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Abstract:	According to data from the Central Statistics Agency for 2022, 66.48% of 
Indonesians have accessed the internet. This trend supports the rapid development 
of digitalization in payment systems, particularly with the use of Quick Response 
Indonesia Standard (QRIS). QRIS aims to enhance transaction efficiency, accelerate 
financial inclusion, and advance micro, small, and medium enterprises (MSMEs). The 
shift in consumer behaviour towards digital transactions due to their efficiency and 
speed has forced MSMEs to adapt by adopting QRIS for their payment systems. This 
adoption of QRIS by MSMEs will undoubtedly impact their business operations and the 
number of workers they need. This study uses linear regression with the Two-Stage 
Least Squares (2SLS) model to examine the relationship between the adoption of QRIS 
in cashless payment systems and the number of workers required by MSMEs. This 
approach is applied to address potential endogeneity arising from reverse causality, 
where QRIS adoption may influence labour demand, but labour capacity might also 
affect the decision to adopt QRIS, as well as omitted variable bias that could be 
correlated with both QRIS adoption and employment levels. The result indicates that 
QRIS has a significant positive direct effect. Although this finding does not align with 
the Routine-Biased Technical Change (RBTC) theory, which suggests that technology 
replaces routine workers, the study finds that MSMEs still need workers to serve 
customers and tally transaction totals (routine workers) before customers make 
payments through QRIS. Additionally, MSMEs are increasing their workforce by hiring 
family members or relatives (non-routine workers) to support their operations.
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1.	Introduction
Today’s society is increasingly technologically oriented. According to Statistics 
Indonesia (2022), 66.48% of Indonesians have accessed the internet. Meanwhile, 
according to data from the Indonesian Internet Service Providers Association 
(APJII), the number of internet users is predicted to be 221,563,479 in 2024, up 
from 278,696,200 in 2023. This growth is dominated by urban regions, accounting 
for 69.5%. This internet usage benefits those who prefer to use the QRIS (QR Code 
Indonesian Standard) in non-cash payment transactions. This shift in people’s 
behaviour necessitates that MSMEs adjust to consumer preferences, who prefer to 
transact with merchants that supply QRIS. Bank Indonesia launched QRIS to increase 
transaction efficiency, accelerate financial inclusion, and support MSMEs (2020). 
According to Sulistyaningsih (2022) and several other studies, QRIS boosts MSME 
income. Furthermore, it will have an impact on economic growth because, according 
to the Coordinating Ministry for Economic Affairs (2021), MSMEs have contributed by 
employing 97% of the workforce and attracting 60.4% of investment.

Following its publication in 2020, Bank Indonesia (2023) reported that the 
MSME sector accounted for 80% of transactions processed through QRIS. MSMEs 
accounted for 61% of all QRIS merchants. Overall, the growth in nominal transactions 
using QRIS in 2023 totaled 229.96 trillion rupiah. This figure increased by 130.01% 
annually. Indeed, the total number of QRIS users reached 45.78 million, while the 
total number of merchants reached 327.98 million. With the advancement of QRIS, 
this technological breakthrough may replace the role of cashiers or cash managers 
in the company’s process. This is because, without a cashier, customers may pay 
directly with their mobile phones by scanning the barcode. Following that, all incoming 
transactions are automatically recorded in the QRIS merchant’s account. Directly 
recorded transactions will make it easy to track open sales turnover.

According to Goos (2021), the theory of Routine-Biased Technical Change 
(RBTC) suggests that the current digitisation of technology enhances the routine of 
manufacturing operations for products and services, including activities related to 
financial transactions. The advancement of this technology enables the movement to 
replace workers who perform mundane activities with computers or other artificial 
technologies. As a result, non-routine work competencies are in more demand than 
routine job competencies. However, when seen from the workforce side in the micro 
and small business sector, according to data from Statistics Indonesia (2022), there 
was an increase compared to 2021. The increase was 3.3% from the original 9,109,297 
workers in 2021 to 9,416,779 workers in 2022. The micro and small sectors absorbed 
more than 60% of the total workforce in 2022. Through this study, researchers aim to 
analyse the influence of digitalisation on the shape of adjustment in the instalment 
framework utilising QRIS by MSME actors, focusing on the number of workers needed 
in the MSME sector. Does QRIS adoption by MSMEs lead to an increase in the number 
of workers, or does it reduce their need for workers?

2.	Methods
This study used Two-Stage Least Squares (2SLS) to estimate and achieve a 
comprehensive understanding of the effect of non-cash transactions through QRIS on 
the number of MSME workers.
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2.1.	 Empirical Framework
This study examines the number of workers from a balanced perspective, drawing on 
supply and demand theory, which assumes that the number of workers represents 
both the supply and demand for labour. This is because the purpose of this study is to 
analyse the impact of the supply side of the workforce. Wages influence both worker 
demand and supply, and therefore, they are considered endogenous variables in this 
study. The Labour Force Participation Rate (TPAK), which represents the proportion 
of the workforce relative to the working-age population in Indonesia, is used as an 
instrumental variable. TPAK reflects the workforce’s willingness to work, as well as its 
salary level. Meanwhile, the number of QRIS merchants, MSME revenue, and inflation 
are exogenous factors influencing labour supply and demand.

2.2.	 Estimation Strategy
This study uses a proxy for labour market equilibrium, specifically the equilibrium 
condition: Labour = labour demand = labour supply. Therefore, the labour demand 
in this study, which is the dependent variable, is proxied by Labour (the total number 
of workers) in the labour market equilibrium, or in this study, it is referred to as the 
worker variable. This research refers to the Routine-Biased Technical Change (RBTC) 
theory and the Skill-Biased Technical Change (SBTC) theory. The RBTC theory divides 
the workforce into routine and non-routine workers. In contrast, the SBTC theory 
divides the workforce into skilled and unskilled categories. However, the Central 
Statistics Agency only provides data on the overall number of MSME workers, paid 
MSME workers, and unpaid MSME workers. Therefore, this study assumes that routine 
workers are proxied by paid workers, and non-routine workers are proxied by unpaid 
workers, as shown in the matrix below:

This study aims to analyse the effect of QRIS usage on labour demand, conducting 
several tests with the ‘worker’ variable representing the total number of workers, the 
‘paid’ variable representing the number of paid workers, and the ‘unpaid’ variable 
representing the number of unpaid workers. According to the Profile of Micro and 
Small Industries from the Central Statistics Agency, paid workers are those who a 
business or company employs and receive compensation in the form of a salary, as well 
as additional benefits such as overtime, gifts, bonuses, and other forms of monetary 

Figure 1.	Conceptual Framework

Routine Non-Routine

Skilled Paid worker Unpaid worker

Non-Skilled Paid worker Unpaid worker

Table 1.	 Worker Proxy
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or in-kind remuneration. In contrast, unpaid workers are typically owners or family 
members who are actively involved in the operations of the business or company but 
do not receive formal compensation.

2.3.	 Estimation Model and Method
The estimation of the labour demand function may exhibit correlation with the error 
term or endogeneity between the number of workers (L) and wages (W). To address the 
endogeneity problem, Gujarati (2003) recommends methods such as Indirect Least 
Squares, Two-Stage Least Squares (2SLS), and Three-Stage Least Squares. This study 
employs the Two-Stage Least Squares (2SLS) method. According to Hill (2011), the 
2SLS estimation method is applicable in both identified and over-identified conditions, 
which are present in this research model. An equation can be either identified or 
over-identified. The identification problem arises when different sets of structural 
coefficients can be consistent with the same data set. In other words, a specific 
reduced-form equation may align with multiple structural equations or hypotheses 
(models). The Two-Stage Least Squares (2SLS) model is also employed to address 
endogenous explanatory variables within the context of linear regression.

The first stage of Two-Stage Least Squares (2SLS) involves estimating the labour 
supply function, in this case, the wage, using the instrumental variable (IV), TPAK. 
The result of the first stage provides the estimated value of the wage. The second 
stage utilises the estimated value of wages to estimate the labour demand function. 
To account for potential issues such as endogeneity, heteroscedasticity, and omitted 
variable bias, the use of instrumental variables is recommended. While these 
variables are highly correlated with the explanatory variable, they should not be 
correlated with the error term in the equation. If a valid instrumental variable can be 
identified, a consistent estimate of the intercept can be obtained. However, finding a 
suitable instrumental variable is challenging, as is determining whether the selected 
instruments are truly independent of the endogenous variable. Instrumental variables 
are those that are correlated with the explanatory variables but not with the error term 
(Gujarati, 2003).

The effect of non-cash transactions through QRIS on the number of MSME workers 
was tested using the following equation model:

Laborit	 =	 LaborSupplyit   =   LaborDemandit	 (1)

lnwageit	 =	 ß0 + ß1TPAKit + ε1it	 (2)

lnworkerit	 =	 α0 + α1ln it + α2lnQRISit + α3lnMSMErevenueit + α4inflationit + 
α5interestrateit + ε2it	 (3)

lnwageit	 =	 γ0 + γ1 TPAKit + ε3it	 (4)

lnpaidit	 =	 η0 + η1ln it + η2lnQRISit + η3lnMSMErevenueit + η4inflationit + 
η5interestrateit + ε4it	 (5)

lnwageit	 =	 λ0 + λ1TPAKit + ε5it	 (6)

lnunpaidit	 =	 σ0 + α1ln it + σ2lnQRISit + σ3lnMSMErevenueit + σ4Inflationit + 
σ5Interestrateit + ε6it	 (7)

lnworkerit	 =	 Natural log of the number of MSME workers in 34 provinces in Indonesia
lnpaidit	 =	 Natural log of the number of paid workers of MSMEs in 34 provinces in Indonesia
lnunpaidit	 =	 Natural log of the number of unpaid workers in MSMEs in 34 provinces in Indonesia
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lnQRISit	 =	 Natural log of the number of QRIS UMKM merchants in 34 provinces in Indonesia
lnwageit	 =	 Natural log of Provincial Minimum Wages in 34 provinces in Indonesia
ln it	 =	 Natural log Estimates of Provincial Minimum Wages in 34 provinces in Indonesia from equations model (2); (4); 

and (6)
TPAKit	 =	 Labor Force Participation Rate in 34 Provinces in Indonesia
lnMSMErevenueit	 =	 Natural log of Total Revenue of MSMEs in 34 provinces in Indonesia
Inflationit	 =	 Annual Inflation (y-o-y) in 34 provinces in Indonesia
Interestrateit	 =	 Annual Average Interest Rate (BI-7 Day Reverse Repo Rate)
ß0	 =	 Intercept
α0	 =	 Intercept
γ0	 =	 Intercept
η0	 =	 Intercept
λ0	 =	 Intercept
σ0	 =	 Intercept
εit	 =	 Error term

Estimation in equations (3), (5), and (7) is performed using the Two-Stage Least 
Squares (2SLS) approach. In the first stage, as shown in equations (2), (4), and (6), the 
estimated value of the wage variable is obtained and denoted as the “ln” (“wage” ) ̂it 
in equations (3), (5), and (7). The estimated wage values from the first stage are then 
used in the second stage to make further estimates in equations (3), (5), and (7).

2.4.	 Identification of Problem Model
Before conducting hypothesis testing using the 2SLS method, it is essential to perform 
order and rank condition tests to determine whether the equation model is suitable for 
analysis with the 2SLS approach.

3.	Results and Discussion
Researchers aim to investigate the impact of QRIS on the number of MSME workers. 
However, this study assessed the total number of MSME workers, as well as the 
number of paid and unpaid MSME workers.

Based on Table 4, the researcher aims to examine the effect of QRIS on the 
number of MSME workers. This study, however, analyses three types of workers: the 
total number of MSME workers, paid MSME workers, and unpaid MSME workers. As 
indicated in Table 4, the R-squared value for the total worker variable is 0.6759, or 
67.59%, indicating that the independent variables explain 67.59% of the variation in 

Equation Model K M G Result

(2) 9 1 2 over identified

(3) 9 6 2 over identified

(4) 9 1 2 over identified

(5) 9 6 2 over identified

(6) 9 1 2 over identified

(7) 9 6 2 over identified

Table 2.	 Identification of Equation 
Models with Order Conditions

Table 3.	 Identification of Equation 
Models with Rank Conditions

Equation Model Determinant Result

(4) ≠ 0 Identified

(5) ≠ 0 Identified

(6) ≠ 0 Identified

(7) ≠ 0 Identified

(8) ≠ 0 Identified

(9) ≠ 0 Identified
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the total number of MSME workers. The remaining 32.41% due to factors that were 
not considered in our analysis. 

The R-squared value for the paid worker variable is 0.8124, or 81.24%, implying 
that the variables examined in this study can explain 81.24% of the variation in the 
number of paid MSME workers. The remaining 18.76% is explained by factors that 
were not investigated in this study. The R-squared value for the unpaid worker variable 
is 0.6219, or 62.19%, showing that the variables in the model account for 62.19% of 
the variations in the number of unpaid MSME workers, with the remaining 37.81% 
explained by other factors.

The test results show that QRIS has a considerable impact on the number of MSME 
workers, both paid and unpaid. The hypothesis examined in this study is that QRIS 
has no substantial impact on the number of MSME workers. However, the total worker, 
paid worker, and unpaid worker variables all exhibit significant effects at the 1% level 
of significance. The paid worker variable, as well as the unpaid worker variable, show 
significance at the 1% level, with all three showing a positive tendency.

The results, which provide values below the alpha threshold, lead to the rejection 
of the null hypothesis. Consequently, the hypothesis that QRIS has no significant 
influence on the number of MSME workers is rejected. These statistics indicate that 
increasing the number of QRIS merchants by 1% results in a 0.199% increase in the 
total number of workers, a 0.274% increase in the paid workforce, and a 0.195% 
increase in the unpaid workforce. Although these figures are notably positive, QRIS’s 
effect on boosting the MSME workforce is minor in magnitude.

Routine tasks in MSMEs that QRIS may replace include the cashier. This is because 
customers can pay for their items immediately through QRIS, eliminating the need 
to touch cash or collect change from a cashier. In best practices, QRIS payments are 
automatically logged in the merchant account linked to the QRIS system. This simplifies 
the effort of cash management because income recapitulation or bookkeeping can 
be done directly from account transactions or bank statements linked to the QRIS 

Table 4.	 Hypothesis Testing Results
Variable lnworker lnpaid lnunpaid

lnQRIS
0.199***

(0.0504)

0.274***

(0.0665)

0.195***

(0.0544)

lnUMP
-3.544

(2.632)

-1.420

(2.011)

-4.874

(3.446)

lnrevenue
0.114*

(0.0668)

0.261***

(0.0870)

0.0624

(0.0709)

Inflasi
-0.0280*

(0.0168)

-0.0559***

(0.0217)

-0.0188

(0.0178)

interestrate
0.180**

(0.0731)

0.416***

(0.107)

0.104

(0.0727)

constant
57.67

(40.24)

18.95

(31.52)

78.82

(52.31)

Number of observations 102 102 102

R-sq 0.6759 0.8125 0.6219

Number in parentheses are standard errors

* significant at 10%, ** significant at 5%, *** significant at 1%

Source:	  Researchers process analysis (STATA 18 output)
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merchant account. As a result, the Routine-Biased Technical Change (RBTC) theory 
predicts that QRIS will replace these routine jobs.

According to the RBTC theory, technology adoption can lower the demand for 
workers who perform routine jobs. The transition toward digital transactions and 
payment systems may reduce the demand for workers doing mundane tasks. According 
to Sebastian (2018), the RBTC theory adequately reflects changes in work distribution; 
nevertheless, it also raises conceptual, operational, and empirical questions. One key 
conceptual issue is the difficulty of describing and recording ordinary tasks. The RBTC 
model defines routine tasks as those that can be codified and automated by machines. 
However, the extent of codification is frequently lacking in existing databases, and 
tasks considered routine for human workers may not necessarily be feasible for 
machine execution. Another conceptual challenge is the potential overlap between 
routine tasks and cognitive tasks. Many routine tasks (i.e., those that can be codified) 
inherently require fewer cognitive fun. Another conceptual challenge is the potential 
overlap between routine tasks and cognitive tasks. Many routine tasks (i.e., those that 
can be codified) inherently require fewer cognitive functions. As noted by Hendrawan 
(2024), digital transformation presents a complex and often challenging process for 
MSMEs (Micro, Small, and Medium Enterprises). One of the primary challenges faced 
by MSMEs is the limitation of human resources.

According to the Skill-Biased Technical Change (SBTC) theory, as technology 
advances, the demand for skilled workers is increasing faster than that for unskilled 
ones. According to Cascio (2022), technology developments complement competent 
personnel. Technology and skilled workers collaborate to drive economic growth, 
which in turn influences economic trends. The adoption of technology has a 
tremendous impact on public consumption patterns. As people seek more practical 
and convenient solutions, their preferences are turning toward digitalization through 
the use of technology and the internet. According to Statistics Indonesia (2022), 
the number of mobile phone subscribers in urban areas has steadily increased from 
2020 to 2022. In 2022, urban mobile phone ownership is expected to reach 67.88%. 
Similarly, internet availability has increased year after year, with 66.48% of the urban 
population expected to have access to the internet by 2022. The increase in internet 
users coincides with a shift in customer demand for digital solutions, particularly for 
financial transactions. Consumers are increasingly choosing to make payments via 
mobile phones, a procedure made possible by QRIS. To match consumer expectations, 
MSMEs must adapt to the current trend of digital, cashless transactions. Consumers 
are more inclined to engage with businesses that accept QRIS because they believe it 
to be more practical and convenient.

The findings of the hypothesis test, presented in Table 4, indicate that the number 
of MSME workers, both paid and unpaid, is significantly influenced by the adoption 
of QRIS in MSMEs’ payment systems. Unpaid MSME workers are classified as non-
routine workers, whilst paid workers are classified as routine workers. The researcher 
employs paid MSME workers as a proxy for routine workers and unpaid MSME workers 
as a proxy for non-routine workers to interpret these data in accordance with the RBTC 
theory. According to the test results, the overall number of workers (lnworkers) and the 
number of paid and unpaid workers (lnunpaid) increase when QRIS is implemented. 
The RBTC theory, which posits that technological advancements should lead to 
a reduction in the number of routine workers, is not entirely consistent with these 
findings. However, the substantial beneficial impact that QRIS has on the number of 
paid MSME workers in our study does not align with the premise that these workers 
are routine.
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The number of paid MSME workers (lnpaid) rises in tandem with the increase 
in QRIS adoption. This may be because MSMEs are reducing routine duties, such 
as those performed by cashiers or cash managers, when they implement QRIS. 
Instead, they are assigning personnel to other routine jobs that support their business 
operations. Ningsih (2024) asserts that labour productivity, which is closely related 
to the workforce’s capacity to generate goods and or services, is positively impacted 
by digitisation. Similarly, Putri (2020) discovered that the labour market is greatly and 
favourably impacted by information technology. There is an increase in labour demand 
that causes a proportional increase in labour supply when workforce competency 
standards for technology use grow. Because they are small and medium-sized 
enterprises (SMEs) and usually do not require highly educated personnel, MSMEs are 
important for labour absorption, especially in the MSME sector (Lestari, 2024).

Meanwhile, the test on the impact of QRIS on the number of unpaid MSME 
workers yielded a favourable and significant result. This is because the usage of QRIS 
substitutes tasks that cashiers traditionally conduct. However, MSME owners still 
need assistance to help them run their operations, particularly in determining the 
total number of transactions made by each customer before processing payments 
through QRIS. As a result, MSME owners are more likely to recruit family members or 
relatives to help with these chores. Family involvement in MSME operations can be a 
valuable asset to the firm, as emotional connections enhance dedication, helping to 
achieve business goals and ensure long-term viability (Habberson, 2003). Dyer (1998) 
defines four components for assessing family involvement in a business: ownership, 
management, governance, and succession. The capital provided by family members 
determines ownership; management is reflected in the family member who holds the 
highest leadership position; governance is the number of family members who play 
significant roles within the business; and succession is the involvement of multiple 
generations of family members in the business.

In line with the RBTC theory, the adoption of QRIS technology is expected to 
replace routine workers, such as cashiers and cash managers. However, the findings 
of this study indicate that QRIS has led to an increase in both routine and non-routine 
workers. This can be attributed to the fact that while QRIS streamlines transaction 
processes and replaces cashier roles, MSMEs still require workers to perform other 
tasks within the business. Consequently, MSMEs will likely hire non-routine workers, 
such as relatives or family members, to handle these additional responsibilities. This 
tendency may also be driven by the limited capital available to MSMEs, leading them 
to prioritise unpaid workers, typically sourced from family or relatives of the business 
owners.

4.	Conclusion
This study aims to analyse the number of MSME workers affected by technological 
adaptation that changes payment methods using QRIS. This study focuses on the 
MSME workforce data from 2020 to 2022 across 34 Indonesian provinces. According 
to the results of this study’s regression analysis, QRIS has a significant and favourable 
effect on the number of MSME workers. Theoretically, however, RBTC might lessen 
the need for routine workers. QRIS, on the other hand, has the reverse effect in this 
study. The use of QRIS increases the number of MSME workers who are routine (paid 
workers) and non-routine (unpaid workers). This could be because MSMEs actors 
still need workers to serve customers and calculate the total nominal amount of their 
transactions (routine workers) before these customers make payment transactions 
through QRIS and choose to employ their family or relatives (non-routine workers) to 
run their business.
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