
Ⅰ. Introduction

With the rapid development of computer and in-
formation technology, more and more attention has 
been paid to the intelligent and digital reform of 
the country and enterprises. The digital economy 
based on information technology and data has devel-
oped rapidly. From the current business environment, 

data resources based on information technology have 
increasingly become the most important resources 
of enterprises and the basis for innovation, competi-
tion, development and survival in the future (Khuntia 
et al., 2018). On one hand, enterprises are continuously 
undertaking digital transformation by implementing, 
maintaining, and integrating digital technologies for 
their information systems (Wang and Wang, 2022). 
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On the other hand, the digital economy positively 
enhances enterprise digital transformation, and enter-
prise digital transformation has an impact on enter-
prise performance (Li et al., 2022). This mutually 
reinforcing relationship supports the development of 
the digital transformation of enterprises.

In the process of digital transformation of enter-
prises, in order to obtain the data resources, enterprises 
need to make a lot of investment and construction 
in information technology (Gökalp and Martinez, 2020), 
such as Enterprise Resource Planning (ERP), 5G, 
cloud services, Internet of Things (IoT) and so on. 
The investment and implementation of these in-
formation technologies often consume a lot of re-
sources such as time, manpower and money. 
According to the survey conducted by Society for 
Information Management (SIM) of U.S. in 2020, in-
vestment and use of enterprise cloud services con-
tinues to increase, doubling in the past five years 
and showing an accelerating growth trend amid a 
sharp drop in corporate revenue due to the COVID-19 
pandemic (Kappelman et al., 2021). At the same time, 
the China Statistical Yearbook released in 2021 by 
the National Bureau of Statistics of China shows that 
in 2020, the software business revenue will exceed 
8.1 trillion yuan, an increase of more than 12.5% 
from 7.2 trillion yuan in 2019. In short, a large amount 
of IT investment by enterprises is the basis for the 
digital transformation of enterprises.

The reasons of firms to allocate significant parts 
of their capital budgets toward IT are execute digital 
strategies and digital transformation (Xue et al., 2021). 
These digital strategies and digital transformations 
are considered to be important methods for companies 
to face future competition and development. 
However, academia is still arguing about whether 
enterprise IT investment has brought corresponding 
performance to the enterprise (Acar et al., 2017; 

Khuntia et al., 2018; Liu et al., 2021). Many studies 
have found that corporate IT investment and im-
plementation have not brought corresponding corpo-
rate benefits to the company, and even have a negative 
impact on normal production and operation. Using 
panel data on IT investment of Jordanian banks, 
Gangopadhyay and Nilakantan find that a bank’s IT 
investment does not respond to other banks’ lagged 
profitability, which consistent with the presence of 
the IT productivity paradox (Gangopadhyay and 
Nilakantan, 2021). Based on data envelopment analy-
sis (DEA), Liu et al.’s research shows that IT perform-
ance shows little regional difference, but significant 
industrial diversity (Liu et al., 2021). For the surface 
of the debate on IT investment performance, it is 
necessary to in-depth study the causes and solutions 
of this “productivity paradox”.

In the process of digital transformation of enter-
prises, they also face competition from enterprises 
in the same industry, which means that the im-
plementation timing of enterprises is very important. 
On one hand, the technical and informational charac-
teristics of information technology make the enter-
prises that use it in the early stage have the advantage 
of switching cost, that is, it is easier to obtain customer 
accumulation and thus have the first-mover advantage 
(Otim et al., 2012). On the other hand, falling IT 
costs over time provide cost advantages for later en-
trants, making investment decisions more challenging 
for early entrants (Dos Santos and Sussman, 2000). 
For example, Demirhan and Jacob’s research show 
that declining IT cost intensifies or relaxes competi-
tion between firms depending on whether they are 
serving quality- or price-sensitive markets. And in 
both cases, the average price per unit quality decreases 
when the IT cost declines, which benefits consumers 
(Demirhan et al., 2005).

This research aims at deepening the understanding 
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of the effects of IT investment on firm performance 
in the context of enterprise digital transformation, 
and to find the level and direction of the relationship 
between IT investment and firm financial 
performance. Many researchers argued that the 
changes brought about by IT investment are crucial 
for organizations that face dynamic market require-
ments and also that the criticized procedures and 
constraints actually support process reengineering. 
However, few studies have paid attention to the impact 
of early-stage IT investment and late-stage IT invest-
ment on enterprise IT productivity in the time 
dimension. This study will fill this gap and extend 
the scope of the established literature in IS by examin-
ing the influence of IT investment using Chinese 
public firms’ data to see if such spending has had 
an influence on corporate performance in the invest-
ment time-line.

Through the research on IT investment perform-
ance under the different enterprise IT investment 
time, this research has certain theoretical and practical 
significance. First, it extends the scope of the estab-
lished literature by examining the influence of IT 
investment using Chinese public firms’ data and IT 
investment to see if investment time has an impact 
on IT investment performance. Second, as far as we 
are aware, there is a lack of research on impact of 
enterprise competition in the horizontal time di-
mension on enterprise performance in the digital 
transformation of enterprises. Third, for business 
practice, this research could help make reasonable 
IT investment decisions, and help enterprises improve 
the success rate of digital transformation, and promote 
enterprises to reduce losses.

Ⅱ. Literature Review

2.1. Firm Digital Transformation, 
IT Investment and IT Productivity

With the advancement of the new economy, the 
digital transformation of enterprises based on data 
and information technology is the trend (Zhai et al., 
2022). Firm Digital transformation (DT) is to achieve 
major business improvements by using of new digital 
technologies or information technologies (Fitzgerald 
et al., 2014). The literature also refers DT as applying 
digital technology in operation, business model in-
novation, or digital strategy to create values for a 
firm (Kane et al., 2015; Schallmo et al., 2020; Selimović 
et al., 2021). DT affects all sectors of society, which 
makes governments and enterprises pay more and 
more attention to digital transformation, in particular 
economies. At the same time, DT opens new network-
ing possibilities and enables cooperation between dif-
ferent actors, who, for example, exchange data and 
thus initiate processes (Selimović et al., 2021). 
According to an annual report by the Shanghai 
Academy of Social Science,1) the top five countries 
are the US, Singapore, China, South Korea and UK 
in the economy-wide digitalization. Especially, China 
showed obvious advantages in digital industry com-
petitiveness, ranking first in the world by a large 
margin ahead of the United States. However, the coun-
try still had certain room for improvement in digital 
innovation, governance capability and infrastructure 
construction.

Different scholars have given different definitions 
of enterprise IT investment (Alghorbany et al., 2022; 
Huang et al., 2006). In this research, IT investment 

1) Report source: https://www.ciie.org/zbh/en/news/exhibition/ 
News/20210107/25218.html
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is considered as resources related to IT such as soft-
ware, hardware, communications, and smartphones, 
which other studies have adopted in the digital trans-
formation of enterprises. In the process of enterprise 
digital transformation, Internet and information tech-
nology (IT) are important foundations. On the one 
hand, the investment and implementation of in-
formation technology provides technical support for 
the digital transformation of enterprises; on the other 
hand, the digital transformation and application of 
enterprises can improve the efficiency of enterprise 
information technology. Therefore, the IT investment 
and digital transformation of enterprises are comple-
mentary and mutually reinforcing. With the develop-
ment and popularization of computer technology and 
the wide application of various information systems, 
a large amount of original data has been accumulated 
in various systems, and the demand for data analysis 
in all walks of life is becoming more and more urgent. 
In addition to predicting the operation trend of related 
systems, there are increasingly higher requirements 
for the breadth and speed of data analysis. These 
demands have prompted IT and Internet manu-
facturers to continue to accelerate the research and 
development of data analysis technology. On the one 
hand, big data analysis is no longer limited to struc-
tured historical data, but is more inclined to analyze 
unstructured data collected from social networks and 
various sensors; on the other hand, fierce market 
competition has prompted big data solution manu-
facturers to increase larger investment in research 
and development of fast, real-time data analysis, and 
intelligent decision-making technologies.

The improvement of enterprise productivity is the 
result of technological progress on the one hand, 
and the improvement of enterprise efficiency on the 
other hand (Banker et al., 2005). Advances in technol-
ogy can shift the possibility frontier of firm production 

outward, which can be achieved by adopting new 
technologies or introducing product and process in-
novations (Chang and Gurbaxani, 2013). An example 
of technological advancement leading to an increase 
in business productivity is the migration of a business 
to a more advanced business model or the use of 
redesigned business processes based on the support 
of new technologies such as cloud technology. An 
increase in firm efficiency can also lead to an increase 
in firm productivity, as a firm shifts its production 
possibilities forward by extracting more output from 
any given input and existing technology. improve. 
For example, companies can improve the performance 
of operational processes such as supply chain or cus-
tomer acquisition by using business intelligence soft-
ware that enables sophisticated analysis of existing 
data to improve the quality of decision-making. 
Ultimately, it brings about an increase in enterprise 
productivity.

2.2. IT Productivity Paradox and Explanations

Research on the impact of enterprise IT investment 
on enterprise productivity has always been a hot issue 
in information system (IS) research (Khuntia et al., 
2018). On the one hand, in enterprise practice, IT 
investment has always been faced with large invest-
ment amounts, long implementation cycles, and fail-
ure risks. On the other hand, it is because of the 
long-term existence of the phenomenon of “IT pro-
ductivity paradox” in academic research, even in the 
current business environment (Ilmudeen, 2021). 
Researchers from different countries have used enter-
prise data from different countries and adopted differ-
ent research methods to study the IT productivity 
of enterprises under different evaluation indicators, 
but the conclusions are still inconsistent. For example, 
Gangopadhyay and Nilakantan used the panel data 
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of the Jordanian banking industry to verify the phe-
nomenon of “IT productivity paradox” in the IT invest-
ment of Jordanian banks (Gangopadhyay and Nilakantan, 
2021). Karhade and Dong used European enterprise 
data to study the relationship between IT investment 
and business innovation performance, and the results 
show that there is an inverted U-shaped relationship 
between them as a whole (Karhade and Dong, 2020). 
<Table 1> is the research about IT investment on firm 
performance in the past 5 years. From these latest re-
search conclusions, the paradox of IT investment per-
formance still exists, and the number of negative results 
is almost the same as that of positive results.

As the phenomenon of “IT productivity paradox” 
appears more and more in the research, the causes 
of this paradox have also attracted the attention of 

more and more researchers. At present, the reasons 
for the “IT productivity paradox” mainly include the 
following four explanations (Hajli et al., 2015): 1) 
Measurement errors caused by research methods; 2) 
The lag due to the learning and adjustment process 
after IT investment; 3) Income distribution and 4) 
Ambiguity of findings. On one hand, lots of research 
proved that firm IT investment have a positive influ-
ence on firm performance. At the same time, a handful 
of studies (Beccalli, 2007; Thakurta and Deb, 2018) 
on the impact of IT investments in firms show weak 
or non-existent links between IT spending and firm 
performance. This difference in the results shows that 
there are still controversies in the research on IT 
investment performance, and there is no unified con-
vincing conclusion.

Authors Performance Indicator Data Source Method Result
(Gangopadhyay and Nilakantan, 2021) Financial Jordan Linear in Means Model

Negative

(Thakurta and Deb, 2018) Stock Market India Multivariate Analysis
(Han et al., 2019) Financial United States Post-Hoc Analysis

(Boban and Susak, 2017) Financial Croatia Regression Model

(Kohli et al., 2012) Stock Market United States Regression Model

(Takeda et al., 2021) Stock Market Japan Event Study

(Mohamad et al., 2017) Financial Malaysia Hierarchical Regression 
Analysis

Mixed

(Stores et al., 2018) Stock Market Malaysia Regression Model
(Liu et al., 2021) Financial Asia, Europe and US Network Dea Models

(Qi and Han, 2020) Financial United States Generalized Method of 
Moments

(Shea et al., 2019) Stock Market United States Discontinuity Regression
(Karhade and Dong, 2021) Innovation Europe Regression Model

(Khuntia et al., 2018) Organizational India Regression Model

Positive
(Lee and Choi, 2019) Financial United States Linear Model

(Fernandes et al., 2017) Organizational Portugal Case Study
(Mohamad et al., 2017) Organizational Malaysia Structural Equation Model

(Shea et al., 2019) Financial United States General Linear Model

<Table 1> Research about IT Investment on Firm Performance Recently
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2.3. IT Investment Competition in the 
Process of Digital Transformation

The improvement of enterprise productivity stems 
from technological progress or the improvement of 
enterprise efficiency, and competition is the driving 
factor of efficiency. That is to say, in the digital 
transformation competition environment, the effi-
ciency at the enterprise level may show considerable 
heterogeneity, which has an important impact on 
the productivity of the enterprise. The current re-
search confirms that the intensity of competition 
has a positive impact on the productivity of enter-
prises, that is, the higher the degree of competition 
faced by enterprises, the higher the productivity of 
enterprises (Xin and Choudhary, 2019). There are 
two main reasons for this: 1) in the highly competitive 
external environment, enterprise managers have 
more pressure and motivation to manage effectively 
and reduce management slack; 2) At the same time, 
in the highly competitive external environment, en-
terprises use resources more efficiently and can en-
hance and optimize the rational allocation of re-
sources (Chang and Gurbaxani, 2013).

At present, there is very little research on the 
timing of IT investment under the background of 
digital transformation. In the competition research 
of enterprise IT investment, there are many re-
searches on investment intensity and investment fo-
cus, but there are very few researches on investment 
time, that is, the pioneer in adopting IT or the late 
investment compared with competitors (Arora and 
Rahman, 2016). Therefore, there are relatively few 
studies on the interaction and game relationship be-
tween investors before and after. In the rapidly devel-
oping IT industry, the threat of new entrants from 
start-ups has an important impact on corporate deci-
sion-making (Pan et al., 2019). Research by Demirhan 

and Jacob et al. shows that falling IT costs always 
hurt the profits of early entrants. At the same time, 
early IT adopters may adopt aggressive investment 
strategies or defensive investment strategies to cope 
with falling IT costs, depending on the relationship 
between switching costs and falling IT costs (Demirhan 
et al., 2007).

Ⅲ. Data and Method

3.1. Data

Data Selection: The purpose of our research is 
to introduce the difference of IT investment on firm 
financial performance between the earlier entrant 
and the later entrant. To accomplish this objective, 
we searched the Wind database, which is a leading 
financial company providing financial data, in-
formation, and software services, over the four-year 
period from 2016 to 2019 for news articles about 
firms planning to make investments in IT in their 
own company. We take IT investment as the keyword 
to search for the full text of announcements. Next, 
we checked the title of the announcements and ex-
cluded those that were obviously not enterprise IT 
investment announcements. Then, the specific con-
tents of these announcements were reviewed to de-
termine whether they were shown to invest in IT, 
including purchases, agreements to purchase, or plans 
to buy equipment, software, or services. After reading, 
we excluded the sample that was not related to a 
company’s own IT investment. If a company an-
nounced the same IT investment more than once, 
e.g., one firm’s plan to buy some computer software, 
the earliest title was retained. Finally, 325 IT invest-
ment samples were kept. Every announcement was 
also carefully examined to determine whether the 



Preemptive or Catch Up? Performance Differences under Enterprise Digital Transformation

570  Asia Pacific Journal of Information Systems Vol. 32 No. 3

proposed IT investment was innovative IT invest-
ment in the company.

Data Classification: After obtaining the final enter-
prise IT investment data, we classify IT investment 
data according to the type of IT investment and the 
industry in which the enterprise is located. The in-
dustry classification of this paper is based on the 
industry classification results of the listed companies 
of the China Securities Regulatory Commission 
(CSRC) at the announcement day of the enterprise 
IT investment. As shown in the <Table 2>, there 
are 325 IT investment samples in four years between 
2016 and 2019, including 121 manufacturing industry 
firms, 82 software industry firms, 46 financial industry 
firms, and 76 other industries sample. At the same 
time, we further categorize enterprise IT investments 
in each industry by IT type, including Enterprise 
Resource Planning (ERP) system, Supply Chain 

Management (SCM) system, Customer Relationship 
Management (CRM) system, 5G upgrade, Artificial 
Intelligence (AI), Virtual Reality (VR), and so on. 
Other IT investments in <Table 3> are mainly com-
posed of a smaller number of types, including office 
computer, software upgrade, cyber security, data stor-
age and analysis software. The distribution of IT in-
vestment by IT type is shown in the <Table 3>.

Data Grouping: Based on the classification rules 
above, we classified the 325 enterprise IT investment 
data by industry and IT category. After that, we divide 
the IT investment samples in each category into two 
groups equally, namely the earlier entrant group (E) 
and the later entrant group (L), according to the 
investment time. That is to say, based on the IT 
investment announcement date, we evenly divide the 
IT investment sample into two groups: the earlier 
entrant group (E) and the later entrant group (L). 

Year Manufacturing Industry Software Industry Financial Industry Other Industries Full Sample
2016 14 12 7 10 43
2017 37 20 11 29 97
2018 29 27 8 25 89
2019 41 23 20 12 96
Total 121 82 46 76 325

<Table 2> Distribution of IT Investment Announcements Over Time

Year Manufacturing Industry Software Industry Financial Industry Other Industries Full Sample
ERP 21 9 12 14 56
SCM 20 4 3 10 37
CRM 18 7 10 12 47

5G 15 4 5 7 31
AI 13 8 7 16 44
VR 9 13 4 8 34

Others 25 37 5 9 76
Total 121 82 46 76 325

<Table 3> Distribution of Firm IT Investment by IT Type
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For example, there are 82 IT investment firms in 
software industry between 2016 and 2019. The earlier 
entrant group (E) in software industry is 41 firms, 
which is half of the full 82 samples, and the later 
entrant group (L) is the last 41 firms, which investment 
year between 2018 and 2019. If the number of data 
is singular, the sample of enterprises with intermediate 
investment is deleted, in order to make the classi-
fication of IT investment clearer. Moreover, we ob-
tained the firm financial data for the selected 325 
sample in the year of IT investment and the following 
two years in CSMAR database.

3.2. Method

In the context of enterprise digital transformation, 
enterprises have made a lot of IT investment and 
implementation. However, in the presence of the “IT 
Productivity Paradox” and the competitive environ-
ment, it remains unclear whether firm early-stage 
IT investment and firm late-stage IT investment have 
an effect on corporate performance. In order to solve 
this problem, we use a Difference-in-Difference- 
in-Difference (DDD) model to examine the effects 
of the earlier entrant of IT and the later entrant of 
IT on firm financial performance. This study was 
carried out according to the following steps.

(1) The control group; We choose a control enter-
prise for each sample enterprise in the following four 
steps (Barber and Lyon, 1996; Ji et al., 2020):
① For each company in the sample, we search 

all the companies with the same standard in-
dustrial classification (SIC) code in the Wind 
database as a possible comparison group. 
Afterward, we choose the firms, whose firm 
size in the starting year of the measurement 
period is within 90-110 percent in the possible 

comparison group. According to Barber and 
Lyon, the 90-110 percent range filter has well-speci-
fied test statistics (Barber and Lyon, 1996).

② If we do not find any firms in Step 1, then 
we attempt to match performance within the 
90-110 percent filter using all firms in the same 
one-digit SIC code.

③ If we do not find any firms in Step 2, then 
we attempt to match performance within the 
90-110 percent filter without regard to SIC code.

④ If we do not find any firms in step 3, then 
we chose the firm that is closest in performance 
without regard to SIC code.

(2) One-fold Difference; After matching the control 
group for each sample firm, we performed the one-fold 
difference. The time window period in our research 
is 2 years after the IT investment announcement. 
Even though, the evidence on the time required to 
implement the IT systems is limited. Raman and 
Singh’s case study on i2 Technologies indicated that 
implementation of SCM systems can take about 6-12 
months (Raman and Singh, 1998). Sambrani and Pol 
reports a 1.5-year implementation period for SCM 
systems (Sambrani and Pol, 2016). According to pre-
vious research (An, 2005; Hendricks et al., 2007), 
we selected a two-year time window for this research. 
For example, if a sample company announced ERP 
investment in the year 2019, we will observe the 
changes of the financial performance of the sample 
company from 2019 to 2021. The formula of one-fold 
difference for all sample group and control group 
firms is as follows:

Where, ODi,t is the result of One-fold difference 
for firm i in year t, FPi,t is the financial performance 
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for firm i in year t and FPi,t+2 is the financial perform-
ance for firm i in year t+2. In our study, we selected 
Return on asset (ROA), which is equal to a fiscal 
year’s earnings divided by its total assets and ex-
pressed as a percentage, as the firm financial 
performance.

(3) Double Difference; After we obtain the results 
of one-fold difference of sample group and control 
group firms, we calculate the double difference (DD) 
between sample group firms and control group firms 
as financial performance of IT investment. The for-
mula of double difference for firms invest in IT is 
as follows:

Where, DDt is the result of double difference in 
year t, SODi,t is the result of one-fold difference for 
sample group firm i in year t, CODi,t is the result 
of one-fold difference for control group firm j in 
year t. In this study, the result of double difference 
(DD) is the net benefit of an enterprise’s IT 
investment. Through statistical analysis to DD value, 
we will know the impact of IT investment on firm 
financial performance in the following two years.

(4) Triple Difference; After we obtain the results 
of double difference between sample group firms 
and control group firms, we calculate the triple differ-
ence (TD) between the earlier entrant group (E) and 
the later entrant group (L). The formula of triple 
difference for firms invest in IT is as follows:

Where, TDt is the result of triple difference in 
year t, EDDi,t is the result of double difference for 

the earlier entrant group firm i in year t, LDDi,t 
is the result of double difference for the later entrant 
group (L) firm j in year t. In this research, the result 
of triple difference (TD) can be considered the time 
effect of enterprise IT investment performance. 
Through statistical analysis to TD value, we will know 
the financial performance difference after firm IT 
investment for the earlier entrant firm and the later 
entrant firm, even in the same firm industry and 
IT type.

Ⅳ. Results

What this section shows is the results of the influ-
ence of IT investment on the firm’s financial perform-
ance with different types of firm industry, including 
full sample, manufacturing industry sample, software 
industry sample and financial industry sample. In 
addition, the financial performance differences after 
firm IT investment for the earlier entrant firm and 
the later entrant firm are also illustrated, even in 
the same firm industry and IT type. We illustrate 
the four types of sample results with T-statistics analy-
sis respectively.

4.1. Results for the Impact of IT Investment 
on Firm Financial Performance

<Table 4> presents results of the firm financial 
performance for the full sample, manufacturing in-
dustry sample, software industry sample and financial 
industry sample of firms that invested in IT after 
a two-year investment announcement time window. 
During the two-year time window after firm IT an-
nouncement, we use t statistical test method to ob-
serve the changes of financial performance, namely 
ROA, of enterprises. The results on abnormal return 
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on assets (ROA) based on DD value, namely the 
double difference in the DDD model. We can see 
in <Table 3>, notice that the abnormal return on 
assets for the 325 full sample is significantly different 
from zero, and the two-year average cumulative ROA 
is 0.87%. There is a positive impact of IT investment 
on firm financial performance and companies that 
invest in IT have an average ROA that is 0.87% 
higher than companies that do not invest in IT. At 
the same time, the percentage of DD value that greater 
than zero in all categories is 68.08%, at the 10% 
level for one-tailed test.

When it comes to different industry samples, no-
tice that the mean of DD values for the manufacturing 
sample and software sample are significantly different 
from zero, and the two-year average cumulative ROA 
return are 0.5% and 0.95%, respectively. However, 
this does not apply in case of IT investment in finan-
cial sample, even though the total average DD value 
in this group is 0.71%. Specifically, the median value 
of DD for the full sample, manufacturing sample, 
software sample and financial sample is 0.79%, 0.54%, 
1.03% and 0.77%, respectively. But only manufactur-
ing sample and software sample passed the sig-

nificance test at the 10% level. The biggest source 
of income for enterprises in the financial industry 
is loan interest income, which accounts for a large 
proportion of enterprise income. Therefore, it is diffi-
cult for enterprises in the financial industry to change 
their profitability and profit structure through IT 
investment. This may be the reason why companies 
in the financial industry are not able to achieve higher 
corporate performance from IT investments. At the 
same time, for all types of industry firms, more than 
half of firms have positive ROA financial performance 
in IT investments, even though only the software sam-
ple firms passed the significance test at the 10% level.

4.2. Results for the Firm Financial Performance 
Under Different It Investment Time

Many event studies have used firm size (e.g., small 
group, middle group, and large group (Im, Dow, 
and Grover, 2001)), industry character (e.g., high 
information-intensive industry and low information- 
intensive industry (Lee and Kim, 2006)), and com-
pany categories (e.g., health-care firm (Menon and 
Lee, 2000)) to research the impact of different proper-

DD valuea Observation Mean Median Percent Positive

Full Sample 325 0.87
(1.99**)

0.79
1.354

68.08
(1.791*)

Manufacturing Sample 121 0.50
(1.72*)

0.54
(1.90*)

53.47
(1.41)

Software Sample 82 0.93
(2.81***)

1.03
(1.77*)

72.14
(1.81*)

Financial Sample 46 0.71
(1.06)

0.77
(1.66)

67.89
(0.84)

Note: a Results on abnormal return on assets (ROA) based on DD value. T-statistics for the mean, the median, and the percent positive 
(binomial sign test) are reported in parentheses.

     * Significantly different from zero (50% in the case of percent positive) at the 10% level for one-tailed test.
** Significantly different from zero (50% in the case of percent positive) at the 5% level for one-tailed test.
*** Significantly different from zero (50% in the case of percent positive) at the 1% level for one-tailed test.

<Table 4> The Impact of Firm IT Investment on Financial Performance



Preemptive or Catch Up? Performance Differences under Enterprise Digital Transformation

574  Asia Pacific Journal of Information Systems Vol. 32 No. 3

ties of IT investment on firms. In this section, we 
want to know whether the different IT investment 
time, namely the earlier entrant firm and the later 
entrant firm, have an impact on the companies. To 
solve this problem, this research divide in half to 
the earlier and later entrance group about the data 
set to examine the impact of IT investment time. 
Due to the lack of relevant data classification refer-
ence, our research results are to divide the research 
data simply in half by investment time.

As seen in <Table 5>, there is no significant differ-
ence between the earlier entrant firm and the later 
entrant firm from the TD value for full sample. That 
is to say, using t statistical test method, the time 
that enterprises choose to invest in IT will not have 
a significant impact on the financial performance 
of enterprises for the full sample. However, compared 
with the later entrant firm, 55.17% the earlier entrant 
firm achieved higher abnormal financial returns of 
ROA at the 10% level for one-tailed test.

Another interesting aspect of our research is to 
study whether the IT investment time have an influ-
ence on firm financial performance in different 
industries. We can see form the <Table 5>, over 

the two-year research window, we do not find the 
positive effect for the full sample, the manufacturing 
sample and the financial sample, but not in the case 
of the software sample. At the 10% significance level, 
the earlier entrant firm have a greater financial per-
formance that the later entrant firm from the mean 
TD value in software industry firms. In other words, 
it is better for enterprises to invest in IT in the 
early stage than in the late stage. The reason may 
be due to the greater competition among companies 
and the higher importance of IT in the software 
industry. At the same time, compared with the later 
entrant firm, 61.24% the earlier entrant firm achieved 
higher abnormal financial returns of ROA at the 
5% level in the software industry firms.

Ⅴ. Conclusions

This study examined the cumulative abnormal fi-
nancial performance after firms invested in IT under 
the background of enterprise digital transformation. 
We also investigated whether, in addition to the types 
of IT investment time and the types of listed compa-

TD valuea Observation Mean Median Percent positive

Full Sample 160 0.12
(1.54)

0.09
(1.07)

55.17
(1.85*)

Manufacturing Sample 58 -0.08
(0.95)

0.05
(0.57)

43.87
(1.09)

Software Sample 40 0.30
(1.72*)

0.37
(1.55)

61.24
(2.03**)

Financial Sample 21 0.15
(1.62)

0.11
(0.79)

59.08
(1.27)

Note: a Results on firm return on assets (ROA) difference based on TD value. T-statistics for the mean, the median, and the percent 
positive (binomial sign test) are reported in parentheses. 

     * Significantly different from zero (50% in the case of percent positive) at the 10% level for one-tailed test.
** Significantly different from zero (50% in the case of percent positive) at the 5% level for one-tailed test.
*** Significantly different from zero (50% in the case of percent positive) at the 1% level for one-tailed test.

<Table 5> The Performance Differences under Different IT Investment Time
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nies, IT investments increase the ROA value of the 
firm and the effect changes in the two-year investment 
window. In analyzing the full sample of 325 IT invest-
ment announcements, the results indicate positive 
effects of firm financial performance with 0.87% aver-
age excess ROA earnings in the two-year time win-
dow, which means that IT investment will have a 
positive effect on firm performance. When it comes 
to types of listed company industries, the IT investments 
of manufacturing sample and software sample have 
a significant impact on firm financial performance.

Compared with previous studies, which only pay 
attention to the longitudinal position of firms, our 
research also examined the impact of IT investment 
on firms’ horizontal position, namely the changes 
of firm performance after IT investment in different 
IT investment time. Our research shows there is 
no significant difference between the earlier entrant 
firm and the later entrant firm from the TD value 
for full sample. That is to say, the time that enterprises 
choose to invest in IT will not have a significant 
impact on the financial performance of enterprises 
for the full sample, but not in the case of software 
sample firms. For software industry firms, it is better 
to invest in IT in the early stage than in the late 
stage, and the earlier entrant could obtain more firm 
performance from IT investment.

Ⅵ. Limitations

There are several limitations in this research. First, 
the data set of this study is simply divided in half 
by the earlier or later entrance group; hence, this 
could lead to errors of research results cannot be 
generalized. Second, the firms in the sample are all 
in China listed companies, so this may not accurately 
reflect the entire environment of developing coun-
tries, and could possibly. Thirdly, as proposed by 
a reviewer, this study uses the enterprise’s IT invest-
ment as an alternative variable for the enterprise’s 
digital transformation. However, the IT investments 
of enterprises are not all digital transformation 
investments. Forth, because of the different types 
of IT investments, choosing a uniform 2-year lag 
period as the time window in this research is too 
generalization. Despite these limitations, this study 
empirically reveals the impact of enterprise IT invest-
ment on enterprise financial performance compre-
hensively, and finds the impact of different IT invest-
ment time on enterprise financial performance under 
the background of enterprise digital transformation.
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