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Abstract

Using Chinese listed companies from 2011 to 2022 as the research object, this
study employs a two-way fixed effects model to empirically examine the
impact of financial mismatch on corporate green innovation performance. The
findings are as follows: First, based on regression analysis of the listed
company sample and robustness tests, financial mismatch inhibits the
development of both the ‘“quantity” and “quality” of corporate green
innovation; Second, regional heterogeneity analysis reveals that the impact of
financial mismatch on the “quantity” and “quality” of corporate green
innovation is significantly negative in eastern and western regions, while the
impact is not significant in central regions; Enterprise heterogeneity analysis
reveals that financial mismatch inhibits the “quality” and “quantity” of green
innovation in technology-intensive enterprises, while its impact on the
“quantity” and “quality” of green innovation in labor-intensive enterprises and
the “quantity” of green innovation in asset-intensive enterprises is not
significant. However, it promotes the “quality” of green innovation in
asset-intensive enterprises; Third, financial mismatch inhibits the development
of corporate green innovation through the financing constraint pathway. This
explains the substantive impact of financial mismatch on corporate green
innovation behavior, providing data support for optimizing financial resource
allocation and promoting green innovation development.

Keywords: Financial mismatch, corporate green innovation, financing
constraints
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1.0 Introduction

China’s past economic growth has primarily relied on the input of factors such
as labor, land, and capital. While this model has been significantly successful,
its limitations have become increasingly evident and unsustainable. Amid the
ongoing global pandemic, the world economy has been experiencing a broad
decline, and enterprises face multiple pressures, including shrinking demand,
disrupted supply chains, and weakened expectations, which have led to
exceptionally difficult business conditions. In this context, the traditional
factor-driven model can no longer effectively support sustained economic
growth. Faced with this challenge, China must urgently transition from a
factor-driven model to one driven by innovation to sustain its economic
development.

Meanwhile, China is at a pivotal stage of economic transformation and
upgrading, with a large population, substantial resource constraints, and
pressing environmental challenges. Thus, prioritizing green technological
innovation in Chinese enterprises is imperative. However, enterprises face
significant challenges in green innovation due to high investment costs and
long R&D cycles, resulting in financial constraints and inefficient resource
allocation. Among these, financial misallocation is a particularly significant
issue. Therefore, in-depth research into financial misallocation and its
mechanisms is crucial to constructing a financial system framework that
effectively supports green innovation within enterprises. This would enable
enterprises to better access and utilize financial resources, strengthen their
green innovation capacity, and achieve breakthroughs in the green
transformation process, thereby promoting the coordinated development of the
economy, society, and the environment.

2.0 Literature Review

To clarify the research context and identify the theoretical gap, this section
systematically combs the relevant literature from four thematic streams, and
constructs a cumulative argument to lay the foundation for subsequent research
hypotheses.

2.1 Measurement of Financial Mismatch

The measurement of financial mismatch is the basis for empirical research, and
existing studies mainly form two technical paradigms based on different
theoretical perspectives. The first is the factor price distortion-based
micro-econometric method, which quantifies the degree of financial mismatch
by the deviation between the actual factor price of enterprises and the optimal
equilibrium price. For example, Brandt et al. (2013) proposed the capital cost
deviation method, which measures the individual mismatch level by
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comparing the gap between the capital cost of a single enterprise and the
industry average; Aoki (2012) further improved this method and constructed a
simple accounting framework to identify the impact of resource mismatch on
total factor productivity. The second is the production efficiency-based frontier
analysis method, which evaluates the efficiency of financial resource
allocation from the perspective of marginal output. Representative methods
include Stochastic Frontier Analysis (SFA) (Yang et al., 2019; Li et al., 2018),
Data Envelopment Analysis (DEA) (Kablan, 2009; Liao et al., 2020), and
Wurgler's (2000) capital allocation efficiency model. The core idea of this
paradigm is that the closer the marginal output elasticity of financial resources
is to the optimal level, the lower the degree of mismatch. These measurement
methods provide a solid technical basis for subsequent research, but most of
them focus on the overall financial mismatch, and lack targeted improvement
for the characteristics of green innovation activities.

2.2 Financial Mismatch and Corporate Innovation Performance

A large number of studies have confirmed that financial mismatch is an
important factor restricting corporate innovation. From the perspective of
resource allocation, financial mismatch leads to the distortion of capital flow,
making financial resources deviate from high-efficiency innovation projects
and flow to low-productivity fields, thus crowding out corporate R&D
investment (Ji et al., 2025; Li & Pang, 2023). From the perspective of risk
transmission, the credit market friction caused by financial mismatch increases
the risk premium of corporate innovation activities, and enterprises tend to
reduce long-term R&D investment to avoid risks (Li & Zhao, 2022; Wang et
al., 2024). From the perspective of institutional distortion, financial mismatch
induces credit rent-seeking behavior. Enterprises that obtain preferential
capital through rent-seeking form organizational inertia and reduce innovation
motivation, while enterprises facing financing discrimination have to bear
additional rent-seeking costs, which further squeezes R&D funds (Zhou, 2013;
Fungacova et al., 2015). However, these studies mostly focus on the “general
innovation” of enterprises, and lack in-depth discussion on the impact of
financial mismatch on “green innovation” which has the dual attributes of
public goods and high risk.

2.3 Financial Mismatch and Green Innovation

With the rise of green development, a small number of studies have begun to
explore the relationship between financial mismatch and corporate green
innovation. Whited & Zhao (2021) pointed out that financial mismatch will
exacerbate the misallocation of environmental resources and indirectly inhibit
the improvement of corporate green total factor productivity; Li et al. (2024)
further found that financial mismatch will increase environmental pollution by
reducing green technology investment; Wang et al. (2024) verified that fintech
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can mitigate credit mismatch and thus promote green innovation, indirectly
reflecting the inhibitory effect of financial mismatch on green innovation.
However, the existing research on this theme still has obvious shortcomings:
First, the research perspective is relatively single, mostly focusing on the direct
impact, and lack of analysis on the intermediate transmission mechanism;
Second, the measurement of green innovation is mostly limited to a single
dimension, and fails to distinguish the differential impact of financial
mismatch on the “quantity” and “quality” of green innovation; Third, the
heterogeneous characteristics of the impact are not fully explored, and the
differences in the impact effects under different regional and enterprise type
backgrounds are not clarified.

2.4 Mediating Role of Financing Constraints

Financing constraints are widely regarded as a key channel connecting
financial mismatch and corporate innovation. According to the pecking order
theory and information asymmetry theory, financial mismatch will increase the
external financing cost of enterprises and reduce the availability of funds, thus
forming financing constraints (Li et al., 2023; Yin & Wang, 2025). For
innovation activities with high investment, long cycle and uncertain return,
financing constraints will directly lead to insufficient R&D investment
(Aghion et al., 2012). In the field of green innovation, the high specificity of
green technology and the long payback period of projects make enterprises
more dependent on stable financial support. However, existing studies have
not systematically analyzed how financial mismatch affects the “quantity” and
“quality” of green innovation through financing constraints, and the theoretical
chain between the three is still unclear.

2.5 Research Gap and Research Orientation

To sum up, the existing literature has laid a preliminary foundation for
understanding the relationship between financial mismatch, financing
constraints and corporate innovation, but there are still three core research gaps:
First, the research on financial mismatch and green innovation is relatively
scattered, lacking a systematic theoretical framework and empirical test
targeting the dual dimensions of green innovation “quantity” and “quality”;
Second, the intermediate mechanism of financing constraints needs to be
further clarified, especially the specific transmission path combining the
characteristics of green innovation; Third, the heterogeneous impact of
financial mismatch on green innovation under different regional and enterprise
type contexts has not been fully revealed. Therefore, this paper takes Chinese
listed companies as the research object, constructs a theoretical framework of
“financial mismatch — financing constraints — corporate green innovation”,
and examines the direct impact, mediating mechanism and heterogeneous

4



International Journal of Sustainable Business and Social Science, Vol.1, No.2 (2024)

characteristics of financial mismatch on green innovation, so as to make up for
the above research gaps.

In contrast to existing literature, this paper focuses on Chinese listed
companies from 2011 to 2022 and uses a panel fixed-effects model to
empirically examine the impact of financial misallocation on corporate green
innovation. The key contributions of this study are as follows: First, by
applying relevant econometric models, this study empirically validates the
specific impact of financial misallocation on corporate green innovation
performance, revealing the variation in the effects of financial misallocation
and its underlying mechanisms across different contexts. Second, from the
perspective of financing constraints, this paper explores the intrinsic
mechanisms through which financial misallocation affects corporate green
innovation performance. Third, by analyzing the heterogeneous impacts across
different types of firms and geographical locations, this study identifies how
financial misallocation influences the differentiated pathways to corporate
innovation capabilities and explains the substantive effects of financial
misallocation on corporate green innovation behavior. These findings provide
empirical support for policymaking, offering insights into optimizing financial
resource allocation and fostering green innovation development.

3.0 Theoretical Analysis and Research Hypothesis
3.1 The Direct Impact of Financial Misallocation on Corporate Green
Innovation Performance

According to the Pareto optimality theory, the core of financial mismatch lies
in market failure, manifested as the deviation of financial resource allocation
from an efficient equilibrium state. This phenomenon exhibits unique
structural characteristics within China's financial markets. Integrating financial
resource allocation theory with information asymmetry theory, this paper
analyzes its direct impact mechanisms on corporate green innovation from
three perspectives:

First, it reduces the resource allocation efficiency of green innovation. Optimal
factor allocation theory posits that financial resources should flow toward
sectors with the highest marginal output. However, the temporal, scale, and
structural imbalances triggered by financial mismatch compel enterprises to
redirect resources toward short-term profit-generating projects. This leads to
uneven resource allocation for green innovation, inefficient capital utilization,
and deviation from optimal resource allocation efficiency, ultimately
undermining enterprises’ long-term green innovation capabilities. Moreover,
under the backdrop of increasingly stringent environmental regulations, such
efficiency losses are further amplified.

Second, it heightens operational risks associated with green innovation.
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Financial misallocation simultaneously increases both financial risk and
operational uncertainty for enterprises. According to risk aversion theory, high
risk and uncertainty cause enterprises to become cautious, even conservative,
in green innovation decisions, thereby reducing the frequency and intensity of
innovation activities.

Third, it induces credit rent-seeking and distorts innovation incentives. In a
bank-dominated financial system, the scarcity of credit resources and the
concentration of allocation power can easily foster rent-seeking behavior,
directly hindering green innovation. On one hand, firms benefiting from
positive mismatches can secure stable returns or excess profits through credit
rent-seeking, fostering R&D inertia. Moreover, the crowding-out effect of
rent-seeking on R&D investment causes firms to neglect long-term strategic
investments in green innovation (Zhou & Wu, 2013). On the other hand, firms
facing negative mismatches must resort to rent-seeking to obtain credit
resources, which inflates actual financing costs (far exceeding nominal interest
rates). The funds obtained are predominantly short-term loans (0, which not
only compresses innovation profit margins but also increases the risk of R&D
activities, ultimately suppressing green innovation investment.

In summary, financial mismatch imposes direct constraints on corporate green
innovation through three pathways—inefficient resource allocation, heightened
risk, and distorted incentives — significantly inhibiting the pursuit of green
innovation activities.

Hypothesis H1: Financial misallocation will hinder the development of
corporate green innovation.

3.2 Financial Misallocation Indirectly Inhibits Corporate Green
Innovation Performance Through Financing Constraints

Based on the theories of information asymmetry and Pecking Order, corporate
financing constraints primarily arise from external financing cost premiums,
which manifest as high financing costs, limited access to financing channels,
and mismatched loan durations. First, from the perspective of scale
misallocation, according to the theory of optimal allocation of production
factors, green innovation projects require sustained large-scale funding for
research and development equipment, talent reserves, and experimental
validation. However, there is a significant gap in the financial market’s supply.
For example, the average funding requirement for research and development
projects in China’s new energy vehicle sector exceeds 1 billion yuan, while
small and medium-sized enterprises (SMEs) typically receive less than 50
million yuan in credit support. The vast disparity in funding amounts makes it
difficult for firms to establish a comprehensive RD system, forcing them to
reduce investments in critical areas, which ultimately lowers the technological
content and industrial feasibility of green innovation outcomes. Second, from
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the perspective of structural misallocation, there is a conflict between the
long-term, low-cost funding needs of green innovation projects and the
short-term, high-cost financing available in financial markets. Taking the
photovoltaic industry as an example, the payback period for project investment
is typically 8-10 years, while bank loan terms usually range from 3 to 5 years,
forcing firms to rely on high-cost, non-standard financing to bridge the funding
gap. Moreover, if firms accept high-interest short-term loans, they not only
bear the burden of high interest costs but also face challenges from interest rate
fluctuations and the pressure of loan renewal. This mismatch leads to an
increase in financial expenses, which in turn crowds out the funds available for
green innovation investment. Lastly, from the perspective of term mismatching,
it exacerbates firms’ liquidity risks and undermines their ability to plan for
long-term green innovation. The mismatch between short-term financing and
the long duration of green innovation projects forces firms to frequently
refinance, raising the risk of disruptions in their funding chains. This
uncertainty prompts firms to adopt conservative strategies, shorten RD cycles,
avoid high-risk technological explorations, and opt for low-innovation
technological paths instead. Ultimately, this delays the development of
breakthrough green technologies and weakens firms’ competitive advantage in
the global green market.

In summary, we propose Hypothesis H2: Financial misallocation inhibits
corporate green innovation performance through financing constraints.

3.3 The Regional Heterogeneity of Financial Mismatch on Corporate
Green Innovation Performance

Due to differences in economic development levels, financial market maturity,
policy environments, and industrial structures across regions, the impact of
financial misallocation on corporate green innovation performance varies
across different regions.

In the eastern region, due to its advanced economy, mature financial markets,
and strong policy support, firms are relatively well-equipped to handle issues
related to financial misallocation. First, the developed economy in the eastern
region enables firms to possess strong self-financing capabilities, allowing
them to secure necessary funds through internal capital accumulation and
diversified financing channels. Additionally, local governments have
implemented various incentive policies, including tax reductions, fiscal
subsidies, and low-interest loans, to support green innovation projects,
significantly easing firms’ financing pressures. However, despite the
abundance of financial resources in the eastern region, these resources are
often concentrated in a few large firms and specific industries, making it
difficult for small and medium-sized enterprises (SMEs) and emerging sectors
to access adequate funding. This uneven distribution of resources exacerbates
financial misallocation and restricts many firms’ investment in green
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innovation. Furthermore, although the eastern region is economically
developed, the financing costs for firms remain high. Financial institutions,
such as banks, tend to allocate funds to low-risk projects, and due to the high
risks and long return periods associated with green innovation projects, these
firms often struggle to secure low-cost financing, which negatively impacts
their motivation for green innovation. Therefore, the effects of financial
misallocation on corporate green innovation performance in the eastern region
require specific analysis based on empirical research. In contrast, due to the
economic gap, firms in the western region possess weaker self-financing
capabilities and are more reliant on external financing. The underdeveloped
financial market in this region makes it difficult for firms to identify
appropriate financing channels. Furthermore, there are fewer local financial
institutions, and the financial products available are limited. As a result, firms
often have no choice but to rely on high-cost, short-term loans, which fail to
meet the long-term funding needs of green innovation projects. Moreover,
local government support for green innovation is relatively weak, with a lack
of specialized support and incentive measures, which makes it difficult for
firms to access policy-driven financial assistance. As a result, in the western
region, due to the underdeveloped financial market and insufficient policy
support, firms face more severe financing constraints, which adversely affect
their green innovation performance. The central region, with its moderate level
of economic development, financial market maturity, and policy support,
presents a more balanced situation. The impact of financial misallocation on
corporate green innovation performance in this region is likely to exhibit a
buffering effect. Although firms in the central region generally lag behind their
eastern counterparts in terms of green innovation capacity, the relatively
well-developed financial system in the central region can still foster some
green innovation leaders.

In conclusion, we propose Hypothesis H3: There is heterogeneity in the
impact of financial misallocation on corporate green innovation performance
across the eastern, central, and western regions.

3.4 The Heterogeneity of Enterprise Types in the Impact of Financial
Mismatch on Corporate Green Innovation Performance

The impact of financial misallocation on corporate green innovation
performance varies across different types of firms. This heterogeneity is
particularly evident between labor-intensive, technology-intensive, and
asset-intensive firms.

Firstly, labor-intensive firms, whose production and operations primarily
depend on a large workforce, have a relatively low reliance on capital.
Therefore, the impact of financial misallocation on these firms is relatively
minor. In contrast, technology-intensive firms face a very different situation.
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These firms rely on advanced technology and significant RD investments for
production and operations, and their green innovation activities require
substantial financial support. Such funding needs are often uncertain and
high-risk, and financial misallocation can severely constrain RD investments
in technology-intensive firms, directly impacting their green innovation
performance. Financing difficulties and capital shortages may prevent firms
from continuing their innovation projects, thereby hindering the
implementation and promotion of green innovation. Consequently, the impact
of financial misallocation on the green innovation performance of
technology-intensive firms is significant. Similarly, asset-intensive firms face
comparable challenges. These firms depend on significant fixed assets for
production and operations and require substantial capital to purchase and
maintain equipment, facilities, and other assets. Financial misallocation can
prevent asset-intensive firms from securing sufficient funds for equipment
upgrades and technological transformation, thus affecting their green
innovation performance. A lack of financial support may lead to aging
equipment and outdated technologies, severely hindering the improvement of a
firm’s green innovation capabilities. However, when asset-intensive firms face
financial misallocation, they may become more cautious in allocating and
utilizing their existing resources to ensure that green innovation projects
proceed smoothly, thereby avoiding resource waste and improving the quality
of innovation outcomes. Therefore, the specific impact of financial
misallocation on asset-intensive firms requires further empirical analysis.

In conclusion, we propose Hypothesis H4: The impact of financial
misallocation on corporate green innovation performance exhibits
heterogeneity across different firm types.

4.0 Methodology
4.1 Variable Setting and Data Description
4.1.1 Dependent Variable

Currently, the measurement of corporate green innovation performance is
primarily divided into two categories: one involves questionnaire surveys,
though this method carries significant subjectivity; the other utilizes data
related to green patents for assessment. This study adopts the method of
existing research and uses the total number of green patents filed by a firm
annually to measure its green innovation performance for that year (Rauf et al.,
2024). Furthermore, green patent data not only reflects the “quantity” of green
innovation but also indicates its “quality”. Therefore, this study selects the
number of green patents filed annually and the number of green invention
patents filed as proxies for the “quantity” and “quality” of green innovation,
respectively.
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4.1.2 Core Explanatory Variable

This study builds on the work of existing research and uses the degree of
capital utilization to quantify the extent of financial misallocation across
different industries (Yin et al., 2025). The specific method is as follows:
Financial Misallocation Index = (Interest Rate Industry Average Interest Rate)
/ Industry Average Interest Rate.

4.1.3 Controlled Variable

This study selects the following control variables: firm size (Size), return on
assets (ROA), proportion of independent directors (Indep), Tobin’s Q (TobinQ),
capital intensity (CAP), debt-to-equity ratio (Lev), cash flow ratio (Cashflow),
proportion of the largest shareholder (Top1), and proportion of tangible assets
(Tangible). These variables correspond respectively to dimensions such as a
firm's resource endowment, profitability and operational capabilities, corporate
governance structure, market valuation, and financial risk. Each of these
dimensions may independently influence both the “quantity” and “quality” of a
firm's green innovation. Incorporating them into the model effectively
eliminates interference from irrelevant factors and avoids estimation biases
caused by omitted variables. This approach enables more precise identification
of the causal relationship between financial mismatch and corporate green
innovation performance, thereby enhancing the robustness and credibility of
empirical findings as shown in Table 1.

4.1.4 Mediating Variable

Building on the approach of existing research, this study constructs a financing
constraint (SA) index to measure the degree of financing constraints faced by
firms (Fungacova et al., 2015)0. A higher SA index indicates a greater severity
of financing constraints.

4.2 Data sources and Descriptive Statistics of Variables

The sample for this study includes listed companies from Chinese listed
companies in Shanghai and Shenzhen from 2011 to 2022. Companies
classified as ST (Special Treatment) and those with substantial missing data
were excluded. For companies with minor missing data, interpolation methods
were applied to impute the missing values. The financial data were obtained
from the CSMAR and Wind databases. Descriptive statistics of the data are
presented in Table 2.
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Table 1: Variablede Scription

Variable Name Variable | Variable Definition
Symbol

Green gin The number of green patents filed + 1, logged
Innovation
Quantity
Green ginq The number of green invention patents filed + 1,
Innovation logged
Quality
Financial fm (Interest rate - Industry average interest rate) /
Misallocation Industry average interest rate
Firm Size Size The natural logarithm of total assets in a year
Returnon Assets | ROA Net profit / Average total assets for the year
Proportion of Indep Number of independent directors / Total number of
Independent directors
Directors
Tobin's Q TobinQ (Market value of circulating shares + Non-circulating

shares x Book value per share + Liabilities) / Total

assets
Capital Intensity | CAP Total assets / Operating income
Debt-to-Equity Lev Total liabilities at year-end / Total assets at year-end
Ratio
CashFlow Ratio | Cashflow | Net cash flow from operating activities / Total assets
Proportion of Topl Number of shares held by the largest shareholder /
the Largest Total number of shares
Shareholder
Proportion of Tangible | (Total assets - Net intangible assets - Net goodwill) /
Tangible Assets Total assets

Table 2: Descriptive Statistics

VarName | Obs Mean SD Min Median Max
gin 22,156 0.350 0.785 0.000 0.000 6.848
ging 22,156 0.238 0.638 0.000 0.000 6.328
fm 22,156 1.271 28.652 0.000 0.481 3527.476
Size 22,156 22.275 1.309 19.585 22.086 26.452
ROA 22,156 0.038 0.065 -0.373 0.037 0.247
Indep 22,156 37.642 5.380 28.570 36.360 60.000
TobinQ 22,156 1.994 1.313 0.802 1.582 15.607
CAP 22,156 2.502 2.081 0.378 1.916 18.942
Lev 22,156 0.426 0.202 0.032 0.419 0.908
Cashflow | 22,156 0.047 0.068 -0.199 0.046 0.267
Topl 22,156 34.076 14.833 8.020 31.923 75.779

11




A Study on The Impact of Financial Mismatch on Green Innovation Performance of Enterprises: Evidence
from Listed Companies in China

4.3 Benchmark Model Setting

This empirical study focuses on examining the impact of financial mismatch
on corporate green innovation performance. After conducting a Hausman test
on the panel data, the results indicate that the P-value rejects the null
hypothesis, confirming that the fixed-effects model is more appropriate than
the random-effects model for this research. Moreover, compared to the
random-effects model, the core advantage of the fixed-effects model lies in its
assumption that individual effects are correlated with the explanatory variables
in the model. This effectively controls for individual heterogeneity that does
not change over time in panel data, addressing estimation bias caused by
omitting such unobservable variables. Moreover, this model does not require
imposing the stringent assumption that “individual effects are independent of
explanatory variables”, which is difficult to satisfy in most empirical settings.
Consequently, its estimation results exhibit greater robustness and reliability.

Therefore, this paper specifies the following two-way fixed effects model:
ging = Bo + Brfmy + IniXie + i + 8¢ + & D
gingic = 9o + @1fmy + IniXi + i + 8¢ + & (2)

In the model, gin;; and ging;; represent the quantity and quality of firms’
green innovation, where I and t denote the firm and the year, respectively.
gm,;; the core explanatory variable, financial misallocation. X;; represents
the control variables that affect the dependent variables. p;and &;represent the
individual and time fixed effects, respectively. The inclusion of both individual
and time fixed effects helps mitigate endogeneity issues inherent in traditional
regression models. &;;is the random disturbance term.

4.4 Mediation Effect Model

In addition to directly impacting firms’ green innovation performance,
financial misallocation also exerts an indirect effect through intermediate
mechanisms. Therefore, following the approach of Jiang Ting (2022), this
study constructs a mediation analysis model to explore these effects in detail.
The model is specified as follows:

Yie=ag+aiDy + 20Xy + i + 6, + & (3)
mediatorit = 90 + 91Dl~t + ZT]]XM + Hi + 6t + Eit (4)

In the formula, mediator is the mediator variable, and the other variables are
the same as above.
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5.0 Experiments
5.1 Benchmark Regression Results

The benchmark regression results are shown in Table 3. As indicated in
columns (2) and (4), after controlling for time and firm fixed effects and
including control variables, the coefficients of fmi are-0.003 and-0.002,
respectively, and are statistically significant at the 1% level. The economic
interpretation of these findings is that, after accounting for other influencing
factors, financial misallocation negatively impacts both the quantity and
quality of firms’ green innovation. This suggests that financial misallocation
inhibits the development of green innovation in firms. In theory, financial
mismatch can inhibit corporate green innovation performance by affecting
capital access, resource allocation efficiency, risk management, and triggering
rent-seeking behavior. Therefore, Hypothesis 1 is validated.

Table 3: Benchmark Regression

1) (2) 3) (4)
Variable Name gin gin ging ging
fm -0.001** -0.003*%* -0.001 ** -0.002%*%*

(2.27) (-26.31) (0.71) (-26.53)
Constant 0.239%** -1.338%%* 0.144%** -1.119%%*

(21.83) (-3.61) (15.80) (-3.91)
Observations 22,156 22,156 22,156 22,156
R-squared 0.014 0.019 0.013 0.018
Number of Firms 2911 2911 2911 2911
Control Variables NO YES NO YES
Individual Effects YES YES YES YES
Time Effects YES YES YES YES

Note: *** p<0.01, ** p<0.05, * p<0.1. Z-statistic values are shown in parentheses. The same
applies to the table below.

5.2 Robustness Test
5.2.1 Replace The Explained Variable

This study conducts a robustness check by replacing the dependent variables.
Specifically, the ratio of firms’ green patent applications to total patent
applications in a given year (Ratio gin) and the ratio of firms’ green invention
patents to total patent applications in the same year (Ratio ginq) are used as
proxies for the quantity and quality of green innovation, respectively. The
results are presented in Table 4. As shown in columns (1) and (2), the
regression results are significantly negative at the 1% level. Therefore, even
when the dependent variables are substituted, the inhibitory effect of financial
misallocation on firms’ innovation performance remains significant,
confirming that the baseline regression results are robust.
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5.2.2 Tail Trimming

The regression results after applying 1% double trimming to the data are
presented in columns (3) and (4) of Table 4. The findings indicate that
financial mismatch continues to suppress corporate green innovation
performance even after trimming, confirming the robustness of the benchmark
regression results.

Table 4: Robustness Test

® @) 3) @
Variable Ratio gin Ratio ginq Ratio gin Ratio ginq
Name
fm -0.001%** -0.001%*** -0.001%** -0.001***
(-33.30) (-35.40) (-41.67) (-35.00)
Constant 0.008 -0.022 -0.015 -0.011**
(0.13) (-0.52) (-0.93) (-2.16)
Observations | 22,156 22,156 20,223 20,126
R-squared 0.002 0.002 0.004 0.004
Number of 2,911 2,911 2,850 2,860
Firms
Control YES YES YES YES
Variables
Individual YES YES YES YES
Effects
Time Effects | YES YES YES YES

5.3 Mediating Effect of Financing Constraints

As shown in Table 5(1), the regression coefficient for financial mismatch on
the “quantity” of corporate green innovation is -0.003, significant at the 1%
level, consistent with previous findings. This indicates that financial mismatch
inhibits the “quantity” of corporate green innovation. Next, we regress
financial mismatch as the explanatory variable on financing constraints (SA)
as the dependent variable. The results are presented in Column (2) of Table 5.
Here, the regression coefficient for financial mismatch on financing constraints
is 0.001, significant at the 1% level, indicating that financial mismatch
promotes financing constraints. Thus, financing constraints mediate the effect
of financial mismatch on the “quantity” of corporate green innovation.
Similarly, Tables 5(3) and (4) show that financing constraints also mediate the
effect of financial mismatch on the “quality” of corporate green innovation.

The impact of financial misallocation on firms’ green innovation “quantity”
and “quality” through financing constraints manifests in the following ways:
On the one hand, financial misallocation prevents firms from obtaining
financing that aligns with their needs, particularly long-term capital. This
shortage of funds results in insufficient investment in green innovation projects,
hindering RD and technological innovation activities, which directly affects
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the firms’ innovation capacity and project scale, thereby limiting both the
quantity and quality of green innovation projects. On the other hand, due to
financial misallocation, firms may face higher financing costs. Financial
institutions, in an attempt to mitigate risks, may demand higher interest rates or
impose stricter financing conditions. The increased financing costs place
additional financial pressure on firms, causing them to be more cautious in
their investment in green innovation projects. Consequently, firms may reduce
their RD budgets and opt for lower-risk, less innovative projects, ultimately
leading to a decline in green innovation performance. Therefore, Hypothesis 2
is supported.

Table 5: The Mediating Effect of Financing Constraints

1 (2) (3) (4)
Variable Name gin SA ging SA
fm -0.003%*%* 0.00]*** -0.002%*%* 0.00] ***

(-27.39) (15.22) (-26.53) (15.22)
Intercept Term -0.057 -4.084%*** -1 119%%* -4.084%***

(-0.11) (-34.39) (-3.91) (-34.39)
Observations 22,148 22,148 22,156 22,148
R-squared 0.020 0.843 0.018 0.843
Number of Firms 2911 2911 2911 2911
Control Variables YES YES YES YES
Individual Effects YES YES YES YES
Time Effects YES YES YES YES
Variable Name YES YES YES YES

5.4 Heterogeneity Analysis
5.4.1 Regional Heterogeneity Analysis

Currently, China still faces significant regional development imbalances, with
noticeable disparities in human, material, and financial resources between the
eastern, central, and western regions. Moreover, the green innovation
performance of firms varies across these regions, which may influence the
impact of financial misallocation. To explore the differential effect of financial
misallocation on firms’ green innovation performance across regions, this
study divides the total sample data into three sub-samples: Eastern, Central,
and Western regions, and performs separate regressions for each sub-sample.
The results are shown in Table 6 below. As seen in columns (1) to (6) of Table
6, financial misallocation suppresses the development of firms’ green
innovation “quantity” and “quality” in both the Eastern and Western regions,
with a more pronounced suppression effect in the Western region. However,
the coefficient for financial misallocation in the Central region is not
significant, indicating that its effect on suppressing firms’ green innovation
“quantity” and “quality” is not significant in the Central region. This may be
because, although the eastern region possesses abundant financial resources
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overall, these resources tend to be concentrated among a few large enterprises
and specific industries. This concentration makes it difficult for small and
medium-sized enterprises (SMEs) and emerging industries to secure sufficient
financial support. Such uneven resource allocation exacerbates financial
mismatches, limiting many enterprises’ investments in green innovation.
Simultaneously, despite the eastern region's economic advancement,
enterprises still face relatively high financing costs. Financial institutions like
banks tend to channel funds into low-risk projects, while green innovation
initiatives—characterized by higher risks and longer return cycles—often
struggle to secure low-cost financing, thereby dampening corporate
enthusiasm for green innovation. In contrast, the western region suffers from
relatively underdeveloped financial markets, with a limited number and variety
of financial institutions, making it difficult to provide diversified financing
channels. When pursuing green innovation, enterprises face limited financing
options, leading to insufficient capital and consequently stifling green
innovation efforts. Although the Western Development Strategy has brought
some policy support to the region, targeted support policies and incentive
measures for green innovation remain inadequate. Without robust policy
backing, enterprises encounter heightened uncertainty and financial pressure
during green innovation. Central China, however, may experience negligible
impact from financial mismatch on green innovation due to a reasonable
allocation of financial resources across enterprises of varying sizes and a
relatively mature financial market. Therefore, Hypothesis 3 holds.

Table 6: Regional Heterogeneity Analysis

(1) East (2) West | (3) (4) East (5) West | (6)
Middle Middle

Variable gin gin gin ginq ging ginq
Name
fm -0.003*** | -10.089** | 3.281 -0.002*** | -8.818** | -0.354

(-20.13) (-2.39) (0.74) (-19.86) (-2.45) (-0.11)
Intercept -1.349%*** | -1.407* -1.477 -1.132%** | -1.796%** | -0.538
Term

(-2.99) (-1.68) (-1.35) | (-3.19) (-2.92) (-0.65)
Observations | 15,807 3,479 2,867 15,807 3,479 2,867
R-squared 0.022 0.022 0.018 0.021 0.029 0.012
Number of 2,086 462 395 2,086 462 395
Firms
Control YES YES YES YES YES YES
Variables
ID Effects YES YES YES YES YES YES
Time Effects | YES YES YES YES YES YES
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5.4.2 Analysis of Enterprise Heterogeneity

As shown in columns (1) to (3) of Table 7 below, the financial mismatch
coefficient for technology-intensive enterprises is -0.002 and significant at the
1% level. while the coefficients for labor-intensive and asset-intensive
enterprises are not significant. This indicates that financial mismatch in
technology-intensive enterprises inhibits the “quantity” of green innovation,
whereas the lack of significance in labor-intensive and asset-intensive
enterprises suggests its suppression effect on green innovation quantity is
negligible. The reasons may be as follows: Technology-intensive enterprises
face high risks and uncertainties, capital-intensive demands, information
asymmetry, limited financing channels, insufficient policy support, and high
technological barriers and patent barriers. These factors make it difficult for
enterprises to obtain sufficient and well-matched financial resources.
Addressing these challenges requires collaborative efforts from financial
institutions, governments, and enterprises. By optimizing financial support
policies, improving financing channels, enhancing information communication,
and providing targeted incentives, we can promote green innovation in
technology-intensive enterprises and advance sustainable development.

As shown in columns (4) to (6) of Table 7 below, the financial mismatch
coefficient for technology-intensive enterprises is -0.002 and significant at the
1% level, while the coefficient for asset-intensive enterprises is 0.007 and
significant at the 1% level. The coefficient for labor-intensive enterprises is not
significant. This indicates that financial mismatch in technology-intensive
enterprises inhibits the development of green innovation “quality”, while
financial mismatch in asset-intensive enterprises promotes the development of
green innovation “quality.” For labor-intensive enterprises, the impact is
insignificant. The reasons may be as follows: Technology-intensive enterprises
often pursue high-quality outcomes in green innovation, but financial
mismatch severely impacts the quality of their green innovation. This is
because financial mismatch in technology-intensive enterprises creates
conflicts between short-term financing and long-term projects, high financing
costs, and insufficient capital scale, thereby limiting the “quality” development
of their green innovation. In asset-intensive enterprises, companies possess
substantial fixed assets and long-term investments that require effective
management and utilization. When facing financial mismatch, companies may
need to allocate and utilize existing resources more cautiously to ensure the
smooth progress of their green innovation projects. This optimized resource
allocation encourages enterprises to focus on high-quality green innovation
projects, avoiding resource wastage and enhancing the quality of innovation
outcomes. Moreover, asset-intensive enterprises’ propensity for long-term
investments, effective utilization of internal financing and equity capital, along
with technological integration and innovation, enable them to enhance the
quality of green innovation projects through multiple avenues when
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confronting financial mismatch, thereby achieving sustainable development
goals. In conclusion, Hypothesis 4 holds.

Table 7: Analysis of Heterogeneity in Enterprise Types

) 2) 3) “4) ) (6)
Labor | Technology | Asset- Labor- Technology | Asset
Variable gin gin gin ginq gingq gingq
Name
fm -0.169 | -0.002*** | 0.006 -0.221 -0.002*** | 0.007**
(-1.39) | (-12.17) (1.33) (-1.31) (-11.52) (2.00)
Intercept -0.760%* | -3.267%** -1.280 -0.246 -2.708*** -1.108
Term
(-1.75) | (-3.90) (-1.58) | (-0.99) (4.11) (-1.45)
Observations | 7,784 10,030 3,976 7,784 10,030 3,976
R-squared 0.018 0.034 0.012 0.012 0.036 0.010
Number of 1,158 1,470 590 1,158 1,470 590
Firms
Control YES YES YES YES YES YES
Variables
ID Effects YES YES YES YES YES YES
Time Effects | YES YES YES YES YES YES

6.0 Conclusion and Policy Implication
6.1 Conclusion

This study, grounded in relevant theoretical frame works, utilizes panel data
from listed companies over the period 2011 to 2022 to construct a two-way
fixed effects econometric model, analyzing the mechanism by which financial
misallocation impacts corporate green innovation performance. The key
findings are as follows:

Full sample regression analysis: The analysis of the entire sample reveals that
financial misallocation suppresses both the “quantity” and “quality” of
corporate green innovation. This conclusion remains robust after conducting
various robustness checks.

Geographic heterogeneity: When analyzing regional heterogeneity, the results
show that financial misallocation negatively affects the “quantity” and “quality
of green innovation in both the eastern and western regions, with the effect
being more pronounced in the western region. In contrast, the effect in the
central region is not statistically significant.

5

Firm-TypeHeterogeneity: In terms of firm-type heterogeneity, financial
misallocation significantly suppresses the “quantity” and “quality” of green
innovation in technology-intensive firms. However, the impact on
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labor-intensive firms’ green innovation “quantity” and “quality” is
insignificant. For asset-intensive firms, financial misallocation does not
significantly affect the “quantity” of green innovation but has appositive
impact on its “quality” .

Role of Financing Constraints: Financing constraints play an intermediary role
in the relationship between financial misallocation and corporate green
innovation performance. Specifically, financial misallocation exacerbates
financing constraints, which in turn suppresses the development of corporate
green innovation.

6.2 Policy Implication

Based on the findings of this study, the following recommendations and
insights are provided:

Establish an Institutional Safeguard System to Enhance Targeted Guidance
Effectiveness. Regulatory authorities should build a standardized green finance
institutional framework centered on resolving information asymmetry. This
includes establishing a quantitative credit rating system covering green
innovation achievements and environmental compliance records, while
standardizing information disclosure requirements. Implement differentiated
regulation based on regional and corporate heterogeneity to channel eastern
financial resources toward green innovation in SMEs, strengthen financial
infrastructure and policy support in central and western regions, improve risk
compensation mechanisms for technology-intensive enterprises, and optimize
financing systems for green assets in asset-intensive enterprises. Conduct
regular assessments of financial resource allocation efficiency, using
differentiated tools to guide resources toward green innovation clusters,
expand carbon market coverage, and facilitate the conversion pathways
between carbon assets and financial resources.

Innovate service delivery models to enhance resource allocation efficiency.
Financial institutions should focus on green innovation financing needs,
develop tailored instruments such as medium-to-long-term loans and
equity-debt combinations, promote financing methods integrating intellectual
property pledges with green credit, and optimize repayment and collateral
arrangements; Establish dedicated green innovation credit lines, assemble
specialized teams, and strengthen targeted support for key regions and
enterprises. Create a credit cooperation mechanism among eastern, central, and
western regions to promote balanced resource allocation. Develop
multidimensional risk assessment models, utilize big data to monitor capital
flows, and mitigate risks through diversified lending and syndicated loans to
achieve a balance between returns and security.

Strengthen endogenous development capabilities and proactively connect with
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external resources. Enterprises should optimize internal management based on
their specific type: technology-intensive enterprises should standardize capital
accounting and accumulate collateral assets; asset-intensive enterprises should
revitalize existing green assets and focus on innovation quality; labor-intensive
enterprises should reduce R&D risks through industry-academia-research
collaboration. Proactively engage with policy and financial resources by
establishing policy tracking mechanisms, participating in green credit ratings,
disclosing project information truthfully, and building long-term partnerships
with financial institutions. Focus on enhancing core quality in green
innovation while balancing quantity and quality to strengthen core
competitiveness.
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1.0 Introduction

Interest rate swaps are among the most widely traded financial derivatives in
global markets. According to the Bank for International Settlements (BIS), the
notional outstanding amount of interest rate swaps exceeded $400 trillion as of
2023 Bank for International Settlements (2023). An interest rate swap is a
contractual agreement between two counterparties to exchange a stream of
interest payments: one party pays a fixed rate while the other pays a floating
(variable) rate, both applied to a specified notional principal over a
predetermined period.

The economic motivation for interest rate swaps is multifaceted. Borrowers
with variable-rate liabilities may seek to hedge against rising interest rates by
entering into a swap to effectively convert their exposure to a fixed rate.
Conversely, institutions with fixed-rate obligations may prefer variable
exposure to better match floating-rate asset income. In either case, the swap
provides a mechanism for transferring interest rate risk between parties with
different preferences or comparative advantages in different markets—an
observation first formalized by Bicksler et al. (1986).

The theoretical foundations of swap pricing rest on the principle of
no-arbitrage, which requires that the present value of fixed-leg payments equal
the present value of floating-leg payments at inception. This fundamental
condition, combined with the term structure of interest rates, yields
deterministic closed-form expressions for the par swap rate. While the
continuous-time measure-theoretic treatment of swap valuation using the
LIBOR market model Brace et al. (1997) and Miltersen et al. (1997) and the
Heath—Jarrow—Morton (HJM) framework Heath et al. (1992) provides the
standard for advanced quantitative applications, the discrete-time deterministic
framework remains indispensable for actuarial practice, pedagogical purposes,
and situations where the term structure is directly observable through
zero-coupon bond prices.

The contribution of this paper is threefold. First, we provide a rigorous and
self-contained derivation of the par swap rate formula under a general
framework allowing time-varying notional amounts, and show how it
simplifies under the common assumption of a level notional. Second, we
extend the framework to deferred-start swaps and derive the corresponding
closed-form expression, which is often omitted in introductory treatments.
Third, we complement the theory with detailed numerical examples and a
sensitivity analysis that illustrates the relationship between the shape of the
yield curve and the resulting swap rate.

The remainder of this paper is organized as follows. Section 2 establishes the
mathematical preliminaries, including precise definitions of spot rates,
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discount factors, and forward rates. Section 3 derives the general par swap rate
formula. Section 4 presents the simplified formula for level notional amounts
and proves its equivalence to the general formula. Section 5 extends the
framework to deferred-start swaps. Section 6 provides comprehensive
numerical examples. Section 7 presents a sensitivity analysis. Section 8
concludes and discusses extensions to continuous-time models.

2.0 Mathematical Preliminaries

We work in a discrete-time setting with a finite horizon T € N. Let t;5 =0 <
t1 <t <--<t,=T denote the payment dates of the swap, where for
simplicity we assume annual spacing so that t; =i for i = 0,1, .., n.

Definition 1 (Spot Interest Rate). The spot interest rate 7, is the annual
effective yield on a zero-coupon bond maturing at time t. Equivalently, r, is
the rate such that the price at time 0 of a zero-coupon bond paying $1 at time t
is P,=(1+r)™"

Remark 2. The collection {r;}}—; constitutes the term structure of interest
rates (or yield curve) observed at time 0. The corresponding discount factors
{P.}}-; are the prices of zero-coupon bonds and form an equivalent
representation of the term structure.

Definition 3 (Forward Interest Rate). The periodic effective forward interest
rate between times t; and t, (with 0 <t; < t;), denoted fftl_tz], is defined

b * _ (4ry)”? _ Py F i 1 iods, th
Yy f[tl;tz] = m— = P_tz_ . or consecutive annual periods, the
. . (A7)t
one-period forward rate between t and t+ 11is flre41)] = Tt 1
t

The forward rate f}, .| can be interpreted as the “break-even” rate for the

period [ty,tp]: it is the rate that makes an investor indifferent between (i)
investing for t, years at rate 7., and (ii) investing for t; years at rate 7,
and then reinvesting at the forward rate for the remaining t, — t; years.

Lemma 4 (Telescoping Property). For any t € {1,2,..,n}, fEt—l,t] -P, =
Pt—l - Pt'

Proof. By Definition Definition 2.2,

. P q
fle-16 = P, 1,

so that
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f[t—l,t]'Pt: p —1)P, =P q — Py
t

This identity is crucial for deriving the simplified swap rate formula in Section

4.

3.0 The General Par Swap Rate

Consider an interest rate swap with n settlement periods, where the notional
amount at time t; is Q. (which may vary across periods). At each settlement

date t;, the floating-leg payer pays interest at the realized forward rate f fti—lvti]
on the notional @Q;,, while the fixed-leg payer pays interest at a constant rate R
on the same notional.

Definition 5 (Par Swap Rate). The par swap rate R is the fixed rate such that
the market value of the swap is zero at inception. Equivalently, R is
determined by the condition that the present value of the fixed leg equals the
present value of the floating leg: 2?21 Qi f Eti—l'ti] P, = 2?21 Qi RPy.

PV of floating leg PV of fixed leg
Theorem 6 (General Swap Rate Formula). Under the no-arbitrage
Z?:l Qy ffti,l,ti] Py;

condition (3.1), the par swap rate is given by |R =

n
Zi:l Qti Pti

Proof. Since is constant across all settlement periods, we factor it out of the
right-hand side of (3.1):R

n n
2 Qti fEti—l'ti] Pti =R Z in Pti'
i=1 i=1

The denominator since all discount factors and notional amounts are strictly
positive. Dividing both sides yields (3.2). OY_, Q, P¢, > 0

Remark 7. Formula (3.2) expresses as a weighted average of the forward
rates , where the weights are proportional to . Intuitively, the par swap rate is
the “average” forward rate, weighted by the present value of each notional
exposure.(3.2)Rf T, +1Q¢ Py,

4.0 Level Notional: Simplified Formula

In practice, most plain-vanilla interest rate swaps have a constant (level)
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notional amount. This common special case admits a remarkably elegant
closed-form expression.

Theorem 8 (Level-Notional Swap Rate). If the notional amount is constant,
ie, Q,=Q for all i=1,..,n, then the par swap rate simplifies to

_ 1_Ptn
= 2.
Yie1 Pfi

Proof. When for all , the general formula (3.2) becomesQ;, = Qi(3.2)
_ Z?:1 Q ffti—lvti] Py, _ Z?:l ffti71,ti] Py,

Z?:1 Q Pti 2?21 Pfi
Applying Lemma 2.3 to the numerator:

n n
Effti—l'ti] Py = 2 (Pti—l - Pfi)'
i=1 i=1

This is a telescoping sum:

n

E(Pti—l_Pti) = (Pyy = Pr,) + (Pe, = Pi,) + -+ (Py,_, — Py,)
i=1

R

:PtO_Ptnzl_Ptn’

where we used . Substituting into the expression for yields (4.1). OP;, =
Po=(1+r))°=1R

Remark 9.  Formula (4.1) has a natural economic interpretation. The
numerator is the difference between $1 today and the present value of $1 at
maturity. The denominator is the present value of an annuity paying $1 per
period. Thus, is the coupon rate of a par bond, which connects swap rates
directly to bond pricing.(4.1)1 — P, Y7 P¢ R

Corollary 10 (Par Bond Equivalence). The level-notional par swap rate R
equals the coupon rate of a par-valued fixed-rate bond with the same payment
dates and term structure.

Proof. A par bond with face value F and coupon rate ¢ satisfies

F=Y cFP +FP,,

n
i=1

which gives 1 = 02?21 P + P ,hence ¢ = (1 - Ptn)/2?21 P, =R.O
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5.0 Deferred-Start Swaps

A deferred-start swap (or forward-starting swap) is a swap that begins at some
future date t;, (k = 1) rather than at inception. Such instruments are useful for
hedging anticipated future borrowing or for speculating on future interest rate
movements.

Definition 11 (Deferred Par Swap Rate). Consider a swap with settlement
dates tpyq1,tra2, --wt, (i.e., the swap starts at time ¢, and has its first
payment at tj,q). The deferred par swap rate R, is the fixed rate satisfying

z:?=k+1 in ffti—lrti] Pti =Rq z:?=k+1 Qti Pti'

Theorem 12 (Deferred Swap Rate — General Notional). The deferred par
Zicer1 O fffi71'ti] Py

swap rate under general notional amounts is R; =

Z?=k+1 Q; Py;
Theorem 13 (Deferred Swap Rate — Level Notional). If Q, = @ for all
i=k+1,.,n then |Ry =l n
y ey Iy d Z?=k+1 Pti .

Proof. Following the same telescoping argument as in the proof of Theorem
4.1:

n n
Z fEti—Lti] Pfi = 2 (Pfi—l - Pti) = Ptk - an'
i=k+1 i=k+1

Dividing by yields (5.3). OY_, , Py,

Remark 14. Theorem 4.1 is the special case of Theorem 5.3 with k =0 (no
deferral), since P, = Py = 1.

6.0 Numerical Examples

In this section, we present a series of numerical examples that progressively
illustrate the application of the formulas derived above.

6.1 Basic Application: Two-Year General Formula

Example 1. A bank borrows $1,000,000 for two years at a variable interest

rate. The current term structure consists of a one-year spot rate of 7; = 6%
and a two-year spot rate of 7, = 10%. Determine the par swap rate.

Solution. We compute the required quantities:
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Py = (1.06)"1 = 0.943396,
P, = (1.10)"% = 0.826446,
floag =71 =0.06,
~ (110)? 1.21

= —1=———1=0.141500.
(1.06)! 1.06

Since the notional amount @ = 1,000,000 is constant, we apply the general
formula (Theorem 3.1):

_(0.06)(0.943396) + (0.141509)(0.826446)

0.943396 + 0.826446
_0.056604 +0.116950  0.173554

1.769843 © 1.769843

flz

= 0.09806.

Verification using the level-notional formula (Theorem 4.1):

_1-P,  1-0826446 _ 0.173554
" P;+P, 0.943396 + 0.826446  1.769843

The par swap rate is R = 9.806%.

= 0.09806.

R

6.2 Application with Zero-Coupon Bond Prices

Example 2. Peter borrows $200,000 to be repaid at the end of five years at a
floating rate, and wishes to convert to a fixed rate via a swap. Zero-coupon
bond prices (face value $1) are given in Table 1.

Table 1: Prices of Zero-Coupon Bonds (Face Value $1)

Maturity (years) | Price P_t
1 0.8500
2 0.8400
3 0.7900
4 0.7700
5 0.7200

Solution. Since the notional is level, we apply Theorem 4.1:
1—Ps 1-0.72 0.28
T35 P, 085+084+079+077+072 397
=7.053%.

= 0.07053
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6.3 Comparison of General and Level-Notional Formulas
For Examples Example 6.3—Example 6.6, we use the term structure in Table 2
and the derived quantities in Table 3.

Table 2: Term Structure of Spot Interest Rates

Time t (years) | Spot Rate r_t
1 4.00%
2 5.00%
3 5.75%
4 6.25%
5 6.50%

Table 3: Derived Discount Factors and One-Period Forward Rates

t| rt |[Pt=+r 07t | P[t-1,t] | F*[t=1,t] - P_t
1 | 4.00% 0.961538 0.040000 |  0.038462
2 | 5.00% 0.907029 0.060096 |  0.054509
315.75% 0.845588 0.072661 |  0.061441
416.25% 0.784665 0.077642 | 0.060923
5| 6.50% 0.729881 0.075059 |  0.054784
| — 4.228702 — 0.270119

Example 3 (Two-Year Level-Notional Swap). Jacque has a variable-rate loan
of $5,000 for two years with annual resets. Determine the fixed swap rate
using both formulas.

Solution.

General formula (Theorem 3.1):
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o _ (5000)(0.04)(0.961538) + (5000)(0.060096)(0.907029)

(5000)(0.961538) + (5000)(0.907029)
_ 192.308 + 272.545

9.338.84 = 0.049755.
Level-notional formula (Theorem 4.1):
1-P, 1—-0.907029 ~0.092971

R = 0.049755.

“P,+P, 0961538+ 0907029 1.868568

Both formulas yield R = 4.976%, confirming the equivalence established in
Section 4.

Example 4 (Five-Year Level-Notional Swap). Miles Manufacturing
Corporation enters into a five-year swap with a constant notional of $300,000
and annual settlement periods. Determine the par swap rate.

Solution. Applying Theorem 4.1 with data from Table 3:

_1-Ps 1-0.729881 0.270119

= = = = 6.388%.
$5 P, 4228702 4228702 %

Example 5 (Variable Notional Swap). James and Associates has a line of
credit: $400,000 in year 1, $600,000 in year 2, and $1,000,000 in year 3
(cumulative). James enters into a three-year swap matching these notional
amounts. Determine the par swap rate.

Solution. Since the notional amounts vary, the general formula (Theorem 3.1)
must be used:
Numerator = (400,000)(0.04)(0.961538) + (600,000)(0.060096)(0.907029)
+ (1,000,000)(0.072661)(0.845588)
= 15,384.62 + 32,705.44 + 61,441.32 = 109,531.37,
Denominator = (400,000)(0.961538) + (600,000)(0.907029) + (1,000,000)(0.845588)
= 384,615.38 + 544,217.69 + 845,588.12 = 1,774,421.19.

Thus, R =109,531.37/1,774,421.19 = 6.173%.

Example 6 (Deferred-Start Swap). Shyu & Salisbury Actuarial Consultants

enter into a deferred interest rate swap with a level notional of $125,000. The

swap covers years 3—5 of a five-year term (no settlement in years 1-2).

Determine the deferred par swap rate.

Solution. This is a deferred swap with k = 2, so we apply Theorem 5.3:

_P=P5 0.907029 — 0.729881 ~0.177148

- Zf’_3pi "~ 0.845588 + 0.784665 + 0.729881  2.360134
=7.506%.

Verification via Theorem 5.2:

Ry
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_ (0.072661)(0.845588) + (0.077642)(0.784665) + (0.075059)(0.729881)

d 0.845588 + 0.784665 + 0.729881
0.061441 + 0.060923 + 0.054784 0.177148
= = = 7.506%.
2.360134 2.360134

Both formulas agree, confirming the result.
7.0 Sensitivity Analysis

To illustrate the economic content of the swap rate formulas, we analyze the
sensitivity of the par swap rate to changes in the term structure.

7.1 Parallel Shifts in the Yield Curve

We consider the baseline upward-sloping term structure of Table 2 and
examine the effect of parallel shifts of 4 € { —200,— 100,0,+ 100, + 200}
basis points on the five-year level-notional swap rate.

Table 4: Five-Year Par Swap Rate Under Parallel Yield Curve Shifts

Shift (bps) | r_1 r 2 r3 r 4 rS Swap Rate R

—-200 2.00% | 3.00% | 3.75% | 4.25% | 4.50% | 4.422%

—-100 3.00% | 4.00% | 4.75% | 5.25% | 5.50% | 5.405%

0 4.00% | 5.00% | 5.75% | 6.25% | 6.50% | 6.388%

+100 5.00% | 6.00% | 6.75% | 7.25% | 7.50% | 7.371%

+200 6.00% | 7.00% | 7.75% | 8.25% | 8.50% | 8.354%

The swap rate increases approximately linearly with parallel shifts, though a
slight convexity effect is present due to the nonlinear discount factor function
1+nrt

7.2 Yield Curve Shape Effects

Table 5 compares swap rates across three distinct yield curve shapes. Under a
flat yield curve, the swap rate equals the common spot rate, as expected
from (4.1) and Corollary 10. An upward-sloping curve produces a swap rate
above the short end but below the long end, reflecting the weighted-average
structure of the formula. An inverted curve produces a lower swap rate,
capturing declining expected future rates.
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Table 5: Five-Year Par Swap Rate Under Different Yield Curve Shapes

Yield Curve r 1 r2 r3 r 4 r 5 Swap Rate
Shape R
Flat 5.00% | 5.00% | 5.00% | 5.00% | 5.00% | 5.000%

Upward-sloping 4.00% | 5.00% | 5.75% | 6.25% | 6.50% | 6.388%

Inverted 6.50% | 6.25% | 5.75% | 5.00% | 4.00% | 4.127%

8.0 Conclusion

This paper has presented a rigorous discrete-time framework for the valuation
of interest rate swaps. Our main contributions are:

1.A self-contained derivation of the general par swap rate formula (Theorem
3.1) under time-varying notional amounts, grounded in the no-arbitrage
principle.

2.A proof that the level-notional formula (Theorem 4.1) follows from the
general formula via the telescoping property (Lemma 2.3), with the further
equivalence to par bond coupon rates established in Corollary 4.3.

3.Extension to deferred-start swaps with both general (Theorem 5.2) and
level-notional (Theorem 5.3) closed-form formulas.

4.Comprehensive numerical illustrations and a sensitivity analysis
demonstrating the relationship between yield curve shape and par swap rates.

Several natural extensions merit further investigation:

Net swap payments. In practice, counterparties exchange only the net
difference. At each settlement date t;, the net payment from the fixed-rate

payer to the floating-rate payer is Qy, (R —f Eti—lrti])’ which may be positive or
negative depending on the realized forward rate.

Market value of swaps post-inception. At inception, the swap’s market value is
zero by construction. As time passes and the yield curve evolves, the swap

acquires a non-zero market value. Denoting the updated yield curve at time
s > 0 by {7;}, the market value to the fixed-rate payer is

Vs = Z in (ffti—lvti] o R)ﬁti_s’

iit;>s

where P and f* are computed from the updated term structure.
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Continuous-time extensions. The discrete-time framework naturally extends to
continuous-time models. In the Heath—Jarrow—Morton framework Heath et al.
(1992), the instantaneous forward rate f(t,T) satisfies a stochastic
differential equation, and swap rates are computed as expectations under the
appropriate forward measure. The LIBOR market model Brace et al. (1997)
and Miltersen et al. (1997) provides an alternative approach that directly
models discrete forward rates and is particularly suited for pricing interest rate
derivatives.

Credit risk and CVA. The framework presented here assumes no counterparty
default risk. In practice, credit valuation adjustment (CVA) is added to account
for the possibility that one counterparty may default before the swap matures
Hull (2012).

Multi-curve framework. Since the 2007-2008 financial crisis, the market has
adopted a multi-curve framework where discounting uses overnight index
swap (OIS) rates while forward rates are derived from the relevant IBOR curve
Henrard (2014). This introduces basis spreads and additional complexity into
swap valuation that the single-curve framework does not capture.
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Abstract

With the swift growth of the digital economy and rising concerns about the
environment, the digital transformation of businesses and the shift toward
low-carbon practices have become essential for economic vitality and growth
potential. Existing research has mainly focused on how digitalization
influences low-carbon development. However, the impact of low-carbon
transformation on business digitalization has not been thoroughly explored.
This paper introduces a theoretical model to examine the internal dynamics of
how low-carbon city pilot programs affect digitalization. Using data from
manufacturing companies listed on the Shanghai and Shenzhen A-shares from
2007 to 2022, a multi-period double difference model is developed. This
model treats the low-carbon city pilot policy as a quasi-natural experiment to
analyze the effects of low-carbon transformation on business digital
transformation and its mechanisms. The findings indicate that low-carbon
transformation significantly promotes enterprise digitalization. Additionally,
easing financing constraints and boosting R&D investments are effective
strategies for enhancing digital transformation. The low-carbon transformation
of state-owned enterprises, less polluting industries, and businesses in central
China shows a more substantial impact on digitalization. These results support
the hypothesis that low-carbon transformation can provide a dual benefit of
environmental protection and economic development from a digital
perspective. Furthermore, this research offers insights for policy development
aimed at promoting the synergistic growth of low-carbon transformation and
digitalization.
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1.0 Introduction

As the world’s largest carbon emitter, China faces the dual imperative of
mitigating environmental degradation and fostering high-quality economic
transformation. In response, the Chinese government has enacted ambitious
policies, including the “Dual Carbon” goals (peaking emissions by 2030 and
achieving neutrality by 2060) and multiple batches of low-carbon city pilot
programs (Zheng, 2023; Hou et al., 2023). Concurrently, the digital economy,
characterized by technologies such as big data, cloud computing, and the
Internet of Things, has emerged as a pivotal force for enhancing resource
allocation efficiency and driving innovation (Lyu et al., 2023; Sun & Chen,
2023). This confluence raises a critical yet underexplored question: does the
policy-driven low-carbon transition actively spur corporate digital
transformation, and if so, through what mechanisms?

The existing literature provides robust but largely parallel insights into these
two domains. On one hand, studies confirm that low-carbon policies, like the
city pilots, significantly reshape corporate decision-making, prompting
strategic realignment, green technology adoption, and adjustments in resource
allocation to comply with environmental regulations (He, 2016; Chen et al.,
2016; Xu et al., 2023). Some view this transition as a potential cost burden
(Chen et al., 2023), while others, aligning with the spirit of the Porter
Hypothesis (Porter & van der Linde, 1995), suggest it can stimulate innovation
that improves competitiveness (Li et al., 2021). On the other hand, a separate
stream of research highlights digitalization as a key enabler for low-carbon
goals, demonstrating how digital technologies optimize production processes,
reduce waste, and enhance supply chain transparency (Mondejar et al., 2021;
Zhang & Li, 2020; Ebinger & Omondi, 2020). Numerous studies have
empirically examined the impact of the digital economy on reducing urban
carbon emissions (Zhu et al., 2022; Liu et al., 2022; Yu et al., 2022).

However, a significant theoretical and empirical gap persists. First, the causal
direction has been predominantly examined in one direction—from
digitalization to low-carbon outcomes. The reverse causality, i.e., whether and
how low-carbon transition policies act as an institutional driver for enterprise
digitalization, remains insufficiently theorized and empirically tested (Yang et
al., 2023; Liu et al., 2023). Second, while the synergy is often asserted, the
specific internal mechanisms bridging this causal link are unclear. Preliminary
evidence suggests low-carbon policies may alleviate financing constraints or
incentivize R&D (Yu et al., 2023; Chernenko et al., 2022), but these pathways
lack comprehensive examination within a unified framework linking policy
shock to digital outcomes. Third, existing research often overlooks
the heterogeneous effects across firms with differing ownership structures,
pollution intensities, and regional contexts, which is crucial for understanding
the boundary conditions of this relationship (Wang & Li, 2023).
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This study aims to fill these gaps by investigating the causal effect of
low-carbon city pilot policies on the digital transformation of manufacturing
enterprises and elucidating the underlying mechanisms. Grounding our
analysis in institutional theory (DiMaggio & Powell, 1983) and
the resource-based view (Barney, 1991), we posit that low-carbon policies
create coercive pressure and alter resource environments, thereby fostering
digital capability building. Specifically, we treat the phased rollout of
low-carbon city pilots as a quasi-natural experiment and employ a multi-period
difference-in-differences (DID) model on a panel of Chinese A-share listed
manufacturing firms from 2007 to 2022 (Hou et al., 2023; Zhang et al., 2023).

Our contributions are threefold. Theoretically, we extend the application of
institutional theory by examining how environmental regulation, as a coercive
force, drives a specific form of organizational change—digital transformation.
We also contribute to the resource-based view by testing how policy-induced
changes in resource access (financing) and allocation (R&D) mediate this
process. Empirically, we provide robust causal evidence on a previously
underexplored relationship and unpack the “black box” through mechanism
tests on financing constraints and R&D investment. Practically, our
heterogeneity analysis offers nuanced insights for policymakers to design
targeted strategies that promote the synergistic development of low-carbon and
digital transitions across different types of enterprises and regions (Zhang et al.,
2022).

The remainder of this paper is structured as follows: Section 2 develops the
theoretical framework and research hypotheses. Section 3 details the research
design, model, and data. Section 4 presents the empirical results, including
baseline estimates, robustness checks, mechanism, and heterogeneity analyses.
Section 5 concludes with a discussion of findings, implications, and
limitations.

2.0 Theoretical Analysis and Research Hypothesis
2.1. Institutional Context and Identification Strategy

To empirically test the theoretical linkage between low-carbon transition and
enterprise digitalization, this study leverages the phased implementation of
China’s Low-Carbon City (LCC) pilot policy as a quasi-natural experiment.
Initiated in three batches (2010, 2012, and 2017), this policy designated
selected cities as pilots, requiring them to establish concrete low-carbon
development plans and emission reduction targets (Wang et al., 2015; Li et al.,
2018). The progressive expansion from the first batch (5 provinces and 8 cities)
to subsequent batches reflects a deepening national commitment to low-carbon
transformation, creating a staggered “treatment” across time and space (Li et
al., 2018).

This policy context provides a critical identification advantage. For individual
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manufacturing firms, the timing and location of this regulatory shock are
largely exogenous, as the selection of pilot cities was based on city-level
administrative characteristics and development readiness rather than the
specific attributes or initiatives of individual firms within them. This
spatial-temporal variation allows us to isolate the impact of low-carbon
transition pressure from other confounding factors. Concurrently, the national
strategic emphasis on the digital economy, as reiterated in key policy
documents (Zhang et al., 2023), sets a broader backdrop where digital
solutions are both available and incentivized. The LCC pilot policy, therefore,
does not operate in a vacuum but within a policy ecosystem that
simultaneously pushes firms toward low-carbon practices and pulls them
toward digital means. This unique intersection offers a robust setting to
examine whether and how the coercive pressure of low-carbon transition (the
push) catalyzes digital transformation within firms, amidst the enabling
environment for digitalization (the pull).

2.2. Theoretical Mechanisms and Research Hypotheses

Scholarly inquiry into the relationship between low-carbon transition and
digitalization has converged along two primary, yet often parallel, trajectories:
one examining the impact of low-carbon transition on corporate behavior, and
another investigating the role of digitalization in enabling low-carbon goals
(He, 2016; Chen et al., 2016; Mondejar et al., 2021). A critical synthesis of
these streams reveals a significant gap concerning the causal mechanisms
through which policy-driven low-carbon transition proactively stimulates
enterprise digitalization.

2.2.1. Low-Carbon Transition as an Impetus for Strategic and Operational
Change

Confronted with stringent carbon emission policies and the national “Dual
Carbon” targets, firms are compelled to fundamentally reassess their business
strategies and resource utilization models (He, 2016). This transition imposes
significant pressure, potentially increasing short-term production costs and
creating financial burdens as firms may need to curtail polluting activities and
invest in environmentally friendly technologies (Chen et al., 2023; Xu et al.,
2023). However, this pressure also acts as a catalyst for strategic innovation.
To achieve emission reduction and efficiency gains, firms are driven to seek
transformative solutions, with digital technologies emerging as a pivotal tool.
The adoption of technologies such as the Internet of Things and big data
analytics facilitates real-time production monitoring and precise energy
management, directly enhancing resource efficiency and reducing waste (Chen
et al., 2016; Tyfield et al., 2015). Consequently, the regulatory pressure of
low-carbon transition creates a compelling context for firms to explore and
integrate digital tools into their operations, not merely for compliance but as a
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means to rebuild competitive advantage (Xu et al., 2023; Li et al., 2021).
Furthermore, rising societal expectations for environmental transparency and
governance increase the necessity for firms to demonstrate sustainable
performance, potentially accelerating the adoption of digital systems for data
management and reporting.

2.2.2. Digitalization as a Facilitator for Low-Carbon Objectives

Conversely, a robust body of literature establishes digitalization as a powerful
enabler of low-carbon development. Digital technologies optimize resource
allocation, enhance production process control, and improve supply chain
transparency, thereby contributing significantly to energy conservation and
emission reduction (Mondejar et al., 2021; Zhang & Li, 2020; Chen, 2022).
For instance, intelligent systems powered by real-time data can minimize
resource input and reduce overproduction, lowering the carbon footprint across
the value chain (Mondejar et al., 2021). Digitalization also fosters innovative
business models, allowing firms to launch green products and services that
meet evolving market demands for sustainability (Parida et al., 2019; Yu et al.,
2023). This synergy suggests a mutually reinforcing relationship where digital
and green transformations can advance together (Yu et al., 2023; Rogetzer et
al., 2018).

2.2.3. Integrating the Pathways: From Policy Shock to Digital Response

Despite these insights, the extant literature exhibits a notable asymmetry.
While the facilitating role of digitalization in achieving low-carbon goals is
well-documented, the reverse causal pathway—whether and how the
exogenous shock of a low-carbon transition policy actively drives enterprise
digitalization—remains underexplored and theoretically underdeveloped (Yang
et al., 2023; Liu et al., 2023). There is no consensus on the precise mechanisms
through which environmental policy impacts digital investment at the firm
level (Chernenko et al., 2022; Wang et al., 2022). Some preliminary evidence
suggests that low-carbon city pilots may ease financing constraints for firms
(Yu et al., 2023), yet a comprehensive framework detailing the transmission
channels from policy pressure to digital outcomes is lacking. Most studies
focus on supply-side effects, neglecting how policy alters internal firm
conditions and investment incentives on the demand side.

To address this gap, this paper proposes an integrated mechanism centered on
resource reallocation. We argue that the low-carbon city pilot policy, as a
salient regulatory shock, can promote enterprise digitalization primarily by
reshaping two critical internal resource conditions: alleviating financing
constraints and stimulating R&D investment. First, the policy and its
associated supportive measures (e.g., green credit, fiscal subsidies) can
improve firms’ access to capital, providing the necessary financial resources
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for costly digital investments. Second, the imperative for low-carbon
innovation inherently boosts R&D expenditures, which often encompass
digital technology development and adoption, thereby enhancing the firm’s
absorptive capacity for digital transformation. Moreover, the strength of these
effects is likely to be heterogeneous, varying with firm ownership, industry
pollution intensity, and regional development context due to differences in
resource endowments, regulatory sensitivity, and market pressures (Wang & Li,
2023).

Based on the foregoing analysis, we posit the following hypotheses:

H1: The low-carbon transition has a significant promoting effect on enterprise
digitalization.

H2: The low-carbon transition promotes enterprise digitalization by alleviating
financing constraints and increasing R&D investment.

H3: The promoting effect of the low-carbon transition on enterprise
digitalization is more pronounced in state-owned enterprises, non-polluting
industries, and enterprises located in China’s central region.

3.0 Study Design and Model Construction

This research examines the effects of low-carbon transformation on enterprise
digitalization within publicly listed manufacturing firms in the Shanghai and
Shenzhen A-share markets from 2007 to 2022. The study utilizes a
combination of low-carbon city pilot programs established in three phases to
investigate this relationship. The processing of company data is conducted as
follows: (1) firms classified as ST and *ST are excluded from the analysis; (2)
to mitigate the influence of extreme values and outliers on the regression
results, all continuous variables are trimmed by 1% both before and after the
analysis. This study utilizes data obtained from the China Securities Market
and Research Database (CSMAR) along with the China Research Data Service
Platform (CNRDS).

3.1 Model Setting

An artificial experiment is used to construct an inter-period double-difference
model to examine the impact of low-carbon transformation on the digitisation
of firms. A low-carbon city pilot project established in three phases is used as
the basis for the model. The model has the following structure:

DCG,=a,+0,LC, +0,X, + IdFE + YearFE +¢, (1)
In this context, DCG; represents the variable of digital transformation of
enterprises, while LCj; signifies low-carbon transformation. X is the control
variable, IdFE are the individual fixed effects ,YearFE are the time fixed
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effects. ¢; is the random disturbance term.

3.2 Sample Selection
3.2.1. Dependent Variable

To measure enterprise digitalization (DCG), we employ a text-analysis-based
proxy validated in prior literature as an effective indicator of strategic focus on
digital transformation (Wu et al., 2021). Building upon the findings of that
study, keywords were identified from five distinct domains: artificial
intelligence technology, big data technology, cloud computing technology,
blockchain technology, and digital technology applications. Subsequently, we
computed the frequency of each keyword's occurrence. To assess the degree of
digital transformation within organizations, we incremented the frequency of
the term “digital transformation” by one.

3.2.2. Core Explanatory Variable

The phased low-carbon city pilot policy serves as a quasi-natural experiment to
capture the exogenous shock of low-carbon transition pressure on firms (Ma &
Sun, 2024). According to their research, the low-carbon city pilot programs
initiated in three distinct phases in 2010, 2012, and 2017 are utilized as
quasi-natural experiments to analyze the process of low-carbon transformation.
In instances where a firm is situated in a city designated as a pilot city during a
specific year, that year and all subsequent years are assigned a value of 1;
otherwise, a value of 0 is assigned. The second cohort of low-carbon city pilots
was announced in December 2012, making 2013 the designated year of policy
shock for this particular group of pilots.

3.2.3. Control Variables

Firm Size-It is measured by the natural logarithm of total assets. Leverage: the
ratio of total liabilities to total equity and liabilities. ROA-It is computed as the
net profit as a ratio to total assets. Growth of Company- Growth rate in
operating profit in the current year compared to last year, % change. The
Enterprise Cash Flow is calculated by the cash flows from operations divided
by total assets. It can be considered that the size of the board of directors by
the natural logarithm of number of directors. The proportion of shares owned
by the largest shareholder measures the stake of the largest shareholder. Last of
all, the age of the firm is measured by the natural logarithm of the difference
between the current year and the year in which the firm was established, offset
by adding one.

3.2.4. Measurement Validity and Discussion

The construction of our core variables follows established practices in the
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literature to ensure conceptual validity. For the dependent variable, the
text-based measure of digital transformation (DCG) is justified as it directly
captures a firm’s strategic emphasis and disclosed commitments to digital
technologies, which is a valid proxy for its digitalization orientation and has
been widely adopted in recent studies on corporate digitalization (Wu et al.,
2021). While alternative proxies exist, such as IT investment intensity or the
count of digital patents, they often capture only one input or output facet of
digitalization. The text-based measure offers a more holistic view of the firm’s
overall strategic engagement with the digital paradigm, aligning with our
research objective.

For the core explanatory variable, the use of the low-carbon city pilot policy
dummy (LC) as a proxy for low-carbon transition pressure is well-grounded.
This policy represents a clear, exogenous regulatory shock that mandates a
systemic shift towards low-carbon development at the city level, thereby
creating a strong and measurable treatment effect on firms located within pilot
areas. This operationalization is standard in policy evaluation studies utilizing
quasi-natural experiments (Ma & Sun, 2024). The staggered implementation
across three batches provides the temporal variation required for a robust
multi-period DID design.

3.3. Descriptive Statistics

Summary statistics for the variables analyzed in this study are shown in Table
1 below. The degree of enterprise digitalization varies between the maximum
value of 6.140 and the minimum value of 0.000, indicating that the level of
digitalization among enterprises in the manufacturing sector differs
significantly. In general, it is relatively low, as represented by the mean of
1.196. Also, about 54.2% of the enterprises in the sample are influenced by the
low-carbon city pilot policy, as reflected by the mean value of 0.542 for
low-carbon transition. The existing literature also predominantly supports the
rest of the tested control variables.

Table 1: Presents the Descriptive Statistics

Variable Mean SD Max Min
DCG 1.196 1.272 6.140 0.000
LC 0.542 0.498 1.000 0.000
size 22.035 1.164 26.452 19.317
lev 0.398 0.190 0.908 0.027
roa 0.045 0.065 0.257 -0.373
growth 0.171 0.374 4.024 -0.658
cashflow 0.050 0.067 0.283 -0.223
board 2.116 0.192 2.708 1.609
topl 0.338 0.140 0.758 0.080
firmage 2.867 0.348 3.611 0.693
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4.0 Empirical Results Analysis
4.1 Correlation Analysis

To test the correlation between variables before regression and avoid the
impact of multicollinearity on the estimation results, this study uses the
Pearson correlation coefficient. As shown in the correlation analysis results in
Table 2, a correlation coefficient of 0.256 is found between low-carbon
transformation and enterprise digitalisation, which passes the 1% significance
test. This result suggests a significant positive correlation between low-carbon
transformation and enterprise digitalisation, providing preliminary evidence
that low-carbon transformation can promote enterprise digitalisation.
Additionally, since the correlation coefficients between the selected
explanatory variables are all below the empirical threshold of 0.8, there is no
serious multicollinearity, meaning the regression results are not significantly
affected by multicollinearity.

Table 2: Correlation Analysis

Variable | DCG | LC size lev roal growth | cashflow
DCG 1.000
LC 0.256* | 1.000
sk
size 0.131* | 0.050** | 1.000
ksk *
lev -0.017 | -0.036* | 0.459** | 1.000
kek sk *
roa -0.011 | -0.020* | 0.032** | -0.368* | 1.000
sk * sk
growth 0.017* | 0.016** | 0.065** | 0.044** | 0.291** | 1.000
kok * * *
cashflow | -0.010 | -0.021* | 0.089** | -0.167* | 0.450** | 0.034* | 1.000
sk * sk * sk
board -0.109 | -0.101* | 0.229** | 0.151** | 0.010 -0.006 | 0.013%**
skskok sk * *
topl -0.061 | -0.014* | 0.099** | -0.003 0.140** | 0.013* | 0.090%**
skskok * * *
firmage 0.145% | 0.143** | 0.227** | 0.101** | -0.071* | -0.075 | 0.057***
ksk * * * sk skokk
board | topl firmage
board 1.000
topl -0.013 | 1.000

*

firmage -0.002 | -0.118* | 1.000

sk

Note: *, **, and *** indicate a significance level of 10%, 5%, and 1%, respectively.
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4.2 Baseline Regression Analyses

Regression estimation for multi-period double-difference model is conducted
to explore the effect of low-carbon transformation on enterprise digitalization.
It can be seen from the benchmark regression results in Table 3 that, prior to
the addition of control variables in column, the low-carbon transition
coefficient regarding enterprise digitalization is 0.068, statistically significant
at a significance level of 1%. In column, by adding control variables, including
firm size in attempting to control for potential firm-specific characteristics, the
regression coefficient of low-carbon transformation and firm digitalization was
reduced to -0.070, yet still statistically significant at 1%. The above results
show that the low-carbon transformation significantly promotes the digital
transformation of enterprises, whether or not adding the control variables.

Table 3: Results of the Baseline regression

® @)
Variable DCG DCG
LC 0.068*** 0.070***
(0.024) (0.023)
size 0.218%**
(0.015)
lev 0.027
(0.059)
roa -0.179
(0.118)
growth 0.022
(0.016)
cashflow -0.033
(0.096)
board 0.20]***
(0.049)
topl -0.471%**
(0.094)
firmage 0.022
(0.091)
Constant 1.159%** -3.986%**
(0.014) (0.404)
Individual fixed Yes Yes
Time fixed Yes Yes
Observations 22,603 22,603
R-squared 0.760 0.765

Note: *, **, and *** indicate a significance level of 10%, 5%, and 1%, respectively. The
values in parentheses are robust standard errors, as in the table below.
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4.3. Robustness Test
4.3.1. Parallel Trend Test

To ensure that the level of digitization between firms in the treatment group
and the control group does not differ significantly before the implementation
of the carbon city pilot, the difference-in-differences (DID) model is used to
test the impact of the carbon transition on firms' digitization. The event study

method conducts the parallel trends test.The model is specified as follows:
7

3
DCG, =4, + Zﬁ_kBeforq, +ACurrent + ) p, Aftey, + 1, X, +IdFE+YearFE+¢,
k=2 1

k=

2

The above result of the parallel trend test illustrates the insignificance of
coefficients for the period before the low-carbon city pilot. That means no
huge discrepancies in the level of digitalization had existed among firms
beforehand. Hence, the DID model is appropriate to use in finding the causal
relationship for the researchers (Colombo & Garrone, 1996; Gémez-Plana &
Latorre, 2019). Obviously positive coefficients in the three post-pilot periods
suggest that the low-carbon city pilot policy has significantly facilitated the
digital transformation of firms.

4.3.2. Placebo Test

This paper can control foF lEoWethefaeatishitendfstts of a given factor-or some
alternative policy-change by randomly selecting 800 companies to be in the
treatment group, while all other companies serve as the control group. The
author create and analyze such a dummy policy interaction term using a
baseline regression model. From Figure 2, most of the coefficients of the
political dummy variables lie around zero, while the corresponding p-values
are all above 0.1. This leads to the result that the estimates of the baseline
regression are significant at 10% level. Hence, this leads to the result that the
potential confounding factors have not affected the results of the earlier
baseline regression, which justifies the robustness of those conclusions.
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Placebo Test

Coefficients
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Figure 2: Placebo test

4.3.3. Propensity Score Matching

In order to limit sample self-selection bias, researchers usually use sample
matching to reduce these biases in estimation. Particularly, sample matching
relies on the PSM method (King & Nielsen, 2019). To this end, one first
estimates a logistic regression model to conduct 1:1 nearest neighbor matching
of samples. Then, one analyzes the matched samples using a benchmark
regression model. Column (1) of Table 4 presents the regression coefficient of
the low-carbon transition to firm digitalization, which is 0.110 at the 1%
significance level. This result therefore reinforces the conclusion that the
low-carbon transition promotes firm digitization, as suggested by the
regression results using the approach of PSM-DID (Peduzzi et al., 1996; King
& Nielsen, 2019).

4.3.4. Heckman Two-Step Method

The author applied the Heckman two-step approach in order to take into
consideration the problem of sample selection bias. To be more specific, in this
case, the first step was estimating the IMR by using a probit model; at the
second stage, the estimated IMR was introduced into the basic regression
model. As was shown in column (2) of the following Table 4, the regression
coefficient of the low-carbon transition to firm digitalization is 0.070,
statistically significant at 1%. According to the Heckman two-step method,
firm digitalization is still positively influenced by the transition to the
low-carbon position, which further enhances the robustness of the above
conclusions.

47



Low-Carbon Transformation and Enterprise Digitalisation: Evidence from China's Manufacturing Industry

4.3.5 Excluding the Municipal Sample

To assess the strength of the results, it took out samples from the four
municipalities of Beijing, Shanghai, Tianjin, and Chongqing. As can be seen
from column in Table 4 below, the regression coefficient of low-carbon
transition to enterprise digitalization is 0.085, and it passes the 1% significance
level test. It means that excluding municipal samples, the low-carbon transition
still promotes enterprise digitalization, hence enhancing the robustness of
previous conclusions.

4.3.6 Control for Regional Characteristics

Given the regional influence, the researcher carried out a robustness check by
adding a regional fixed effect in order to catch the regional characteristics.
From the results shown in Table 4 below, column (4) provides the regression
coefficient of low-carbon transition with enterprise digitalization as 0.058,
statistically significant at the 5 percent significance level. The findings above
tend to indicate that even considering regional features, low-carbon transition
contributes significantly to enterprise digitization, hence reinforcement in the
robustness of the previous conclusion.

Table 4: Robustness Test

1) (2) (3) 4)
Variable DCG DCG DCG DCG
LC 0.110%** 0.070%** 0.085%** 0.058%*
(0.038) (0.023) (0.026) (0.023)
IMR 2.648
(3.456)
size 0.212%%* 0.245%%* 0.220%** 0.217%%*
(0.023) (0.038) (0.016) (0.015)
lev 0.002 -0.187 -0.026 0.024
(0.088) (0.287) (0.064) (0.059)
roa -0.266 -0.580 -0.347%%* -0.171
(0.177) (0.537) (0.125) (0.118)
growth 0.004 0.125 0.034* 0.022
(0.025) (0.137) (0.018) (0.016)
cashflow 0.080 -1.275 0.006 -0.032
(0.148) (1.624) (0.102) (0.096)
board 0.256%** -0.221 0.229%* 0.204%%
(0.074) (0.554) (0.053) (0.049)
top1 -0.275* -0.039 -0.521%%* -0.471%%%
(0.142) (0.572) (0.098) (0.094)
firmage 0.055 0.059 -0.018 0.019
(0.137) (0.104) (0.097) (0.091)
Constant 4.212%%* -5.315%** -3.948%%* -3.950%%%
(0.608) (1.783) (0.428) (0.405)
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) (2) 3) 4)
Individual Yes Yes Yes Yes
fixed
Time fixed Yes Yes Yes Yes
area fixed No No No Yes
Observations 11,017 22,603 19,375 22,603
R-squared 0.772 0.765 0.762 0.766

4.4. Mechanism Test

To examine the theoretical mechanisms proposed in Hypothesis 2, we test
whether low-carbon transformation promotes digitalisation by alleviating
resource constraints and stimulating innovation efforts. Specifically, we focus
on two mediating channels: enterprise financing constraints and enterprise
R&D investment. The SA index measures the firms’ financing constraints (SA),
and the amount of firms’ R&D expenditure measures their R&D investment.
Researchers constructed an empirical model, with reference to existing
research (Jiang, 2022), to test the impact of low-carbon transformation on
financing constraints and R&D investment.. The model is set as follows:

M, =o,+0,LC,+a,X, +IdFE+YearFE+e, 3)

M ; is corporate financing constraints and R&D investment.

As shown in the following results of Table 5, the regression value of business
financing bottlenecks on the low-carbon transition in column (1) is -0.006 and
passes the 1% significance test. This indicates that business financing
bottlenecks are significantly reduced by the low-carbon transition. The
regression value of business R&D investment on the low-carbon transition in
column (2) is 0.749, passing the 1% significance test, indicating that business
R&D investment is significantly increased by the low-carbon transition. These
results demonstrate that the low-carbon transition promotes firm digitalization
effectively through reducing financing constraints and increasing R&D
investment.

Table 5: Mechanism Test

1) (2)
Variable SA RD
LC -0.006%*** 0.749%**
(0.002) (0.162)
size 0.004%** 2.2k
(0.002) (0.108)
lev 0.050%** -2.103%%*
(0.005) (0.264)
roa 0.012 0.935%
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(0.009) (0.540)
growth 0.008*** -0.399%**
(0.001) (0.113)

4.5 Analysis of the Heterogeneity
4.5.1. Heterogeneity of Enterprise Nature

In the meantime, the digital transformation among different types of
enterprises has a quite different distribution, especially in response to the Low
Carbon City Pilot. During the heterogeneity analysis, the enterprises were
divided into two groups according to ownership structure: state-owned and
non-state-owned enterprises. As can be seen from Table 6, enterprise
digitalization is positively correlated with low-carbon transformation; the
regression coefficient is 0.095 in column (1) and statistically significant at the
1% significance level. In the same way, low-carbon transformation also
promotes enterprise digitalization; the regression coefficient is 0.069 in
column (2), which is significant at the 5% level. These findings suggest that
LCT positively impacts enterprise digitalization, regardless of ownership type.
More importantly, the coefficients from regression can be compared: the
coefficient in column (1) is larger than that in column (2). This implies that
their empirical P-value in the Fisher combination test was 0.066, significant at
a 10% level. That implies that the low-carbon transformation provides the
state-owned enterprises with a greater impact than the non-state-owned ones
on digitalization.

4.5.2. Heterogeneity of Different Industries

Heavily polluting industries and industries that are not heavily polluting are
affected differently by the policies of the Low Carbon City pilot project.
Therefore, for the heterogeneity analysis, the sample is divided into heavy
polluting and non-heavy polluting industries based on the industry to which
the enterprise belongs (Wang & Li, 2023). As shown in the results of
heterogeneity analysis in Table 6 below, the regression factor of low-carbon
transformation on enterprise digitization in column (3) is .011, which does not
pass the significance test; the regression factor of low-carbon transformation
on enterprise digitization in column (4) is .087, which passes the significance
test at the 1% level, and the empirical p-value is .000, which means that there
is a difference in the factor between the groups at the 1% level. This suggests
that low-carbon transformation has a greater impact on the digitisation of
companies in non-polluting industries than in highly polluting industries.
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Table 6: Heterogeneity Analysis (1)

(@) ) 3) 4
state-owned | non-state-owned | Heavy non-heavy
pollution pollution
Variable DCG DCG DCG DCG
LC 0.095%** 0.069** 0.011 0.087%**
(0.033) (0.032) (0.037) (0.029)
size 0.159%** 0.23 ] *** 0.2]15%** 0.199%**
(0.024) (0.020) (0.025) (0.019)
lev 0.108 -0.121%* -0.299%** 0.049
(0.102) (0.074) (0.103) (0.072)
roa 0.050 -0.325%* -0.364* -0.002
(0.222) (0.139) (0.219) (0.139)
growth -0.010 0.034* 0.063* 0.013
(0.025) (0.020) (0.032) (0.019)
cashflow -0.032 -0.036 -0.199 0.075
(0.155) (0.120) (0.154) (0.119)
board 0.144* 0.176%** 0.132 0.191***
(0.081) (0.063) (0.083) (0.060)
topl -0.308%* -0.438*** -0.400** -0.533***
(0.145) (0.130) (0.161) (0.118)
firmage -0.875%** 0.114 -0.123 0.105
(0.153) (0.108) (0.142) (0.114)
Constant -0.380 -4.255%** -3.741%** -3.582%**
(0.677) (0.513) (0.616) (0.521)
Individual fixed Yes Yes Yes Yes
Time fixed Yes Yes Yes Yes
Observations 6,680 15,923 6,298 16,305
R-squared 0.755 0.776 0.654 0.777
p-value 0.066* 0.000%**

4.5.3. Regional Heterogeneity

The levels of digital economy development and external conditions for digital
transformation vary across different regions (Guo & Jiang, 2023). Therefore,
this paper conducts a heterogeneity analysis by dividing the sample into
eastern, central, and western regions based on the enterprise’s location. In
Table 7, enterprise digitalization is not significantly affected by low-carbon
transformation in column (1), with a regression coefficient of 0.037. In column
(2), low-carbon transformation significantly affects enterprise digitalization,
showing a regression coefficient of 0.174, which passes the 1% significance
test. In column (3), enterprise digitalization is impacted by low-carbon
transformation with a regression coefficient of -0.119, passing the 5%
significance test. These regression results demonstrate that enterprises in the
central region experience a more significant driving effect from low-carbon
transformation on digitalization than those in the eastern and western regions.
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Table 7: Heterogeneity Analysis (2)

1) (2) 3)
East Central West
Variable DCG DCG DCG
LC 0.037 0.174%** -0.119**
(0.030) (0.052) (0.056)
size 0.234%** 0.200%** 0.142%**
(0.019) (0.033) (0.037)
lev 0.041 -0.116 0.208
(0.072) (0.143) (0.139)
roa -0.056 -0.646** -0.185
(0.146) (0.265) (0.284)
growth 0.015 0.070* 0.013
(0.021) (0.038) (0.035)
cashflow -0.008 0.181 -0.427*
(0.119) (0.205) (0.248)
board 0.126%* 0.306%** 0.329%**
(0.064) (0.093) (0.127)
topl -0.504*** -0.249 -0.145
(0.123) (0.181) (0.218)
firmage 0.064 0.286 -1.272%%*
(0.109) (0.188) (0.269)
Constant -4, 157*** -4.849%** 0.757
(0.502) (0.831) (1.001)
Individual fixed Yes Yes Yes
Time fixed Yes Yes Yes
Observations 15,886 3,882 2,835
R-squared 0.773 0.754 0.707

5.0 Conclusions and Implication
5.1 Summary and Academic Interpretation of Findings

This study employs a multi-period difference-in-differences design to identify
the causal effect of low-carbon city pilot policies on the digital transformation
of Chinese manufacturing enterprises. The results robustly support the central
hypothesis that policy-induced low-carbon transition serves as a significant
driver for enterprise digitalization. This primary finding contributes to the
ongoing debate on the Porter Hypothesis by presenting evidence that
environmental regulation can spur innovation beyond immediate, end-of-pipe
green technologies, extending to foundational digital capabilities that reshape
operational processes (He, 2016; Xu et al., 2023). The identified positive effect
aligns with the perspective that regulatory pressure can catalyze strategic
renewal and long-term competency building.

The mechanism analysis reveals that alleviating financing constraints and
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increasing R&D investment are two critical transmission channels. This insight
bridges macro-level policy and micro-firm behavior through the lens of
resource allocation. It suggests that the policy’s impact is not merely coercive
but also enabling, as it helps mitigate a key barrier (financing) and stimulates a
core activity (innovation) essential for digital adoption (Chernenko et al., 2022;
Yu et al., 2023). This finding refines our understanding of how environmental
governance instruments operate, highlighting their role in reshaping the
resource environment and incentive structures within firms.

Furthermore, the observed heterogeneity—stronger effects in state-owned
enterprises, less polluting industries, and the central region—underscores the
contingent nature of this relationship. It indicates that the policy’s efficacy in
promoting digitalization is moderated by firm-specific resources, historical
burdens, and regional institutional landscapes. This complexity echoes the
nuanced findings in the literature regarding differentiated corporate responses
to regulatory shocks (Wang & Li, 2023; Yang et al., 2023).

5.2 Theoretical and Practical Implications
5.2.1. Theoretical Implications

This study offers several theoretical contributions. First, it extends institutional
theory by empirically demonstrating how a specific coercive
isomorphism—Ilow-carbon city policy—drives the adoption of isomorphic
practices in the digital realm. Second, it enriches the resource-based view by
showing how external policy shocks can reconfigure internal resource
conditions (easing financial constraints, boosting R&D), thereby facilitating
strategic change towards digitalization. Third, it provides a nuanced test of the
Porter Hypothesis in a developing economy context, suggesting that the
“innovation offset” can manifest as digital transformation, which may
indirectly support environmental goals through efficiency gains.

5.2.2. Practical Implications

For policymakers, the results argue for an integrated approach to climate and
industrial policy. Designing low-carbon policies with explicit channels for
financial and innovation support can unlock their co-benefits for digital
advancement. For business managers, the findings highlight the strategic
imperative to leverage policy-driven opportunities, such as green financing, to
fund digital upgrades that enhance both sustainability and competitiveness.

5.3 Limitations and Avenues for Future Research

This study is subject to several limitations that offer directions for future
inquiry. First, while the text-based measure of digitalization is widely used, it
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captures strategic emphasis rather than the depth or effectiveness of
implementation. Future research could employ alternative metrics, such as
investment in digital assets or patents. Second, although the DID design
addresses many endogeneity concerns, the possibility of omitted time-varying
variables cannot be entirely ruled out. Third, the focus on listed manufacturing
firms limits the generalizability of findings to small and medium-sized
enterprises or the service sector. Future studies could explore these domains.
Fourth, the mechanisms tested, though significant, may not be exhaustive;
other channels, such as human capital adaptation or supply chain coercion,
warrant investigation. Finally, the long-term dynamics and performance
consequences of this policy-induced digital transition remain an open and vital
question for subsequent research.
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Abstract

The rising prevalence of sleep disorders in Malaysia creates a market
opportunity for innovative sleep technology. This study develops a business
strategy for UrsPillow Inc., a smart water pillow startup in Kuala Lumpur,
using PESTEL, Porter’s Five Forces, SWOT, and a survey (n=78). Key
findings: 70.5% experience insomnia, 75.6% have morning neck/back pain,
91.0% struggle waking up, 92.3% are willing to use a water pillow, and 79.5%
consider the pillow very important. Financial projections show first-year sales
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1.0 Introduction
1.1 Background and Motivation

Sleep disorders constitute a growing global public health concern, with
insomnia representing one of the most prevalent and debilitating conditions
affecting quality of life, workplace productivity, and long-term physical and
mental well-being (Morin & Benca, 2012; Riemann et al., 2017). In the
Malaysian context, Zailinawati, Mazza, and Teng (2012) documented a 33.8%
prevalence rate of insomnia among primary care patients, with chronic
insomnia—defined by the American Academy of Sleep Medicine (AASM,
2014) as persistent difficulty initiating or maintaining sleep occurring at least
three nights per week for at least three months—affecting approximately
12.2% of the general population. The economic and social burden associated
with these conditions, including impaired cognitive performance, increased
absenteeism, and elevated healthcare utilization, has stimulated demand for
technological solutions capable of addressing both the physiological and
environmental determinants of sleep quality.

Globally, the sleep technology market has experienced substantial growth,
driven by advances in the Internet of Things (IoT), miniaturized biometric
sensors, and mobile health applications. The digital economy already
contributed 18.3% of Malaysia's GDP in 2017, with projections of reaching
20% by 2020 (Malaysia Digital Economy Blueprint), underscoring the
country's readiness for loT-enabled consumer health products (Wok &
Mohamed, 2017). Within this broader context, smart bedding
products—including instrumented mattresses, sleep trackers, and intelligent
pillow systems—have emerged as a nascent product category attracting
considerable commercial and academic attention. Despite this global
momentum, the Malaysian bedding industry remains largely characterized by
conventional, undifferentiated products, with established players such as Getha
Corporation, Dreamland, and Sweet Dream offering limited integration of
digital health technology (Inn, 2017).

This market gap—the absence of a pillow product comprehensively addressing
insomnia, uncomfortable waking, and musculoskeletal discomfort—constitutes
the primary entrepreneurial opportunity motivating this study. Abrupt acoustic
alarms have been associated with elevated cardiovascular stress responses
upon waking (Kalb, 2013), suggesting that conventional alarm mechanisms
may compound, rather than ameliorate, sleep-related health burdens. An
integrated smart pillow combining temperature modulation with a progressive,
vibration-based waking system could address this unmet need while
simultaneously differentiating itself within the competitive landscape.
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1.2 Research Objectives

The objectives of this study are threefold:

(1)To analyze the external macro-environment, competitive landscape, and
internal capabilities relevant to the establishment of UrsPillow Inc. in the
Malaysian smart pillow market.

(2)To assess consumer needs, willingness-to-adopt, and preferences regarding
sleep quality, pillow products, and alarm functionality through primary market
research.

(3)To formulate a comprehensive, evidence-based marketing strategy,
encompassing target market identification, marketing mix, branding,
competitive positioning, and financial projections—for the market entry of
UrsPillow Inc.

1.3 Significance and Contribution

This study makes several contributions to the extant literature. First, it extends
the entrepreneurial strategy literature by providing an empirically grounded
case study of new venture strategy development in the emerging Malaysian
wellness technology sector. Second, it demonstrates the applicability of
classical strategic frameworks in the context of technology-embedded
consumer health products. Third, the primary consumer data provide novel
empirical insights into sleep disorder prevalence and smart product adoption
intentions among urban Malaysian consumers. Fourth, the inclusion of
financial viability projections bridges the gap between academic strategy
formulation and practical entrepreneurial decision-making.

2.0 Literature Review
2.1 Sleep Disorders and the Economics of Insomnia

Insomnia is operationally defined as persistent difficulty initiating or
maintaining sleep, or early morning awakening with inability to return to sleep,
accompanied by significant daytime impairment despite adequate sleep
opportunity (AASM, 2014; Morin & Benca, 2012). The condition is highly
prevalent globally, with epidemiological estimates ranging from 10% to 30%
of adult populations experiencing chronic insomnia symptoms (Riemann et al.,
2017). In Malaysia, Zailinawati et al. (2012) documented a 33.8% point
prevalence among primary care patients, with insomnia disproportionately
affecting urban, middle-aged, and female populations. The economic burden of
insomnia is substantial: beyond direct healthcare costs, indirect costs arising
from reduced workplace productivity, increased absenteeism, and elevated
accident risk impose significant societal costs (Daley et al., 2009). Research by
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Synovate further reveals that 55% of Malaysian young adults aged 2534 are
willing to pay a premium for high-quality goods and services, indicating strong
market receptiveness to a well-positioned sleep health product.

The rising prevalence of sleep disorders, combined with growing consumer
health literacy and the proliferation of wearable technology, has catalyzed
demand for non-pharmacological sleep improvement solutions. Smart bedding
products have achieved commercial traction in Western markets; however,
academic research on consumer adoption of such products in the Southeast
Asian context remains nascent.

2.2 The Malaysian Bedding Industry and Competitive Dynamics

The Malaysian bedding industry is characterized by moderate market
concentration, with several established domestic firms—most notably Getha
Corporation Sdn. Bhd., Dreamland, and Sweet Dream—competing on
dimensions of brand recognition, product quality, and distribution breadth (Inn,
2017). These incumbents have historically focused on conventional latex and
memory foam products, with limited integration of digital health technology.
The bedding segment operates within the broader home furnishing sector,
which has benefited from Malaysia's sustained economic growth and rising
middle-class expenditure on home improvement (Yusof, 2018).

Despite the strength of incumbent competitors, the absence of a commercially
available smart pillow product combining temperature regulation with
integrated alarm functionality represents a structural market gap—a 'blue
ocean' opportunity in Kim and Mauborgne's (2005) terminology. The
theoretical proposition underlying UrsPillow's strategy is that incumbents'
strategic focus on conventional product attributes creates a viable entry point
for a technology-differentiated challenger targeting underserved consumer
segments.

2.3 Strategic Frameworks for Technology-Based New Ventures

The strategic management literature provides a well-developed toolkit for new
venture strategy formulation. PESTEL analysis offers a structured approach to
macro-environmental scanning (Ferrell & Hartline, 2014). Porter's (1985) Five
Forces model provides a framework for assessing industry attractiveness and
competitive intensity. Internally, the SWOT matrix facilitates the alignment of
organizational strengths and weaknesses with external opportunities and
threats (Kotler & Keller, 2016). At the operational level, the marketing mix
(4Ps) framework—product, price, place, and promotion—remains a
foundational tool for market entry strategy formulation. The integration of
financial projections into the strategic planning framework further enables

63



Developing Business Strategy for A Smart Pillow Start-Up in the Malaysian Bedding Industry: A Case
Study of Urspillow Inc.

assessment of venture viability, a dimension often underrepresented in
academic business strategy studies.

2.4 Technology Adoption and Consumer Behavior in Malaysia

Consumer adoption of smart health products is theoretically grounded in the
Technology Acceptance Model (TAM), which posits that perceived usefulness
and perceived ease of use are the primary determinants of behavioral intention
to adopt a technology (Davis, 1989). In the Malaysian context, Wok and
Mohamed (2017) document internet penetration exceeding 85.7% as of 2018
and growing smartphone adoption, creating a conducive digital infrastructure
for IoT-enabled health products. The country's expanding middle
class—characterized by rising health consciousness and increasing disposable
income—is theorized to constitute a particularly receptive market for premium
wellness technology products (Yusof, 2018).

3.0 Methodology
3.1 Research Design

This study employs a mixed-methods sequential explanatory research design
(Creswell & Plano Clark, 2017), integrating secondary data analysis for
macro-environmental and competitive assessment with primary quantitative
data collection for consumer preference analysis. The secondary analysis drew
on peer-reviewed academic literature, official government and institutional
reports, and credible industry publications to evaluate the macro-environment,
competitive landscape, and technology adoption context.

3.2 Survey Instrument and Data Collection

A structured, self-administered questionnaire was designed comprising
closed-ended items organized into six thematic sections: (1) sociodemographic
and income characteristics; (2) sleep quality and insomnia prevalence; (3)
physical discomfort upon waking; (4) pillow usage, purchasing criteria, and
satisfaction; (5) alarm clock usage and associated challenges; and (6)
awareness of and willingness to adopt a smart water pillow. The complete
questionnaire instrument is provided in Appendix A.

The questionnaire was administered to a convenience sample of 78
respondents (from approximately 100 distributed) in the Kuala Lumpur
metropolitan area. Respondents were recruited at public locations and via
referral networks, targeting adult consumers aged 18 years and above.
Descriptive statistics (frequencies and percentages) were computed using IBM
SPSS Statistics Version 25 to summarize the findings.
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3.3 Analytical Framework

The strategic analysis integrated five complementary analytical tools: (1)
PESTEL analysis for macro-environmental scanning; (2) Porter's (1985) Five
Forces model for industry-level competitive analysis; (3) SWOT matrix for
internal-external strategic alignment; (4) the 4Ps marketing mix framework for
market entry strategy formulation; and (5) financial projection modeling for
viability assessment. The integration of these frameworks follows the
triangulation principle, whereby convergent findings across multiple analytical
lenses enhance the validity and robustness of strategic conclusions (Patton,
2002).

3.4 Limitations

Several limitations circumscribe the scope and generalizability of the findings.
First, the sample size (n = 78) obtained via non-probability convenience
sampling limits statistical power and representativeness. Second, the
cross-sectional design captures consumer preferences at a single point in time,
precluding assessment of preference dynamics over time. Third, the absence of
inferential statistical testing constrains the ability to identify statistically
significant relationships among variables. Fourth, financial projections are
based on assumptions that require empirical validation post-launch. Future
research  should address these limitations through longitudinal,
probability-based survey designs incorporating advanced quantitative methods.

4.0 Results and Analysis
4.1 External Environment: Pestel Analysis
4.1.1 Economic Environment

Malaysia's macroeconomic environment presents favorable conditions for new
consumer health product ventures. The unemployment rate stood at 3.3% as of
August 2019—near its structural minimum—while consumer price inflation
has remained at approximately 2% since April 2016, preserving household
purchasing power (World Bank, 2019). Despite the 2008-2009 global crisis,
Malaysian consumer expenditure has risen on an annual basis, and real GDP
growth has averaged approximately 5% per annum over the preceding decade.
The ongoing expansion of Malaysia's middle class—projected to represent
over 45% of households by 2020—has driven increasing consumer
expenditure on health, wellness, and home furnishing products (Yusof, 2018).
Notably, Synovate research indicates that 55% of Malaysian young adults aged
25-34 are willing to pay a premium for high-quality goods and services,
directly supporting the premium pricing rationale for the Water Pillow.
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4.1.2 Political and Regulatory Environment

Malaysia's political environment is characterized by institutional stability, and
the regulatory framework is broadly business-friendly (Xinhua, 2018). The
Index of Economic Freedom (2019) rates Malaysia favorably on dimensions of
business freedom, property rights, and regulatory efficiency. Notably, no
minimum capital requirement applies to company formation, minimum wage
regulations are flexible, and restrictions on working hours are accommodating,
collectively reducing barriers to entry for start-up ventures. Compliance with
the Consumer Protection Act 1999, the Sale of Goods Act 1957, and relevant
product safety standards administered by SIRIM QAS International constitutes
a necessary prerequisite for market entry.

4.1.3 Social and Demographic Environment

A structural shift toward health consciousness among urban Malaysian
consumers has increased demand for products that improve sleep quality,
manage stress, and enhance overall wellness. Urbanization rates exceeding
75% concentrate this health-conscious demographic in major metropolitan
areas, facilitating cost-effective retail and marketing strategies. The
multicultural composition of Malaysia's population—comprising diverse
communities with varying buying power and cultural
preferences—necessitates  culturally sensitive product packaging and
communication strategies. Growing online shopping adoption further supports
the dual-channel (physical retail and e-commerce) distribution strategy
proposed for UrsPillow.

4.1.4 Technological Environment

Malaysia's high internet penetration (85.7% as of 2018) and widespread
smartphone adoption provide a supportive digital infrastructure for
IoT-enabled health products and e-commerce distribution strategies (Wok &
Mohamed, 2017). The digital economy's contribution to Malaysia's
GDP—18.3% in 2017, projected to reach 20% by 2020—signals continued
government investment in digital infrastructure. The rising demand for
wearable health devices and smart home technology creates favorable
conditions for consumer-facing IoT products, including smart pillows
integrating mobile application connectivity. UrsPillow's existing presence on
Etsy—an international online marketplace for handmade and artisan
products—provides an early proof-of-concept for digital market reach.
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4.1.5 Environmental and Legal Environment

Growing environmental consciousness among Malaysian consumers has
increased demand for eco-friendly and sustainably produced goods, creating an
opportunity for UrsPillow to position water-based pillow technology as a
sustainable alternative to petroleum-derived synthetic foam. From a legal
perspective, compliance with Malaysia's Employment Act 1955, Occupational
Safety and Health Act 1994, and relevant consumer protection and product
liability legislation is requisite. The political issue of cotton sourcing from
India—where low prices for cotton coupled with high prices for chemicals
have created supplier instability (Gutierrez et al., 2015)—warrants proactive
supply chain diversification to mitigate raw material cost volatility.

4.2 Competitive Analysis: Porter’s Five Forces

Table 1 summarizes the competitive intensity assessment across Porte’s (1985)
Five Forces dimensions

Table 1: Porter’s Five Forces Analysis for the Malaysian Smart Pillow Market

Competitive Force | Intensity Rationale
Threat of New Moderate Low capital barriers for conventional
Entrants pillow entry; smart pillow technology

requires specialized IoT expertise and
R&D investment, raising effective barriers
for technologically differentiated entry.

Bargaining Power | Low—Moderate | Multiple suppliers available for raw

of Suppliers materials; Indian cotton supply chain
instability (Gutierrez et al., 2015) warrants
diversification. Electronic components
may face moderate supplier concentration.

Bargaining Power | Moderate Individual consumers have low individual
of Buyers bargaining power; however, availability of
conventional substitutes creates moderate
collective buyer power. Quality dominance
over price in purchasing criteria (53.8% vs
42.3%) moderates this force.

Threat of Moderate—High | Conventional pillows, sleep aid
Substitute medications, wearable sleep trackers, and
Products noise machines constitute substitutes.

Differentiation through integrated
multi-functional features reduces
substitutability.
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Rivalry Among Low (direct) No current competitor offers a combined
Existing High (indirect) | temperature-regulation and smart alarm
Competitors pillow; however, broader competition from

Getha, Dreamland, and Sweet Dream for
consumer wallet share is intense.

4.3 Primary Market Research Findings

The descriptive results of the questionnaire survey (n = 78) are
presented in Table 2. The survey findings reveal several strategically
significant patterns. First, the 70.5% insomnia prevalence rate
substantially exceeds the 33.8% rate documented in Zailinawati et al.'s
(2012) broader primary care sample, potentially reflecting the
heightened occupational stress characteristic of the urban,
middle-income demographic surveyed. Second, the near-universal
acknowledgement of pillow importance (79.5% rating it 'very important')
combined with widespread pillow-switching due to musculoskeletal
discomfort (75.6% citing migraine pain or shoulder stiffness)
underscores a pervasive gap between current product offerings and
consumer needs. Third, the dominance of quality (53.8%) over price
(42.3%) as the primary purchasing criterion validates the premium
pricing rationale. Fourth, the high willingness to adopt (92.3%)
juxtaposed with low prior water pillow experience (33.3%) indicates a
large addressable market of consumers receptive to innovation but
requiring product education. Finally, the near-total dissatisfaction with
acoustic alarm clocks (93.6% reporting some form of discomfort)
directly validates the vibration-based alarm value proposition.

4.4 SWOT Analysis

The SWOT analysis (Table 3) reveals that UrsPillow’s primary strategic
asset is its first-mover position in a product category simultaneously
addressing multiple prevalent consumer pain points. The alignment of
the company's technological differentiation with macro-level
opportunities — particularly the high insomnia prevalence, expanding
wellness technology market, and Malaysia's favorable digital
infrastructure — creates a structurally favorable competitive position.
The central strategic imperatives are: (1) to build brand awareness and
consumer trust rapidly, before technologically capable incumbents can
replicate the core innovation; (2) to overcome consumer apprehension
through evidence-based communication and accessible trial mechanisms;
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and (3) to diversify the supply chain to mitigate raw material cost
volatility.

Table 2: Comprehensive Summary of Primary Survey Findings (n = 78)

Variable / Indicator Frequency (n) | Percentage (%)
A. Monthly Household Income (MYR)

RM2,000-RM2,999 5 6.4
RM3,000-RM3,999 13 16.7
RM4,000-RM4,999 (largest group) 53 67.9
Above RMS5,000 7 9.0
B. Sleep Quality, Insomnia, and Physical Discomfort

Experience insomnia (Yes) 55 70.5
Experience neck/back pain upon waking (Yes) | 59 75.6
C. Pillow Importance, Preferences, and Prior Experience

Right pillow is 'very important' to sleep 62 79.5
routine

Primary purchasing criterion: Quality 42 53.8
Primary purchasing criterion: Price 33 42.3
Primary purchasing criterion: Availability 3 3.8
Previously tried non-traditional pillow: 38 48.7
Memory foam (most common)

Reason for pillow switch: Migraine pain / 59 75.6
shoulder stiffness

Reason for pillow switch: Pillow too high / 10 12.8
too low

Reason for pillow switch: Head sinking too 9 11.5
deep

Pillow quality 'very important' (standalone 50 64.1
rating)

D. Smart Water Pillow Adoption Intentions

Prior experience with water pillow (Yes) 26 333
Believe correct pillow resolves sleep problems | 72 923
(Yes)

Willing to adopt a water pillow (Yes) 72 92.3
E. Alarm Clock Usage and Waking Behavior

Difficulty waking up (Yes) 71 91.0
Use alarm clock daily (Yes) 75 96.2
Primary alarm challenge: Jolting noise 39 50.0
Primary alarm challenge: Partner's alarm 20 25.6
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Primary alarm challenge: Loud noise dislike

14 17.9

Satisfied with alarm clock

5 6.4

Table 3: SWOT Matrix for UrsPillow Inc.

STRENGTHS

WEAKNESSES

* First-mover advantage: no direct
competitor offering integrated temperature
regulation + smart alarm pillow

* Product addresses multiple concurrent
unmet needs simultaneously (insomnia,
musculoskeletal discomfort, waking
difficulties)

* Proprietary temperature regulation and
vibration-based alarm technology

* High customization capability: material,
size, firmness, fragrance, app or remote
control

* Quality-focused consumer base (53.8%
prioritize quality) supports premium
positioning

* Established Etsy online presence
provides early proof-of-concept for digital
sales

* No brand recognition or consumer
awareness as a new entrant

* Limited financial resources (RM 400,000
startup capital) relative to established
competitors

* Higher unit production costs (RM
150-200) than conventional pillow
manufacturers

* Immature supply chain; components
sourced at consumer-level costs

» Competing for market share against
well-established firms (Getha, Dreamland,
Sweet Dream)

OPPORTUNITIES

THREATS

* High and growing insomnia prevalence
(33.8%-70.5%) in urban Malaysian
population

» Expanding wellness technology and
wearable device market

* Rising middle-class health consciousness
and disposable income; 55% of young
adults willing to pay premium

* Government MyDIGITAL initiatives
enhancing [oT infrastructure

* Mid Valley Megamall: ~30 million
annual visitors provides captive retail
audience

* No clear market leader addressing both
insomnia and alarm-related challenges

* Potential technology imitation by
resource-rich incumbent brands

* Consumer technology apprehension and
unfamiliarity with water pillows (only
33.3% prior experience)

* Indian cotton supply chain instability
may increase raw material costs (Gutierrez
etal., 2015)

* Entry of international smart sleep
technology brands into Malaysian market
* Macroeconomic volatility affecting
discretionary consumer spending

* Consumer fear of health risks associated
with technology-embedded health products

70




International Journal of Sustainable Business and Social Science, Vol.1, No.2 (2024)

4.5 Internal Environment and Financial Viability

UrsPillow employs a flat organizational structure comprising a general
manager, financial manager, operations manager, and sales and marketing
director. This decentralized structure facilitates rapid decision-making and
direct customer engagement—critical capabilities during the market entry
phase. The general manager oversees strategic planning; the sales and
marketing director monitors market trends; the operations manager manages
daily production processes; and the financial manager handles accounts,
revenue, budgeting, and human resources.

The company has established four core operational objectives: (1) to achieve
ISO-standard product quality and maintain consistent quality control across all
production batches; (2) to build brand awareness and public image recognition;
(3) to implement rigorous quality control mechanisms that generate satisfied
customers and positive word-of-mouth referrals; and (4) to cultivate robust,
long-term relationships with both customers and suppliers.

Financial projections, derived from cost-plus pricing analysis and market
sizing estimates, indicate strong commercial viability. Total startup capital of
MYR 400,000 (contributed equally by shareholders at MYR 100,000 each)
will fund retail store establishment, manufacturing facility setup, and
equipment procurement. First-year projected sales revenue of approximately
MYR 1,854,720 with a net profit of MYR 356,873 implies a payback period of
approximately 1.06 years—a highly favorable return profile for a consumer
health technology start-up. Second-year projections of MYR 2,040,430 in sales
and MYR 542,177 in net profit reflect anticipated brand equity accumulation
and operational efficiency gains. These projections are summarized in Table 4.

Table 4: Financial Projections for UrsPillow Inc. (Years 1-2)

Financial Metric Year 1 Year 2

Total Startup Capital MYR 400,000 —

Projected Sales Revenue | MYR 1,854,720 MYR 2,040,430
Projected Net Profit MYR 356,873 MYR 542,177
Payback Period ~ 1.06 years —

Unit Manufacturing Cost | MYR 150-200 MYR 150-200
Retail Price per Unit MYR 300 MYR 300

5.0 PROPOSED MARKETING STRATEGY
5.1 Strategic Goals

Building on the situational analysis, four strategic goals are advanced for
UrsPillow's market entry phase: (1) Brand Recognition and
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Awareness—establishing visibility and positive brand associations among the
target consumer segment through leveraging the novelty of the Water Pillow
concept; (2) Preferred Provider Status—developing customer loyalty and
preference through demonstrated product superiority and responsive customer
service; (3) Trial Stimulation—overcoming the adoption barrier represented by
consumers' unfamiliarity with water pillow technology through strategically
designed trial and sampling programs; and (4) Trust Building—establishing
consumer confidence through medical expert endorsements, transparent
product disclosure, and consistent quality delivery.

5.2 Target Market Segmentation

Based on the survey findings and environmental analysis, two primary target
segments are identified:

Primary Segment: Middle-income urban earners (MYR 4,000—4,999/month)
experiencing one or more sleep-related problems (insomnia, neck/back pain
upon waking, or waking difficulty). This segment represents the largest
demographic group in the survey sample (67.9%) and exhibits the convergence
of health awareness, sufficient disposable income for premium pillow products,
and documented unmet need. Malaysia's steadily expanding middle class
provides a growing addressable population within this segment (Yusof, 2018).

Secondary Segment: Adults with clinically diagnosed insomnia or other sleep
disorders, representing the highest-need sub-population with the greatest
potential to perceive and value the specific health benefits of the Water Pillow.
The AASM (2014) estimates that one in five Kuala Lumpur residents
experiences clinically significant sleep problems, with prevalence rates of
30-50% in the broader population. Engagement with this segment through
healthcare provider channels and sleep clinic partnerships could generate
high-credibility endorsements while serving a medically underserved need.

5.3 Marketing Mix Strategy
5.3.1 Product Strategy

The Water Pillow is designed as a multi-functional health product addressing
three primary consumer pain points: sleep initiation difficulty, uncomfortable
waking, and musculoskeletal discomfort. The product's physical architecture
comprises a thick, quilted memory foam pad positioned beneath a water-based
support layer. The pad contains tubes filled with water, connected via a thin
cord to a small bedside tank. This water-heat system performs temperature
regulation functions, controlled via a companion mobile application or a
wireless remote control—providing dual-control flexibility for varying
consumer preferences.
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Core product features include: (a) a water-based support system with
user-adjustable firmness via a fill-valve mechanism; (b) an integrated
thermoelectric temperature regulation system that actively cools the pillow
surface to promote sleep onset and progressively warms it to facilitate natural
waking; (c) a smartphone-connected vibration-based alarm system—described
as 'vibrating pants' that gently rouse the individual through haptic stimulation
without acoustic disturbance to bed partners; and (d) extensive customization
options encompassing material composition, dimensions, firmness gradient,
design, and optional aromatherapy integration. A comprehensive user guide is
included as an augmented product element, addressing potential concerns
about operational complexity.

5.3.2 Pricing Strategy

A value-based pricing strategy—anchored by cost-plus calculation—is
recommended, with a retail price of MYR 300 per standard unit against a
manufacturing cost of MYR 150-200 (depending on size and customization
specifications). This pricing reflects the product's premium positioning while
remaining accessible to the target middle-income demographic. The implied
gross margin of approximately 33-50% supports the marketing investment
required for brand building and market education. Introductory promotional
pricing—offering bundle deals, special discounts during the launch period, and
sales promotion during mega sales periods—is recommended to stimulate trial
during the critical brand-building phase.

5.3.3 Place (Distribution) Strategy

A dual-channel distribution strategy is proposed. The flagship retail store at
Mid Valley Megamall, Kuala Lumpur—attracting approximately 30 million
visitors annually (Inn, 2017)—provides high-visibility brand exposure and
serves as an experiential brand touchpoint where consumers can trial the
product's temperature and vibration features. The complementary e-commerce
platform (including the existing Etsy presence) enables national and
international market reach. For customized products, a made-to-order
production and fulfillment model—with a delivery commitment of 3-4
business days via contracted third-party logistics providers—balances
production efficiency with customer service expectations. As market traction
develops, selective expansion into hospital gift shops, wellness centers, and
specialty health retailers is recommended to access the secondary (clinically
diagnosed) target segment.

5.3.4 Promotion and Communication Strategy

An integrated marketing communications strategy combines digital and
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traditional channels. Digital channels include: a content-rich company website
(incorporating e-commerce, sleep health resources, and a product configurator);
professionally managed social media profiles across multiple platforms with a
dedicated social media engagement expert; influencer partnerships with health
and lifestyle content creators; blog outreach with review units sent to targeted
sleep and wellness bloggers; and targeted search and display advertising.
Traditional channels include: participation in the Malaysian Furniture Fair and
Malaysian Furniture and Furnishing Fair; radio and television advertising;
out-of-home advertising (including bus-side advertisements) in proximity to
target retail locations; and promotional gifts (free pillow distribution during
launch periods). The communications strategy prioritizes educational content
addressing consumer unfamiliarity with water pillow technology and
evidence-based sleep health messaging supported by medical expert
endorsements.

5.4 Branding and Competitive Positioning

UrsPillow is positioned in the high-uniqueness, high-customization
quadrant of the competitive positioning landscape, differentiating itself
from established competitors that offer conventionally designed
products with broader distribution but limited technology differentiation.
The brand identity is anchored in the 'preciousness of life' conceptual
platform—health is precious, hence there is a need to protect
it—symbolized by the company logo (Figure 1) depicting a pillow
cradled by two hands, rendered in navy blue to convey trust, serenity,
and sophistication. The logo will be consistently deployed across all
products, packaging, store environments, business cards, and
promotional materials to build unified brand recognition.

Figure 1. UrsPillow Inc. Company Logo and Brand Concept Map
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This positioning strategy operationalizes Kim and Mauborgne’s (2005) 'blue
ocean' strategic logic by creating an uncontested market space—the smart
wellness pillow category—rather than competing directly with incumbents on
price or distribution scale. The risk inherent in this strategy—that incumbents
may enter the smart pillow segment upon observing UrsPillow's market
success—necessitates continuous investment in technological innovation and
brand equity to establish durable competitive differentiation.

6.0 Implementation Plan

The marketing implementation follows a phased, twelve-month launch
timeline designed to build brand awareness progressively while

managing

initial resource constraints. Table 5 summarizes the
implementation schedule.

Table 5: Phased Implementation Timeline and Responsibilities

Phase

Timeline

Key Activities and Responsibilities

Feb (Month 1)

Appoint implementation monitoring team under general
manager. Assign KPIs to each functional manager.
Finalize organizational structure and supplier
agreements.

Mar (Month 2)

Launch corporate website with e-commerce pre-order
functionality (financial manager responsibility).
Consolidate brand identity (logo, color palette,
messaging). Prepare retail store setup.

Apr (Month 3)

Activate social media profiles across multiple platforms.
Onboard social media engagement expert. Commence
paid digital and traditional advertising. Open flagship
retail store at Mid Valley Megamall.

Jun (Month 5)

Set aside production samples for additional quality
testing (R&D team responsibility). Distribute review
units to targeted sleep and wellness blogs. Collect and
analyze initial consumer feedback.

Oct (Month 9)

Engage sleep medicine specialists to validate and
enhance product's sleep analytics capabilities. Integrate
expert endorsements into marketing collateral. Explore
hospital and wellness center distribution partnerships.

Dec (Month 12)

Comprehensive Year 1 performance evaluation (sales
and marketing director): pre-order volume, referral rates,
social media reach, website traffic, customer satisfaction
scores, net profit vs. projection. Strategic review and
Year 2 planning.
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The total estimated budget for first-year marketing implementation is
approximately MYR 50,000, representing 12.5% of startup capital. Budget
allocation: website development and hosting (20%), product quality testing
(20%), consumer trial program (10%), medical expert consultancy (10%),
customer satisfaction research (10%), and digital and traditional advertising
(30%). This 70% concentration on core marketing activities reflects the critical
importance of brand awareness investment during the launch phase.

7.0 Evaluation and Control
7.1 Performance Measurement Framework

Strategy effectiveness will be evaluated through a balanced scorecard
incorporating four performance dimensions: (1) Financial performance—ROI,
gross margin, and revenue against quarterly targets; (2) Customer
performance—customer acquisition rate, net promoter score (NPS), repeat
purchase rate, and online review sentiment; (3) Market performance—brand
awareness recall, social media reach and engagement, and referral rates; and (4)
Operational performance—on-time delivery rate, product defect rate, and
customer service response times. Monthly performance reporting against
established KPI targets will enable agile identification of underperforming
channels or activities.

7.2 Financial and Operational Controls

The financial control framework designates 70% of the annual marketing
budget to direct marketing activities, broken down as: website creation and
hosting (20%), further product testing (20%), customer trials (10%), medical
expert consultancy (10%), and customer satisfaction analysis (10%). The
remaining 30% covers advertising across digital and traditional channels. The
sales and marketing director provides weekly expenditure reports to the
general manager, ensuring budget observance. Product profitability reviews
conducted quarterly will assess whether pricing, cost management, and sales
volume are collectively generating the targeted gross margin. Contingency
provisions of 10% of total budget are recommended to address unforeseen
expenditures during the launch phase.

8.0 Discussion

The integrated analysis presented in this study affirms the strategic viability of
UrsPillow Inc.'s market entry proposition while simultaneously identifying the
critical strategic challenges that will determine venture success. The
confluence of high and growing insomnia prevalence, widespread
dissatisfaction with conventional waking mechanisms, near-universal
consumer receptiveness to innovative health products (92.3% willingness to
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adopt), and the absence of a direct technological competitor in the Malaysian
market collectively constitute a compelling entrepreneurial opportunity. The
financial projections—demonstrating a payback period of approximately 1.06
years on a MYR 400,000 startup investment—further support the commercial
viability of the venture.

The most significant strategic risk facing UrsPillow is the potential for
technology imitation by resource-rich incumbents. Getha Corporation and
Dreamland, with their established manufacturing capabilities and distribution
networks, could potentially develop competing smart pillow products if market
demand signals prove sufficiently strong. This threat underscores the
importance of rapid market penetration and brand establishment as durable
competitive barriers. Kim and Mauborgne (2005) note that blue ocean
strategies are temporally bounded; their advantage accrues disproportionately
to early movers who build switching costs and brand loyalty before
competitors converge.

A secondary strategic risk relates to the consumer education requirement
inherent in a product category with only 33.3% prior awareness. The adoption
S-curve for novel health technologies in emerging markets typically exhibits a
protracted diffusion lag before reaching the early majority (Rogers, 2003).
UrsPillow's marketing investment must accordingly be heavily weighted
toward consumer education—explaining both the problem (the health
consequences of abrupt acoustic waking and suboptimal sleep temperature)
and the solution—rather than assuming that product superiority will be
self-evident to uninformed consumers.

The quality-dominant purchasing criterion (53.8% vs. 42.3% for price) and the
Synovate finding that 55% of Malaysian young adults willingly pay a premium
for quality goods collectively validate the premium pricing rationale. However,
this finding should be interpreted cautiously given the potential for stated
preference-revealed preference gaps, particularly for novel product categories
where consumers lack direct experience to anchor their quality evaluations.
From a theoretical perspective, this study illustrates the utility of integrating
TAM-derived insights into new venture strategy formulation: Davis's (1989)
emphasis on perceived usefulness as the primary adoption driver suggests that
UrsPillow's marketing communication should foreground specific, tangible
health outcomes—improved sleep onset latency, reduced musculoskeletal
discomfort, and more natural waking experiences—rather than focusing
primarily on technological features.

The supply chain dimension also warrants strategic attention. As a start-up
with an immature supply chain sourcing components at consumer-level costs,
UrsPillow faces higher unit production costs than established competitors.
Proactive development of supplier relationships, bulk purchasing agreements,
and potential vertical integration as volume grows will be essential to
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improving unit economics over time. The identified political risk of Indian
cotton supply instability (Gutierrez et al., 2015) further reinforces the need for
supply chain diversification strategies from the outset.

9.0 Conclusion

This study has developed a comprehensive, empirically grounded business
strategy for UrsPillow Inc., a technology-embedded new venture entering the
Malaysian smart pillow market. Through systematic macro-environmental
analysis, competitive assessment, primary market research, financial projection
modeling, and strategic framework integration, the study confirms the
existence of a substantial, underserved market opportunity for an innovative
pillow product combining temperature regulation, vibration-based alarm
functionality, and extensive customization.

The primary empirical contributions include: documentation of widespread
unmet consumer needs (70.5% insomnia prevalence, 75.6% musculoskeletal
discomfort, 91.0% waking difficulty) alongside remarkably high adoption
willingness (92.3%); demonstration that quality dominates price as the primary
purchasing criterion; confirmation that the vast majority of alarm clock users
(93.6%) experience dissatisfaction with acoustic waking; and financial
projections indicating a viable 1.06-year payback period on startup investment.

Key strategic recommendations include: (1) prioritizing rapid brand awareness
investment through integrated digital and traditional media channels targeting
the identified middle-income demographic; (2) leveraging sleep medicine
expert endorsements to build trust and overcome technology adoption barriers;
(3) implementing a phased market entry strategy anchored by a flagship retail
location and e-commerce platform; (4) diversifying the supply chain to
mitigate raw material cost volatility; (5) continuously monitoring competitive
developments, particularly potential technology imitation by incumbent brands;
and (6) investing systematically in research and development to sustain
technological differentiation across the product lifecycle.

Future research should employ larger, probability-based samples and
longitudinal designs to validate consumer preference patterns and track
post-launch market dynamics. Conjoint analysis or discrete choice experiments
would provide more granular insights for product development prioritization.
Cross-cultural comparative research examining smart pillow adoption
dynamics across Southeast Asian markets would further contextualize the
Malaysian findings within the regional wellness technology landscape.
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Abstract

This study examined factors influencing subjective well-being among 306 art
and design students from three higher vocational colleges in Quanzhou, China,
using hierarchical regression analysis. Results indicated that social support and
psychological resilience were the strongest positive predictors, jointly
explaining 46% of the variance in well-being. In contrast, academic stress
showed a significant negative effect, with over 60% of students reporting
moderate to high stress related to creative workload and career uncertainty.
Professional satisfaction displayed a differentiated pattern: although students
reported relatively high satisfaction with social recognition of their majors,
lower self-assessed competency weakened career identity and indirectly
reduced well-being. Guided by Self-Determination Theory, this study
conceptualizes how autonomy, competence, and relatedness needs are
differentially satisfied or frustrated through social support, resilience, stress,
and professional satisfaction, thereby shaping subjective well-being. Findings
underscore the importance of creative interpersonal networks, particularly
faculty mentorship and peer collaboration, in art education. The study further
highlights the negative impact of mismatches between initial major selection
motivations and subsequent career identity development, suggesting the need
for targeted career counseling, resilience training, and practice-oriented
transition programs.
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1.0 Introduction

Happiness, transcending temporal boundaries and cultural differences, has
emerged as a globally prominent concern. Within psychology, happiness is
defined as subjective well-being an individual’s subjective evaluation of their
life circumstances based on personal standards, acting as the ultimate arbiter of
their own existence (Diener, 1984). This concept underscores the profoundly
personal nature of happiness.

As academic research on happiness deepens, early studies primarily focused on
the impact of external factors such as age, gender, income level, and residential
density on happiness. However, given that happiness is fundamentally an
individual’s subjective experience of life, these sociodemographic variables
prove insufficient for comprehensively explaining personal well-being.
Consequently, research on the internal psychological factors influencing
happiness has gained increasing prominence in recent years, becoming a major
research focus (Yang & Yu, 2024). Moreover, happiness does not exist in
isolation but is closely intertwined with major life events experienced during
different developmental stages. Consequently, examining the events
encountered by individuals at various life phases holds particular significance
(Lucas, 2007). College students, navigating the transitional phase from
adolescence to adulthood, face numerous adaptation challenges (Wu & Kong,
2024).

1.1 Theoretical Framework

This study is theoretically grounded in Self-Determination Theory (SDT),
which posits that human well-being and optimal functioning depend on the
satisfaction of three basic psychological needs: autonomy, competence, and
relatedness (Tang et al., 2020). According to SDT, environments that support
these needs enhance intrinsic motivation and well-being, whereas
environments that frustrate these needs increase stress and maladjustment.

Within the context of art and design education, social support reflects the
fulfillment of relatedness needs through faculty mentorship, peer collaboration,
and professional networks; psychological resilience reflects competence by
enabling students to cope with creative challenges and evaluative pressures;
and professional satisfaction particularly alignment between personal interest
and field of study reflects autonomy. Conversely, excessive academic stress
and career uncertainty may frustrate these needs, thereby undermining
subjective well-being.

Based on SDT, this study proposes an integrated conceptual framework in
which social support, psychological resilience, academic stress, and
professional satisfaction jointly influence subjective well-being through the
satisfaction or frustration of autonomy, competence, and relatedness needs.
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This framework This study aims to fill these gaps by investigating the causal
effect of low-carbon moves beyond descriptive associations and provides an
analytical structure for interpreting well-being mechanisms among art and
design students.

Art and design students often select their majors under the combined influence
of employment prospects, social reputation of the discipline, parental
expectations, and institutional guidance, rather than purely intrinsic interest
(Sudhana et al., 2020). During their academic training, these students face
intensive creative workloads, portfolio evaluations, exhibition requirements,
and internships, alongside pressure related to subjective assessment standards
and uncertain career trajectories (Li et al., 2024). These stressors may reduce
professional satisfaction and negatively affect subjective well-being,
potentially impairing long-term social adaptation and professional identity
development (Toubassi et al., 2023).

If stress is viewed as an internal factor negatively impacting the subjective
well-being of art and design students, then social support can be regarded as an
external positive resource that promotes well-being. Furthermore, individuals’
ability to recognize their strengths and fully realize their potential in daily life
also contributes to positive experiences of well-being (Carruthers & Hood,
2004). A key psychological trait closely related to this potential is
psychological resilience. Psychological resilience refers to an individual’s
capacity to actively cope with adversity, overcome challenges, and achieve
effective adaptation through self-regulation and cognitive restructuring in
high-pressure environments or situations with significant change (Mumtazah,
2024).

Although prior studies have examined college students’ well-being in relation
to stress, personality traits, self-esteem, interpersonal relationships, and
academic satisfaction (Song et al., 2021; Wilcox & Nordstokke, 2019; Cui et
al., 2024), research focusing specifically on art and design students remains
limited, despite the distinctive creative, evaluative, and emotional
characteristics of this population (Spendlove, 2007).

1.2 Research Gap and Uniqueness of Art and Design Students

Art and design students represent a unique and distinct subgroup within higher
education, characterized by the inherently creative, subjective, and evaluative
nature of their academic training. Unlike students in more standardized
disciplines, they are required to continuously express personal creativity while
simultaneously meeting rigorous academic, aesthetic, and industry-based
standards. This dual demand often results in heightened performance anxiety,
identity tension, and emotional labor, as they navigate the pressures of
originality and excellence (Sawyer, 2018).
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The creative process itself functions as a double-edged sword for these
students. On one hand, it fosters self-expression, emotional fulfilment, and a
sense of accomplishment; on the other, it intensifies self-doubt, peer
comparison, and stress related to subjective evaluation. The transition from
student ti professional designer further complicates this landscape, as it
demands early career identity formation and practical competency
demonstration. Consequently, professional satisfaction and perceived
competence emerge as particularly salient factors influencing their well-being.

Given these discipline-specific stressors and well-being mechanisms, treating
art and design students as a homogeneous subset of general university students
risks overlooking critical nuances. Their unique academic environment marked
by subjective evaluation, creative blocks, and career uncertainty necessitates a
dedicated theoretical and empirical framework for investigating subjective
well-being.

Based on these objectives, the specific aims are as follows:

1. To understand the levels of social support, psychological resilience, stress,
professional satisfaction, and subjective well-being among art and design
majors.

2. To examine how general characteristics of art and design majors contribute
to variations in their subjective well-being.

3. To examine the relationships among social support, psychological resilience,
stress, professional satisfaction, and subjective well-being among art and
design majors.

4. To examine the influence of social support, psychological resilience, stress,
professional satisfaction, and subjective well-being on family subjective
well-being among art and design majors.

By adopting this approach, the study provides context-sensitive empirical
evidence and theoretical insights into the well-being of art and design students.
It underscores the importance of targeted interventions, such as faculty-student
mentoring, resilience training for creative blocks, and career alignment
counseling, to address their unique challenges. Ultimately, this research
advocates for a discipline-specific understanding of well-being to foster
healthier, more fulfilled creative professionals.

2.0 Research Methods
2.1 Research Participants

This study employed a descriptive research design. Participants comprised 306
art and design students from three higher vocational colleges in Quanzhou City,
Fujian Province, China, all of whom had completed at least one internship and
voluntarily participated in the study. Participants were drawn from four major
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fields within art and design programs (e.g., visual communication design,
environmental design, digital media design, and product design), reflecting the
typical disciplinary structure of vocational art education in China. The
inclusion criteria were: (1) enrollment in an art or design major, (2) completion
of at least one internship, and (3) voluntary consent to participate. Students
without internship experience or with incomplete questionnaire responses were
excluded.

Ethical considerations were strictly observed. Participants were informed of
the study’s purpose, procedures, confidentiality assurances, and their right to
withdraw at any time without penalty. Written informed consent was obtained
from all participants, and no personally identifiable information was collected.
The study adhered to established ethical standards for social science research.

2.2 Research Tools
2.2.1 General Characteristics

General characteristics were measured using a self-administered questionnaire
consisting of seven items, including five demographic variables (gender, grade,
interpersonal relationship quality, perceived health status, and academic
achievement level) and two major-related variables (motivation for choosing
the major and internship experience). These variables were included as control
factors based on prior well-being research among university students.

2.2.2 Social Support

The social support measurement tool used in this study was developed by
Zimet et al. (1988) to assess social support among university students. This
tool comprises 12 items: 4 items on family support, 4 items on friend support,
and 4 items on support from significant others or meaningful people. Each
item uses a 7-point Likert scale ranging from 1 (Strongly Disagree) to 7
(Strongly Agree), with higher scores indicating greater perceived social
support. The MSPSS has been widely validated across cultural contexts,
supporting its suitability for assessing social support among Chinese college
students. In this study, Cronbach's a was .92.

2.2.3 Psychological Resilience

The psychological resilience measurement tool used in this study is a modified
and refined version of the Resilience Scale developed by Oshio et al. (2002)
for university students. This tool comprises 16 items: 5 items assessing
positive future orientation, 6 items for emotional regulation, and 5 items for
interest and interest diversity. Negative items are reverse-scored. Each item
uses a 5-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly
Agree), with higher scores indicating greater psychological resilience. This
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scale captures both emotional and cognitive-adaptive aspects of resilience,
aligning with the competence dimension of Self-Determination Theory.
Cronbach's a in this study was .80.

2.2.4 Stress

Academic stress was measured using the Chinese Perceived Stress Scale
(CPSS) developed by Yang et al. (2003). The CPSS consists of 14 items rated
on a 5-point Likert scale, with higher scores indicating higher perceived stress
levels. This instrument has been widely applied in stress research among
Chinese university populations and demonstrates stable psychometric
properties. In the present study, Cronbach’s o was .89.

2.2.5 Professional Satisfaction

Professional satisfaction was measured using the scale developed by Kim
(2000), consisting of 13 items divided into two dimensions: personal-level
satisfaction (6 items) and social-level satisfaction (7 items). Responses were
rated on a 5-point Likert scale ranging from 1 (very dissatisfied) to 5 (very
satisfied), with higher scores indicating higher levels of satisfaction. In this
study, Cronbach's o was .89.

2.2.6 Subjective Well-Being

The subjective well-being measurement tool employed in this study utilizes the
Subjective Well-Being Scale developed by Suh et al. (2011). This instrument
comprises 9 items: 3 items assessing life satisfaction, 3 items measuring
positive emotions, and 3 items evaluating negative emotions. Scores are
calculated by reverse-scoring negative statements. Each item uses a 7-point
Likert scale ranging from 1 (very low) to 7 (very high), with higher scores
indicating greater subjective well-being. This multidimensional structure
allows for a comprehensive assessment of both cognitive and affective
components of well-being. Cronbach's a for this study was .82.

2.3 Data Collection and Procedures

To ensure methodological rigor and ethical compliance, data collection
followed standardized procedures. Prior to survey administration, the research
plan was reported to and approved by the relevant administrative departments
of the participating institutions. Participants were informed of the study
objectives, data usage, confidentiality measures, and voluntary nature of
participation.

Data were collected from December 5 to December 12, 2025, targeting third-
and fourth-year art and design majors from the three selected vocational
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colleges. A total of 329 questionnaires were distributed during scheduled
after-class sessions using structured classroom administration. To protect
participant privacy and minimize response bias, completed questionnaires were
immediately sealed in individual envelopes upon submission. All participants
received small tokens of appreciation as compensation for their time.

After excluding 23 incomplete or invalid questionnaires, 306 valid responses
were retained for final analysis, yielding an effective response rate of 92.7%.

2.4 Data Analysis

Data were analyzed using SPSS version 18.0. First, descriptive statistical
analyses were conducted to summarize participants’ general characteristics and
the levels of social support, psychological resilience, academic stress,
professional satisfaction, and subjective well-being. Means and standard
deviations were calculated to examine overall distribution patterns.

Second, independent samples t-tests and one-way ANOVA were performed to
identify differences in subjective well-being across demographic and academic
characteristics. Pearson correlation analysis was then used to examine
relationships among the main study variables.

Finally, hierarchical multiple regression analysis was conducted to identify key
predictors of subjective well-being among art and design students. Control
variables were entered in the first step, followed sequentially by stress,
professional satisfaction, social support, and psychological resilience,
consistent with the proposed theoretical framework.

3.0 Research Findings
3.1 Differences in Subjective Well-Being Levels Based on General
Characteristics

The sample consisted of 306 art and design students, including 185 third-year
students (60.5%) and 121 fourth-year students (39.5%). Among the
participants, 187 students (61.1%) reported good interpersonal relationships,
while 119 students (38.9%) reported fair or poor interpersonal relationships.
Regarding perceived health status, 212 students (69.3%) reported good health,
and 94 students (30.7%) reported average health.

Motivations for choosing an art and design major were categorized as follows:
personal interest (107 students, 35.0%), job opportunities (102 students,
33.3%), parental advice (60 students, 19.6%), and college entrance
examination scores (37 students, 12.1%). Academic achievement levels were
distributed as excellent (67 students, 21.9%), moderate (190 students, 62.1%),
and low (49 students, 16.0%).

Statistical analyses revealed significant differences in subjective well-being
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across several general characteristics, including interpersonal relationships,
perceived health status, and major selection motivation. Specifically, students
reporting good interpersonal relationships demonstrated significantly higher
subjective well-being scores than those reporting fair or poor relationships
(t=6.10, p<.001). Similarly, students with good perceived health reported
higher well-being than those with average health (t=2.75, p=.007).

Regarding motivation for major selection, a significant difference was
observed among groups (F=2.90, p=.024). Students who chose their major
based on personal interest exhibited higher subjective well-being than those
influenced primarily by external factors such as employment prospects or
parental advice. No statistically significant differences were found with respect
to gender, grade level, or academic achievement.

These findings suggest that interpersonal relationships and intrinsic motivation

for major choice play a critical role in shaping subjective well-being among art
and design students. Detailed analysis of these relationships is presented in
Table 1.

Table 1: Analysis of Subjective Well-Being by General Characteristics

Category n (%) M=+£SD torF p
Gender Male 19 (6.2%) 46.0£10.0 .36 72
Female 287 (93.8%) | 44.0£7.0
Grade Grade 3 185 (60.5%) | 44.2+7.1 -1.99 0.055
Grade 4 121 (39.5%) | 45.4+6.9
Interpersonal | Good 187 (61.1%) | 46.5+6.1 6.1 <.001
Relationships = 2 vor 119 (38.9%) | 41.7+7.0
Health Status | Good 212 (69.3%) | 45.8+£7.1 2.75 .007
Average 94 (30.7%) 42.4+6.6
Motivations Interest 107 (35.0%) | 46.0+£6.5 2.9 .024
tfgrsffc;’y"i?tg College Entrance | 37 (12.1%) | 45.746.1
and Design l;:ggmatlon
Job 102 (33.3%) | 42.947.3
Opportunities
Parental Advice 60 (19.6%) 44.7+7.4
Academic Excellent 67 (21.9%) 46.2+6.7 1.8 .16
fecil;fwmem Moderate 190 (62.1%) | 44.5£6.9
Low 49 (16.0%) | 42.5£7.5
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3.2 Participants’ Social Support, Psychological Resilience, Stress, Job
Satisfaction, and Subjective Well-Being Levels

Descriptive statistics for the main study variables are presented in Table 2. The
mean score for social support was 5.99+0.90 on a 7-point scale, indicating a
relatively high level of perceived social support among participants. Among
the subdimensions, support from significant others (M=6.01+0.75) was the
highest, followed by family support (M=5.89+£1.05) and friend support
(M=5.82+0.87).

The mean score for psychological resilience was 3.82+0.62 on a 5-point scale,
reflecting a moderate-to-high level of resilience. Among its subdimensions,
positive future orientation scored the highest (M=4.10+0.64), followed by
interest diversity (M=3.92+0.61), while emotional regulation scored relatively
lower (M=3.05+0.65).

The mean stress score was 3.56+0.59 on a S5-point scale, indicating a
moderately

high level of perceived academic stress among art and design students.
Professional satisfaction averaged 4.19+0.52 on a 5-point scale. Notably,
social-level satisfaction (M=4.36+0.59) was higher than personal-level
satisfaction (M=3.87+0.67), suggesting a discrepancy between external
recognition and self-perceived competence.

The mean subjective well-being score was 4.88+0.72 on a 7-point scale,
indicating an above-average level of well-being. Taken together, these
descriptive results illustrate a pattern in which relatively strong social support
coexists with elevated stress and uneven perceptions of professional
competence.
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Table 2: Levels of Social Support, Psychological Resilience, Stress,
Professional Satisfaction, and Subjective Well-Being

Variable Possible Range | M+SD Item Mean
Range
Social Support 12-84 39-82 | 71.849.45 5.99+0.90
Family Support 4-28 12-28 | 23.5+4.25 5.89+1.05
Friend Support 4-28 10-28 | 23.4+3.55 5.82+0.87
Other Support 4-28 13-28 | 24.14£3.15 6.01+0.75
Psychological Resilience 16-80 32-75 | 58.1£7.15 3.82+0.62
Positive Future Orientation 5-25 13-25 | 20.6+3.25 4.214+0.72
Emotional Control 6-30 5-20 13.3£2.70 3.17+0.73
Interest Diversity 5-25 12-25 | 19.74£3.05 3.89+0.76
Stress 14-70 39-70 | 46.9+6.75 3.56+£0.61
Professional Satisfaction 13-65 34-65 | 53.6+7.25 4.1940.52
Personal Level Satisfaction 6-30 16-30 | 23.344.05 3.92+0.71
Social Level Satisfaction 7-35 15-35 | 30.6+4.15 4.4240.63
Subjective Well-Being 9-63 28-58 | 45.0+£7.15 4.88+0.72
Life Satisfaction 3-21 10-21 | 16.7£2.95 5.53+0.95
Positive Emotions 3-21 9-21 5.7£1.10 5.50+1.05
Negative Emotions 3-21 7-20 11.7+£3.55 3.87+1.16

3.3 Correlations Among Social Support, Psychological Resilience, Stress,
Job Satisfaction, and Subjective Well-Being in the Sample

Pearson correlation analysis was conducted to examine relationships among
the main study variables, and the results are presented in Table 3. Subjective
well-being was positively correlated with social support (r=.54, p<.001),
psychological resilience (r=.56, p<.001), and professional satisfaction (r=.44,
across three batches provides the temporal variation required for a robust
multi- p<.001). In contrast, subjective well-being was negatively correlated
with stress (r =—.40, p<.001).

Among the independent variables, social support showed a moderate positive
correlation with psychological resilience (r=.38, p<.001) and professional
satisfaction (r=.41, p<.001), while stress was negatively correlated with
psychological resilience (r=—50, p<.001) and professional satisfaction (r=—.15,
p<.005).

These results indicate that psychological resilience and social support are the
variables most strongly associated with subjective well-being, whereas stress
functions as a significant risk factor. The observed correlation pattern provides
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empirical support for the hypothesized relationships derived from the
Self-Determination Theory framework.

Table 3: Correlations Among Variables

Category Social Psycholo-g | Stress | Professional | Subject
Variable Support | ical Satisfaction | -ive
Resilience Well-B
eing
r(p) r(p) r(p) |[r(p) r(p)
External | Social 1

Factors Support

Internal Psychologic | .38 1
Factors al Resilience | (p<.001)
Stress -.20 -.50 1
(p<.005) | (p<.001)
Professional | .41 43 -.15 1
Satisfaction | (p<.001) | (p<.001) (p<0
05)
Subjective .54 .56 -40 44 (p<.001) | 1
Well-Being | (p<.001) | (p<.001) (p<.0
01)

3.4 Factors Influencing Subjective Well-Being

Hierarchical multiple regression analysis was conducted to identify key
predictors of subjective well-being among art and design students. The results
are summarized in Table 4. Interpersonal relationships and perceived health
status were entered as control variables in Model 1. Interpersonal relationships
significantly predicted subjective well-being (f=.43, p<.001), whereas health
status was not a significant predictor (f=.02, p=.710). Model 1 explained 19%
of the variance in subjective well-being (F=47.50, p<.001).

In Model 2, stress was added and showed a significant negative effect on
subjective well-being (B=—28, p<.001), increasing the explained variance to
27%. Professional satisfaction was introduced in Model 3 and demonstrated a
significant positive effect (p=.29, p<.001), with the explained variance rising
to 36%.

In Model 4, social support was added and emerged as a significant positive
predictor (B=.28, p<.001), increasing the explained variance to 43%. Finally,
psychological resilience was entered in Model 5 and remained a significant
predictor (f=.23, p<.001). The final model explained 46% of the total variance
in subjective well-being, indicating substantial explanatory power.

Diagnostic tests confirmed the absence of multicollinearity and autocorrelation,
supporting the robustness of the regression model. Overall, the findings
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indicate that interpersonal relationships, social support, psychological
resilience, professional satisfaction, and stress jointly shape subjective
well-being, with social support and psychological resilience exerting the
strongest positive effects.

Table 4: Stratified Multiple Regression Analysis

Variable Model 1 Model 2 Model 3 Model 4 Model 5
B (8)] (8)] B (3)]
Interpersonal 42 .36 32 24 21
Relationships (p<.001) (p<.001) (p<.001) (p<.001) (p<.001)
Health Status .03 (.705) | .02 (.855) | .13(.805) | .04 (.635) | .05(.305)
Pressure - -27 -.24 -21 -.11 (.035)
(p<.001) (p<.001) (p<.001)
Professional - - -.29 21 .13 (.035)
Satisfaction (p<.001) (p<.001)
Social Support - - - 28 26
(p<.001) (p<.001)
Psychological - - - - 23
Resilience (p<.001)
F(p) 47.40 43.90 38.40 38.30 35.50
(p<.001) (p<.001) (p<.001) (p<.001) (p<.001)
R? 0.17 0.25 0.35 0.42 0.45
Adjusted R? 0.17 0.25 0.34 0.4 0.44

4.0 Discussion

This study examined the mechanisms influencing subjective well-being among
art and design majors by integrating social support, psychological resilience,
academic stress, and professional satisfaction within a Self-Determination
Theory (SDT) framework. The findings extend existing well-being research by
highlighting the unique psychological dynamics experienced by students
engaged in creative and practice-oriented disciplines.

4.1 Theoretical Contributions

This study makes several theoretical contributions to the literature on student
well-being. First, it extends Self-Determination Theory by contextualizing
autonomy, competence, and relatedness needs within vocational art and design
education. While prior SDT-based studies have largely focused on general
university populations, this research demonstrates that the satisfaction and
frustration of basic psychological needs manifest in discipline-specific ways
among art and design students.

Social support emerged as the most influential predictor of subjective
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well-being. Within the SDT framework, this finding underscores the centrality
of relatedness need satisfaction. Art and design students frequently engage in
collaborative learning, studio-based projects, and mentorship-driven
instruction. Faculty guidance, peer critique, and senior-junior collaboration
constitute essential relational resources that support emotional validation and
creative confidence. When such relational support is strong, students are more
likely to experience enhanced well-being.

Psychological resilience also exerted a significant positive effect on subjective
well-being, supporting the role of competence satisfaction in SDT. Resilience
enables students to reinterpret failure, manage evaluative stress, and persist
through creative uncertainty key challenges inherent in artistic learning
contexts. This finding aligns with international research indicating that
resilience buffers the negative effects of stress and enhances adaptive
functioning among university students.

In contrast, academic stress negatively predicted subjective well-being,
reflecting need frustration. Art and design students often face ambiguous
assessment criteria, time-intensive creative production, and pressure to
translate abstract ideas into tangible outcomes. Such stressors may undermine
students’ perceived competence and autonomy, leading to reduced well-being
when coping resources are insufficient.

Professional satisfaction demonstrated a differentiated influence on well-being.
While students reported relatively high satisfaction with the social recognition
of their major, personal-level satisfaction related to perceived professional
competence was comparatively lower. This discrepancy between external
validation and internal self-evaluation represents a distinctive psychological
tension in art and design education, where societal appreciation does not
always translate into personal confidence. This imbalance may weaken career
identity formation and indirectly diminish subjective well-being.

4.2 Uniqueness of Art and Design Students in Well-Being Research

The findings reinforce the argument that art and design students constitute a
psychologically distinct group within higher education. Unlike students in
more structured disciplines, art and design majors operate in learning
environments characterized by subjectivity, creativity, and evaluative
ambiguity. Success is often defined through aesthetic judgment rather than
standardized criteria, increasing emotional exposure and vulnerability.

Furthermore, art and design students are required to develop professional
identities early, often during their undergraduate or vocational training. The
pressure to establish a coherent career identity while still refining technical and
creative competencies intensifies stress and heightens sensitivity to feedback.
These characteristics help explain why social support and resilience play
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particularly critical roles in shaping well-being within this population.
4.3 Practical Implications

From a practical perspective, the findings suggest several targeted intervention
strategies. First, universities should prioritize the development of structured
social support systems tailored to art and design students. Faculty mentorship
programs, peer critique workshops, and collaborative studio activities can
strengthen relational networks and enhance students’ sense of belonging.

Second, resilience-building interventions should be incorporated into art and
design curricula. Workshops focusing on emotional regulation, adaptive coping,
and reframing creative failure can help students strengthen competence-related
resources and mitigate stress. Given the inevitability of evaluative pressure in
creative disciplines, resilience training represents a sustainable strategy for
well-being promotion.

Third, the discrepancy observed between social-level and personal-level
professional satisfaction highlights the need for competency-based career
counseling. Programs that help students objectively assess and develop their
professional skills such as portfolio coaching, industry-aligned projects, and
structured internships may reduce self-doubt and support career identity
development.

Finally, to address stress associated with the transition from education to
employment, institutions should establish industry transition programs.
University—industry collaboration, alumni mentoring, and realistic career
expectation guidance may reduce uncertainty and facilitate smoother
professional adjustment.

4.4 Limitations and Future Research Directions

Several limitations should be acknowledged. First, the study employed a
cross-sectional design, which limits causal inference. Longitudinal studies are
needed to examine how well-being trajectories evolve across different stages
of art and design education. Second, the sample was drawn from three higher
vocational colleges in a single region of China, which may constrain the
generalizability of the findings.

Future research should expand the sample to include universities in different
regions and educational systems, as well as conduct cross-cultural comparisons.
Additionally, qualitative approaches such as interviews or portfolio-based
reflections could provide deeper insight into the lived experiences underlying
quantitative well-being indicators. Finally, future studies may explore
mediating or moderating mechanisms such as career identity or intrinsic
motivation to further refine the SDT-based explanatory model.
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5.0 Conclusion

This study explored the effects of social support, psychological resilience,
academic stress, and professional satisfaction on the subjective well-being of
art and design majors enrolled in higher vocational colleges in Quanzhou,
China. The findings demonstrate that social support and psychological
resilience are the most influential positive predictors of subjective well-being,
while academic stress exerts a significant negative effect. Interpersonal
relationships and professional satisfaction further contribute to variations in
well-being, and the integrated model explains 46% of the total variance.

By adopting Self-Determination Theory as an analytical framework, this study
advances understanding of how autonomy, competence, and relatedness needs
are differentially satisfied or frustrated within creative and practice-oriented
educational contexts. The results highlight that, for art and design students,
well-being is shaped not only by general academic stressors but also by
discipline-specific factors such as subjective evaluation, creative uncertainty,
and early career identity formation.

This research contributes to the literature by empirically demonstrating that art
and design students constitute a distinct population whose well-being
mechanisms differ from those of general university students. In particular, the
discrepancy between high social-level professional satisfaction and relatively
lower personal-level competence satisfaction reveals a unique psychological
tension that may undermine career confidence and subjective well-being if left
unaddressed.

From a practical standpoint, the findings suggest that enhancing the well-being
of art and design students requires targeted and context-sensitive interventions.
Universities should prioritize strengthening social support networks, fostering
psychological resilience through curriculum-based interventions, and
providing competency-oriented career guidance. Programs designed to bridge
the gap between academic training and professional practice may be especially
effective in reducing stress and supporting sustainable well-being.

Despite its contributions, this study has limitations related to its cross-sectional
design and regional sample. Future research should employ longitudinal and
cross-cultural designs to validate and extend the findings. Nonetheless, the
present study provides a theoretically grounded and empirically supported
foundation for developing well-being promotion strategies tailored to art and
design students in vocational higher education.
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Abstract

Since the Ming dynasty voyages of Zheng He, Chinese migration to Southeast
Asia has extended over several centuries. While earlier migratory routes largely
focused on port cities such as Makassar, Batavia, and Manila, a new wave of
migration from the mid-nineteenth century onward increasingly shifted toward the
Malay Peninsula and Borneo. Many of these migrants settled permanently,
forming the historical foundations of contemporary Chinese communities in
Malaysia. Despite their significance, the ways in which early migrants adapted to
unfamiliar environments, linguistic barriers, and cultural differences remain
insufficiently examined, particularly with regard to how language learning
facilitated everyday life and economic activities.Among Chinese migrants in
colonial British Malaya, Hakka and Cantonese communities constituted a
substantial proportion. Owing to their relative phonological and lexical proximity,
these groups provide a valuable lens for examining early Chinese linguistic
practices in Malaya. This article analyzes two Malay language learning booklets
published between the late nineteenth and early twentieth centuries—Zheng Ke
Yin Yi Mu Lai You Hua (IE & & F X KK H1E) and Malayu Yue Yin Yi Yi (5
18 B 3 1% X). Through textual analysis, it explores how Hakka and Cantonese
migrants learned and conceptualized the Malay language under colonial conditions,
with particular attention to lexical selection and the organization of practical
knowledge. By comparing these two texts, the study reconstructs aspects of
everyday social contexts and examines how different Chinese speech communities
formed understandings of the Malay language and local society. In doing so, it
offers a preliminary perspective on migrant language learning and cross-cultural
knowledge formation in colonial Malaya.

Keywords: Oversea Chinese , Hakka Communities, Cantonese Communities,
Malay learning , Language Contact.

This is an open access article. Published by MC Global Eduinfo Sdn. Bhd.
DOI: 10.63894/2024122506
ISSN: 3030-6272 elSSN: 3030-6779

99



Understanding the Other in a Foreign Land: A Preliminary Case Study of Malay Language Learning Texts
among Hakka and Cantonese Migrants in British Malaya

1.0 Introduction

The history of Chinese migration to Southeast Asia extends far back in time;
however, when considering large-scale and sustained transregional movements,
a key turning point can be traced to the period following Zheng He’s maritime
expeditions during the Ming dynasty (1405-1433). Although the voyages of
Zheng He’s fleets did not themselves constitute popular or civilian migration,
their historical significance lay in the effective facilitation of maritime
transport networks and the circulation of information across regions, thereby
reshaping patterns of regional maritime connectivity. As shipping routes and
navigational knowledge accumulated, places such as Manila, Batavia
(present-day Jakarta), Melaka, and Siam gradually emerged as important nodes
for the movement, anchorage, and activities of Chinese merchants and
sojourners, laying the groundwork for the subsequent formation of Chinese

communities in Southeast Asia (Skinner, 1957) . However, the decisive shift

that gradually made the Malay Peninsula a major center of Chinese settlement
occurred in the second half of the eighteenth century. At that time, the financial
position of the Dutch East India Company (VOC) was increasingly weakened,
while Chinese merchants and laborers who had previously moved between
Batavia and other regional ports began to redirect their
networks—encompassing opium, mining, and labor mobilization—towards the
Malay Peninsula, Makassar, and Borneo. This reorientation undermined the
VOC’s established port revenues and commercial monopolies, further
exacerbating its already fragile finances, and simultaneously encouraged the
dispersal of Chinese activities from Batavia to other ports and resource sites
across the region (Blussé , 2011).

By the mid-nineteenth century, upheavals such as the Opium Wars and the
Taiping Rebellion swept across China’s coastal regions, dramatically
intensifying the scale of southward Chinese migration. Migrants from Fujian,
Guangdong, and Hakka-speaking areas successively entered Singapore, Perak,
Johor, and Borneo, where they played pivotal roles within colonial tin-mining
operations, rubber plantations, and port systems. Over time, these processes
shaped the principal dialect-based communities of what is now Malaysian
Chinese society and, through sustained interaction with Malay society, gave
rise to hybrid social formations characterized by long-term negotiation and
exchange.

As large numbers of Chinese migrants gradually settled across different parts
of Malaysia in the second half of the nineteenth century, the primary
challenges they encountered in everyday life, economic activities, and
interethnic interactions were often not political institutions or religious
differences, but the immediate and pressing problem of linguistic
communication. Situated within unfamiliar linguistic and social environments,
newly arrived migrants were required to learn, without delay, how to
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communicate with local Malays, how to conduct transactions, and how to
comprehend a range of local institutions, terms of address, and customary
practices. Such knowledge not only had to be rapidly incorporated into
migrants’ cognitive and practical frameworks, but also profoundly shaped their
daily modes of operation in spaces such as mines, ports, and marketplaces.
From this perspective, language learning was not merely a form of
acculturation, but a core condition that determined whether migrants could
establish themselves locally and, indeed, sustain their livelihoods.

From the nineteenth century onwards, large numbers of Chinese migrants
moved into Malaya, bringing about profound changes in demographic
structures, economic activities, and local societies. With the rapid expansion of
the tin-mining industry, the emergence of secret societies and lineage-based
organizations, and the formation of transregional commercial networks,
Chinese society under the colonial regime exhibited a high degree of mobility
and organizational capacity. It was for this reason that such phenomena long
attracted scholarly attention, and existing studies have produced a substantial
body of analysis, primarily from macro-level perspectives focusing on social
organization, labor systems, and ethnic relations.1

However, in comparison with these structural and institutional approaches, the
role of language, as the most basic and frequently practised form of knowledge
in migrants’ everyday lives has long been relegated to a relatively secondary
position. How Chinese migrants learned Malay, and how they understood and
constructed the local social world through daily interactions, constitute a
dimension of “daily knowledge production” that remains underexamined in
existing scholarship and calls for further investigation.

2.0 Literature Review: Empire, Language, and Cross-Cultural Exchange

In the study of language exchange, Chinese-language scholarship has in fact
accumulated a substantial body of research. The Hua Yi Yi Yu ({23Ri%¥iE),

compiled by the Ming dynasty’ state, provides a representative example. As a
linguistic reference work situated within an official knowledge system, it not
only reflects the court’s modes of classification and understanding of the
languages of “Southeast Asian polities,” but also reveals the political
imagination and conceptions of order embedded in specific historical contexts.
For these reasons, the Huayi Yiyu has in recent years become an important
source for studies of Sino—foreign interactions, the production of linguistic
knowledge, and practices of imperial governance, attracting scholarly attention

! See also Wong Yee Tuan, Penang Chinese Commerce in the Nineteenth Century. The Rise and
Fall of the Big Five (Singapore: Institute of Southeast Asian Studies, 2015); Carl A. Trocki,

Opium and Empire: Chinese Society in Colonial Singapore, 1800-1910 (Ithaca, NY: Cornell
University Press, 1990).
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from perspectives ranging from diplomatic institutions to language ideologies
and knowledge production (Chiang,2010;Lin,2015). In examining language
contact and the exchange of knowledge between China and the Malay world,
Malay-related language knowledge circulating within the Chinese textual
tradition , particularly Malay loanwords preserved in Chinese sources can
serve as important evidence for understanding long-term cultural interactions
and the transmission of knowledge between China and maritime Southeast
Asia (Salmon, 2009).

In recent years, interactions between empires—and the attendant issues of
linguistic and cultural exchange have increasingly become a major focus of
scholarly inquiry in Europe and North America. Scholars such as Tonio
Andrade and Henrietta Harrison adopt cross-imperial perspectives to examine
how language, ritual, and knowledge circulated across different political
systems, were translated, and were reinterpreted within specific historical
contexts. Henrietta Harrison (2021) takes the British embassies to China
during the Qianlong reign as the core of her analysis, approaching them
through the Qing linguistic regime and practices of translation. By tracing the
life trajectories and experiences of two key interpreters— Li Zi Biao (Z= 5 £R)

and Sir George Thomas Staunton, 2nd Baronet. She offers a nuanced account
of the complexities involved in managing cross-cultural communication within
multilingual and multi-dialectal imperial contexts in the eighteenth and
nineteenth centuries. She argues that language was not merely a tool of
communication, but a key constitutive element deeply embedded in political
order, power relations, and the mechanisms of mutual understanding. By
contrast, Tonio Andrade (2021) reconstructs the Dutch embassy to China of
1794-1795 to offer a nuanced account of the profound collision between the
Qing tributary order and early modern European diplomatic ideals. He argues
that the textual expectations upon which the envoys relied prior to departure
often diverged sharply from their observations on the ground, and that it was
within this gap that cultural superiority, linguistic differences, ritual protocols,
and mutual misreadings intersected, shaping patterns of interaction and
frameworks of understanding on both the Chinese and European sides. In
comparison, Asian scholarship on linguistic exchange has tended to focus on
translation practices between Chinese and English, particularly with the
George Macartney mission to China as a central case. Such studies emphasize
the crucial role of translation in diplomatic negotiations, seeking to reconstruct
the linguistic contexts of diplomatic interaction at the time, as well as the
ensuing challenges of understanding and the tensions inherent in processes of
negotiation (Wang, 2022).

Beyond the aforementioned studies of linguistic contact involving Britain, the
Netherlands, and China, Spain, as a major empire of the same period has
likewise attracted growing scholarly attention. Drawing on previously
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unpublished seventeenth-century manuscripts in which Spanish missionaries
learned Hokkien, Fabio Yuchung Lee (2020) reconstructs the processes
through which Spaniards acquired and used the language, while also
illuminating the linguistic practices of Hokkien-speaking communities in the
Philippines and their interactions with missionaries in the seventeenth century.
These materials not only reveal the concrete settings of cross-linguistic
interaction but also help to clarify how the Spanish Empire constructed
knowledge of, and sought to understand, local societies within overseas
colonial contexts, particularly in the Philippines.

More broadly, the process of language learning itself reflects patterns of
cultural exchange and identity formation among different communities. In this
context, Tom Hoogervorst’s recent research on Chinese-language textbooks in
the late colonial Dutch East Indies (2021) provides an important theoretical
and methodological perspective for this study. Through an analysis of a range
of textbooks written in Malay for Chinese learners of Chinese, he identifies
their hybrid linguistic characteristics (Sino-Malay) and further demonstrates
how these texts operated between discourses of Chinese nationalism and the
structures of colonial social order. Hoogervorst treats such textbooks as a
crucial window onto the cultural practices and social interactions of colonial
Chinese communities, arguing that they were not merely instruments for
language instruction, but also vehicles for transregional cultural exchange and
the construction of ethnic consciousness. This perspective addresses a key
limitation of earlier scholarship, which has tended to privilege phonological
and lexical analysis while comparatively neglecting the broader socio-cultural
contexts in which such materials were produced and used. As such, it offers
particularly valuable insights for rethinking the functions and historical
significance of these early language-learning texts.

3.0 Research Perspective and Sources: Language-Learning Texts of
Overseas Chinese

Existing studies of language exchange and cultural contact have largely
focused on diplomatic interactions between states or on missionary
representations of local languages. By contrast, how overseas Chinese learned
the languages of others, and how they re-positioned themselves through
language in everyday life, has long lacked systematic examination. Earlier
research has tended to privilege changes in phonology, grammar, or linguistic
structure, while paying comparatively little attention to how language-learning
texts themselves reflect concrete social contexts. Yet it is precisely at this level
that a key point of entry for understanding the migrant experience of overseas
Chinese can be found. Through such texts, it becomes possible not only to
reconstruct processes of adaptation in unfamiliar environments, but also to
trace, through patterns of lexical choice and semantic change, the modes of
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interaction and knowledge systems that shaped relations between Chinese
communities, local populations, and colonial authorities.

For this reason, a more comprehensive understanding of the lived world of
nineteenth-century Chinese communities in Malaya requires a return to
language-learning texts that were closest to everyday life, yet have often been
overlooked. In the context of large-scale Chinese migration during this period,
the Hakka and Cantonese dialect groups constituted a substantial proportion of
the migrant population. Not only did their languages share a certain degree of
similarity, but their occupational activities also partially overlapped, while
their spheres of activity extended across the mining districts, ports, and
markets of the Malay Peninsula, making them key forces in shaping local
Chinese society. Consequently, the Malay—Chinese bilingual texts used by
these dialect groups were not merely practical linguistic tools; they also serve
as crucial windows through which to examine how migrants understood Malay
society, constructed knowledge in unfamiliar environments, and interacted
with local communities.

In terms of source materials, this article focuses on Malay language-learning texts
dating from the late nineteenth to the early twentieth centuries. The Hakka
materials are drawn primarily from Zheng Ke Yin Yi Mu Lai You Hua
(Malay—Chinese transliteration and explanation in Hakka), a text now held in
Singapore and reproduced in the Collection of Miscellaneous Character Texts from
Lingnan, Qing to Republic Era (Qing zhi Minguo Lingnan Zazi Wenxian Jikan)
(Wang, 2018). As for the Cantonese materials, this study adopts Malay Language
with Cantonese Phonetic Transcription and Explanation (Malayu Yue Yin Yi Yi), a
text preserved at the University of Singapore, as a comparative source (Feng,
1913) .Through a close analysis of these two texts, this article seeks to examine
how Hakka and Cantonese migrants learned and employed Malay in diasporic
settings, thereby reconstructing the processes through which linguistic knowledge
was formed. It further explores variations and diachronic changes in language
contact across different dialect groups, with the aim of re- examining the historical
experiences and patterns of ethnic interaction among overseas Chinese in the
Malay Peninsula.
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4.0 Linguistic Tools as Windows into Migrant Knowledge: The Hakka and
Cantonese Malay-Learning Texts

This article examines Malay language learning booklets compiled by
Cantonese- speaking and Hakka-speaking communities in the early twentieth
century, with the aim of exploring how Chinese migrants learned and used
Malay within the social context of colonial Malaya. Through an analysis of
these teaching materials’ content, organization, and practical contexts of use,
the study investigates how language learning responded to the everyday and
frequent demands of cross-ethnic interaction in colonial society, and how it
functioned as an essential form of knowledge that enabled Chinese migrants to
adapt to local conditions and to construct their daily social order.

The emergence of such Malay language learning books was closely related to
the port-based social structure that developed in the Malay Peninsula from the
late nineteenth to the early twentieth century. During this period, port cities
such as Singapore attracted migrants from diverse linguistic and ethnic
backgrounds, gradually shaping the Malay Peninsula into a highly multilingual
social environment. Within this context, Malay became the most commonly
used medium of interethnic communication, with Bazaar Malay in particular
functioning as a crucial lingua franca. Bazaar Malay was a functionally
oriented contact language based on Malay vocabulary, and it had been widely
used since the establishment of British colonial rule in Singapore in. Although
it had no native speakers, it long served as an important means of
communication both among non-Malay groups and between Chinese
communities and other ethnic populations (Khin, 2021).

It was precisely within this multilingual social environment that Chinese
communities began to compile Malay language learning booklets designed for
practical use. These booklets were typically small in format and easily portable,
indicating that their primary purpose was to meet the immediate
communicative needs of everyday trade, social interaction, and labor contexts.
The textbook compiled by Hakka speakers was entitled Zheng Ke Yin Yi Yi
Mu Lai You Hua, while the Cantonese counterpart was known as Malayu Yue
Yin Yi Yi. Although the two texts were produced in different periods, both
reflect how distinct dialect groups, operating within a multilingual colonial
society, employed writing and translation practices to gradually construct
practical knowledge of Malay and to navigate everyday life.

With regard to publication dates, Malayu Yue Yin Yi Yi was first printed in the
sixteenth year of the Guangxu reign (1890). The edition used in this study is a
reprint published in Singapore in the second year of the Republic of China
(1913), indicating that both its compilation and circulation predate the Hakka
bilingual glossary. By contrast, the extant Hakka version, Zheng Ke Yin Yi Yi
Mu Lai You Hua, bears an imprint stating that it was printed in the ninth lunar
month of the fifth year of the Republic of China (1916) printed by
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lithography?, suggesting a slightly later date of publication of Cantonese

version. However, the compiler states in the preface that the text was written in
Jiyou year. According to the sexagenary cycle, jiyou may correspond either to
the twenty-ninth year of the Daoguang reign (1849) or to the first year of the
Xuantong reign (1909), a dating that clearly does not align with the publication
year of the extant edition, which is given as the fifth year of the Republic of
China (1916). A closer examination of the physical features of the book reveals
the imprint “lithographically printed at Shijing Hall, Shiba Fu, Guangzhou3”
in the lower left corner of the page, indicating that the original place of
printing was Guangzhou. Taken together, the chronological information
provided in the preface and the imprint suggests that the first edition of Zheng
Ke Yin Yi Yi Mu Lai You Hua was most likely completed in 1909, while the
version dated 1916 should be understood as a later reprint produced in
response to market demand in Southeast Asia.

It is also noteworthy that the Cantonese teaching manual examined in this
study, Malayu Yue Yin Yi Yi, was likewise printed in Guangdong in its early
editions. This indicates that from the late nineteenth to the early twentieth
century, Guangdong was not only a major point of origin for Chinese
migration but also an important center of publishing and knowledge
production oriented toward overseas Chinese communities. Through
lithographic printing and mechanisms of reprinting, language-learning
materials compiled in Guangdong were able to transcend regional boundaries
and circulate in Southeast Asian port cities such as Singapore. This
phenomenon not only reflects the regional influence of Guangdong’s
publishing industry at the time but also underscores the growing practical
demand for Malay language learning materials among Chinese communities in
a multilingual colonial society, which in turn encouraged speakers of different
dialect groups to engage increasingly with the learning and use of Bazaar
Malay.

A closer examination of the table of contents of the Cantonese version shows
that the text is organized into a total of twenty-eight categories, covering topics
such as numbers, astronomy, commodities, medicinal materials, utensils,
construction materials, the human body, and occupations, as well as lexical and
syntactic units at different levels, including single-character, two-character,
three-character items, and short and long sentences. Overall, the content
focuses on practical vocabulary and basic sentence patterns, reflecting an
arrangement clearly oriented toward the needs of everyday life. By contrast,
the Hakka version is divided into thirty-one categories, noticeably exceeding
the Cantonese version in terms of the number of classifications. However, a
closer look at their classificatory approaches reveals several differences in the

2 Original imprint reads: Zhonghua Minguo wu nian (1916) giu jiuyue dianshi yin.
3 Original imprint reads: Guangzhou Shiba Fu Shijing Tang shiyin.
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emphasis aspects of daily life. The Cantonese version is in fact more detailed
in certain everyday categories, for example by including additional sections on
medicines, jewellery, bones and internal organs, and forms of address; at the
same time, however, it lacks categories that had existed previously, such as
those devoted to minerals and forms of address. The Hakka version, by
contrast, introduces a greater number of categories related to sentence patterns
and incorporates toponymic sections such as “Dutch administrative centers”
and “Chinese provinces”. Although some of these geographical categories are
no longer preserved in the extant copies, the overall classificatory design
nonetheless demonstrates a clear editorial awareness of practical contexts of
use and differentiated learning needs. These differences in the organization of
the table of contents not only suggest that speakers of different dialect groups
encountered distinct living conditions and linguistic demands within Malay
society, but also provide important analytical clues for a comparative
examination of the language-learning strategies and logics of knowledge
organization adopted by Hakka and Cantonese migrants.

Examining the cultural networks in which the authors of the prefaces and the
editors of these texts were embedded allows for a clearer understanding of the
positions and symbolic meanings occupied by different dialect versions within
the modern publishing field. The preface to Malayu Yue Yin Yi Yi was written
by Pan Feisheng (7% "k /& ), an intellectual active in southern China and
overseas during the late Qing and early Republican periods. Pan spent an
extended period residing in Europe, where he participated in teaching and
scholarly exchanges related to Sinology. His transregional life experience
afforded him first-hand exposure to issues of linguistic transmission and
cultural contact, shaping a comparatively open intellectual outlook. After
returning to China, Pan moved frequently between Guangzhou, Hong Kong,
and Shanghai, engaging in newspaper editing and literary activities. He also
became a member of the Nanshe (g4t ), indicating his active participation in
the cultural and intellectual networks surrounding the 1911 Revolution.
Particularly noteworthy is Pan’s close relationship with Qiu Shuyuan (ERE ),

a prominent newspaper figure in Singapore. When Qiu founded the Tian Nan
Xin Bao ((KE#H#R) in 1898, the paper widely published works by poets from
various regions, including contributions by Pan Feisheng and other
well-known figures. This publishing activity reflects the existence of a
knowledge and print network that spanned southern China and the Nanyang
region (Yao, 2013) . This evidence indicates that the publishing and cultural

milieu in which Malayu Yue Yin Yi Yi was produced was closely connected to
the newspaper networks and transregional literary circles of the Nanyang,
rather than being that of an isolated language manual. functions not merely as
a language-learning manual, but as a medium through which knowledge
transmission and social cognition operated simultaneously, revealing its
multiple roles in the lived experiences of migrants.
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5.1 From Dietary Vocabulary to Processes of Localization among Hakka
Migrants

In the Hakka version, food-related vocabulary is primarily concentrated in the
“Food”category, offering a concrete illustration of how Hakka migrants
understood the structure of everyday diet. As reflected in the textual content,
the range of entries is notably broad, encompassing not only marine products
such as salted fish and fresh fish, but also a wide variety of meats, including
pork (isi babi), beef (isi lembu), mutton (isi kambing), and buffalo meat (isi
kerbau), as well as poultry such as chicken (ayam), duck (itik), and goose
(angsa). This breadth of coverage suggests that the compiler possessed a
detailed awareness of local ecological conditions and patterns of animal
husbandry.

With regard to staple foods, the text records a variety of grains and starchy
food sources, including glutinous rice (beras pulut), white rice (beras putih),
sago (sagu), and vermicelli (tepung halus). Among these, sago (sagu) was one
of the most common staple foods in Southeast Asia and was widely distributed
in regions such as the Moluccas (Maluku), the Philippines, particularly the
Sulu Archipelago and Kalimantan. Derived primarily from the pith of the sago
palm, sago belongs to a starch-based resource system developed in tropical
environments, and stands in marked contrast to the rice-centered dietary
structure traditionally associated with Chinese foodways(Charra, 2016). These
lexical items indicate that, in the course of settling into local life, migrants
gradually came to accept and make use of food resources distinctive to tropical
environments. The presence of such food-related vocabulary suggests that
Hakka migrants were not merely reproducing dietary patterns from their places
of origin. Rather, through everyday living, they progressively adjusted their
dietary structure in response to local ecological conditions and material
resources. In addition, the text records a range of terms related to seasoning
and cooking, including salt (garam), sugar (gula), ginger sugar (gula halia),
white sugar (gula putih), vinegar (cuka), and soy sauce (kicap). These entries
indicate that Hakka migrants were already able to employ a diverse array of
seasonings in daily food preparation, gradually shaping a dietary profile
attuned to local living conditions. Particularly noteworthy is the use of the
term manisan. In Malay, this term broadly refers to various kinds of sweet
foods or preserved fruits and does not correspond directly to the more
narrowly defined concept of “candy” in modern Chinese. Its appearance thus
reflects processes of semantic adjustment and reconfiguration in the course of
linguistic translation. For newly arrived Hakka migrants in Southeast Asia,
such sweet foods were likely not a common component of their original
dietary repertoire. Consequently, in the processes of linguistic conversion and
comprehension, these items were often understood and assimilated through the
pre-existing concept of “sugar.” This phenomenon indicates that linguistic
adaptation is not a one-to-one correspondence, but rather a mediated process in
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which familiar conceptual frameworks serve as intermediaries for extending
and constructing understandings of new cultural objects.

Overall, the text includes a number of food items that did not originally belong
to the South China dietary system, such as coconut-based products and sago,
indicating that Hakka migrants gradually came into contact with and
incorporated locally available natural resources in the course of their lives in
Southeast Asia. The appearance of these terms reflects not only shifts in
dietary structure but also reveals how migrant communities reinterpreted food
and resources within a new environmental context. A closer examination of the
food-related vocabulary further shows that the text simultaneously preserves
dietary elements rooted in Chinese culinary traditions while incorporating a
variety of local ingredients, thereby presenting a dietary pattern characterized
by both continuity and adaptation. As Tan Chee Beng (2011) has pointed out,
the formation of overseas Chinese food cultures in Southeast Asia is the result
of continuous negotiation, adaptation, and integration between Chinese
culinary traditions and local food practices. It also reflects the ways in which
migrant communities reconstruct their lifestyles and cultural identities within
new ecological and social environments.

Therefore, the dietary vocabulary presented in Zheng Ke Yin Yi Yi Mu Lai
You Hua is not only significant at the linguistic level but may also be
understood as a concrete illustration of how Hakka migrants engaged in
processes of cultural adaptation and knowledge transformation within
Southeast Asian societies. Through these terms, we are able to glimpse how
Hakka migrants reinterpreted food, resources, and everyday life in an
unfamiliar environment, and how they gradually shaped a form of dietary
culture marked by local characteristics.

In addition, within the “Commodities” section, the text records a variety of
seafood-related items, such as squid (ikan sotong), fish skin (kulit ikan), and
fish maw (perut ikan). These entries indicate the significant influence of a
port-centered trade economy on everyday dietary practices among Hakka
communities in Malaya. At the same time, the text also includes several
high-value commercial goods, including bird’s nest (sarang burung), shark fin
(sisik ikan), and buffalo horn (tanduk kerbau), reflecting Hakka migrants’
awareness of trade commodities and market value. Furthermore, the text
records a wide range of dried foods and preserved vegetables, such as glass
noodles (laksa kering), preserved mustard greens (sayur kering), salted
Chinese cabbage (sayur lobak masin), dried daylily buds (sayur bunga kering),
and dried mushrooms (kulat kering). These entries point to the Hakka
community’s strong reliance on preserved foods within a tropical environment.
Taken together, such vocabulary not only depicts the dietary landscape of
Hakka life in Southeast Asia but also illustrates how migrants absorbed and
adjusted their inherited food practices in the course of localization, in order to
adapt to the material conditions and everyday demands of a tropical
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society.The text contains no vocabulary related to alcoholic beverages. By
contrast, seventeenth-century language manuals produced in the Philippines
frequently include terms such as arak, indicating the prevalence of alcohol
consumption in everyday life in the Philippines (Lee, 2021).

In its question-and-answer format, the text includes a separate section entitled
“Dialogues with the Cook” (Tong chufu wenda men), indicating that its
content is not limited to one-to-one lexical correspondences but instead
incorporates concrete interactional contexts. The dialogues collected in this
section largely revolve around food and commercial transactions, such as
“Prepare some food to eat tomorrow morning” (besok boleh bikin barang sikit
makan), “The coffee has already sold out” (kopi sudah habis), and “Twenty
cents” (dua puluh sen satu kati tuan). These examples reflect the practical
linguistic demands generated by everyday activities surrounding food
preparation and trade. Particularly noteworthy is the frequent appearance of the
term Teuga (tuan) in these dialogues, as seen in expressions such as “What
would you like to eat, sir?” (tuan mau makan barang apa) and “What kinds of
fruit do you like, sir?” (tuan suka makan apa buah). This recurring form of
address suggests that the speaker is often positioned in a role of inquiry or
response, rather than command. Such linguistic situations not only illustrate
patterns of language use within service relationships but also reflect the social
positioning and division of roles within food-related settings in contemporary
Chinese communities.

From this perspective, the pedagogical focus of the text lies not in abstract
grammatical structures but in communicative scenarios that could be
repeatedly deployed in everyday life—particularly those closely tied to food,
commerce, and labor—thereby underscoring its function as a practical
language-learning manual.

5.2 Daily Material Culture among Hakka Migrants as Reflected in
Clothing-Related Vocabulary

In Zheng Ke Yin Yi Yi Mu Lai You Hua, references to clothing and dress do
not constitute the largest portion of the text, yet they nevertheless offer
valuable insight into how Chinese communities at the time understood and
categorized everyday material culture. With regard to color, the text records
only basic color terms—such as gray, red, blue, black, white, yellow, and
green—suggesting that attention to color was primarily oriented toward
practical considerations rather than decorative or symbolic meanings. In terms
of clothing types, the items listed are largely those commonly encountered in
daily life, including shirts (baju), trousers (seluar), skirts (sarung), hats (topi),
belts (tali pinggang), undershirts (baju kemeja), and long robes (baju panjang).
This selection reflects an editorial approach guided chiefly by practical usage
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and daily needs. Notably, footwear occupies a relatively prominent position in
the text, and its classification is comparatively detailed. In addition to general
types of shoes, the text differentiates footwear according to materials and
functions, such as slippers (kasut selipar) and cloth-patterned sandals (kain
bunga kasut), indicating the influence of local living environments and
mobility requirements on dress culture. Particularly illuminating is the
treatment of the term ji (clogs), rendered as sepatu palem. Rather than directly
mapping onto an established Chinese concept, this translation adopts a
descriptive strategy, interpreting the item as footwear made from palm and
other plant-based materials. Such a translation approach suggests that the
compiler sought to explain objects originating from China through locally
available natural resources, reflecting a strong reliance on local experience and
everyday knowledge in the process of linguistic translation.

Overall, an analysis of clothing-related vocabulary shows that Zheng Ke Yin
Yi Yi Mu Lai You Hua does not merely present simple lexical correspondences,
but rather embodies a set of linguistic practices deeply embedded in lived
experience. These practices reflect how migrants perceived their surrounding
environment and engaged in concrete forms of cross-cultural interaction.
Through such subtle yet tangible linguistic materials, we gain further insight
into how Hakka migrants, within the everyday contexts of Nanyang society,
gradually constructed their understanding of the material world through
language.

5.3 Daily Consumption and daily Life under British Colonial Rule

Next, this article approaches the analysis from the perspective of “daily life” to
examine how Zheng Ke Yin Yi Yi Mu Lai You Hua represents the daily living
conditions of Chinese communities within Malay society at the time. More
specifically, based on the lexical content reflected in the text, the discussion
proceeds through the dimensions of “daily consumption,” “production and
labor,” and “social structure,” in order to elucidate how Hakka migrants
responded to their living experiences and everyday needs in Malay society
through linguistic practices. By examining these aspects, the study not only
reveals how language functioned as a key medium for understanding everyday
life, but also demonstrates its crucial role in shaping collective experience and
social cognition.

From the nineteenth century onward, large numbers of Hakka migrants moved
to the Malay Peninsula and gradually became involved in local economic
activities centered on tin mining. Regions such as Selangor and Perak
subsequently emerged as major tin-producing areas, and the Hakka community,
in turn, became one of the principal labor forces in the mining industry (Khoo,
1991). This historical background is also clearly reflected in the content of the
text. A number of terms related to mining activities appear throughout the
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work, such as karang (“ore-bearing sand”), basuh karang (“washing ore sand”),
lampan (“hill or surface ore sand”), and karang baik (“high-quality ore sand”).
These terms indicate that the compiler possessed a considerable degree of
knowledge regarding the properties of tin-bearing sand, methods of processing,
and distinctions in quality. Together, they not only demonstrate a nuanced
classification of different types of ore sand, but also reflect a familiarity with
the mining process itself. The term lampan is particularly illustrative, as it
refers to an open-air hydraulic mining method that was among the most
commonly used techniques in tin mining during the period (King, 1940). The
appearance of this term in the text indicates that the compiler possessed a
concrete and clear understanding of actual mining operations.

This evidence indicates that Hakka migrants did not engage with Malay
society solely at the level of language, but actively participated in mining
production and, through the process of labor, gradually shaped their
understanding of minerals, technologies, and the natural environment. The
prominence of such terminology in the text reflects the role played by the
Hakka community within the economic structure of Malay society at the time.
Through the acquisition and use of this vocabulary, Hakka migrants were able
to comprehend and adapt to their modes of labor and living conditions, with
language thus serving as an important medium linking economic activity and
social positioning.

As large numbers of Hakka migrants became engaged in labor-intensive
industries such as tin mining, their ways of life increasingly became
intertwined with the economic structures of the colonial Malay Peninsula.
Under British colonial rule, the opium trade emerged as one of the officially
tolerated and even institutionalized, economic activities, penetrating mining
areas and labor communities alike. As a result, the circulation and
consumption of opium constituted an integral component of both the labor
system and the broader colonial economic structure of the period (Trocki,
1990). In this context, the text also contains a range of terms related to opium,
such as “Luzon tobacco” (cerut), “prepared opium”, “opium smoke” (candu),
and “raw opium”. The presence of these terms indicates that opium and related
smoking products had already become clearly identifiable and nameable
elements of everyday life. The inclusion of such vocabulary not only reflects
the widespread presence of opium in contemporary society, but also suggests
that it had long been incorporated into migrants’ lived experience as one of the
commodities of daily consumption.

In addition to recording commodities and economic activities related to
everyday needs, the text also includes a wide range of terms referring to social
identities and occupational roles, thereby reflecting the concrete workings of
society at the time. In the section titled “Human Occupations” , the book lists
various identities and professions commonly encountered in Malay society,
such
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as “British” (orang Inggeris), “French” (orang Perancis), “Keling” (orang
Keling), “missionary” (tuan paderi), and “datuk” (rendered as bosatu in the
text), indicating the compiler’s awareness of the ethnic, religious, and cultural
diversity characteristic of colonial society. The text further records a number of
titles associated with administrative structures, including “Malay ruler” (raja),
“King of Siam” (Raja Siam), “land surveyor” (tuan ukur tanah), “inspector”
(inspektor), as well as the Chinese community leader known as the kapitan (FH
A ). Taken together, these terms relating to official positions and
occupational roles complement the earlier vocabulary concerning food,

material culture, and labor, collectively sketching a social landscape marked by
the coexistence of multiple ethnic groups and hierarchical strata.

When Hakka migrants relocated to the unfamiliar environment of Nanyang,
bodily health became an important concern alongside the adaptation to
language and livelihood. As living conditions, labor regimes, and dietary
structures changed, various illnesses and physical discomforts gradually
became part of everyday experience. In addition to recording everyday objects
and common expressions, Zheng Ke Yin Yi Yi Mu Lai You Hua also includes a
number of terms related to ailments and bodily conditions. Prolonged labor,
exposure to a hot and humid climate, and changes in diet and daily routines
made illness an unavoidable aspect of migrant life.Terms found in the
text—such as “bleeding” (keluar darah), “weak legs” (lembut kaki), “hot feet”
(kaki panas), “heart illness” or emotional distress (sakit hati), “body heat”
(badan hangat), “body coldness” (badan sejuk), and “toothache” (sakit
gigi)—Ilargely revolve around bodily discomfort caused by labor, physiological
responses to climatic conditions, and the interplay between emotional states
and physical well-being. This suggests that, for Hakka migrants of the period,
illness was not an abstract medical concept but a form of practical knowledge
closely embedded in everyday life.

Through the organization and analysis of such vocabulary, we may not only
understand how Hakka migrants identified and described bodily conditions in
the Nanyang environment, but also gain insight into how they gradually
constructed a framework of knowledge about the body and illness through
language under unfamiliar natural and social circumstances.

5.4 From “Mobility”-Related Vocabulary to the Migratory Experiences of
Hakka Migrants

In the domain of “mobility”, the vocabulary recorded in Zheng Ke Yin Yi Yi
Mu Lai You Hua provides a concrete depiction of the everyday practices of
movement and transportation among Chinese migrants on the Malay Peninsula.
The means of transport documented in the text include ox carts (kereta lembu),
horse-drawn carts (kereta kuda), and the so-called “Eastern carriage” (kereta
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angkong), referring to the rickshaw commonly used in the modern period. The
designation of the latter may be etymologically related to Hokkien terms for
certain implements or hand-pushed vehicles, indicating the circulation and
transformation of transport-related vocabulary across different Sinitic dialects
and Malay. This, in turn, reflects the hybrid character and processes of lexical
formation associated with transportation in a multilingual contact environment
(Lee, 1990).

This phenomenon indicates that the linguistic environment reflected in Zheng
Ke Yin Yi Yi Mu Lai You Hua was situated in a historical phase of intensive
interaction between Malay and various Chinese dialects, thereby highlighting
the formation and practical use of Bazaar Malay as a lingua franca. As
Hokkien often functioned as a key medium of communication among Chinese
communities in major port cities of Southeast Asia at the time, traces of
Hokkien influence can still be clearly identified in the lexical system of this
text, even though it was primarily compiled for Hakka migrants. This, in turn,
reflects the sharing, diffusion, and interweaving of linguistic resources within a
multi-dialect contact environment (Khin, 2021).

6.0 Textual Analysis II: Cantonese Approaches to Learning Malay

The preceding section analyzed Malay—Hakka bilingual texts, using an
examination of lexical organization and pragmatic usage to reconstruct the
everyday life and cultural practices of Hakka migrants in Nanyang society.
Building on this discussion, the following section shifts its focus to the
Cantonese versions of comparable texts. Given the high degree of similarity
between the two corpora in terms of overall lexical range and organizational
structure, this study does not pursue a simple parallel comparison. Instead, it
concentrates on the points of lexical divergence and differential emphasis
found in the Cantonese materials relative to the Hakka texts, in order to
explore how Cantonese migrants, operating within the same colonial social
conditions, shaped distinctive life experiences and social positions through
linguistic choice and lexical configuration.

Through a comparative analysis of domains such as food, clothing, dwelling,
and mobility, this section aims to demonstrate how Cantonese migrants
responded to the institutional structures and everyday demands of colonial
society at the linguistic level. By attending to these subtle yet consequential
differences, the analysis further seeks to construct a historically grounded
understanding of Cantonese migrant society at the time, thereby deepening our
comprehension of ethnic differentiation, interaction patterns, and mechanisms
of cultural adaptation in a multilingual colonial context.
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6.1 Culinary Knowledge in a Port Society: Food Choices and the
Medicinal World of Cantonese Migrants

In Malayu Yue Yin Yi Yi, compiled by Cantonese speakers, entries related to
food display a high degree of similarity to the Hakka version in terms of
overall structure and lexical arrangement. This consistency is likely
attributable to the continued use of an established editorial template during the
processes of printing and compilation, such that most lexical items correspond
closely between the Cantonese and Hakka versions, even to the extent that
their ordering is largely identical. Nevertheless, despite this highly
standardized framework, a number of noteworthy differences can still be
discerned. These differences indicate that Cantonese compilers and users of
such Malay learning texts did not merely replicate an existing model wholesale,
but instead incorporated, to a certain extent, their own dietary experiences in
the Nanyang context. At the same time, these variations reflect distinctions in
everyday food practices and material orientations among different Chinese
dialect groups.

With regard to the elements shared by both texts, the Cantonese and Hakka
versions alike include preserved mustard greens (sayur kering), white rice
(beras putih), glutinous rice (beras pulut), sago (sagu), pork (isi babi), chicken
(ayam), and coconut oil (minyak kelapa). This common set of food items
indicates that these dietary elements had become relatively stable and widely
shared components of everyday food consumption among Chinese migrants in
Southeast Asia at the time. Such convergence not only reflects the gradual
formation of a shared dietary foundation within migrant communities in a new
environment, but also suggests that certain aspects of food practices
transcended dialect-group boundaries and were transformed into
cross-communal lived experiences. Nevertheless, a closer examination of the
texts reveals that Cantonese migrants placed different emphases in their choice
of foods and ingredients. These distinctions constitute a dietary profile that sets
them apart from their Hakka counterparts and provide important clues for
understanding how different dialect groups articulated their everyday life
experiences within Southeast Asian societies.

First, in terms of the range of ingredients presented, the Cantonese text clearly
includes a wider variety of food items than the Hakka version. Entries such as
ham and fermented shrimp (udang jeruk) appear in the text. Among these, ham
occupies a particularly important place within the Cantonese culinary system
and is used in a wide range of dishes. A representative example is the classic
Cantonese superior stock, whose flavor base relies heavily on the salty and
umami notes provided by ham, reflecting the Cantonese emphasis on
techniques of curing and fermentation (Zhao, 2023). By contrast, Hakka
cuisine tends to place greater emphasis on the practicality of ingredients and
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their capacity to provide sustenance. The differences in dietary structure and
culinary philosophy between the two thus form a clear contrast.

Within the category of fruits and vegetables, the Cantonese text also includes
several items that differ from those found in the Hakka dietary repertoire, such
as betel nut (pinang) and jambu. Among these, betel nut may be regarded as
one of the earlier loanwords to have entered the Chinese lexicon from the
Malay linguistic sphere, with a circulation history dating back at least to the
Ming—Qing period, by which time it had already become widespread in
Guangdong. Historical sources indicate that during this period the customs
offices of Quanzhou and Guangzhou were able to derive substantial annual
revenue from the betel nut trade, demonstrating that betel nut was not merely
an item of everyday consumption but also an important commercial
commodity linking Southeast Asia and Guangdong. This, in turn, reflects the
distinctive position it occupied within the social and economic structures of
Guangdong society (Salmon, 2009). As for jambu, now commonly known as
guava, its name derives from the distinctive odor emitted by the fruit when ripe.
Originally native to the Americas, the species was later introduced into Asia by
the Spanish and, by the Qing period, had become widely cultivated and
consumed in Guangdong. It was even at times mistakenly regarded as
indigenous to China, indicating that jambu had by then become highly
localized within Cantonese society (Peng, 2023).

From another perspective, the Cantonese text introduces a separate category of
“medicinal materials,” a classification that does not appear in the Hakka
version. The terms listed under this category include rhinoceros horn, star
anise, pepper, cardamom, and musk, indicating the distinctive position of
Guangdong within networks of medicinal knowledge and the circulation of
medical resources. Since the nineteenth century, Guangzhou, as one of China’s
most important treaty ports, has served not only as a hub of Sino-Western trade
but also as a key site for the exchange of medical knowledge. Benjamin
Hobson, a British missionary of the London Missionary Society, practiced
medicine and published extensively in Guangzhou. In his Xiyi Luelun, he
repeatedly referred to the practical use of Chinese medicinal materials,
reflecting the high capacity of Guangzhou society at the time to absorb and

transform medical knowledge (Liu, 2023). Among the various entries on

medicinal materials, camphor is particularly representative. In addition to its
use in Chinese medicine (Liu, 2023:57), by the mid-nineteenth century,
camphor was also widely used in industrial and military contexts and gradually
became one of the important export commodities, with its production and
circulation largely concentrated in the Guangzhou region (Chu, 2014). This
context may help explain why terms related to camphor appear only in
Cantonese language-learning texts and are absent from the Hakka version.
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Overall, as a long-standing treaty port, Guangzhou’s social environment was
consistently exposed to, and actively absorbed, material goods and knowledge
systems from overseas. This historical condition meant that although the
overall structure of the Cantonese version of the text largely resembles that of
the Hakka version, it nonetheless exhibits several regionally specific
differences in content. The inclusion of foreign fruits such as pinang (betel nut)
and jambu (guava), for example, reflects Guangdong’s earlier and deeper
integration into Southeast Asian networks of commodity circulation. Moreover,
with the arrival of missionaries and Western medical knowledge, related
medicinal materials and commercial products gradually became part of
everyday knowledge in Cantonese society, prompting the text to introduce a
distinct category of “medicinal materials.” This phenomenon demonstrates that
geographical position and historical experience of trade not only shaped
material culture but also influenced the classification and presentation of
knowledge in language-learning texts, thereby enabling Cantonese
communities in Southeast Asian societies to articulate cultural understandings
and interpretive frameworks distinct from those of Hakka groups.

6.2 Dress and bodily adornment in the Cantonese text

In Malayu Yue Yin Yi Yi, terms related to dress and bodily adornment,
although less extensive in overall coverage than those concerning food or
everyday necessities, nonetheless provide an important entry point for
understanding how Cantonese migrants shaped socially recognizable and
intelligible positions through practices of clothing and bodily decoration in
Malay societies. In comparison with the Hakka version, the Cantonese text
presents a more fine-grained classification at the level of “clothing,” most
notably through the establishment of a separate category for “ornaments,”
revealing differences between the two traditions in both the degree of attention
paid to dress and bodily adornment and their respective classificatory
approaches.

Under the category of “clothing,” the text primarily records practical garments
such as skirts (sarung), shirts (baju), and cloth (kain), with a clear emphasis on
items used in daily life. The category of “colors,” by contrast, lists only basic
color terms, such as red, black, blue, and white—indicating a functional focus
on basic identification and practical needs, and thus reflecting the everyday
requirements of Cantonese migrants. The most striking difference in the
Cantonese text, however, lies in the establishment of a distinct category titled
“ornaments.” This category is absent from the Hakka version but is treated as
an independent and substantial section in Malayu Yue Yin Yi Yi. Its contents
are wide-ranging, encompassing pearls, silverware, crystal, gemstones, as well
as bodily accessories such as earrings (subang) and necklaces (rantai). In
addition, the text includes small, daily items such as toothpicks and needle tips,
indicating that the scope of the “ornaments” category is not limited to
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expensive or luxurious objects but instead encompasses a broad range of
personal accessories and bodily adornments used in daily life.

The appearance of this category suggests that Cantonese compilers did not
conceptualize “clothing” solely in terms of garments themselves, but rather
incorporated a broader set of related objects associated with wearing and
bodily presentation that were practically employed in everyday contexts. Such
items were often closely tied to gender, social status, occasions of use, and
interpersonal interaction, and were therefore more likely to be mentioned,
requested, or discussed in daily encounters, making them objects that required
clear naming and systematic learning. This phenomenon not only points to the
relative complexity and diversity of material life in Cantonese society, but also
reflects the visibility and practical significance of items associated with
women in everyday practices, which in turn justified their inclusion in
language-learning texts. By contrast, the absence of a comparable “ornaments”
category in the Hakka text may be understood in light of a migratory
experience and lifestyle more heavily oriented toward labor, subsistence, and
basic living needs, rendering more decorative or symbolic objects less central
to the linguistic concerns of Hakka communities at the time.

29 <¢

Overall, through categories such as “clothing,” “colors,” and “ornaments,” the
Cantonese Malay—Chinese bilingual text presents a mode of daily life
understanding centered on the body and outward appearance. This
demonstrates that language not only serves to denote objects, but also reflects
the ways in which Cantonese migrants in Malay societies constructed material
life and popular culture through everyday practices.

6.3 Daily circulation of Commodity Circulation, Material Use, and Social
Roles

In the following discussion, this article approaches the issue from the level of
everyday life, arguing that the vocabulary presented in the text is closely tied
to the daily experiences of migrants at the time and can be read as an important
set of clues for understanding the lived environments encountered by
Cantonese migrants after entering Malay society. By examining these lexical
items, it becomes possible to further illustrate how Cantonese migrants,
through language learning, acquired the basic knowledge necessary to sustain
everyday activities in Southeast Asian society and gradually constructed their
understanding of the local lifeworld.

To begin with, within the category of “commodities,” the text includes a range
of terms related to trade, processing, and raw materials—such as dried oyster,
fennel, rattan, and vine materials, reflecting a clear concern with commodity
circulation and sources of material goods. Among these commodity-related
terms, those most distinctive of the Cantonese context are canned tobacco and
tortoiseshell (hawksbill turtle). Tobacco-related vocabulary is particularly
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noteworthy, as the forms in which tobacco appears in the Cantonese text differ
markedly from those found in the Hakka version. Tobacco has long maintained
a close association with Chinese capital, a connection that was particularly
pronounced in Southeast Asia. As early as the beginning of the twentieth
century, Nanyang tobacco enterprises were already competing with British and
American tobacco companies, and several of the most prominent Nanyang
tobacco firms were themselves founded by Cantonese entrepreneurs. This
underscores the deep and sustained ties between Cantonese communities and
the tobacco industry. Prior to 1909, the development of Nanyang tobacco was
primarily centered on Guangzhou, Hong Kong, and Shanghai; after 1909,
however, its sales networks and marketing channels gradually expanded into
Southeast Asia, with particular emphasis on Singapore and Siam (Chong,
2019). This trajectory of development indicates that tobacco had long been a
highly familiar commodity for Cantonese communities, and this familiarity
likewise extended to Cantonese migrants who later moved into the Malayan
region.

If tobacco reflects the Cantonese community’s long-term engagement with
modern light industry and consumer markets, then hawksbill turtle shell
(hawksbill turtle) points to a different commodity world—one closely tied to
marine resources, artisanal production, and the circulation of luxury goods.
According to historical records, as early as the Han dynasty, Chinese
merchants from the Guangdong region were already involved in the trade of
hawksbill turtle shell (Chu, 2015). By the Ming dynasty, within the tributary
trade system, the term “hawksbill turtle shell” (daimao) was already included
in both the Ryukyu Interpreter Vocabulary (Liuqgiu guan yiyu) and the Japanese
Interpreter Vocabulary (Riben guan yiyu). So-called yiyu (“interpreter
vocabularies”) were bilingual or multilingual glossaries officially compiled for
the purposes of managing foreign relations, trade, and tributary affairs; the
items they recorded were typically those that appeared frequently in actual
diplomatic and commercial exchanges and that possessed institutional
significance. The inclusion of hawksbill turtle shell in such yiyu texts thus
reflects its important position within China’s external trade and commodity
exchange system at the time(Lin, 2019).

In other respects, a comparison with the Hakka version further reveals that
although certain items in the two texts refer to similar objects, the actual
entries included differ in emphasis. For example, the Cantonese text records
dried oyster (haogu), whereas the Hakka version primarily lists oyster sauce
(guyou). Both are related to the processing of marine products, yet one
foregrounds the dried commodity itself while the other highlights its derivative
processed product. This contrast reflects differences in everyday usage and
trading practices among distinct dialect groups. Such variations suggest that
even when confronted with similar natural resources, different communities
may develop divergent systems of classification and naming based on their
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practical modes of use and everyday needs, thereby shaping distinct material
understandings within the lived contexts of the Malay Peninsula.

Overall, in its treatment of the “life” domain, Malayu Yue Yin Yi Yi organizes
knowledge through categories such as goods, implements, and human
occupations, forming a knowledge structure closely aligned with everyday
practice. These lexical items not only respond to the concrete needs of
migrants in Southeast Asian society, but also demonstrate that language
learning here was not an abstract exercise. Rather, it functioned as a practical
tool that enabled individuals to comprehend, navigate, and gradually integrate
into their surrounding environment. Through such vocabulary closely tied to
daily life, Cantonese migrants were able to progressively construct a basic
understanding of the material environment and social relations of Malay
society.

6.4 Movement: Linguistic Practices from Transoceanic Mobility to Spatial
Positioning

In Malayu Yue Yin Yi Yi, the category of movement does not refer merely to
physical motion. Rather, it constitutes a composite domain encompassing
transoceanic navigation, settlement upon arrival, and the comprehension of
spatial order. Relevant vocabulary is primarily distributed across categories
such as “shipboard implements,” “housing,” and “building materials,” together
forming a coherent trajectory that traces the Cantonese migrant experience
from departure, to arrival in Southeast Asia, and onward to the gradual entry
into and understanding of local social space. Through the way these lexical
items are arranged within the text, we can observe how Cantonese migrants, in
the process of language learning, progressively constructed their cognitive
maps of Southeast Asian space and situated themselves within it.

2

First, within the category of “Shipboard Implements,” the text records a
number of terms directly related to maritime activities, such as huochuan
(kapal api, steamship), Tang ships (Chinese junks), and rudder (kemudi),
indicating that Cantonese migrants possessed practical experience of seafaring
in their daily lives. In particular, the juxtaposition of Tang ships and
steamships reflects the coexistence of different maritime technologies within
the Chinese migrant experience, and further reveals the interweaving of old
and new technologies in the maritime environment of Southeast Asia from the
late nineteenth to the early twentieth century. The so-called Tang ship refers to
a Chinese-style sailing vessel, long used as a merchant ship for transporting
goods and commodities, and serving as a key vehicle for Chinese transoceanic
mobility and regional trade. In the early period, the Dutch East India Company
(VOC) conducted trade voyages between Nagasaki and Batavia (present-day
Jakarta) via Chinese junks, making these vessels an important ship type linking
East Asian and Southeast Asian trading networks, and facilitating the
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expansion of Chinese commercial activities throughout the Nanyang region
(Cheng, 2018). The term huochuan (fire ship), meanwhile, reflects the process
through which modern maritime technologies entered the Chinese lexical
system and were gradually understood and assimilated. Research indicates that
terms such as huochuan and huolunchuan (fire wheel ship) first appeared
around 1838 and were primarily used to denote steamships. For late Qing
society, the significance of such naming lay not merely in identifying a
previously unknown object, but in the effort to incorporate it into an existing
Chinese framework of expression and cognition. The designation huolunchuan
was derived from the visual resemblance of steamships to traditional Chinese
paddle-wheel vessels, while the term huochuan had already appeared in
historical records prior to Sino-Western military conflicts and was
subsequently extended to encompass the concept of the steamship. As
understanding of Western maritime technology deepened, people gradually
came to recognize that the propulsion of these vessels did not originate from
“fire” itself, but from steam power. Correspondingly, the terminology evolved,
revealing the dynamic interaction between linguistic change and technological
knowledge in the process of intellectual adaptation (Lin, 2015).

From this perspective, the category of “shipboard equipment” does not merely
present the names of means of transport, but rather constitutes a coherent body
of knowledge concerning cross-sea mobility. For Cantonese migrants,
maritime travel represented the crucial first step in “entering the Nanyang,”
and the risks, technologies, and bodily experiences involved in this process
therefore needed to be clearly named and incorporated into language learning.
This, in turn, reflects how migrants conceptualized and systematically
constructed knowledge about transoceanic movement.

Among the spatially related vocabulary, the inclusion of printing house
(yinziguan) in the category of “building materials” is particularly noteworthy.
This term indicates that Cantonese migrants were no longer concerned solely
with spaces of residence and movement, but were increasingly encountering
new types of sites associated with knowledge production and the circulation of
written texts. From the nineteenth century onward, as Western missionaries
entered treaty ports such as Guangzhou, modern printing technologies were
introduced into China. Printing houses thus became key sites for the
production of religious texts, translated works, and new forms of knowledge
(Wang, 2007).

In sum, the appearance of “printing house” in Cantonese language-learning
texts is not incidental; rather, it indicates that spaces tied to textual production
and knowledge circulation had entered the lived world of Cantonese migrants
as recognizable and practically meaningful sites.
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7.0 Conclusion

This article compares two Malay-language learning texts produced by migrants
from different Chinese dialect groups—Zheng Ke Yin Yi Mu Lai You Hua and
Malayu Yue Yin Yi—to argue that language textbooks should not be
understood merely as passive by-products of migrants’ adaptation to local
society. Rather, they functioned as crucial gateways of knowledge through
which migrants came to understand unfamiliar environments, enter the
Nanyang world, and gradually learn how to act and live within it. Through
close analysis of lexical choices, classificatory structures, and everyday
thematic domains, this study demonstrates that even within the shared context
of colonial Malaya, different dialect groups constructed distinct systems of
linguistic knowledge. These differences did not arise simply from linguistic
structures themselves, but were deeply rooted in migrants’ respective social
positions, economic networks, and everyday material experiences.

In contrast to the Hakka version, whose knowledge configuration centers on
labor, subsistence, and bodily experience, the Cantonese text Malayu Yue Yin
Yi displays a markedly stronger port-city and commercial orientation. As a
long-standing hub of both domestic and international trade, Guangzhou had
earlier and more frequent exposure to overseas commodities, technologies, and
forms of knowledge. These historical experiences were directly sedimented in
the structure and content of the language-learning text. Whether in its detailed
recording of medicinal materials, ornaments, and commodity circulation, or in
its clear classification of maritime transport and public spaces, the Cantonese
text presents a framework of everyday understanding closely aligned with
interregional trade, commercial exchange, and the circulation of knowledge.

Crucially, these differences do not remain at the level of abstract knowledge,
but are concretely embedded in ways of perceiving, understanding, and
naming the material world. The Cantonese text’s emphasis on medicinal
substances, rare commodities, and decorative goods reflects the lived
experience of Cantonese migrants long embedded in commercial and trading
networks. It also reveals that language here was not merely a tool for referring
to objects, but a practical means of organizing experience, classifying the
world, and engaging with newly encountered systems of knowledge.

This article therefore argues that such language-learning texts should be
treated as key sources for understanding migrants’ processes of knowledge
construction. Through acts of naming and classification, these texts preserved
not only linguistic equivalences, but also the pathways through which migrants
understood society, positioned themselves within it, and made sense of their
surroundings. The differences between the Cantonese and Hakka texts
illuminate how migrants’ economic roles and commercial positions in colonial
Malaya profoundly shaped their perceptions of the material environment and
their sense of social location.
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In sum, Malay-language learning texts compiled by different dialect groups
were closely intertwined with the economic activities and everyday lives of
their users. This relationship directly permeated the internal structure of the
texts, making language a vital medium through which we can re-enter
historical societies and examine how knowledge was generated. By closely
reading these seemingly modest booklets, we gain a more intimate view of
how overseas Chinese migrants learned their way into the unfamiliar world of
the Nanyang through language, and how, through lived experience, they
developed distinct systems of linguistic knowledge and world-making. This
perspective not only deepens our understanding of internal diversity within
Chinese communities in colonial Malaya, but also offers a promising avenue
for future research at the intersection of language, material culture, and
migration history.
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Abstract

Taking the Teo’s family in Bukit Mertajam, Penang, Malaysia, as a case study,
this paper integrates family Qiaopi (remittance letters), migration
correspondence, and oral history data to explore how Teochew migrants
constructed their cultural memory and identity through letter writing, kinship
networks, and religious practices during the process of transnational mobility.
Distinguishing itself from existing China-centric studies that primarily
emphasise the “emigration” experience, this research attempts to re-examine
the life course and cultural significance of Qiaopi from the localised social
context of Malaysia. Through transregional and intergenerational exchanges,
Qiaopi became a vital medium bridging the ancestral home and the host land,
enabling diasporic families to maintain historical continuity amidst temporal
and spatial ruptures. Based on an analysing of the Teo family, the paper further
argues that ancestor worship, folk beliefs, and funeral customs are not merely
religious or traditional practices, but essential cultural mechanisms through
which migrant groups respond to their diasporic conditions and seek spiritual
solace. This paper advocates for the integration of Qiaopi studies with oral
history, facilitating a dialogue between “documentary memory” and “human
memory”, thereby capturing the emotional experiences and ethical practices
often overlooked in macro-migration histories. Ultimately, this research
contends that Qiaopi should be recognised as an integral part of the Malaysian
historical and cultural landscape. This study deepens the understanding of the
complexities of transnational migration, cultural memory, and identity
formation, whilst offering a localised perspective for the field of Chinese
Overseas studies.

Keywords : Teochew Migrants, Qiaopi, Migration Correspondence, Oral
History, Malaysia
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Wy, B SN R R AN AR T A

BT, ARG HERT TG BRI SRR LS I FE A B Z IR, 3
RN A 3 S 7 752, i N PR N B R AR AR,
AT VAN TE A R B 5 AETE S B S 1 & g, SERefEeiticie 5
CNHACAZ A S, T R SCR R RIR R . ek,
RO IR 2, A0 R SN M X e 1 F U AR E Ja 7
B et R SR, SRR AT U IE iSOk TP BT s S
Rtz R, 2019, MEZT, SRIEARFHUKTITT, 1)
ZAFE TR, TR SO 5 S AR BIR AR R L, T
BB . PRI, A SCRLE SR PG S BH K SR B DR AE AR SCHR At
T, S HFERE SRR DIRTUR, RN S0 72 15 [ i
B P YRR R M 4 L A IR, JFEE 5 B R H I,
ARSC ARG SR P (R AE T3 Y s 8] I3 R P B 4 01 o ik AR 1]
R, RS AR — i B AE M S s MU R SO SR, BT
SRS RRICES B AR R IR . 52, AR
AR o R R 5 A 2 RO SEAR SOk, TR FL N SR TG I S 5 S04 3
S, AU DA IR R T AL A AN AR AR LRI TR A

= MNHEEEEEE: KRFERIBRAR

ARSI I (Bukit Mertajam) 5K [RGB NN ZE, BRIFETIIF
FROAE B 2R PG 0 ) 5 i 22 56 e LA HIRAE SR SCA R e B ST B0k U E
2020 £ 1 JJ 552024 48 4 FAIFTHEAT 0 8 XA VTR,  BARIK IREIR 47
14 PERE RS (e 13 09t 1 A REF MAEM ). BRI x IR
Rl B B T AR BE A e K IR R AR U7, 45 5 SR AiE, s
R BRI SCHRES Sk, MR TEH SRS I 2 R R g S 53¢
Aep [ R Fr IR O HE, b s i 2L T fE

ASHIE T AAE AL AR AE 52O R R, A SR AL 25 LA B D e 1Y
T ST . 1R AT FE 2 B IR T E A 2 st St a LR,
T A8/ SR 8 5 {5 A8 P VA v L PR S5 A i DO o A Sl 7K R R
g8, B RPN AR A0 T 7242 Jo R TR b e S5 i
G, AR SO RE RS E S DR P NE RS P S SO IEIE . H s, ASCRLY
SRV 5K B R AR 0 IR B AR DL/ i, R S5 S L5 R B

FEATT 5o
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(—) KRFFERBRZER

IR >k PO AR IR O Ll IR JLFS (Alma) HIFK RS, HAHEE N A
AL TTEIRE X A5 . eI HRRCIREE”, RIGMREIRM M B ik,
HECARFEE, WISk X g Rz EE (2021), 2020 F4AGRE
M1 20 75N, HAifgsbegrie Nig 10 J5, SRR & B AR R
22— W REAREE, STLUEY . ENER TS Dok g A3 %
W, ARIEIA BRISE, Dok (F) TWEIEE AN H 1911 419 97207
ANZ 1947 FF 38 % 364188 N, & DL ANFE IR 5520 g, SNfET
HfRS R, RN XHBUTR:

F1: 1911 219475 5K 0 £E L 47 7347 [X 35

T K X G IIN

19114 19314 19474F
Bk Singapore 37,567 82,405 157,188
B 3 Penang 16,428 27,813 48,901
7NH Malacca 1,961 3,687 7,208
W 5 Perak 14,488 20,167 33,091
=3 Selangor 5,206 10,464 21,198
#RFE Negeri Sembilan 1,247 1,762 2,518
2 % Pahang 949 1,754 2,770
ZF  f# Johor 19,355 35,935 54,539
# 47 Kedah AN 23,045 33,319
#F%F} Kelantan A A 660
G FM Terengganu ANV ANV 800
PeFGTH  Perlis AT A 1996
IS N OND) 97,201 207,032 364,188
B R

(D 518 BRI Sk 825 3#E) (74-6),

GIRLIEE

g2, 1922, dbal: #45

() B A (BRTEIFHELEY (T37-38), WEHEAR, 1950, Hrmk: w8 H .
(3)  BlA (SRTEFEE) (T111-113), EHFEREE RS, 1959518 4 &5

BRRE.

(4 S.C. CHUA (1964). Report on the Census of Population 1957 (pp. 68). State of

Singapore: Government Printer.
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MEZTT I, S PHNFS Ja S SRR 30 A ABOINIR . SRty Ak %55
HATNE, Hpdb S EE X BB O D, ATBR T BRI
I GO VR ALIX . AR SCWE FE K SR, RIS A K Ll X
FHIFES REEZ

ik QS % B R AT B 3 &8 20 (28], ARIE 3205 5Kk 4 Ak M otk
gk A RE A R A2, HAHACSK WME (1909-1959) AT RKEIBHA R 2,
R RKITERE, TN AR ES 2 BUE B VR A o L sefrid Z -0 CUME LLH 5
WELE G FACIL SRR SN, 2978 1930 Rl )5 . sk IR HRIA ok
Je s VEITAEORIL E —7, W HBEER SR 57 30 TAE, 155
VA ARt OB S TN

HIE, sRRmE B T 2: (1925-1991), #EEHEH6 T4 &0, K
RIS TR [ERERNE, Lt ot /& A LS o
OGN, MR A 2 A LR Rmg I, H R s e, AR, B
FR s, L AEREAEETRIMNE S AE, HEUESE L.
[RIE, ASCTEEEH K RSt R, R OR B BT i Lo il o 1) ik 44 S5 4
17, PAEI N —BE BRI . KHEAEFmE, KR 727
KN KTFkEI. —FikEZE. ke, ke P, LrkEaM.
ANTIEM: UK ARSI, ke s =aikaim, kL
TKAE. FEXEIOR, sk REET RS OEGKFIRE, FRAETE
e, BHBEAER 2 HACRHESE, MEHEEmE RS RIIEL, HRTLEH
AR T Dok, 2 A s AR R R 45 .

KA (1926-2009) NskHE 2 56 —F, TRAARL EET R KB
Y AEAZOANYZ —. HEHRKMKE (1928-2018) IB)EIHEH 6 T 5 &,
AN K%, P, = 748E. WFelE. B 78R AN T4
B Z)UNAK L AT ZLExe. =HBk WA, iiH%E. H
JEARTINAELCIL 30 RN, FKIEMGREZ A4 EfE., kit R2 h, %«
P AR QS 5 2 o0 R I 8 M 8, AR S 57 80 15 IR R
PEtAIL AR SE R, S5 KRN H W ielE. JTHAERRKENE
BN, AR R AAEREEE . 55 5 AE A e, KA
PR FOE TR e AE AR . L 34k, BAA T EE I E L. T EIRPK
Wz i ikt 2 7okl B ik KK 2%
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B sk RER AT R A

K IRF IR R IE ML 4, B H, (HRASRINE, Boxths
SRR SE . 2V Ik AR, HA R, R, KUK E
MRS S o B, SRS RO T ME— RS AE LS (SR 20200, E—
wEIEE R R, RN A R b i BACR LR 1% AL

(=) RERFKRKFILIZLE 4K

S5 KA RREMZ, AR SR 22545, HART, Joik
REPEZRS, BHIGRTENE. BELFREGE, ZinEditqm
FEEER RS . SKIRSURIIFFHLAER, IEPRIL I 78 2 i 2 220K
GINRZECAE . SKARERZ: “BAIKM LT RRKE A AR 2,
BT Wiba CRAN FeaE ek, Rtz o, » (5kA
fid: 2020) FHIFAL UM OKRE" ST, WECE M, ERN REEK
EH . BEERRHI L K, TR EN BB SIIESN, IR E LR
SRR P N 7/ N 2o 2

CRAVERRY 1932 4F 7 H 23 HRIE BiC iR S 1) 5 HLpE B 4«

R ETA, R2HE, HO0RT, R SEERE, &
FEAEEMN R, URAXZZETRAN. RECART, SR
AEEBESHE, WHANPE, WS INIZmA. AR
A, HRCA, FEAIPNLE, KLU SRR
NN WEEE, SOk, 2 ANH, SE5 L, &R
AR, RiFfso g, FiiXzdd, sE KNESE R Z M

C T KK, RAHTMART HLMAREE, —HHHERS, B rmEiirRel
INEECRTE 2, XA O 2, MR E BRI . HE R RS (FRETE 2021: 280).

TORERET AR RA, Z2ERTEAREIMEFZ SR, AR, SRRt
T WINX ZHERIE, eSS RAG RIS, Sl AR 7 A Bl E
1, WL NEFICFREE M. ” (GEEE 1965: 797-798).
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T, DANEREE, NIRRT 257 TARE .. ((FVERRY 1932 4F
7 H 23 H)

SR SR, R T RO SR S IEERE, ER R
AR 5 IR R . IEMPRE AT < AIUAERUE 11
O, AWZEAAEMANER, ERARMIEAMAA L THRAE S
#, WHDHHEEZE LR AR e, R B NIEER I
IEFHE S (BREA, 2021, X6l EARERBE, MR YR
PPN R DS S

gk IR MR TG A RAE 1940 FFAC—EE . H— PR AR I 5
LR AHARIE B, MBS HE H ZE 4], Hril a0 R 2 6K
BUA s B LRNEE . B2 1950 F8K, SRR T ABHIMKE . 5k
H2% (1926-2009) L EHAE, ARIFFHRZ R, REUPEHERY
WESKAIMAR . ZUE R “RESH—FHT, WP RNHEE
FEHPE, PMEBIMAZTF. » (Gk&K, 2022) XFHERER, B2
P47 N, R, BRI RLE 1990 FAC G R H . BE%E 1R
B SRITHR AN EE, “RES " MThRER BV AW R, Fhn sk
PRSI B A ik SR A B R PG I [ 58, 5P E K 2 1B RBE 2 iRk Hkn]
D, AR BES T AR e, S i R A B AE 22 B A ERE v ()
A5, MBS ECEE LA ], LA S TR IR A K L il
177,

SR, KRR RAT D & 90 FAE1E, AL HF RN RER.
ZUERE, BHEMHEZT 1969 FE1<H—=F iRk ot %. %H
PN T R TE I s AR N SRS I R 2, R 2 4B N SR BE IR R L ARk 22 5
XA %2V B RS H—=4F (13 May Incident) J3 K75
F 1969 & 5 H 13 HIEK M —37MiErh R FE4F . Dok 0 W BT BUR & 77 #
FEUE A 3 B R AR N R 58, TR IR TE M PRI BGG . &
Brae hZEREK, MOmsl Ko, SR, K NN EEEszbr 2
R NEFSTHE NPT B R AT N IRIRIM RN R S 8T 2 N2 ESE
BT, FBENT I, ZAEEEATHE, LN S 25 55k
T S ERURGAE S R A A, A R BUA A

ASAERFEAZ VT A AT T, AVERFMaE, EkBOidtsr
R H KB SRR, TRRZIE M T A NCAZ I A 5. 5 2,
AL AN DR B TR R, S8 —Ff D SR MR BRI B A
K RSN ST I, NS B R 3 S O AE S ) et AR, T —
MIES F AR IRZ S AtB AR TR, R E RS 5 A
HIGAL . B HLS HIRCIZ S5 &, A5 BB R 08 S N G fe]
FERS i Z B T <5 RO A3 i o S A R A 2 (0 AE
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fARGR , T A B2 G A 2 STk S AN T B 1 2545

= NXAEBHKEZ: kRFENFMEBRRE S

BT R AR RRIESINAGE I =, 10155 M2 ie4245 L)
by BAMEA . Hit, 185 RKELBLEALINNA BN SCA”, BITL
ASEFFSIREHIE S o« Y AW E 7 B fa) o] 32 2 s, JLT
S[R3 1) 45 DA I ——3d AT A7 T B E——— T 307 1E 2 3 A 1) oK
- BT, 2012). FRAVERNSCFEME, AMURAE T BEFEIEAE 1A
IR, TEZ SR R RN BOC 25 SNME . B B R SUMYUE T4 5k
FHMAR, BATEIBENCFERS, BB NCIZEREEZKEED
17+ PR ER ST ARG 1K
(—) E\REEZ: W25 B4k

S a1 1 A i 1 Y T 20 11 e 0 O = 22 N/ 1 A €
B AR 2 & VA EE ik 5 S50 R . BRESUITRE, #
TCIFK IR, AR S AR T aE A, WAERIEESEF, &4
FEVRFRON S (TR, 2021:). ARSCREM A, 5Kk IR 1990 F4L
EZPEEMN B RE R, MR HEIER RS, HEELS5i2
W% OS2 UiE K HIERNIL, Z2HARENE 2 IR 2 . AER A
SN B SRR OB ERE HS kA, 2022). HEMAA T —HAN
1990 4F 11 A 10 Hik A iar | H Ew FE [ & ik IRz i 54
BRI E R, ACERNTERE G, AL S0Emes:, it
T ERMRFS IS PN SO IZ AR =

(=) HESEF: RERBIBERF

PREVHT T CRERBUGEAMI A S2EN) shaRt, <RIt S s agmial A —F¢,
FEABUGHIN N B4 )\ 2348, AR e (N N, A RR AT
SHAEZGRIE, BAWIRMESEENS. £F75, ol EY. W $
Tov RS A EMERA AT H B, PATE BN A S 0103 3h i e S JH N
KRR SRR B SR BAME B (BREIEL, 20100, ISR,
SHABOEAARAT A, ERFRICILAT IE SR A . AN 1991 4
B GREZEZED Kb, k&Y 2 5 23 HEEMA A%, & & 5
AR RN Jm P B S 2, PR, AR, BRI
R IK, RBERTAE MM, AAZZ IR 28 LIS BB 2R EE
JTEREEPIE, A KRR . AR ARSI B 2 (T8, Rk K
FEEW, DMEB 2210 IR0 "I —SCF I B, AMUEE
[EEIE A, B LI K A SOOI e R AE, i TEME S
VoI5 8], TR I RS B (RS A A
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BEEEANUARIL T 238 1 BAR S, B RAEE % R T MR T 3 m]
3t R (T N SRS . IR AIRRIA R S o TSR BT
SR, XTSRS VO R NSRRI RSz — o A5 AR &
e, AIRMEACT IR AL — I T SRS T A0 E AR 5
BRI BRIk, 201D, bz, $5EH R LNSEHE S AT 8,
1E2R8 RACEERR P 1 B S AR I

F£1993 £ 1 H 29 HIKk& M s —E K A5, IRieid a1 440 SRy
Foz 2, SCREASHL, AL 42

B L A AT S SR IR T «

W, aWERD DR, FKEEEH KR, AEXEEN
e, TAPECRRIE =TT, RO, TER—D), FERWCEIFER AR
K 600 7T, XUREER R 400 7T, R E A& INLL,
THS B AMEN 100 76, F 2L AMFEA 40 T8, AU, BT
TR, R . SR, BB, EEHEUR! BERNK
TR R, EONRE, RS E, H AT e s
MHHANRTETZI0, RIS, Phere, ERg sy,
R e B8, REREM, IEBRER, 2o, KRmik. Jf
B % |
iR
1993.1.29

PESRAE S TR IRAG B SO R T R BEAUESE SR, EEMR
PRt b RS L NS R ER G A =N i D =R P QUi 2 PLDNE 25 RQUIE i
MAME SR . R V5H R, MNTEFE TN AOOR AR & w2 [ 45
fAZACHLSE, THEIHA R, AN SR 2 5. — B B2
FKMERANRR ZEPRR . BERR CRORRD 25, TE I Z0BRRR. kR %
BHARN GmlED (GkARE, 2022). XY E5HANLE, FHLRE
FEADRAEM, RGN R 32 .

(2) RIEME: BRI ELE

MRS RRAEHEAN I, Ao WA A A RS R SR - LR AL TR HY
UM RAL S BAEASERIIT, IRE 7 F GRS MR — R %
A A2 R IE R  FRRE AT ML 7 97 e, B e AR X3 3 =
SR, DR ORAT VI 2 55K B R X% RO — 2™ (ALEAL, 201920,
{EAMB L BN IESE R 2 5375 SO gt . W B8 XKk Batr s =il
HESKMAZR, FFLLTFREFR B EE5 I MR AGRER IR (R
2012),
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gk RS P35 1 2 I ISR REAX I 2 5, o] WLt RAE 47
B E. 1993 4£ 9 H 2 H %2 1994 45 4 H 9 HEHME 4, K& 451
P2 WOER R TCIN 5 B AT B AR A eI 2 >, FEAR AR B
EIE, N ERTR:

B 2: 1993 49 A 2 HE R uWARIR K KK AT i X

PEOREE R QI B & IR &) 1038, < KIBARE R B0 £ M B = 2
Fafa, FERMRAEESCAREZ . HEnE A NATAET R ks, B
MEGT 2 by, FEMEIRE, BosXUs, HAUERAT Tk, PR ALEIE T
Hilie AZ FE /R 0 EHTEM, Sl 518 =8, AN 0w
() MRKF. 3— T, 1985). RIFEMICE (1278) RmEIAL, H R
DR BEE A SCRME ERT BRI BT (50 X2
M, FEFREES—AREEWI . 2An B ESE . XM a) gk alTE,
B SCRFERIERIN o SCRFEMIETTPEIERS b, I eE P15 2 i AR B,
TN ST E R IT— 0 . iR 2 AR H, i R AR
AT L2 NI ILE, WA —BHEHBRE (SR, IR
W B LA H =4 )\ AL B M I R e 2 5 3 2 b, Z B R AE S S
SET AR A 0 BH A F A, R A R A R 25

by TR AT | S ANV ER A TTIE= DA B e X1 NPT L s = S E RN
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W, ZOMEHAEIRTRE AL, ZUiaE s, HHZM AR, T
REL FEBENEFRSE L A HA, mHR T S5SEEER, 5 OME LU
f& (GKATE, 2022). HEZ T, EHT 2024 4F 4 H w347 HEFU5R
BRI, KA I— R JERESARFEEEAE KRB TOIN”, AHRACRAE
YRR AT TR AR LR, AR N X—RENZES, 1HxBHH
P HUSOE RS TR, (FACIZE B B S R T T A . X By Abifg
AN R 5 1E A& T AE S B R W 5 7 S AR B, S mi7E
5 RZ R - FheF B E . XM SE B B FE S, JEIERR
gl AR N, R B EURREEN Wy b, R E SRR 58
ML EERR. #52, HMTERAGE PR E ML, E2
— MR TS SRR LA R iR AEs B ST,
T A 56 DA AR T R 3K — R R A I 8 P 2 ] o

QUIDIE 2 Y2 RIS R W ES it 1 2E- i nfe SN p UM

FAMNZFREAMRUK, HAHRMSAAEIAE 5 2582 5, TRIEf
BAERX A S SREGIEKZHE, BR SR EA LA R e
Fe, ety CHAERTENGL B TR AR KT AN
Hit. Hr, 2 NFURBEHEE, BN X ARy “HEE, Mtk
VG L MU 22 R 2 g fifa R B AR 28 (SRR i 2022) . ESRAHI%
S5 R H P NS A i SE 825 R S (AR R B, AN DA S R % &
5 R AT IMAE AL DIA R

FEX —(E ARk ZE KUK R R fr e i B 2Ok . IR
s “E5tE M, BRRERE; FAER, IRRBZEN (1R
", 2008). AAE. AEARS ARG E Z A, BOR T RAL R I,
MVEAERERETF XK BB 5, DMEFE . ER s sUa Ria]
SCRE, FFUALLCOMEIREE S, RAEA S NN, RS )5, #
R gk, DUREIRES AL

MR« R F s B, RS R b X e ZRAL IS T
EUAE, B R T AIZR A AR, (R R D) X FE REAT PR A -
SRR O R B L, =R EATIE, KU B .
T BMEESE, JFETE, ARSI AN TUNE R R R, 36
HAE e, BAENMER %, BRKAMERI, HRIHTE XK
(RIEIL, 1993). FERX—IRET, B RZEERIL AT XK T X 2
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RS 5 e R R AR, R A L E .
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Abstract

The That Phu Temple is one of the earliest Chinese religious centers
established in southern Vietnam, enshrined Guan Sheng Dijun. The temple
derives its name from the joint establishment and participation in worship by
Chinese immigrants originating from seven prefectures—Fuzhou, Zhangzhou,
Qiongzhou, Quanzhou, Chaozhou, Guangzhou, and Ningbo—and has long
embodied the historical memory of the Chinese community in southern
Vietnam. In its overall form, the That Phu Temple adopts a traditional Chinese
temple architectural style, characterized by a integration of various traditional
craft techniques, including wood carving, stone carving, and glazed ceramic
decoration. The statues of deities within the temple are made from diverse
materials, such as carved wood, ceramics, papier-maché, and reinforced
concrete, reflecting the artistic styles and craftsmanship of different historical
periods. As an important regional center for religious and cultural activities,
the That Phu Temple annually conducts ritual events, including the Lunar New
Year, the Lantern Festival, the birthday of Guan Sheng Dijun, the Zhongyuan
Festival, and the Xiayuan Festival. Participants include not only members of
the Chinese community but also residents from surrounding Vietnamese
communities, thereby facilitating cultural interaction and exchange between
China and Vietnam at the level of religious practice. Through an examination
of the historical development, architectural form and deity system, as well as
festival practices of the That Phu Temple, this paper argues that the temple
functions not only as an important carrier of Chinese religious beliefs but also
as a key institutional space through which Chinese immigrants in southern
Vietnam constructed an inter-prefectural religious community and sustained
social organization and collective identity within a cross-cultural context.

Keywords: That Phu Temple, Chinese culture, architectural art, carving
craftsmanship, religious center
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