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Abstract. SMEs are the "capillaries" of the national economy. Digital transfor-
mation has become a key path for them to break through competitive barriers and
achieve cost reduction and efficiency improvement. However, due to their cen-
tralized governance structure and significant resource constraints, family-held
enterprises exhibit unique economic benefits from their digital transformation in-
vestments. This paper uses A-share listed family-held SMEs from 2018 to 2022
as a sample, and through descriptive statistics, correlation analysis, and multiple
linear regression, quantitatively explores the relationship between digital trans-
formation investment and economic benefits. The results show that the average
investment intensity of digital transformation in family-controlled SMEs is
2.37%, indicating a relatively low overall investment level. Investment intensity
in digital transformation is significantly positively correlated with return on eq-
uity (ROE) and revenue growth rate (Growth) (f = 0.123 and 0.156, respectively,
P < 0.05), meaning that for every 1% increase in investment intensity, ROE in-
creases by an average of 0.123% and Growth increases by an average of 0.156%.
Enterprise size and R&D investment intensity have a positive promoting effect
on economic benefits, while the debt-to-equity ratio has an inhibitory effect. This
study fills the gap in quantitative research on digital investment in family-con-
trolled SMEs, providing empirical support for enterprise decision-making and
policy formulation.
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Introduction

Transformation Investment in SMEs: A Case Study of

As the core driving force of China's economic growth, SMEs contribute more than 60%
of GDP, more than 80% of urban employment, and more than 70% of technological
innovation achievements. Their development quality directly affects the resilience of
the national economy. In recent years, intensified market competition and rising factor
costs have forced SMEs to seek transformation. Digital transformation, by optimizing
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production processes and improving operational efficiency, has become an inevitable
choice for them to achieve "cost reduction, quality improvement, and efficiency en-
hancement." However, family-controlled SMEs, as a special group among SMEs, ex-
hibit characteristics of "family control and centralized decision-making" in their gov-
ernance structure—decision-making is easily influenced by family interests, and their
financing channels are narrower than those of non-family businesses, resulting in more
prominent resource constraints [1]. This makes their decision-making logic and eco-
nomic benefits from digital transformation investment different from those of ordinary
SMEs. Existing research mostly focuses on qualitative analysis of the overall digital
transformation of SMEs, such as exploring transformation paths and challenges. Only
a few studies involve quantitative research, but most of these studies focus on the entire
sample of SMEs, neglecting the special characteristics of family-controlled enterprises.
For example, some studies point out that digital investment in SMEs can improve prof-
itability, but do not clarify the quantitative relationship under the background of family
control; other studies focus on the impact of family business governance on transfor-
mation, but do not deeply analyze the linkage mechanism between investment and ben-
efits [2].

From a theoretical perspective, this paper uses family-controlled SMEs as a sample
to construct a quantitative model of digital transformation investment and economic
benefits, which can supplement the empirical research system of digital transformation
of family businesses [3]. From a practical perspective, the research conclusions can
provide a basis for family-controlled SMEs to formulate investment strategies and pro-
vide a reference for policymakers to design targeted support measures. The research
scope of this paper is limited to A-share listed family-controlled SMEs, excluding ST,
*ST, and companies with missing data. The core focus is on the quantitative relation-
ship between "digital transformation investment intensity" and "profitability and
growth capacity" to ensure clear research boundaries.

2 Research Methods

2.1  Sample Selection and Data Sources

According to the "Standards for Classifying Small and Medium-sized Enterprises
(2011)," SMEs are defined as having "total assets < 400 million yuan and operating
income < 200 million yuan"; family-controlled enterprises are defined as having "fam-
ily shareholding ratio > 50% or the actual controller being a family member (including
direct relatives and collateral relatives)." The sample period was selected from 2018 to
2022 (a period during which China intensively introduced digital transformation poli-
cies, making the enterprise practices representative), while excluding the following en-
terprises: 1) ST and *ST companies with financial irregularities; 2) companies lacking
digital transformation investment data or economic benefit data; 3) companies in non-
real economy sectors such as finance and real estate. A total of 326 companies were
ultimately selected, resulting in 1630 observations.

The research data mainly comes from three channels: 1) Digital transformation in-
vestment data: The increase in digital-related assets (such as software systems and
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digital platforms) under the "Intangible Assets" item in the company's annual report
was extracted from the iFinD and Wind databases, along with the digital technology
R&D expenditures explicitly marked in the "R&D Expenses" section [4]. The sum of
these two is the annual digital transformation investment amount; 2) Economic benefit
data (ROE, Growth) and control variable data (total assets, years of establishment, debt-
to-equity ratio, R&D expenses): All are from the Wind database; 3) Some undisclosed
digital R&D expenditure data: Supplemented and compiled by manually reviewing the
"Management Discussion and Analysis" section of the company's annual report to en-
sure data traceability and completeness.

2.2 Analytical Methods

2.2.1 Descriptive Statistics.

By calculating the mean, standard deviation, minimum, median, and maximum of
each variable, the overall distribution characteristics of the sample enterprises' digital
transformation investment intensity, economic benefits, and control variables are ana-
lyzed to preliminarily determine the representativeness of the sample and the rationality
of the data.

2.2.2 Correlation Analysis.

Pearson correlation coefficients are used to test the degree of association between
variables, focusing on verifying the direction and significance of the correlation be-
tween digital transformation investment intensity and ROE and Growth. Simultane-
ously, the variance inflation factor (VIF) is used to test for multicollinearity between
control variables and core variables; if VIF < 10, there is no serious multicollinearity

[5].

2.2.3 Multiple Linear Regression Analysis.

Two regression models are constructed to test the impact of digital transformation
investment on profitability and growth capacity:

Model 1 (Profitability):

ROE; = ag + B DT + B,Sizey + BsAge + Balevy + BsRD; + & (D
Model 2 (Growth Capacity):
Growth ;; = a; + B¢DTI; + B,Sizey + PgAgei + Polevy + B1oRDy + pye  (2)

Where i represents the enterprise, t represents the year, « is the constant term, £ is
the regression coefficient, and &, u are random error terms. The significance and mag-
nitude of the regression coefficients are used to quantify the impact of digital invest-
ment on economic benefits.
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3 Research Results

3.1 Descriptive Statistical Results of the Sample

3.1.1 Distribution Characteristics of Core Variables.

Table 1 presents the descriptive statistics for the core variables (DTI, ROE, and
Growth). As shown in the table, the mean of Digital Transformation Investment Inten-
sity (DTI) is 2.37%, the median is 1.98%, the maximum and minimum values are 8.62%
and 0.31% respectively, and the standard deviation is 1.54%. This indicates that the
overall digital investment of family-owned SME:s is relatively low, with significant dif-
ferences among companies—only a few companies prioritize digital transformation,
while most remain at a low investment stage [6]. The mean of Return on Equity (ROE)
is 6.82%, the median is 6.15%, and the standard deviation is 3.21%, indicating that the
overall profitability of the sample companies is at a moderate level with relatively small
fluctuations. The mean of Revenue Growth Rate (Growth) is 11.23%, the median is
9.87%, the maximum value reaches 35.64%, and the minimum value is -2.15%, reflect-
ing that some companies have achieved rapid growth through digital transformation,
but a few companies have not met expectations.

Table 1. Descriptive Statistics of Core Variables (N=1630)

variable Mean | Standard devi- | Mini- Me- Maxi-
ation mum dian mum

Digital Transformation Investment In- | 2.37 1.54 0.31 1.98 8.62

tensity (DTI, %)

Return on Equity (ROE, %) 6.82 3.21 1.05 6.15 15.37

Revenue growth rate (%) 11.23 | 5.89 -2.15 9.87 35.64

3.1.2 Distribution Characteristics of Control Variables.

Table 2 presents the descriptive statistics of the control variables. The mean size of
the enterprise (Size) is 19.25 (corresponding to total assets of approximately RMB 110
million), the median is 19.18, and the standard deviation is 0.87, meeting the criteria
for SMEs and indicating good sample representativeness. The mean age is 12.6 years,
and the median is 11 years, indicating that most of the sample enterprises are mature
enterprises with relatively stable business models [7]. The mean debt-to-equity ratio
(Lev) is 56.32%, the median is 55.87%, and the standard deviation is 8.94%, falling
within the common debt range for SMEs (50%-60%), but some enterprises (maximum
78.95%) have excessively high debt, potentially indicating financial risk. The mean
R&D intensity (RD) is 3.15%, and the median is 2.89%, indicating that the sample
enterprises' R&D investment is slightly higher than their digitalization investment, re-
flecting that family businesses still prioritize traditional R&D over digital transfor-
mation.
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Table 2. Descriptive statistics of control variables (N=1630)

variable Mean Standard de- | Minimum Median Maximum
viation

Company size (logarithm | 19.25 0.87 17.52 19.18 21.36

of total assets)

Years since establish- | 12.6 4.32 3 11 25

ment (Age)

Debt-to-equity ratio | 56.32 8.94 32.15 55.87 78.95

(Lev, %)

Research and develop- | 3.15 1.78 0.52 2.89 9.43

ment intensity (RD, %)

3.2 Regression Analysis Results

Table 3 shows the results of the multiple linear regression analysis, corresponding to
Model 1 (ROE as the explained variable) and Model 2 (Growth as the explained varia-
ble), respectively. As shown in Table 3, Digital Transformation Investment Intensity
(DTI) is significantly positively correlated in both Model 1 and Model 2: In Model 1,
the regression coefficient of DTI is 0.123 (t=2.47, P<0.05), indicating that after con-
trolling for other variables, for every 1% increase in the digital transformation invest-
ment intensity of family-owned SMEs, the average return on equity (ROE) increases
by 0.123%; in Model 2, the regression coefficient of DTI is 0.156 (t=2.89, P<0.01),
meaning that for every 1% increase in investment intensity, the average revenue growth
rate (Growth) increases by 0.156%. This result validates the core hypothesis—that dig-
ital transformation investment can significantly improve the profitability and growth
capacity of family-owned SMEs, with a stronger effect on growth capacity [8]. This is
likely because digital transformation directly drives revenue growth by optimizing cus-
tomer management and expanding online channels.

Table 3. Results of Multiple Linear Regression (N=1630)

variable Model 1 (ROE) Model 2 (Growth)
Constant term -2.156 (-1.89) 3.215(2.03%)
DTI 0.123 (2.47*%) 0.156 (2.89**%*)
Size 0.875 (3.12**%) 1.023 (3.56**%)
Age 0.052 (0.78) 0.089 (1.03)

Lev -0.098 (-2.63***) -0.112 (-2.95**%)
RD 0.156 (2.78***) 0.189 (3.02**%*)
R? 0.287 0.325

F value 35.62%** 41.89***

Note: The values in parentheses are t values. * indicates P<0.1, ** indicates P<0.05, and
*** indicates P<(.01.
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4 Conclusions

The study shows that investment in digital transformation by family-owned SME:s sig-
nificantly improves economic efficiency. The intensity of this investment is signifi-
cantly positively correlated with return on equity (ROE) and revenue growth rate
(Growth). For every 1% increase in intensity, ROE increases by an average of 0.123%
and Growth by an average of 0.156%, with a stronger promotion of growth capacity,
optimizing both profitability and revenue growth. The effects of control variables are
differentiated. Company size and R&D investment intensity have significant positive
effects; larger companies and higher R&D investment result in better transformation
benefits. The debt-to-equity ratio has a negative effect, while the number of years of
establishment has no significant impact. Meanwhile, the digital transformation invest-
ment of the sample companies is relatively low, with an average intensity of only
2.37%, and significant differences among companies. Most are at a "shallow stage,"
indicating untapped investment potential.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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