveness of MSMEs with a coefficient value of 0.827 and a 

significance value of 0.000 < 0.05. This shows that technology affects the competitiveness 

of MSMEs. This happens because technology plays a role as a capability enabler that 

strengthens process efficiency, data-based decision quality, and innovation and market 

response capabilities. In the logic of resource-based view and dynamic capabilities, the 

adoption of technology (including digitalization and IoT) helps MSMEs build 

resources/capabilities that are more difficult to replicate such as operational data 

integration, automation, and value chain coordination so that MSMEs can reduce costs 

faster, improve service quality/reliability, and expand market reach. This mechanism 
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makes technology not just a "tool", but a strategic capability that drives differentiation 

and productivity, which ultimately translates into increased competitiveness. 

In line with the results of several previous studies, it also shows a pattern that 

when technology is actually used to transform core processes, the 

performance/competitive advantage of MSMEs is also encouraged: for example, digital 

transformation that encourages the performance of innovative MSMEs through 

strengthening business model innovation[34], digital adoption which is positively 

correlated with the performance and "market competitiveness" of UMSE/MSMEs in 

Indonesia[35], as well as evidence that a combination of data technologies Complementary 

with IoT driving revenue growth with competitiveness indicators[36]. However, there 

are also the results of previous studies that show results that are not always consistent, 

there are findings that the benefits of technology can not be seen directly when the 

adoption is partial or not translated into driving capabilities, for example, digital 

adoption is not directly significant to innovation performance because the effect is only 

strong through digital drive as a mediator[37]. Another study found that some 

technology components (e.g., digital payments) have no effect on the performance of 

MSMEs[38] and there is also an empirical argument that the positive impact of digital 

transformation on the performance of MSMEs requires a combination of resources (skills 

and strategies), so that technology alone does not automatically increase 

performance[39].  

The significant influence of technology on competitiveness shows that technology 

functions as a capability enabler. IoT integration enables MSMEs to improve operational 

efficiency through real-time production process monitoring, quality control, and data-

driven decision-making. With IoT, MSMEs are able to respond to market demand faster 

and reduce operational costs, which ultimately strengthens their competitive position. 

Strategies that need to be implemented by MSMEs can utilize IoT for internal process 

optimization, such as monitoring product quality and energy efficiency, so that 

competitiveness increases through differentiation and cost efficiency. 

The Influence of Organizations on Financing (H3) 

Based on the results of the hypothesis test, it is proven that the Organization has a 

positive effect on financing with a coefficient value of 0.728 and a significance value of 

0.000 < 0.05. This shows that the Organization has an effect on financing. For MSMEs, the 

organizational context (human resource readiness, owner/management support, 

internal process readiness) theoretically strengthens financing because a more prepared 

organization will be better able to prepare the internal documents and controls requested 

by the funder. Organizations that are better prepared to be demonstrated through 

owner/management support, role sharing, and process discipline are able to provide 

business documents and internal controls needed by financing institutions in assessing 

creditworthiness. The quality of the organization reflects the capacity of MSMEs to 

manage risks and absorb financing accountably, thereby increasing the confidence of 
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funders in business sustainability. Within the framework of TOE, organizational 

capabilities strengthen the translation of resources (including technology and financing) 

into business performance, so that MSMEs with more mature organizations tend to have 

better access to financing[40].  

In addition to the above findings, the latest literature also shows corroborating 

evidence that the quality of MSME organizations can be a "feasibility signal" for 

funders, especially when internal capabilities such as knowledge management and 

financial literacy increase as this relates to the ability to absorb credit (Credit Absorption) 

and manage funds more accountably[41]. Another support came from a study that 

confirmed that an organized organization, although simple, makes it easier for 

financing institutions to conduct post-credit monitoring and evaluation, so that 

MSMEs with better organizational capabilities are perceived to have lower financing 

risks[42]. In fact, in the context of more formal MSMEs, sustainability orientation, 

including governance and disclosure aspects, was found to be positively correlated 

with bank credit access because it strengthened the bank's reputation and trust in risk 

management and business compliance[43]. However, on the other hand, some studies 

show different results from these findings, where the quality of MSME organizations 

does not always have a significant effect on access to financing because many MSMEs 

operate informally and financing decisions are more based on guarantees and short-

term cash flow[44]. Similar findings also show that new organizational capabilities 

have an impact on financing when mediated by other factors, such as digital 

technology adoption or financial literacy, so the organization's direct influence on 

financing is not always consistent[45]. In fact, in the context of Indonesian MSMEs, the 

adoption of certain fintech/digitalization is reported to have minimal direct impact on 

access to financing, indicating that organizational readiness may only be effective 

when technology and internal processes are fully integrated[32]. 

The results of the study show that organizational readiness has a significant 

effect on MSME financing. Organizations that have management support, clear 

division of tasks, and tech-savvy human resources are better able to integrate IoT into 

business operations. A ready organizational structure allows IoT data to be used 

consistently as a basis for reporting and financing applications, thereby increasing the 

credibility of MSMEs in the eyes of financing institutions. The strategy that needs to be 

carried out is to strengthen the capacity of human resources and management 

commitment is the key so that IoT data is not only collected, but also managed and 

presented systematically in the financing process. 

The Influence of Organizations on the Competitiveness of MSMEs (H4) 

 Based on the results of the hypothesis test, it was shown that organizational 

variables had a positive and significant effect on the competitiveness of MSMEs with a 

coefficient value of 0.233 and a significance value of 0.000 < 0.05. This happens because 

a more prepared organization (owner/management support, quality of human 

resources, process discipline, and division of roles even if simple) is able to transform 
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resources into more consistent competitive performance. In theory (RBV and Dynamic 

capabilities), these organizational capabilities strengthen decision-making routines, 

coordination, quality control, market response speed, and innovation execution 

capabilities; As a result, MSMEs are more efficient, more adaptive, and better able to 

maintain differentiation which ultimately increases competitiveness. 

This is in line with a study by[46] which shows that strengthening 

organizational aspects is related to competitive advantage and the innovation 

performance of HR practices encourages Competitive Advantage and performance., Joint 

organization development of strategic vision related to Competitive Advantage which 

then contributes to the performance of SMEs[47]. Based on a study by[48] stated that 

the Organization is important to build competitiveness. But the literature also shows 

results that are "not always immediate": in some contexts, an organization's influence 

on competitiveness emerges through mediators so that organizational variables such 

as digital culture or innovation do not appear to be directly significant[48]. 

Organizations can work through digital readiness as a channeling mechanism[49] and 

managerial capabilities can have an indirect impact through risk management and 

resource utilization[50]. This corroborates that in MSMEs, the organization is indeed 

significant to competitiveness, but the power of influence is greatly influenced by how 

far internal capabilities are really translated into operational practices and 

complementary capabilities. 

The significant influence of an organization on competitiveness shows that 

technologies such as IoT are only effective when supported by the organization's 

internal readiness. MSMEs with digital culture and management support are able to 

utilize IoT data for product innovation, process improvement, and market strategy 

adaptation. Thus, organizations become a determining factor in turning technology 

into a competitive advantage. The strategy carried out is that MSMEs need to build a 

data-based organizational culture, where information from IoT is used as the basis for 

strategic decision-making and innovation development. 

Environmental Influence on Financing (H5) 

Based on the results of the hypothesis test, it shows that environmental variables 

do not have a significant effect on MSME financing with a coefficient value of 0.124 and 

a significance value of 0.230 > 0.05. This is because environmental factors such as 

regulation, competition, and external support have not been the main consideration of 

the financing institution compared to internal business indicators that are easier to 

verify, such as cash flow and financial records. The relatively uniform business 

environment conditions in the respondents cause this factor to not sufficiently 

differentiate the level of financing feasibility between MSMEs. Environmental 

influences tend to be indirect and only have an impact on financing when mediated by 

the internal readiness of MSMEs, such as technology and organization, so that the 

direct effect is[51]. From the perspective of TOE, the environmental dimension does 

not automatically increase access to financing if it is not followed by an increase in 
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technological and organizational capabilities that are able to translate external 

opportunities into business feasibility signals. This shows that in the context of MSMEs, 

the role of the environment in TOE is more contextual and supportive, while financing 

decisions are more responsive to internal readiness as reflected in the technological and 

organizational dimensions. 

Research on MSME access to financing through fintech platforms shows that 

external factors in the form of challenges and barriers to adoption (reflecting 

environmental pressures/support) do not have a significant effect on access to financing, 

while the main determinants are more "internal" and operational.[52]. Other studies 

confirm that environmental pressures do not work as a stable direct driver, but rather 

that their impacts arise through intermediate mechanisms (internal capabilities), so the 

immediate effects of the environment are often not strong or inconsistent[53]. Another 

study found that the government's fiscal and financial policies for MSMEs did not 

significantly reduce financing constraints on small/micro enterprises and on private 

MSMEs, because there was still "scale and ownership" discrimination in the financing 

process, so the effects of environmental support were not automatically felt equally by 

small MSMEs.[54]. The results of another study suggest that contemporary evidence also 

shows that the environment can play a role as a contingency factor that weakens the 

influence of internal capabilities on performance, meaning that the environment does not 

automatically provide direct "added value", but depends on the internal readiness of 

MSMEs[55].  However, this study is not in line with several other researchers who have 

suggested that the environment influences and strengthens financial inclusion, including 

in the nature of financing[56]. Other research also confirms that environmental quality is 

related to the ease of MSMEs accessing financing through improved information and 

reporting practices[57] as well as strengthening digital financial inclusion and the role of 

local banks in reducing MSME financing constraints[58]. Several studies show that a 

conducive institutional environment including government policies, financial 

infrastructure, and business ecosystem support can have a significant effect on MSME 

financing access because it reduces regulatory barriers and increases financial 

institutions' trust in the MSME sector[59].  

The insignificance of environmental influence on financing shows that external 

factors such as regulation and competition have not been direct determinants in MSME 

financing decisions. In the context of IoT, the environment only provides opportunities, 

but does not automatically increase access to finance without the readiness of technology 

and internal organizations capable of taking advantage of those opportunities. The 

strategy that needs to be implemented is that the strategy implemented by MSMEs 

should be directed at strengthening internal readiness and the use of IoT, while 

environmental support is used as a supporting factor, not the main mainstay. 

The Influence of the Environment on the Competitiveness of MSMEs (H6) 

 Based on the results of the hypothesis test, it was shown that environmental 

variables did not have a significant effect on the competitiveness of MSMEs with a 
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coefficient value of –0.044 and a significance value of 0.154 > 0.05. Based on research 

that has been conducted, it is shown that the environmental context does not have a 

significant effect on the competitiveness of MSMEs. Theoretically, within the 

framework of Technology–Organization–Environment (TOE), environmental factors such 

as competition intensity, regulation, and market dynamics function more as external 

conditions that form pressure and business opportunities, rather than as an inherent 

source of competitive advantage. The same environment can result in different levels 

of competitiveness between MSMEs because the ability to respond to external 

pressures is highly dependent on the internal capabilities of the business. Therefore, 

the environment does not automatically increase competitiveness, but only has an 

impact when MSMEs have adequate technology, organization, and strategy readiness 

to take advantage of these opportunities. 

A number of studies have found that environmental factors have a positive 

effect on the competitiveness of MSMEs. For example, research on MSMEs in Indonesia 

shows that the environmental sustainability dimension has a significant effect on 

Competitiveness because it drives business efficiency and reputation[60]. A meta-

analysis of SMEs also found that Environmental sustainability has a positive effect on 

competitiveness, albeit with a moderate effect and is highly context-dependent. Other 

studies in the post-pandemic context show that the analysis and support of the 

business environment is able to drive green strategies and the performance of MSMEs, 

which are the basis for increasing competitiveness [61]. However, a number of other 

studies have shown that the influence of the environment on competitiveness is not 

always directly significant. Research on environmental turbulence has found that 

environmental factors have no direct effect on Sustainable competitive advantage, but 

rather work through mediation variables such as Entrepreneurial Resilience [62]. Other 

studies show that market and technological turbulence can actually weaken the 

relationship between internal capabilities and MSME performance, so that the 

environment plays a contingency factor, not a direct determinant of competitiveness 

[55]. In addition, research that positions the business environment as a moderator 

variable shows that the environment does not directly increase competitiveness, but 

only strengthens or weakens the influence of strategies on the performance of MSMEs 

[63].  

The difference in findings shows that environmental factors are not universal 

determinants of the competitiveness of MSMEs. The insignificance of the direct 

influence of the environment on the competitiveness of MSMEs in this study 

strengthens the argument that competitiveness is more determined by the internal 

strength of the business, while the environment plays a role as the background for 

conditions whose impact is only felt through intermediary mechanisms such as 

innovation, resilience, and adaptive strategies. Thus, the results of this study contribute 

to the TOE literature by emphasizing that the influence of the environment on the 

competitiveness of MSMEs is contextual and does not always appear directly.  
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These results show that the external environment does not directly determine 

the competitiveness of MSMEs. IoT does not automatically increase competitiveness 

simply because of market pressure or policy support. Competitiveness is more 

determined by the ability of MSMEs to integrate IoT technology into business processes 

and internal strategies. The strategy that needs to be implemented is that MSMEs need 

to utilize IoT to respond to environmental dynamics adaptively, not just following 

external pressures without strengthening internal capabilities. 

The Effect of Financing on Competitiveness (H7) 

Based on the results of the hypothesis test, it is shown that financing has a 

significant effect on the competitiveness of MSMEs in a negative direction, shown by a 

coefficient value of -1.017 and a significance value of 0.007 < 0.05. The influence of 

financing on competitiveness is the most "practical" relationship in MSMEs, namely 

funds allow MSMEs to increase production capacity, maintain cash flow, improve 

quality, expand marketing, and innovate, all of these are core elements of 

competitiveness. What is often overlooked is that financing also allows investment in 

digital capabilities (devices, systems, data integration), so that efficiency and market 

response increase. Research on digital financial inclusion shows that strengthening 

digital financial services can encourage MSME innovation through mechanisms to 

reduce financing constraints. This is in line with the argument that financing is the fuel 

of competitiveness (innovation/capability) [64]. On the other hand, TOE's referral to 

Indonesian MSMEs also places the adoption of digital technology/capabilities as a 

factor that improves performance. If performance improves, competitiveness increases 

and financing can be positioned as an enabler that accelerates investment capabilities 

into these activities [65].  

Various studies show that the availability of financing can have a positive 

impact on the competitiveness of MSMEs because it allows business actors to increase 

production capacity, expand marketing reach, and improve product quality and 

business processes. Empirical studies have found that MSMEs that have better access 

to financing tend to show improved business performance and higher competitiveness 

than MSMEs that experience limited funds [66]. Other research also shows that easy 

access to financing encourages MSMEs to carry out business development and 

innovation activities, which ultimately strengthens their competitive position in the 

market [67]. In addition, financing support through digital financial services has been 

proven to help MSMEs improve operational efficiency and business competitiveness 

[68]. However, on the other hand, a number of studies have found that increased 

financing is not always followed by increased competitiveness. Several studies have 

shown that the use of poorly managed debt-based financing can actually reduce 

business performance and do not have a significant impact on increasing 

competitiveness[69]. Other research also found that not all forms of financing have an 

effect on the performance of MSMEs, so additional funds are not always followed by 

improvements in competitiveness [70]. In addition, empirical evidence shows that in 
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some MSMEs, the ease of obtaining credit does not necessarily increase profits and 

productivity, so the impact of financing on competitiveness is highly dependent on 

how the funds are used [71]. 

The negative influence of financing on competitiveness indicates that increasing 

financing does not automatically increase the competitiveness of MSMEs. Without 

productive management, financing can actually become a burden. IoT integration is an 

important controlling mechanism because it allows MSMEs to monitor the use of funds 

in real-time, ensuring that financing is allocated to productive activities such as 

efficiency improvement and innovation, rather than short-term consumption. The 

strategy implemented is that financing must be directed to IoT-based investments, such 

as production automation and business performance monitoring, so that the funds 

obtained really contribute to increasing competitiveness. 

 

CONCLUSION 

Fundamental Finding: This research shows that strengthening MSME financing 

access through Internet of Things (IoT) integration can be understood more 

comprehensively through the Technology–Organization–Environment (TOE) 

framework. The results of the study show that technology has a significant effect on 

MSME financing, which indicates that the readiness and utilization of technology, 

including IoT integration, is able to strengthen MSMEs' access to financing sources. 

Furthermore, organizations have a significant influence on MSME financing, which 

emphasizes that internal readiness, managerial support, and more organized business 

management can increase the trust of financing institutions. Implication: In addition, 

technology also has a significant effect on the competitiveness of MSMEs, so the use of 

technology plays an important role in increasing efficiency, innovation, and business 

competitiveness. The results of the study also show that organizations have a significant 

effect on the competitiveness of MSMEs, which means that good organizational 

management can encourage improved business performance and adaptability. Finally, 

financing has a significant effect on the competitiveness of MSMEs in a negative direction, 

which indicates that increasing financing does not automatically increase 

competitiveness if it is not managed productively and efficiently. Limitation: On the 

other hand, the environment does not have a significant effect on MSME financing, and 

the environment also does not have a significant effect on the competitiveness of MSMEs, 

which shows that external environmental factors have not been a direct determinant in 

strengthening financing and competitiveness. Future Research: No sentence in the 

original text explicitly states a future research direction. Therefore, this section cannot be 

completed without adding or modifying the original sentences. 
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