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In this paper, we examined the influence of technology growth on labour outcomes. 
Using a sample of 37 Indonesian banks and data on Financial Technology (FinTech) 
firms from 1998 to 2017, we discovered that technology growth negatively influences 
the number of employees and positively impacts employee compensation. The role of 
technology in these labour market outcomes are both statistically and economically 
meaningful. Economically, for instance, with an increase of 1 standard deviation in 
the number of FinTech establishments, the number of Indonesian bank employees 
decreases by up to 2.30% of mean employees (equivalent to 58 employees) and 
employee compensation improves by up to 17.83% of mean compensation (equivalent 
to US$1,830). Furthermore, we showed that bank characteristics affect technology 
growth–labour outcomes relation. The effect of technology growth on labour outcomes 
is stronger for banks that have a bigger market value, are more mature, and are private. 

Keywords: Technology growth; Labour outcome; Banks; Indonesia.
JEL Classifications: G00; E20; J21.

Article history:
Received  : March 03, 2022
Revised  : September 04, 2022
Accepted  : February 26, 2023
Available Online  : November 30, 2023
https://doi.org/10.59091/2460-9196.1725

ABSTRACT

1

Narayan and Phan: Do Financial Technology Firms Influence Labour Force Outcomes in

Published by Bulletin of Monetary Economics and Banking, 2023



Bulletin of Monetary Economics and Banking, Volume 26, Number 4, 2023588

I. INTRODUCTION
Digital innovation plays an important role in the evolution of the financial 
system and economic development. In the financial system and other sectors, 
the transformation due to digital innovations incorporates challenges for 
macroeconomic policy and financial stability (Carbó-Valverde, 2017). Given the 
potential systemic impact of digital innovations, the central banks, supervisors, 
and regulators need to monitor these innovations carefully, understand the 
deep-seated changes and new practices that they bring, and identify and assess 
their benefits and risks to the financial system (Villeroy de Galhau, 2016).

Recently, the emerging player in the finance sector is financial technology 
or FinTech firms, which refer to start-ups that commercialise technology-based 
financial innovations. Huang (2015) defines FinTech firms as those that apply 
innovative technology for banking, payments, financial data analytics, capital 
markets, and personal financial management. A key feature of FinTech firms is 
they perform tasks previously reserved for banks, such as lending, payments, 
or investments (Chishti and Barberis, 2016; Puschmann, 2017). There are four 
types of FinTech firms, as discussed in Brandl and Hornuf (2017): (i) payments 
(e.g. cryptocurrencies and alternative payment systems); (ii) financing (e.g. 
crowdfunding, crowdlending, and crowd investing); (iii) asset management (e.g. 
robot advice, social trading, and factoring); and (iv) others (e.g. search engines and 
infrastructure providers). 

Indonesia has a fair share of experience in FinTech growth, which has been 
remarkable. Between 2013 and 2017, Indonesian FinTech start-ups enjoyed US$56 
million of funding, according to the Tech in Asia Database. Indonesia’s Fintech 
Association, established in 2015, reveals that there were 135–140 FinTech firms in 
2016 which increased to 190 firms in 2017. This marks more than a 35% increase 
in just 1 year. In addition, the growth in the number of FinTech firms in 2015–2016 
was estimated at over 75%.

Despite the emergence of digital innovation and its perceived effect on the 
financial industry, the effect of digital innovations and FinTech growth on the 
financial system is less understood. A few exceptions are (i) Cumming and 
Schwienbacher (2016), who investigated the pattern of venture capital investment 
in FinTech using a global sample of firms; (ii) Haddad and Hornuf (2018), who 
examined the economic and technological determinants of the global FinTech 
market; (iii) Brandl and Hornuf (2017), who traced the transformation of the 
financial industry after digitalisation; (iv) Li et al. (2017), who examined the effect 
of FinTech start-ups on incumbent retail banks’ share prices; and (v) Phan et al. 
(2019) who tested how FinTech growth influences bank performance in Indonesia.

In this paper, we used the number of FinTech firms as the proxy for the 
technology growth in the banking sector and tested how it affects bank labour 
outcomes, such as the number of employees and employee compensation. One 
strand in the literature shows a negative relationship between technology change 
and employment (Miller, 1964; Standing, 1984; Rotman, 2013; Autor, 2015; Kim et 
al., 2017). Therefore, our first hypothesis is that technology growth, proxied by the 
number of FinTech firms established, negatively affects the number of employees 
of Indonesian banks. In addition, adopting new technology can improve the firm’s 
productivity and profitability (Stoneman and Kwon, 1996; Boothby et al., 2010; 
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Chen, 2020). Therefore, our second hypothesis is that technology growth positively 
affects employee compensation. 

To test our hypotheses, we used a sample of 37 Indonesian banks and data 
on financial technology firms from 1998 to 2017. The results confirmed our 
hypotheses as we found that technology growth negatively influences the number 
of employees and positively impacts employee compensation. In terms of the 
economic significance of the technology growth–labour outcomes relation, with an 
increase of 1 standard deviation (equivalent to three FinTech firms) in the number 
of FinTech establishments, the number of Indonesian bank employees falls by 
up to 2.30% of mean total bank employees (equivalent to 58 employees). On the 
other hand, a 1 standard deviation increase in FinTech establishments improves 
bank employee compensation by at most 17.83% of mean employee compensation 
(equivalent to US$1,830). In addition, bank characteristics such as market value, 
bank age, and types of ownership affect the technology growth–labour outcomes 
relation. The stronger effect of technology growth on labour outcomes is found in 
banks with larger market value, greater maturity, and private ownership. 

This paper proceeds as follows. Section II discusses the data and the empirical 
framework whilst Section III discusses the results. Finally, Section IV presents our 
concluding remarks.

II. DATA AND EMPIRICAL FRAMEWORK
We collected data of Indonesian banks to test the relation between technology 
growth and labour outcomes. Our data are from several sources. Our proxy for 
technology growth in the finance sector is the number of FinTech companies 
founded in Indonesia. This data set is from FinTech Indonesia Association. Our 
bank-level data, which include both dependent and control variables, is from 
the Datastream database. The dependent variable, labour outcomes, is measured 
by the number of employees (EN) and employee compensation (EC). We used 
several bank-level control variables, namely, the book leverage ratio (LEV), the 
bank’s profitability (PRO), bank size (SIZE), and bank’s stock returns (RET). We 
also applied Indonesian macro-level control variables such as the unemployment 
rate (UN), GDP growth rate (GDP), inflation rate (INF), and the stock exchange 
return (MKT). These macro-level data are collected from the World Bank World 
Development Indicators (except for the MKT data which is from Datastream). 
Based on data availability, our data sample is annual data from 1998 to 2017.1 We 
collected all Indonesian banks available in the Datastream database and we ended 
up with a sample of 37 banks. Overall, we had 498 bank-year observations. Table 
1 shows the detailed description of the variables whilst Table 2 reports selected 
descriptive statistics for the variables.

1 Our sample starts from 1998, when the first Indonesian FinTech firm was established.
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Table 1.
Description of Variables

This table describes the variables and notes their source.

Variable Description Source
Dependent variables
Employee numbers (EN) Log of the employee number Datastream
Employee compensation (EC) Log of salaries and benefits per employee Datastream
Explanatory variable
Technology growth (financial 
technology [FinTech])

Log of the number of fintech companies 
established

Fintech Indonesia 
Association

Firm-specific control variables

Book leverage (LEV) Long-term debt plus debt in current 
liabilities divided by assets Datastream

Profitability (PRO) Ratio of operating income to total assets Datastream
Firm size (SIZE) Log of total assets Datastream
Stock return (RET) Annual stock return Datastream
Macro control variables 
Unemployment (UN) Annual unemployment rate World Bank
GDP growth rate (GDP) Indonesia annual GDP growth rate World Bank
Inflation (INF) Indonesian annual inflation rate World Bank
Market return (MKT) Annual IDX index return Datastream

Source: Authors

To test the impact of technology growth on labour outcomes, we followed the 
literature that investigates the determinants of employee turnover and employee 
compensations (Rayton, 2003; Aldatmaz et al., 2018). We incorporated our 
technology growth variable (FinTech) to the conventional model suggested by the 
literature. Our empirical model takes the following forms:

where, where LO is labour outcomes measured by the number of employees (EN) 
and employee compensation (EC) measured as the total salaries and benefits; 
FinTech represents technology growth; i indexes the firms; t denotes the year; 
Control represents two sets of control variables, namely, firm-level control variables 
(LEV, PRO, SIZE, and RET), and macro-level control variables (GDP, UN, INF, and 
MKT). We clustered standard errors and controlled for bank and year fixed effects.

Table 2 provides selected descriptive statistics for our variables, including the 
number of observations, the mean, the median, the standard deviation, and the 
25th and 75th percentiles of each variable for a panel of 37 Indonesian banks. On 
average, nearly six new FinTech firms were established every year in Indonesia 
during 1998–2017. The mean values of the log of the number of employees 
(EN) and the log of salaries and benefits per employee (EC) are 7.826 and 2.331, 
respectively. These statistics imply that, on average, Indonesian banks have more 
than 2,500 employees and their yearly compensations are valued at $10,300. The 
average stock return of Indonesian banks is 6.16% compared to the Indonesian 
aggregate stock market return of 13.59% over the period 1998–2017. The average 

(1)
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GDP, unemployment rate, and inflation rate during this period were 5.093%, 
5.719%, and 7.465%, respectively. 

Table 2.
Descriptive Statistics

This table has selected descriptive statistics of the data.

Variable Observation Mean Median Std. Dev. 25th 75th
EN 498 7.826 1.689 6.460 7.929 8.998
EC 494 2.331 0.614 1.951 2.337 2.734
FINTECH 498 1.670 1.085 0.693 1.792 2.485
LEV 498 0.077 0.096 0.020 0.057 0.105
PRO 497 0.008 0.045 0.006 0.014 0.023
SIZE 498 14.412 1.857 12.912 14.417 15.880
RET (%) 431 6.106 48.735 -17.726 5.349 32.850
MKT (%) 498 13.589 31.354 -0.990 15.046 37.934
GDP (%) 498 5.093 2.046 4.876 5.067 6.030
UN (%) 498 5.719 1.354 4.336 5.614 6.795
INF (%) 498 7.465 6.115 4.386 6.363 10.227

Source: Authors, based on data from World Bank, Datastream, and Fintech Indonesia Association

III. EMPIRICAL ANALYSIS
A. Benchmark Model
Our empirical analysis starts with estimating the traditional determinants of 
labour outcomes using fixed-effect models. This regression model is considered 
as the benchmark for other analyses in which technology growth variables are 
included. The results are reported in Table 3. To investigate the robustness of our 
hypothesis test, we estimated the regression models five times, each time using 
a different set of control variables. Specifically, we used each firm-level control 
variable with all macro control variables in models (1) to (4) whilst model (5) 
comprises all control variables. In all models, we controlled for firm and year fixed 
effects. Several noteworthy features were observed. Consider macro variables first. 
We found that INF and GDP are the strongest determinants for labour outcomes 
where their coefficients are statistically significant at the 1% level in 8 out of 10 
regressions. They are followed by MKT and UN with statistically significant 
coefficients in 7 out of 10 cases. For firm control variables, every LEV and SIZE 
significantly determine labour outcomes whilst PRO and RET do not exert any 
statistical significance. Finally, the adjusted R-squared is at least 76% across all 
models, which indicates a good fit. 
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B. Effect of Technology Growth on Labour Outcomes
We now turn to our hypothesis that technology growth influences labour 
outcomes in Indonesian banks. Table 4 reports the results obtained from equation 
(1), where we tested the contemporaneous effect of FinTech on the number of 
bank employees and bank employee compensation. Similar to the benchmark 
model, we also estimated equation (1) five times with different combinations of 
the control variables. We first considered the results on the number of employees. 
The coefficients of FinTech are negative and statistically significant at least at the 
5% level in four out of five model specifications. The results strongly support our 
hypothesis that technology growth negatively impacts the number of Indonesian 
bank employees. The effect of technology growth on the number of employees is 
also economically meaningful. The magnitudes of the FinTech slope coefficients 
vary in at 0.104 to 0.166 range. This implies that a 1 standard deviation (equivalent 
to three FinTech firms) increase in the fintech number will lead to a decrease in the 
mean value of employees in Indonesian banks (which is 2,500) by 1.39%–2.30%. 

The results from the last three columns of Table 4 confirm our hypothesis on 
the positive effect of technology growth on employee compensation. The slope 
coefficients on FinTech are between 0.328 (t-statistic = 25.549) to 0.383 (t-statistic 
= 22.706) in models (1) and (5), respectively. In terms of economic significance, 
a 1 unit standard deviation (equivalent to three fintech firms) increase in the 
FinTech number leads to an increase in the mean value of employee compensation 
(equivalent to $10,300) in Indonesian banks by 15.27%– 17.83%.
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We next examined the lagged effect of technology growth on the number of 
employees and employee compensation in Indonesian banks. 

The results are reported in Table 5 and mirror those in Table 4. Technology 
growth negatively affects the number of employees and positively affects employee 
compensation. The coefficients of the one-lag FinTech variable are negative and 
statistically significant in four out of five models of the number of bank employees. 
In addition, FinTech slope coefficients are found to be positive and statistically 
significant at the 1% level in all three models of employee compensations. The 
economic significance of the effects is also strong. On average, a unit standard 
deviation (equivalent to three fintech firm) increase of FinTech number leads to (i) 
a decrease in the number of employees by 1.18%–2.41%, and (ii) an increase in the 
employee compensations by 12.57%–14.76%. 

(2)
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C. Additional Tests
Although both contemporaneous and lagged effects of technology growth on 
the number of bank employees and employee compensation are consistently 
confirmed in previous analyses, how that relation is shaped is worth investigating. 
We focus on identifying any role that firm characteristics, such as market value, 
firm age, and ownership, might have in the technology–labour outcomes relation.

To test the impact of a firm’s market value, we created a dummy variable 
LARGE (SMALL), which is set to a value of 1 if a firm’s market value is above 
(below) the average market value of all banks over the sample period, and a value 
of 0 otherwise. We incorporated the market value depicting the dummy variables 
into our regression models in the following manner: 

The results of this analysis are reported in Table 6, where panel A contains 
results of the contemporaneous effect whilst the lagged effect results occupy 
panel B. The previous findings are confirmed in this analysis, too. For instance, we 
found that, statistically, technology growth significantly and negatively affects the 
number of bank employees whilst its effect on employee compensation is positive 
and statistically significant. The new feature of the results we observed relates to 
the effect of the market value of banks on this relation. The absolute value of β1 
is higher than the absolute value of β2, indicating that the effect of technology on 
firms with large market value is stronger than on firms with small market value. 
A 1 standard deviation (equivalent to three FinTech firms) increase in technology 
growth leads to a decrease of up to 2.19% of the mean value of the number of 
employees of large banks (equivalent to 67 employees), whilst the corresponding 
decrease for small banks is equivalent to 45 employees. Consider the effect on 
employee compensation. The increase in employee compensation due to a 
standard deviation increase of technology growth is at least 15.81% (equivalent 
to $1,640) of the mean value of employee compensations for large banks and at 
least 15.32% (equivalent to $1,550) for smaller banks. In the case of the lagged 
effect, the stronger effect of technology growth on labour outcomes on large banks 
can be evidenced by two points: (i) the slope coefficients of the FinTech variable 
for the large banks, β1, are statistically significant in all cases whilst it is (β2) only 
significant in four out of six cases for the smaller banks; and (ii) the magnitude 
of β1 is bigger than the magnitude of β2 in five out of six cases. Therefore, the 
conclusion, taking all evidence together, is that technology growth has a stronger 
effect on labour outcomes for banks with a larger market value compared to those 
with smaller market value.

(3)

(4)
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The second firm characteristic that we examined is firm age. As suggested by 
previous studies (Giunta and Trivieri, 2007; Haller and Siedschlag, 2011), younger 
firms tend to be more active and successful in implementing new technology 
compared to mature firms. Therefore, we believe that firm age matters to how 
technology growth affects labour outcomes. To test this hypothesis, we created a 
dummy variable MATURE (YOUNG) that takes a value of 1 if firm age is above 
(below) the average firm age of all banks over the sample period, and a value of 0 
otherwise. Our regression models are:

We reported the results for equations (5) and (6) in Table 7’s panels A and B, 
respectively. Our main finding – that technology growth negatively affects the 
number of employees and positively affects employee compensation – remains 
intact. In addition, results presented in Table 7 reveal that the relation between 
technology and labour outcomes is stronger for the younger banks than the 
more mature banks. This can be evidenced from interpreting β2, which is higher 
in absolute value compared to β1 in all regression models. With a unit standard 
deviation increase in the number of FinTech firms (equivalent to three FinTech 
firms), the number of employees in the younger banks drops by 1.37%–2.65% whilst 
the corresponding drop in mature firms is recorded at 0.85%–1.79%. Similarly, the 
employee compensation of younger banks increases by 17.41%– 20.91% compared 
to 13.24%–15.26% of more mature firms after a 1 standard deviation increase in 
technology growth. We obtained similar results when examining the lagged effect 
of technology on labour outcomes.

(5)

(6)
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Finally, we tested whether the types of ownership influence the relationship 
between technology growth and labour outcomes. Previous studies suggested that, 
compared to private banks, public banks are likely to be slower in applying new 
technology in their operations. The reason is that whilst private banks proactively 
adopt technological innovations, public banks, in contrast, tend to be reactive 
due to a bureaucratic culture (Troshani et al., 2011) or budget-timing constrains 
(Caudle et al., 1991). To test this hypothesis, we created a dummy variable PRIVATE 
(PUBLIC) that takes a value of 1 when a bank is a private (public), and a value of 0 
otherwise. The following models capture this proposed relation: 

The results of this analysis are reported in Table 8. Our main finding from 
this analysis is that the effect of technology growth is stronger for private banks 
compared to public banks, just as we expected. Consider both contemporaneous and 
lagged effects analyses for the number of employees and employee compensation. 
The coefficients on FinTech for private banks are larger than those of public banks. 
This is true in 10 out of 12 cases. On average, a 1 standard deviation increase in 
the FinTech number (equivalent to three FinTech firms) leads to a drop of up to 
2.39% (2.25%) in the number of bank employees and an increase of at most 21.38% 
(16.14%) of employee compensation for the private (public) banks.

(7)

(8)
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D. Robustness Test
In addition to using different regression model specifications based on control 
variables to test the consistency of our results, we now control for potential 
endogeneity in our model regression due to reverse causality and/or omitted 
variable(s). We apply the two-step Generalized Method of Moments system 
dynamic panel estimator to the following regressions: 

The results of this analysis are reported in Table 10. In brief, our results remain 
unchanged after controlling for endogeneity, suggesting that endogeneity is not a 
concern in our hypothesis test.

(9)

(10)
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IV. CONCLUSION
In this paper, we investigated how technology growth, measured by the 
number of established FinTech firms, influences labour outcomes. We measured 
labour outcomes by the number of employees and employee compensation in 
Indonesian banks over the period 1998–2017. We hypothesised that technology 
growth negatively impacts the number of bank employees and positively affects 
employee compensation. The results from our regression analyses confirm our 
hypotheses. We found both contemporaneous and lagged effects of technology 
on labour outcomes. This relation is both statistically significant and economically 
meaningful. Economically, we showed that a unit standard deviation (equivalent 
to three FinTech firms) increase in the number of FinTech establishments reduces 
the number of bank employees by at most 2.30% (of mean total bank employees, 
which is valued at 2,500 employees). On the other hand, a 1 standard deviation 
increase in FinTech establishments improves employee compensation by up 
to 17.83% (of mean employee compensation which is valued at US$10,300). An 
additional insight obtained from our analysis is that the effects of technology 
growth on labour outcomes are stronger for banks that have a larger market value, 
are more mature, and are privately owned. 
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