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Abstract

As digital technologies increasingly enter the agricultural sector, the digital economy has become
closely linked to agricultural economic resilience. Using city-level panel data for 284 prefecture-level cities
in China from 2011 to 2022, this study constructs composite indices of agricultural economic resilience and
digital economy development and applies a fixed-effects model to examine their relationship. The results
show that digital economy development is positively associated with agricultural economic resilience. This
association remains broadly stable across alternative index construction methods and sample adjustments.
Heterogeneity analysis further suggests that the relationship differs across regions and stages of digital
development. The positive association is statistically significant in eastern and central China, but not in
western China. The stage-based results suggest that the positive association between digital economy
development and agricultural economic resilience is mainly observed in cities with low levels of digital
development. In the medium- and high-digitalization groups, the estimated coefficients are statistically
insignificant. This pattern is consistent with the possibility of diminishing marginal returns to digitalization.
However, the coefficient in the low-digitalization group is significant only at the 10% level, and formal
coefficient-difference tests are not reported. Therefore, the stage heterogeneity result should be interpreted

as suggestive rather than conclusive.

Keywords: Digital Economy, Agricultural Economic Resilience, Regional Heterogeneity, City-level Panel

Data, China
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1. Introduction

In recent years, intensified climate change and frequent extreme weather events have placed
continuous pressure on China's agricultural production. In recent years, climate change and frequent
extreme weather events have placed continuous pressure on China’s agricultural production. At the same
time, fluctuations in agricultural product prices and changes in the international supply and demand
pattern have also exacerbated the uncertainty of agricultural economic operations to some extent.

Under these realities, the development of the agricultural economy no longer depends solely on
natural endowments or output scale, but is increasingly influenced by the combined effects of market
mechanisms and external shocks. How to maintain the basic operation and functional continuity of the
agricultural system in an environment of frequent shocks has gradually become a core issue of concern for
academia and policymakers. Around this issue, the concept of "agricultural economic resilience" has begun
to enter the analytical field, used to explain the agricultural system's ability to withstand, recover from, and
adapt to risk shocks.

Meanwhile, the rapid development of the digital economy is profoundly changing the traditional
economic operating mechanisms. Digital technologies have reshaped market matching mechanisms and
platform organizational structures by reducing information acquisition and forecasting costs (Agrawal et al.,
2018; Goldfarb & Tucker, 2019). and improved productivity and resource allocation efficiency through data-
driven decision-making and intangible capital accumulation mechanisms (Brynjolfsson et al., 2021).

In agriculture, the expansion of digital infrastructure and platforms is accelerating agricultural market
integration and supply chain restructuring (Reardon et al., 2019). More recently, a new generation of digital
agricultural automation technologies has emerged, with the potential to further enhance productivity and
resilience, while also addressing the environmental sustainability challenges driven by past mechanization
(FAO. 2022). It is evident that the digital economy may enhance the adaptability and resilience of
agricultural systems-that is, agricultural economic resilience-by improving information symmetry, promoting
income diversification, and strengthening risk management mechanisms.

However, the impact of the digital economy on agricultural economic resilience may not be a one-
way positive relationship. Existing research indicates that while agricultural digitalization improves

information acquisition efficiency and supply chain coordination, it may also strengthen reliance on digital
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platforms and data systems, thereby introducing new structural risks. Zscheischler et al., (2022), based on
interdisciplinary research, pointed out that agricultural production systems, after becoming highly
dependent on digital data and intelligent platforms, may face potential vulnerabilities such as data security,
technological failures, and imperfect governance structures.

Furthermore, while increased market integration helps optimize resource allocation and expand
market reach, it may also accelerate the transmission and spread of price shocks across regions
Bekoe et al., (2023). In a highly interconnected market system, external shocks are rapidly transmitted
through price mechanisms, potentially increasing the sensitivity of agricultural systems to global market
fluctuations. Uneven distribution of digital infrastructure and digital skills in rural areas may exacerbate
regional development disparities and have differentiated impacts on the adaptability of small and medium-
sized agricultural operators Morris et al., (2022). Therefore, theoretically, the impact of the digital economy
on agricultural economic resilience is not a one-way promotion, but may exhibit characteristics such as
stages, regional heterogeneity, and nonlinearity. Its marginal effect depends on the degree of matching
between digital infrastructure and the institutional environment.

Although research on digital agriculture has increased, existing studies mainly focus on specific
technological applications rather than the broader digital economy system. For instance, previous studies
have examined drone-based data collection and wireless network applications in agriculture
Ballestrin et al., (2026), the development trends of precision agriculture and digital agriculture
Niedbata et al., (2023). and blockchain-based traceability systems for agricultural products
Pang et al., (2024). While these studies help explain how individual technologies are applied in agriculture,
they do not fully address how the overall development of the digital economy is related to agricultural
economic resilience. More importantly, limited attention has been given to regional heterogeneity and
stage-dependent effects. This leaves an important gap: whether the relationship between digital economy
development and agricultural economic resilience varies across regions and whether its marginal association
changes as digital development advances.

The aforementioned theoretical and empirical shortcomings raise several key questions: Does the
development of the digital economy systematically enhance the resilience of the agricultural economy?

Does its impact vary significantly across different regions? Does its marginal effect diminish or undergo
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phased changes as the level of digitalization increases? Answering these questions will help deepen the
application of resilience theory in the field of agricultural economics and promote the theoretical
integration between digital transformation and structural resilience.

This study has three objectives. First, it constructs city-level indices of digital economy development
and agricultural economic resilience for 284 prefecture-level cities in China from 2011 to 2022 and
examines their relationship using a fixed-effects model. Second, it investigates whether this relationship
differs across eastern, central, and western China. Third, it examines whether the relationship varies across
different stages of digital economy development. Through these objectives, the study aims to provide
evidence on the regional and stage-dependent characteristics of digitalization in agricultural resilience.

Based on this, this paper makes three theoretical contributions. First, it incorporates the
development of the digital economy into the multidimensional analysis framework of agricultural economic
resilience, expanding the explanatory scope of resilience theory for structural technological change.
Second, based on panel data from 284 prefecture-level cities in China from 2011 to 2022, it provides
empirical evidence at the city level, compensating for the inadequacy of provincial data in revealing intra-
regional differences. Third, by identifying regional heterogeneity and differences in the stages of digital
development, it reveals the dynamic and phased characteristics of the impact of digitalization on
agricultural resilience, thereby enriching the theoretical connotation of research on the digital economy and

regional resilience.

2. Literature Review and Hypotheses

2.1 Theoretical Foundations of Agricultural Economic Resilience

The concept of "resilience" was first proposed by ecologist Holling in 1973 when discussing
ecosystem stability. Its core is the system's ability to maintain normal operation in uncertain external
environments and preserve key structures and basic functions in the face of risk shocks.

Later, this concept expanded, and in 2006, Folke further extended the theory to the socio-ecological
field, pointing out the dynamic interaction between economic behavior, institutional structures, and the natural
environment. Therefore, learning and adaptability are key components of system resilience, making resilience an

important theoretical perspective on the operating mechanism of complex socio-economic systems.
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In 2010, Simmie and Martin introduced the concept of resilience into regional economic research. They
argued that economic resilience includes not only the ability to withstand external risks but also the ability to
recover and rebuild after such risks. China’s digital economy reached 53.9 trillion RMB in 2023, accounting for
42.8% of GDP. They pointed out that economic resilience includes not only the ability to withstand external risks
but also the ability to recover and rebuild after such risks. Subsequently, Boschma (2015) analyzed the concept
of resilience from the perspective of evolutionary economic geography, arguing that the degree of industrial
diversification, institutional environment characteristics, and path dependence mechanisms have a significant
impact on regional economic resilience. With the continuous advancement of theory, the connotation of
resilience has gradually shifted from a single consideration of stability to a comprehensive examination of the
long-term development potential of an economic system, and has gradually formed an analytical framework
encompassing multiple dimensions such as resilience, recovery, and adaptation.

In agricultural systems, agricultural production activities are highly dependent on the stability of the
natural environment while also being influenced by the market environment. Therefore, climate change, price
fluctuations, or adjustments in agricultural policies can all potentially impact the agricultural economy
(Tendall et al., 2015). At the same time, agricultural production processes are also constrained by biological
growth patterns, and the agricultural production cycle is relatively fixed, resulting in limited adjustment flexibility
for the agricultural system. Therefore, the agricultural system exhibits higher sensitivity to changes in the external
environment. This shows that the resilience of the agricultural economy includes not only the stability of the
ecological level, but also multiple economic dimensions such as market stability and institutional support.

Current research largely defines the connotation of agricultural economic resilience from three
dimensions. The first dimension is Resistance, which is the ability of the agricultural system to mitigate output
and income fluctuations when facing external shocks. The second dimension is Adaptability, which
emphasizes the speed and extent of recovery of the agricultural system in retuming to its existing srowth path
after an external shock. The third dimension is Transformation ability, which is specifically reflected in the
agricultural system's ability to achieve long-term structural upgrading through technological progress, industrial

structure optimization, or institutional innovation (Gao et al., 2024; Luo et al., 2025; Qiao & Li., 2025).
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2.2 Digital Economy and Structural Transformation of Agricultural Systems

The rapid development of the digital economy has a significant impact on the resilience of
agricultural systems, primarily in terms of production and markets. Firstly, in agricultural production,
the application of digital technologies can effectively reduce the cost of information acquisition and
forecasting for agricultural producers, thereby significantly improving the decision-making efficiency
Guo et al,, (2025). and the efficiency of agricultural resource allocation Xie et al., (2025). Furthermore,
when data becomes a crucial production factor, big data algorithms and the underlying platform-based
coordination mechanisms can enhance the matching of supply and demand for agricultural products
and optimize the upstream and downstream links of the agricultural supply chain, thus achieving an
overall improvement in agricultural productivity Luo et al., (2021).

Secondly, in the agricultural product market, the construction of rural digital infrastructure and
the development of rural e-commerce platforms have significantly improved the transparency of the
agricultural product market and the matching efficiency of agricultural product transactions Wen et al,,
(2024). Chandra et al., (2024). pointed out that digital supply chain integration can improve the
operational efficiency of the agricultural product market by shortening the distribution chain and
reducing transaction costs. Lyu et al., (2025). further found that agricultural digitalization can optimize
farmers' sales decisions and improve the stability of farmers' income. At the same time, digital finance
has expanded rural financing channels, while rural e-commerce platforms have expanded the market
space for agricultural products (Gao et al,, 2024; Wen et al., 2024). These changes have made farmers'
income more diversified. Under the combined effect of these mechanisms, the digital economy may
improve the adaptability, resilience, and recovery capacity of the agricultural system through multiple
pathways, such as stabilizing farmers' income sources, enhancing the collaborative capabilities of the
agricultural product supply chain, and improving the transparency of agricultural product market
information, thereby enhancing the resilience of the agricultural economy.

On the other hand, the development of the digital economy may also bring certain risks to the
agricultural system. These risks are mainly reflected in the following two aspects. The first risk can be called
digital dependence risk. When agricultural production and agricultural product trading rely excessively on e-

commerce platforms, big data, digital systems, and other systems or platforms, the entire agricultural

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026) n
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system is prone to collapse if these systems or platforms encounter technical bottlenecks or system
crashes. Qu et al,, (2025). pointed out in their research that while agricultural digitalization improves
efficiency, it may also be accompanied by problems such as data security, technology lock-in, and
imperfect governance structures, thereby weakening the flexibility of the agricultural system.

Furthermore, while digital development has increased the integration of agricultural product
markets and optimized resource allocation, it may also accelerate the transmission of price shocks across
regions. Simply put, once agricultural product prices fluctuate significantly in one area, this fluctuation will
spread to other areas more quickly and easily. Beroud & Awokuse. (2025) found that agricultural product
market integration enhances the speed and magnitude of price transmission, meaning that the closer and
more interconnected the markets, the more sensitive the agricultural system may be to external risks. At
the same time, uneven levels of digital infrastructure and digital skills among the workforce may exacerbate
regional disparities. Some rural areas with weaker digital technology application capabilities may struggle to
fully enjoy the digital dividend Beroud & Awokuse. (2025). Therefore, the marginal effect of the digital
economy on agricultural economic resilience may vary depending on the stage of digital economic
development, exhibiting non-linear or phased characteristics.

Overall, the digital economy may enhance the resilience of the agricultural economy by
improving resource integration efficiency and the stability of farmers' income, but it may also introduce
new vulnerabilities to the agricultural system by strengthening system connectivity and technological
dependence. Therefore, the impact of the digital economy on the resilience of the agricultural
economy is complex and needs further empirical testing.

2.3 Hypotheses

Based on the above discussion, this study proposes the following hypotheses:

Hypothesis 1: Digital economy development is positively associated with agricultural economic
resilience.

Hypothesis 2: The association between digital economy development and agricultural
economic resilience differs across regions.

Hypothesis 3: The association between digital economy development and agricultural

economic resilience differs across stages of digital economy development.
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3. Data and Methodology

3.1 Data and Variables

This study employs an unbalanced panel dataset covering 284 prefecture-level cities in China
from 2011 to 2022. Data are primarily obtained from the China City Statistical Yearbook, the China
Rural Statistical Yearbook, and relevant provincial statistical bulletins. Cities with severe data omissions
were excluded to ensure consistency.

Agricultural economic resilience (AER) is measured using a composite index that captures
agricultural systems’ capacity for resistance, recovery, and adaptability. This study constructs the
Agricultural Economic Resilience (AER) Index based on the indicator system developed by Chinese
scholar Zhao & Xu. (2023). This index incorporates indicators reflecting agricultural output stability,
income diversification, and structural adjustment. To mitigate subjectivity, the index is constructed
using the entropy-weighting method.

The table below provides a detailed breakdown of these indicators along with their
corresponding measurement units.

Table 1 Variable Definitions and Measurement

Dimension Indicator Name Unit Direc-tion
Total Sown Area of Crops 1,000 hectares +
Effective Irrigated Area 1,000 hectares +
Number of Employees in Primary Industry 10,000 persons +
Resistance
Grain Output per Capita kg/person +
Agricultural Output per Sown Area 10,000 CNY/hectare *
Pesticide and Fertilizer Usage 10,000 tons B
Agricultural Labor Productivity 10,000 CNY/person +
Comprehensive Utilization Rate of Livestock and % +
Adaptability Poultry Waste
Proportion of Administrative Villages with Sewage % +
Treatment
Investment in Agricultural Fixed Assets 10,000 CNY +

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026)
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Dimension Indicator Name Unit Direc-tion

Agricultural Machinery Power per Capita kW/person +

Number of Green Agricultural Enterprises count +

Per Capita Disposable Income of Rural Residents CNY +

Engel’s Coefficient of Rural Residents % B
Transformability Village Road Hardening Rate % +

Average Years of Schooling of Rural Residents years +

Number of Registered Farmers’ Cooperatives count +

This study constructs the Digital Economy Development (DED) Index based on the indicator
system developed by Zhao et al., (2020).The index captures multiple dimensions of digitalization,
digital infrastructure and application are measured using indicators such as internet penetration
(number of internet users per 100 people), mobile internet usage (number of mobile phone users per
100 people), internet-related employment (the share of the workforce in software and information
technology services), and per capita telecommunication business volume. Digital financial
development is proxied by the China Digital Financial Inclusion Index. Principal component analysis
(PCA) is employed to synthesize these indicators into a single composite index.

Control variables include Economic Development Level, Fiscal Decentralization, Log of
Government Expenditure, Population Density, Log of Financial Development, Urbanization Level, and
Urban Economic Density. All monetary variables are deflated to constant prices. All data used in this
study are obtained from the China City Statistical Yearbook and related official statistical yearbooks,
unless otherwise specified.

3.2 Empirical Strategy

1) Baseline model

To examine the relationship between digital economy development and agricultural economic

resilience, this study estimates a two-way fixed-effects model. The model controls for unobserved
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time-invariant city characteristics and common yearly shocks. Standard errors are clustered at the city
level to account for within-city correlation over time. The baseline specification is:
AER;; = a + BDED; + yXjt + i + A¢ + €1 (1)
where AER;;denotes agricultural economic resilience in city iand year t, DE D;;denotes the digital
economy development index, and X;;is a vector of control variables. The terms p;and A represent
city and year fixed effects, respectively. The coefficient Bcaptures the within-city association between
digital economy development and agricultural economic resilience after controlling for observed
covariates and fixed effects.
This fixed-effects specification controls for time-invariant city characteristics and common temporal
shocks, allowing for consistent estimation of the association between digitalization and agricultural resilience.
2) Regional Heterogeneity Model
To examine whether the digital economy exhibits significant spatial heterogeneity in its impact
on agricultural economic resilience, this study divides the 284 city samples into three subsamples
based on the three major geographic regions commonly used by the National Bureau of Statistics
(Eastern, Central, and Western). A benchmark fixed-effects model is estimated within each subsample
to compare regional differences in the digital economy's effect on agricultural resilience. All regressions
control for city-level and year-level fixed effects. Cluster-robust standard errors are applied to address
heteroskedasticity and serial correlation within city clusters. The model specification is as follows:
Group estimation (FE within region), for each region "r&{E,C,W}"'
AER;;=a,+B,DED; 4y, Xiy +1i+:+&y,  1€R, (2)
Where:
Xt denotes the vector of control variables (EDL, In_FIN, ED, FD, In_GOV, POP_DENS, URB,
etc.).|L represents city-level fixed effects, and A, signifies year-level fixed effects. Br is estimated

independently for each regional subsample to compare the heterogeneity of B_B_B B, .-

To further examine the differential impact of the digital economy on agricultural economic

resilience across different development stages, this study employs a tertile grouping approach to

”» o«

classify the sample into three development level groups-“low,” “medium,” and “high”-based on the

Digital Economy Index (DED). Within each group, a benchmark fixed-effects model is estimated to
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compare the marginal effects of DED. All regressions similarly control for city and year fixed effects and

employ city-clustered robust standard errors.The model specification is as follows:
AER,=a,+BDED;+vic Xy +14A 1€ IEG (3)

Where:

G, denotes the k digital economy development level group (K=1 low, K=2 medium, K=3 high);
B, is estimated within each group, and B8, 8, are compared.

3.3 Identification Strategy

A potential concern is the endogeneity of digital economy development, arising from reverse
causality or omitted variables. To address this issue, an instrumental-variable (IV) approach is
employed. Following the literature, historical telecommmunication infrastructure interacted with national
digital development trends is used as an instrument for contemporary digital economy development.
The instrument satisfies relevance by capturing exogenous variation in digital infrastructure diffusion
and plausibly meets the exclusion restriction, as historical infrastructure affects current agricultural
resilience primarily through digitalization.

We focus on the Broadband China pilot as the primary external instrument, while lagged DED
is used for robustness. The strength and validity of the instruments are assessed using standard
diagnostic tests, which confirm the relevance and validity of the instruments.

3.4 Empirical Results

3.4.1 Baseline Results

To determine the appropriate estimation strategy, both fixed-effects and random-effects
models were considered. A Hausman test rejects the null hypothesis in favor of the fixed-effects
specification, the results are shown in Table 2.

Table 2. Hausman Test Results

Test Chi-square df Prob > chi2

FE vs. RE 46.67 7 0.0000

Notes: The null hypothesis assumes that the random effects estimator is consistent and efficient.
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Accordingly, a fixed-effects model is adopted as the baseline framework throughout the analysis to
control for time-invariant heterogeneity across cities.

Table 3 reports the baseline fixed-effects regression results examining the impact of digital economy
development on agricultural economic resilience. The coefficient on the digital economy index is positive and
statistically significant, indicating that digitalization is associated with higher levels of agricultural resilience.

Table 3. Regression Results of Fixed Effects (FE)

Variable FE Coefficient (Std. Err.)
0.0479***
DED
(0.0109)
0.0136**
EDL
(0.0054)
-0.0036
FD
(0.0073)
0.0113
In GOV
- (0.0197)
-0.0106
POP DENS
- (0.0072)
0.0278***
In FIN
- (0.0050)
0.0364***
ED
(0.0059)
-0.0086
URB
(0.0122)
-0.0828
cons
- (0.0563)
Observations 3408
Groups 284
R2 (Within) 0.3972
R? (Between) 0.0049
R2 (Overall) 0.0193
F-test / Wald XZ F (8, 3116) = 256.68, p < 0.001***

Notes: Results for fixed-effects (FE) regression. Coefficients (standard errors in parentheses); *** **denote
significance at 0.01, 0.05 levels.

The estimated effect remains robust after controlling for city and year fixed effects as well as a
comprehensive set of control variables. This finding suggests that the development of the digital economy

contributes to enhancing the capacity of agricultural systems to withstand and adapt to external shocks.
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The results indicate that the coefficient for the digital economy variable (DED) is 0.0479 and is
significantly positive at the 1% significance level, suggesting that the development of the digital economy
can significantly enhance agricultural economic resilience. Although the overall R-squared is relatively low,
this outcome is typical of fixed-effects models that absorb substantial cross-city heterogeneity. The within
R-squared, which captures temporal variation within cities, therefore offers a more relevant assessment of
model performance.

The coefficient of DEDis 0.0479 and is statistically significant at the 1% level. This indicates that,
within the same city over time, a higher level of digital economy development is associated with a higher
agricultural economic resilience index. The result supports Hypothesis 1. However, because the baseline
fixed-effects model does not fully eliminate time-varying omitted variables or reverse causality, this result
should be interpreted as an association rather than definitive causal evidence.

3.4.2 Robustness Checks

To assess whether the baseline result is sensitive to measurement choices and sample
composition, two robustness checks are conducted. First, the digital economy index is reconstructed
using principal component analysis. Second, the four centrally administered municipalities are
excluded from the sample. The results remain positive and statistically significant across these
specifications. This suggests that the positive association between digital economy development and
agricultural economic resilience is not driven only by the baseline index construction method or by
the inclusion of municipalities. However, these tests do not fully solve endogeneity concerns, so the
findings should still be interpreted with caution.

The results, reported in Table 4, indicate that the estimated effect of digital economy
development on agricultural economic resilience remains positive and statistically significant across all
specifications. Both the sign and magnitude of the coefficients are highly stable, suggesting that the

baseline findings are not sensitive to alternative index construction methods or sample composition.
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Table 4. Robustness Checks
Excl. Municipalities PCA Index Excl. Municipalities
Variable Baseline (DED)
(DED) (DED_PCA) (DED_PCA)
0.048 0.047 0.009 0.008
(DED / DED_PCA)
(0.018)*** (0.017)*** (0.003)*** (0.003)***
0.014 0.015 0.014 0.015
EDL
(0.008)* (0.008)* (0.008)* (0.008)*
0.028 0.027 0.026 0.025
tn_FIN
(0.010)*** (0.010)*** (0.010)** (0.010)**
0.036 0.035 0.033
ED 0.034 (0.008)***
(0.008)*** (0.008)*** (0.008)***
-0.004 -0.008 -0.003 -0.007
FD
(0.013) (0.013) (0.013) (0.013)
0.011 0.003 0.005 -0.002
(n_GOV
(0.029) (0.028) (0.028) (0.028)
-0.011 -0.010 -0.011 -0.010
POP_DENS
(0.010) (0.010) (0.010) (0.010)
-0.009 -0.004 -0.009 -0.005
URB
(0.025) (0.024) (0.025) (0.023)
-0.083 -0.094 -0.037 -0.055
Constant (_cons)
(0.090) (0.089) (0.088) (0.087)
Model Statistics Model 1 Model 3
Number of observations 3408 3408
Number of groups (code) 284 284
Within R2 0.397 0.403
Between R? 0.005 0.006
Overall R? 0.019 0.023
F-statistic 65.25%%* 65.97%**
Variance Component rho  0.941 0.94

Notes: *p < 0.10, * p < 0.05, ** p < 0.01.
Combining these various tests, whether changing indicators, or samples, yields consistent
conclusions: the development of the digital economy does indeed strengthen the resilience of the

agricultural economy.
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3.4.3 Endogeneity Test

A potential concern is that digital economy development may be endogenous due to reverse
causality or omitted variables. To address this issue, an instrumental-variable (IV) approach is employed.

Following the literature, two instruments are used: the lagged digital economy index and an
exogenous policy shock from the “Broadband China” pilot program. These instruments capture exogenous
variation in digital infrastructure development while remaining plausibly unrelated to contemporaneous
shocks to agricultural economic resilience. City fixed effects and cluster-robust standard errors are retained
throughout the IV estimations.

A key concern is that historical communication infrastructure may be correlated with long-term
economic development, which could independently affect current agricultural economic resilience. Several
features of the empirical design mitigate this concern. First, city fixed effects absorb all time-invariant
characteristics, including historical wealth, geographic conditions, and long-run development paths. Second,
year fixed effects and a rich set of control variables further account for common macroeconomic shocks and
time-varying confounders. Third, the identifying variation stems from the interaction between historical
infrastructure and nationwide digital development trends, which are externally determined and unlikely to
affect city-level agricultural resilience except through their impact on digital economy development.

Table 5. Results of Endogeneity Test (IV-2SLS)

Baseline Fixed V3
Variables/Statistics IV1 (DED_lagl) V2 ( broadband_did)

Effects Regression (Joint Instruments)
DED 0.0497** 0.0998%*** 0.2931 0.1006***

-0.0201 -0.0249 -0.1815 -0.025
Sample Size (N) 3,102 3,102 3,102 3,102
R-squared (R?) 0.3765 0.3728 0.2886 0.3727
First-stage F-statistic - 1106.68 14.16 557.04
Weak Instrument Critical Value (10%) - 16.38 16.38 19.93
Kleibergen-Paap LM Stat. (p-value) - 97.03 (0.0000) 11.72 (0.0006) 97.03 (0.0000)
Hansen J Stat. (p-value) - 1.34 (0.2470)

Notes: Values in parentheses are city-level (code) cluster-robust standard errors; Significance levels: *p<0.1,

#5005, **p<0.01.
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The IV results provide mixed evidence. The lagged DED instrument and the joint-instrument
specification produce positive and statistically significant estimates. However, the Broadband China
instrument alone has a first-stage F-statistic below the reported weak-instrument critical value, and its
second-stage estimate is not statistically significant. Therefore, the IV results should not be interpreted
as strong causal proof. Instead, they provide supplementary evidence that is broadly consistent with
the baseline fixed-effects results. The possibility of remaining endogeneity cannot be fully ruled out.

3.4.4 Heterogeneity Analysis

1) Regional Heterogeneity in the Impact of the Digital Economy on Agricultural Economic Resilience

To examine regional heterogeneity, separate fixed-effects regressions are estimated for the
eastern, central, and western regions, with results reported in Table 6.

Table 6. Fixed-Effects Regression Results for Cities by Region

Variable East Central West
DED 0.0072* 0.0173%** 0.0065
-0.0042 -0.0048 -0.0058
EDL -0.0063 0.0261 0.0693***
-0.0118 -0.0366 -0.0198
(n_FIN 0.0241 0.0245* 0.0241
-0.015 -0.0138 -0.0244
ED 0.0521%** 0.0046 -0.018
-0.009 -0.0393 -0.026
FD 0.0037 -0.0239 0.0347
-0.0228 -0.0182 -0.0267
In_GOV 0.0739 -0.0867 -0.0104
-0.0492 -0.0613 -0.0369
POP_DENS 0.0034 -0.0318 0.0402
-0.0131 -0.0399 -0.0352
URB -0.0044 -0.0138 0.0172
-0.0296 -0.0855 -0.0459
N 1440 960 1008
Number of groups 120 80 84
R2 (within) 0.3019 0.5597 0.4384

Note: Values in parentheses represent robust standard errors clustered at the city level; *p<0.1, *p<0.05,

***n<0.01; controlling for fixed effects by year; the constant term is not reported.
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The regional heterogeneity results show that the coefficient of DEDis positive and statistically
significant in eastern and central China, but not statistically significant in western China. This suggests that the
relationship between digital economy development and agricultural economic resilience differs across regions.
However, because the results are obtained from separate subgroup regressions, coefficient differences across
regions should be interpreted cautiously. A formal interaction test is needed to confirm whether the
coefficients are statistically different across regions.

2) Heterogeneous Effects across Different Stages of Digital Economy Development

Administrative regional divisions may mask substantial within-region variation in digital development.
To further capture stage-dependent effects, cities are grouped into low, medium, and high digital economy
tiers based on their digital development levels.

As shown in Table 7, a clear stage effect emerges. In cities with low levels of digital development, the
digital economy exerts a positive and statistically significant impact on agricultural economic resilience. In
contrast, the estimated effects become insignificant in the medium- and high-digitalization groups. This pattern
suggests diminishing marginal returns to digitalization as digital development advances.

Table 7. Impact of Different Levels of Digital Economy Development on Agricultural Economic Resilience

Variable Low (1) Medium (2) High (3)

0.0068* -0.0069 0.0046
DED_PCA

(0.0035) (0.0069) (0.0060)

-0.0002 -0.0008 -0.0003
EDL

(0.0144) (0.0119) (0.0123)

—-0.0257 -0.0037 -0.0105
tn_FIN

(0.0193) (0.0116) (0.0135)

-0.0206 0.0122 0.0273*
ED

(0.0176) (0.0189) (0.0153)

0.0673%*** -0.0186 0.0127
FD

(0.0227) (0.0162) (0.0193)

-0.0443 -0.0120 0.1359*
ln_GOV

(0.0442) (0.0458) (0.0757)

0.0088 -0.0159 0.0045
POP_DENS

(0.0155) (0.0162) (0.0152)
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Variable Low (1) Medium (2) High (3)
0.0024 -0.0767** -0.0193
URB
(0.0264) (0.0332) (0.0482)
Year FE Yes Yes Yes
City FE Yes Yes Yes
Observations 1,136 1,136 1,136
R2 (within) 0.4093 0.3054 0.2763

Notes: The values in parentheses are robust standard errors clustered at the city level; All regressions control
for city fixed effects and year fixed effects. * ** and *** indicate significance at the 10%, 5%, and 1% levels,

respectively.

The regression results of the digital economy at different stages in the table above show that the
enhancing effect of the digital economy on agricultural economic resilience weakens as the digitalization
process progresses, and may even exhibit a negative relationship, although this negative relationship is not
statistically significant. However, we can conclude that the promoting effect of the digital economy on
agricultural economic resilience is mainly concentrated in the early stages of digital economic development.

Besides the core explanatory variables, several control variables also showed differences at different
stages of digital development. At lower digitalization levels, fiscal decentralization (FD) was significantly
positive at the 1% level, indicating that in the stage where digital infrastructure is not yet fully developed, the
level of local government fiscal support plays an important role in the stability of the agricultural system. In
regions with higher digitalization levels, education level (ED) and government expenditure (In_GOV) were
significantly positive, indicating that as the level of digitalization increases, human capital and public
investment are important factors in enhancing agricultural economic resilience. Furthermore, we found that
urbanization level (URB) has a significant negative impact at the intermediate development stage, which may
be due to the large influx of labor from rural areas to cities during the urbanization process, thus putting

pressure on the agricultural system.

4. Conclusions and Policy Implications
4.1 Conclusions
This study examines the relationship between digital economy development and agricultural

economic resilience using city-level panel data for 284 prefecture-level cities in China from 2011 to 2022. The
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baseline fixed-effects results show a positive association between digital economy development and
agricultural economic resilience. This result remains stable after using an alternative digital economy index
and excluding centrally administered municipalities.

The heterogeneity results suggest that the relationship differs across regions and stages of digital
development. The positive association is statistically significant in eastern and central China, but not in
western China. The stage-based analysis further suggests that the association is more visible in cities at an
early stage of digital development, while it becomes statistically insignificant in cities with medium and high
levels of digitalization.

These findings indicate that digitalization may support agricultural resilience, but its role is not uniform
across space or development stages. Regional infrastructure, human capital, institutional conditions, and the
existing level of digital development may affect whether digital technologies can be effectively transformed
into agricultural resilience. Therefore, digital agriculture policies should avoid a uniform approach and instead
adopt differentiated strategies based on regional conditions.

4.2 Policy Implications

Based on the empirical findings, policies aimed at promoting digital agriculture should adopt a
differentiated and phased approach, rather than a uniform expansion strategy.

At the national level, continued investment in rural digital infrastructure remains essential for
enhancing agriculture’s capacity to withstand and recover from external shocks. Improving unified data
standards and governance frameworks can help reduce fragmentation and enhance interoperability across
digital agricultural applications. In addition, strengthening digital inclusive finance and agricultural disaster
information-sharing systems can improve farmers’ access to risk management tools and timely information,
thereby supporting agricultural economic resilience.

At the regional level, policy priorities should be differentiated according to regional development
conditions. In eastern regions, the digital economy shows a positive but relatively limited effect on agricultural
economic resilience, suggesting that policies should place greater emphasis on improving human capital
quality and the efficiency of digital applications. In central regions, the digital economy exerts the strongest
and most significant positive impact, indicating the need to accelerate the integration of digital technologies

into agricultural production and management. In western regions, where the effect of the digital economy is
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not statistically significant, policy efforts should focus on strengthening human capital foundations and basic
conditions to enable the effective functioning of digital technologies.

At the micro level, improving digital literacy among farmers, cooperatives, and agribusinesses is crucial,
particularly in relation to risk management, information access, and adaptive decision-making. Targeted training
in digital tools, smart farming applications, and digital marketing can enhance technology absorption.
Promoting the integration of digital technologies along the entire agricultural value chain, from production and

processing to circulation and distribution, can further strengthen agriculture’s resilience to external shocks.

5. Limitations and Future Research

Despite its contributions, this study has several limitations. First, the analysis relies on city-level panel
data, which may mask finer-scale dynamics at the household or farm level. Future research could incorporate
micro-level data or real-time information to better capture resilience mechanisms.

Second, while this study documents heterogeneous and stage-dependent effects, the specific
transmission channels through which the digital economy enhances agricultural resilience remain only
partially explored. Future studies could employ mediation analysis or spatial econometric approaches to
examine mechanisms such as information diffusion, factor mobility, and industrial restructuring.

Finally, agricultural economic resilience is inherently dynamic, whereas this study is based on annual
observations. Event-based analyses or scenario simulations focusing on specific shocks—such as extreme
weather events—could provide deeper insights into the short-term regulatory role of digitalization.

Overall, this study offers empirical evidence on the role of the digital economy in shaping agricultural

economic resilience, while also pointing to promising directions for future research.

6. References

Agrawal, A., Gans, J., & Goldfarb, A. (2018). Prediiction machines: The simple economics of artificial
intelligence. Harvard Business Review Press.

Ballestrin, R., Schmith, J., Arnhold, F., MUller, I., & Pereira, C. E. (2026). Drone-based data acquisition for
digital agriculture: A survey of wireless network applications. Agrifngineering, 8(2), 41.

https://doi.org/10.3390/agriengineering802004 1

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026)



913873LATEGANENT UNINFBUTY JE CMJU
J 3

(Journal of Economics Maejo University) — oS

Bekoe, S., Ayeduvor, S., & Etwire, P. M. (2023). Agricultural markets integration and price transmission in
West Africa: Evidence from a meta-analysis. Ghana Journal of Agricultural Science, 58(2), 128-143.

Beroud, M., & Awokuse, T. O. (2025). Buffer or conduit? Global agri-food value chains and food price
transmission. Canadlian Journal of Agricultural Economics/Revue canadienne d’agroeconomie, 73,
422-442. https://doi.org/10.1111/cjag.12388

Boschma, R. (2015). Towards an evolutionary perspective on regional resilience. Regional Studies, 49(5),
733-751. https://doi.org/10.1080/00343404.2014.959481

Brynjolfsson, E., Rock, D., & Syverson, C. (2021). The productivity J-curve: How intangibles complement
general purpose technologies. American Economic Journal: Macroeconomics, 13(1), 333-372.
https://doi.org/10.1257/mac.20180386

Chandra, V. C. S. S, Hareendran, A. S., & Albaaji, G. F. (2024). Precision farming for sustainability: An
agricultural intelligence model. Computers and Electronics in Agriculture, 226, Article 109386.
https://doi.org/10.1016/j.compag.2024.109386

Folke, C. (2006). Resilience: The emergence of a perspective for social-ecological systems analyses. Global
Environmental Change, 16(3), 253-267. https://doi.org/10.1016/j.eloenvcha.2006.04.002

Food and Agriculture Organization of the United Nations. (2022). The state of food and agriculture 2022:
Leveraging automation in agriculture for transforming agrifood systems. FAQ.
https://doi.org/10.4060/cb947%en

Gao, Q,, Sun, M., & Chen, L. (2024). The impact of digital inclusive finance on agricultural economic
resilience. Finance Research Letters, 66, Article 105679. https://doi.org/10.1016/].fr.2024.105679

Goldfarb, A, & Tucker, C. (2019). Digital economics. Journal of Economic Literature, 57(1), 3-43.
https://doi.org/10.1257/jel.20171452

Guo, X, Liuy, X,, Lv, J., & Zhu, R. (2025). Impact of digital technology on farmland transfer and food security:
An empirical study in rural China. Frontiers in Environmental Science, 13, Article 1631305.
https://doi.org/10.3389/fenvs.2025.1631305

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of Ecology and

Systematics, 4, 1-23. https://doi.org/10.1146/annurev.es.04.110173.000245

NFEITATHFANENT A INe1aeuadld TN 6 atud 1 (uns1Ax - Aquieu 2569)



'J’]iﬁ’]itﬂi‘l?}ﬁﬂ']ﬁﬁi UWIINY1ABUITY JECMJ U

(Journal of Economics Maejo University) e o

Luo, M., Zhou, G., & Wei, W. (2021). Study of the game model of e-commerce information sharing in an
agricultural product supply chain based on fuzzy big data and LSGDM. Technological Forecasting
and Social Change, 172, Article 121017. https://doi.org/10.1016/j.techfore.2021.121017

Luo, W., Zuo, S., Song, Y., & Tang, S. (2025). The impact of data elements on agricultural economic
resilience: A dynamic QCA analysis. Frontiers in Sustainable Food Systems, 8, Article 1510328.
https://doi.org/10.3389/fsufs.2025.1510328

Lyu, Z., Jing, Z., & Yang, X. (2025). Bridging the digital divide for sustainable agriculture: How digital adoption
strengthens farmer livelihood resilience. Frontiers in Sustainable Food Systems, 9, Article 1628588.
https://doi.org/10.3389/fsufs.2025.1628588

Morris, J., Morris, W., & Bowen, R. (2022). Implications of the digital divide on rural SME resilience. Journal of
Rural Studlies, 89, 369-377. https://doi.org/10.1016/jjrurstud.2021.12.014

Niedbata, G., Piekutowska, M., & Hara, P. (2023). New trends and challenges in precision and digital
agriculture. Agronomy, 13(8), Article 2136. https://doi.org/10.3390/agronomy13082136

Pang, S., Teng, S. W., Murshed, M., Van Bui, C., Karmakar, P., Li, Y., & Lin, H. (2024). A survey on evaluation of
blockchain-based agricultural traceability. Computers and Electronics in Agriculture, 227, Article

109548. https://doi.org/10.1016/j.compag.2024.109548

Qiao, J., & Li, X. (2025). The differential effects of bidirectional urban—rural mobility on agricultural
economic resilience: Evidence from China. Sustainability, 17(17), Article 7692.

https://doi.org/10.3390/sul7177692
Qu, Y., Lu, Q., &Qu, Y. (2025). Digital economy and farmers’ price information responsiveness. Journal of
Theoretical and Applied Electronic Commerce Research, 20(4), 317-335
https://doi.org/10.3390/jtaer20040317

Reardon, T., Echeverria, R., Berdegué, J., Minten, B., Liverpool-Tasie, S., Tschirley, D., & Zilberman, D. (2019).
Rapid transformation of food systems in developing regions: Highlighting the role of agricultural
research and innovations. Agricultural Systems, 172, 47-59.

https://doi.org/10.1016/j.agsy.2018.01.022

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026)



913873LATEGANENT UNINFBUTY JE CMJU
L Fy

(Journal of Economics Maejo University) o

Simmie, J., & Martin, R. (2010). The economic resilience of regions: Towards an evolutionary approach.
Cambridge Journal of Regions, Economy and Society, 3(1), 27-43.
https://doi.org/10.1093/cjres/rsp029

Tendall, D. M., Joerin, J., Kopainsky, B., Edwards, P., Shreck, A, Le, Q. B., Krttli, P., Grant, M., & Six, J. (2015).
Food system resilience: Defining the concept. Global Food Security, 6, 17-23.
https://doi.org/10.1016/j.¢fs.2015.08.001

Wen, H., Huang, Y., & Shi, J. (2024). Revitalizing agricultural economy through rural e-commerce? Experience
from China’s revolutionary old areas. Agriculture, 14(11), Article 1990.
https://doi.org/10.3390/agriculture14111990

Xie, Y., Yao, R.,, Wu, H., & Li, M. (2025). Digital economy, factor allocation, and resilience of food production.
Land, 14(1), Article 139. https://doi.org/10.3390/land14010139

Zhao, T., Zhang, Z., & Liang, S. (2020). Digital economy, entrepreneurial activity, and high-quality
development: Empirical evidence from Chinese cities. Management World, 36(10), 65-76.

Zhao, W., & Xu, X. (2023). The impact effects and mechanisms of digital economy on agricultural economic
resilience. Journal of South China Agricultural University (Social Science Edition), 22(2), 87-96.

Zscheischler, J., Brunsch, R., Rogga, S., & Scholz, R. W. (2022). Perceived risks and vulnerabilities of
employing digitalization and digital data in agriculture: Socially robust orientations from a
transdisciplinary process. Journal of Cleaner Production, 358, Article 132034.

https://doi.org/10.1016/j.jclepro.2022.132034

NFEITATHFANENT A INe1aeuadld TN 6 atud 1 (uns1Ax - Aquieu 2569)



'J’]iﬁ’]il,ﬂi‘le}ﬁﬂ']ﬁﬁi UWIINY1ABUITY JECMJ U

(Journal of Economics Maejo University) e o

NNITNINIALLRINENDMNTTDIVIATITaUNEATNTHUANTD
Tununuuaslugdanine sl
Non-Staple Foods Self-Sufficiency of Collaborative Rice Farming

Households in Chiang Mai Province

N dunziaw, 91591 Funsed, ngaing daasezwiiuna,
inegan anSauding, 2aun guna, udll asgussal wazasinsal dunsiay”
Ke Nunthasen, Nirote Sinnarong, Kittawit Autchariyapanitkul,

Ketsuda Sitthisuntikul, Wassana Sukkul, Nalinee Kongsubun and Waraporn Nunthasen®

AELATYEAIERS U INeNdeuald Wedluld 50290

Faculty of Economics, Maejo University, Chiang Mai, Thailand 50290

*Corresponding Author: waraporn_n@mju.ac.th
Received: February 8, 2026

Revised: April 23, 2026
o . Accepted: April 23, 2026
unanga
mu'ﬁ%’eﬁ“ 08 U'ﬁ%ﬁﬂﬂLW@LUﬁEJULV]EJU “ﬂ’]'ﬁ‘WQW’]@uLﬁNﬂ’]u@’M’]ii@ﬂ” ﬂJ@Qﬂi’JL'ﬁ@ULﬂHWiﬂiNUaﬂSU’D

Tuszuuwdadlug (collaborative rice farming) luungnedsazdnadunsiy Jwmindesivg Ingy sty

£

o1ssesiifinasierlissuszdufounazmnuunrusesndiseudlofmnaadundn msifudeyald
WUUEDUANULUURTA T UATIS D ULNEATNIF0E N LADEUNTIETIUIU 303 ATISOU LagdLNaNISTILI
160 ASAL39U 52U 463 ATILTOU Lﬁ?aqz’?a’?aﬁ’amumwmfﬂaammmw (Cronbach’s alpha = 0.87 wag
I0C = 0.80) kar AT IEVUoyam LAt AN SUUUALATAIR LN NANITANYINUI AYISeuNYRINTIEDS
Wu‘wmmuzwaLwmﬂauﬁuNgﬂummwmlmmﬂﬁﬁmnm (the¥ovay 84; dunsedovay 78) waremnsiinan
Tennslunsideu Wy fnaundy/dniiassseutu (Rhedesay 63; dunsusesaz 61) ag19lsnany ASISauds
Lianunsafiamnuedldluomssesuisssan Tnslans “iadeUsesa La3osiu wazwals” Fadeiia e
Liweiiies pfdeudnlwaudtaymeionts “Gaiiouslaanauny” ﬁﬂﬁf-ﬁﬂ%ﬁhmﬁmqﬂsﬁu Toealdiewadsly
nsdeoimssaiieustf 2,468 U (th9) uaw 2,646 U (Funse) wazAldinglu 3 ngudananiAny
dndiugeuszan 35.2% (619) uag 37.9% (dunsy) gasrldesuemsiigenmunsoiey fufu delwue
BeulsvneAonisdaaiundngns/Aansailneusulinsiseuaunsandnuazuussuonsseniiouilaatesls
1Ny (y ﬂﬂiﬁnﬂ?awqqﬁugm \n3eafuayulns/manuenemns wagnsUgnlifnaseutng mudiuns
afuayuiladunisnanuaznisuanivdeuonimeluge etsanmszaldsenediou iusgfunisiian
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Abstract

This study compares household non-staple food self-sufficiency among collaborative rice-
farming (large-plot) households in Fang and Sansai Districts, Chiang Mai Province. The analysis
emphasizes non-staple foods that strongly influence monthly household spending and vulnerability to
market dependence. Primary data were collected using a structured questionnaire administered to 463
farmer households including 303 households in Sansai and 160 households in Fang. The instrument was
assessed for quality (Cronbach’s alpha = 0.87; I0C = 0.80), and the data were analyzed using descriptive
and inferential statistics. The findings indicate that households in both areas reported relatively high
sufficiency in foods obtained from natural sources (84% in Fang; 78% in Sansai) and in foods produced
within the household (63% in Fang; 61% in Sansai), such as homegrown vegetables and small livestock
products. However, self-sufficiency gaps persist for several non-staple items, most notably seasonings,
beverages, and fruits. When shortages occur, households primarily cope by purchasing these items,
which increases monthly expenditures. Average monthly purchased food was 2,468 Baht per household
in Fang and 2,646 Baht in Sansai. Notably, spending on seasonings, beverages, and fruits accounted for
a substantial share of total monthly purchased food expenditure—approximately 35.20% in Fang and
37.90% in Sansai—highlighting a structural dependence on market-supplied non-staple foods. These
results suggest that strengthening household capacity to produce and process key non-staple foods
could both reduce monthly expenditures and improve non-staple self-sufficiency. Practical interventions
include household training on basic food processing (e.g., homemade seasonings and beverages),
preservation techniques, and backyard fruit production, complemented by local support mechanisms
and community-based food exchange. Together, these measures can enhance household resilience and

contribute to long-term food security in collaborative rice-farming communities.

Keywords: Food security, non-staple food, Collaborative farming

1. uni

Hayyeuilaiiiuasmisems (Food insecurity) Wummaimiesmvemangdseina lnglangUssina
M ”av"u’sumﬁﬁaaLm%aﬁqmmﬁumumqmwgﬁa nadsuudasnslififu SoRch warnaudsundasanim
pfio1na edrunsenudenisndnoms nsidndeems wazauamlavuinisvesUszunsluszeze

(FAO, 1996; FAO, 2003) maillenuvaen1suszas World Food Summit Avasiuasynaeissifintudle “naau”
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aunsarftemsiiiiteane Yasady uardaueamidaruinislunnyianaiiensisaiiainsdunseiag

v
a

waedlgun1iziia (FAO, 1996) Useihuilazyiowdn “nisiludndnemns” Wild mneanuineiaiiouss “duns

a [

n13emns” anell mnasiSeusundydedidaduseld sianemns anuaansolunisedniieuslnaies
videAumaINaNeee M TAale

Uszwrlvegnuesindu “Ussmedndneins” wasliunumddglunaialan egnslsinnu msdssiu
Beiuilseiulseinaagioudn amnuiuamisemsvedlnedieglussfumnaadofisuiunanedseina
Tne318974 Global Food Security Index (GFSI) ¥ 2022 dnsusuuszwmalved 64 910 113 Useina uazld
AZULLTII 60.1 Az (Economist Impact, 2022) awdana11¥37 wilveidnanuannsadumswaneims
wagn1sdseen uidsilanuuszuiluifnisdrdeems aunmlaruinis uazaudaduressyuuems
IﬁEJLQ‘WWBLﬁaLN%mLLiﬂﬂ@ﬁu&J’]ﬂﬁunUﬂﬁNamﬁQ\i‘ﬁu AMURUNILTB931A189T wagdladeldssdudannden
uaznienie

TUTUUIAN 09ANITDIMITUALLNBATUN AN TEIR (FAO) 05 UN8AMLT UAINIIDINITHIY
“q 1@ man” lawn (1) n1sdennsiiieans (Availability) (2) n151918981975 (Access) (3) nstguseleviain
p113/lnsuinisuavgueuide (Utilization) wag (4) @desnmeueen1siuazn1s018981915lua 39987

1%
[ =

(Stability) (FAO, 2003) nauu ﬂ’ﬁﬂﬂmmmﬁummqmm'ﬂuizé’\’Uﬂ%’aSauf{hLﬂuﬁaaﬁmim’lﬁgmﬁmﬁmﬁa
wslaAes Msiiewinann (N3de) mnuvannvangvesemsiuslaa LLazU%wéfmmmmqmLLazﬁqmﬂé’aﬂu
o lalldfgamawane wnsudnlvidissmewindy

“MsflanmuesueIs” (Food self-sufficiency) WussmisesdiimsinfisemsluseiuairiFou
Imﬂazﬁaummmmsmam%’aL‘%auluﬂﬂiﬁ]’mmamwst,ﬁamiu‘%‘lmmﬂgmw%’wmﬂiLLasizwmswémamuLaq
V3OUDIYLTU AADAFUAIINAINNTLUNITANAILLUTIZUIRBAMUNUAIUYEITIAMAE AU L L ULOUYDIRAA
(Enriquez, 2020) Tuldauszdne ISR uAINLTuAmItemslusEsuATS eus ulnl fa% Savt e
“J52auUn15ain1SVNALAANBINIS” WU Household Food Insecurity Access Scale: HFIAS (Coates et al,,
2007) warfad ¥ “ArnunainwatseIms” 1wy Household Dietary Diversity Score: HDDS (Swindale &
Bilinsky, 2006) L‘ﬁaasﬁauﬁqmmmmsﬂumilf?hﬁqmmiu,amzumwsuaagmwumiuﬁm

dmiuaTiseunynInsgUgnda widaduemsndniianunsandniiouslnaedldraudaunn ws
ausuaImsemnsfidBusniudesddeis “emnssee” (Non-staple foods) #e iileannemsseaduy
WiasdAUBEN581MIT04 (Micronutrients) wagagriauamuAInamIswarAuaIna1elunsuslan (Ruel,
2003) wénguAINNUITBUINIRTI NsduESINEHARe I SAIVIANETEUTL WU dauaTy/aundy
(home gardens) @XN50YIELRLAIUNAINVEANLEINT AANISTINIRNAIN WATENITAUAIUTUAIVINIBNMTVEY
AF5eu Tneanzluruun (Zezza & Tasciotti,, 2010; Galhena et al,, 2013)

o w

Tutsewelve Muidvasviouienuiuamemsdalussvuddguilunguinunsnsindnems lng

<

Tiwasing et al. (2018) wui1 AsASaUYNIUINRERDINTIEUS InAsTudRduLINAI T WU TEN AN YAV
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91MN3E9YU UBNINT DIAANUTYDNULAENITIITINTNGINTTTIUNA WU 9MNTINTNAYUYY Hdueasy
ANUTUAINIIDIMNTVBIAS IS DUTUUN Bas T IIAUANULELURINSHANAULN BRI BN TdIeanuni Ul U BRI

WS1EU19A 1481915 (Phungpracha et al., 2016) ag1lsAn1u uAnendsusednddiuiunid st uningiu

=

seauUszmans oufudifownsmdnidudidy vaedinsfnwianuausalunisi annaueses “ommnsses”
TuseduesaFoudsiflinn Tneangluiunituiifinaadnnldgauasdissuunissungunswas

aeldulouns “szuvdaasunisineasuuundadlng” 3eysdauaiunissungununsnsiileusms
Fansmsudnlidiuszansam andunu snseduaunmansgIu wazidenloanain (nsudnasuATIAYNS,
2568) inwnInsfugndlunaneiiuiidainisinumsuuuaniie/smngy (Collaborative farming) 31niu
agn4lsAn nMsfiuysgansannisndadililldsulseiuinaPdeuasiinuaisofianaue e msses
Wi msremssesiuauEnddeciianatn waze1aldTunansEnuansIAeIs Mandmwetnslu
yuvy wazdedinduusanu/mnatlunssanemsiiieuilaaies

osmneddeiditmneddnluns “Wisudioussning 2 fui” (Grneruazsnnedunsne)
dliieninausnaimssann (Wu Sovay/Anade) uididndudediaifideymuiedusuiruuansed
Funaldaefounnuunnssvesuiuniufiednusioss viadufisseuuususuiifennmsduioga s
winveardesaunniludeyadedauszunn/dadau (Categorical) W annug “weliiea-linelfies” uax
wmemssamsdioomslifime sufu msmedeumududasyvesdndiudeada Pearson’s Chi-square
test FamnzanlunsnsadeuaIdITUSIWING “Huil” fuU “dadruvammadns” Tuasnslad (Contingency
table) ilosnlaifesenduauufgunisanuasuuunivesiuys uasiduitinnsgudliunsvanelunisine
L%ﬂﬁﬂiaﬁ]LﬁaL‘LJ'%EJULﬁsmmmLL@ﬂmwmmmﬁ/ﬁmmmwdwﬂfcjw%aiwiwﬁuﬁ (Agresti, 2018; Setia, 2016)

ag9lsAn nsseeuanen pvalue e1aviliidiu “deddymneadsn” wniull Tnsnzdevunn
fegandenamsanuauuanasldusiassaTaivwadn demet muideTeneauan Cramer's v

MUAUNaNIINAARY LiodzyiaY “YuInBndna (Effect size)” ¥30AINNKIIVBIANUAUNUSTENI NN UANY

it indiAnw vilfanmnsofanumaldasuis “unndrstunielal” uay “wonsrsanniosiiiodls” ludwWfun
Faaenadostudolauaiumnenuransiteaiinuiatvayulisisnu Effect size Saufunismadey
HgdAny (Kotrlik & Williams., 2011; Ben-Shachar et al., 2023)

Trssunssufifedomuin auddodedsaduanuiunmisemsuasnginssunisuslnadnld
Chi-square s[,ummﬁsmLﬁauﬁumi@ﬁﬂﬂszmmw*mﬂfcju/ﬁuﬁ uarTIB9IU Cramer’s V {udTavung
SvdnaliieatiuayunisieunaluBeufuRse (Liebe et al, 2025; Islam et al,, 2025) Wislinanisnagoud]
prwsnnu uiTettmusinusinisldounundnadn Tngld Pearson’s Chi-square test onuianam sy
msseglunamiiinzan wazsnniunsosiienuiiaemia azld Fisher’s exact test un wiausBauA

Cramér’s V ilaaguanumanedeu URvemasese ninanuinlvidnaugadu (Agresti, 2018) miewinil $1W3dy
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atuiduffnwuazilsufiguaniugmsiianaueanguamissed (lisiudha) vesriiFeuinunsnsgugnt

TuuiuUadvgiundny 2 fiudl laun unersazdunedunsie Jwmindeddnl fsgun 1

Figure 1. Map of Chiang Mai Province, Thailand, highlighting the location of Fang district and Sansai district
(red marker). The study area is part of a collaborative rice-farming (Chiang Mai Department of Agricultural
Extension, 2024).
wansAnwfieaniannauidedandugudeyadessdnsdmiumseeniuuuumduasuai
funsnsemsssiuaiadouinseuaguitonmvdnuaremsses Tnslanizanasnsfiseansediouazannis
fanamelunnnonssesiiniaFoulineifies wu msduauauaiuaslivaseutu matuayunisuan
LLazLLUigU@WWWii@Q‘ﬁxuﬁug’lu (1u 1ndesUssiugIukaziaioafuaunm/auulng Tufsnstauinalnnis
uanasuemsuaznsFeussanfuneluy vaiiielviniadeunumsnsluszuuutadvgansnsoonsed

AuBavEY (resilience) doauidgsnuiAsygiakaramns wazdillganusiuamisenmsindsdulussezend
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2. IQUTLHIAYRINTTIVY
1. 1T UuigUanUEMSRNINIA LAY TTa9Y09A T AT U AN SHUgNT 1 TuuwUadlvgy
seINgLNeNAzELNed N1 Janindeslnl
2. wislnngdiguuuunsdamsdymanuldneiiissasniseanldanslunqueimssevesnsiiteu
L e
nuRINTIuNUARNY
3. WBLAUALINNAIETIAUIUAIMINEIMNTTEAUATISOU NjaiunsansIedtgnasiu@nenInn1g

NAMDIMTTDNDUSENALDY

3. A/N1IANTUNTIY

3.1 gUuuuMsiteuasiiuiidne

n93eilidumideiedisnn (Survey research) wuumaiaraNe (Cross-sectional) Ineifudosade
wuvasunukuuiilaTiaieaInasnIoununsnsy Ugninlussuuudaslng/nsviinensuuusiuile
(Collaborative rice farming) TudwrinGesval s 2 #uit 1un suathli snaedunsie wazduadunse
Sunors Srindedlual Tnefmualyl “fuil” Wuduusngy (Group variable) ilelilun1suieuidisuanu
uANAETEIINg 2 Rufidn

3.2 Usznsuasnguinegng

‘Uizmﬂsﬁaﬂ%”;L‘%aumwmﬂﬁ@ﬂqﬂﬁi’fﬁtuﬁuﬁLLiJaﬂmgm%’néuaaé’wLﬂ@é’fummmmzé’wmam J9min

3 '

Jedlnd d37eivuarunanguiiegeniggnsves Taro Yamane fidnanuaaianfeuseusulasesas 0.05

[
al

(e = 0.05) Mnduivtoyarnnquiegrsluiufiuvadlvguidgunedunsiediui 303 As1Eeu wasiui

a

wladlngjurtngunenediuiu 160 ATATeY 53U 463 ATATaU NTAndeNNaNAIeg1aldnNITduIUUTU
(stratified sampling) lieliiag1vazNoulaseas9UszanslulAas NUNDE 1N TEL
3.3 1A399HBITYUATNITATIIFDUAMNINLATDNND

A Y

\n3esioddufeuvuaeunmuuuilassaing ATOUARY (1) Eﬁanﬂaﬁl’ﬂﬂmam%’ﬁau (2) dauENTRINT
AULDIALEIMNITOIVBIATITOU WAz (3) Teyarildansomsneideulunguemsses (liisaudn) ileld
Wisuiisuszning 2 Ruiidnw Heinnseseaeuamunimaissdediniunig 2 dw ldun (1) arudesty
(Reliability) n5vdeusiemduUsyansuoanivesaseuuia (Cronbach’s alpha) léan 0.87 uaz (2) Arunss
pailonn (Content validity) n3raapusedviaruasnadosssnintedosnuiuTngusyass (100) ¢ 0.80

3.4 fudsuazilonueufinnng

NUATEEsjsAnNIRamALEIRIY “013383” (Non-staple foods) Te9asaidou Tasdememsses
Aeemsiilalydn (ewnandn) uarduunvneensiiienmsiinneiliaenndesiudeyadlidoneiiou
1#ud (1) ewnsedlulewmsn (dsautna) (2) & (3) dedni/uar/ly (4) waldl (5) ndesussluata iwu win

ayulng (6) 1ATeUTIsa WU WWan indie WeYsa uaz (7) LASeIRY

NFEITATHFANENT A INe1aeuadld TN 6 atud 1 (uns1Ax - Aquieu 2569)



3ASATHAENT W INEIaELTY JECMJ‘U
J 14

(Journal of Economics Maejo University) oS Srnls

lngddiananusenaume (1) 401Uz 15RIINIAULBIRINE NI TaeUBIATISoU (TayalisdnUseinw/
dndan) wae (2) Alfdrgemsnadew wenlu “ensiindiSoundnes” uaz “emsniaiiieute” luusas
MAIMNTIBY (Mhe: Un/idiew)

< ¥

3.5 nMausauswdoya

AIdeiudayaniaauIneInaAsIsawnuasNINaUIeg 1 luvEeIiuN ML UUde U WU UTTATIESS
Ingdndunisiiudeyaniunsevvuindiegrsfiauiall (@uaedunsie 303 asuseau uazdinenie 160
ATISU)

3.6 N15IATITNVOUA

v
i

Tunmsifoadell fiseldfiunsmsaaeumingniesiasauauysaivosdeya (Data Cleaning) 91
wuuaaunmnua deuthluvszananadelusunsud IS agUneadn Tnsuisduneunislieseideyaoondu
2 dhumdn wielinseunquingUsrasdnislde dssazdoaroluil

(1) anAwanTsasun (Descriptive Statistics)
fitedenldadfdamssuuiioosusdnvasiiuguarsuuuunisnssinefesdoyaluudazngy
F0619 (Funerhauazsnnedunse) Ingsuunmuussnnvesdouds el

o A1m2ud (Frequency) wazdosaz (Percentage): Tgdmiviauedoyaldanuninvson
wUsngu (Categorical variables) l¢iun Sﬁa;gaﬁ'yugmdwqﬂﬂa (WA, STAUNISANYI, B1TN),
ANUENIRNIALLEETLEWNT (Nafies/lineifies) uagngAnssunisdanistynidlons
aunan ewSouiiisudadiuuarlnsiadneUssansseninao i

« Auady (Mean - X) uazdruilsauunnsgiu (Standard Deviation - S.D.): Tidm3u
ATV UBYaLTaUTINN (Quantitative variables) laun gvadnunsng wazA1lddnge1ms
gLneululazruInny L‘ﬁaﬁzﬁ@uﬁﬂﬂa’]\‘iLLE*‘IZﬂ’]iﬂiszJﬁ’J‘U’eN“ij@yja avzaaliiiiy
AMWTINvRINsEATEBuarALa N salunsRannaue TRy

(2) snAB9auuY (Inferential Statistics)

= a = = i ' & A ° ° y) Ya o Y Y
LW@WWa@UaN@J@iqULﬂTBULV]EJUﬂ'J’]iJLLWﬂ@’Ni%W'J'N 2 WUNANE (916NN vs BLNBFUNTE) E\J’J EJ'lﬂ

(%

MuuaszAutydAgeatan a = 0.05 lnedenldatianegeunvaneauiudnuazn1suaniasvestaya Al
o MTIATITHANMUTUNUSVOIAIUSITIIAUSZLAN (Categorical Data Analysis):
o lunmsilSeuiisudndiunnududasysening "Wun” du "3 Tannudunmieenis” (W

va

dndiunTisaundauneliieauemsIed, JULUUNTMOIMTIINGTINYIF) 6I78ldad

=3)

Pearson’s Chi-square test (}?)
o Joulynsld: nsalnansnelad (Contingency table) finnAauaaInnds (Expected count)
AN 5 lugedlademiannnitfesas 20 vesdnuiutesiavun §33uasidenly Fisher’s

Exact Test wnu Livolnlaaanuuazidunwdugdaau

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026)



913873LATEGANENT UNINFBUTY JE CMJU
J 3

(Journal of Economics Maejo University) et S o

o 11730YUINENTNS (Effect Size): wonmilaainn1ssieiual p-value §I37ularA1UIMAT
duUseAs Cramér’s V iiloszyseiunudiius (Strength of Association) sewinasauys
Tnglfinausinsuanasad: @1 0.10-0.29 mnefsauduRussedual, 0.30-0.49 seRuUy
nana uag 0.50 Julv sefugs Cohen., (1988)

e MUFBUMBUAMULANAINVDIALUSITIUTUNAY (Quantitative Data Analysis):

o dwiudeyadldsresuemsneiou aduiuusderes fiTeldddunismeasunisuan
waaUn@ (Normality Test) fheadin Kolmogorov Smirnov Aewdenldisnsvaaey weil

. nsdidoyaiinsuanuasund: 19add Welch’s t-test lunisi3oulfisurnindossinsassngu
Basy anvgiidenld Welch’s t-test unu Student’s t-test 109910354 HArumuNIY
(Robust) sioaulaitviniuresaulsusau (Unequal variances) maqﬁgﬂaamajmﬁaaﬂw B3
finnuldveslutoyanisdenumans

o n3fideyaiinisuanuasliund wisdiAdaun@ (Outliers): 1Walid Mann-Whitney U test
(Non-parametric test) Tun151U3auisuaNLANA1Y099URY (Mean Rank) uwuAnade i

anAuAAIRARBUAINTRYATIHAILUZ

4. Han1SANEN
4.1 dayanaluvanensns
Tayaniluvennunsnsguandrdluiuiuaddng iy wadunersasdnnedunsie Yaindedln
.:4' ' o v & A 1y ° Y & & a @ & A
M13°99 1 wudneasnsgugndiluiuiiudadng s wedunedunmeidumarienamun Snvsluniui

= v

Sunone fe¥euaz 72.50 Wuwewswuiy kwanides1uatun1senaulas i iunsean lukUasa o unensns

v
= 1

W 2 Nudl Tuegiunmsindulavesnayaduddy

FuD1ELNEATNIADULUUADUANNNUTN InEATNIINANINYasay 70 Taea 2 Aufl To1gsendig
51-70 ¥ Fsemdswasionandaluowian fetymmsvauaauusanunmeanvasiuewian sl Lifsesar 10
yaanuasnsluia 2 Aufludadlvg Ade1gsening 41-50 T Fuszdunisfinuitu Ussuadesay 80
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Table 1. Socio-demographic characteristics

Variable Category Fang district (%) Sansai district (%)
Gender Male 72.50 100.00
Female 27.50 -
Age group 41-50 years 5.62 9.26
51-60 years 35.62 32.56
61-70 years 43.13 45.80
71+ years 15.63 12.38
Education level No education 5.62 -
Primary school 72.50 83.17
Secondary school 16.88 6.93
Hisher than secondary 5.00 9.90
Primary occupation Farmer 78.12 90.10
Agricultural laborer 17.50 594
Other 4.38 3.96

Source: Authors’ field survey
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% I

vyun Wud) fanuneifissgefianisfosay 84 uaviosas 78 Tuflufiuvadngsnnerauazsnnedunse
uddy Fruamameiiisslunduoimsiiaiidoundnies (W dnaiuats Ugnuald edld uy vailuudoa
southu) Hu Saoenaiesusnmdmillndifiesiuunie Sovaz 63 luiuiiuadngsnnoruardosas 61
Tuufiudadvgsunedunse Meiuandliifufamugauanysaivomineinssssumlui 2 Aufidnudae
s 2 U'ﬁzLﬁwmé]’aaﬁqmmmq@maugim‘maw%‘wmﬂﬂuﬁyuﬁLﬁam'ﬁmﬁmmwﬁﬁgﬁ?u wazdlofiansaulu
Uszidupnuliineifios wudremsiindeluaiaseu ns19d 2) iiaenuldnedissdaduieviesay 50
yaanuwaLissvatemsiuta 2 uiidnw dudleinmnlinewiios nvasnsuidamaenisdoiiieuslan
nawnu TnAdesarluis 2 Nuiidndiulndifestufionnnindosas 80 1nTansuidamienan ndudwa
Gllaﬁﬂ‘i’f’\jﬂQIUﬂ%’DL‘%auﬁLﬁmﬁﬂéﬁuﬁ’m atunsduasilifinndndiouslnalunsideuliunntu venvndavan
aldinglunsiSound fansaannisiidiemsanuenitul AtwannisUdesfeideunsyanainaavues
1#8néne egrdlsfinunsutstiu uandsuomsseninaiaZeuluiuiidindioy wisludediuiligann

' v Y & = aa 1 = Ao & & Ao
LW\a%Waiﬂ.ﬁLﬂanQQLLWQﬂ’ﬁ‘WQW'W]EJQ@Q‘V‘aQLwa@a%ﬁLUWUWﬁﬂU’]

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026)



913873LATEGANENT UNINFBUTY JE CMJU
J 3

(Journal of Economics Maejo University) et R

Table 2. Household self-sufficiency

Food Category Fang district (%) Sansai district (%)
Sufficient  Insufficient Sufficient  Insufficient
Household-produced foods 63.00 37.00 61.00 39.00

(Non- staple food)
Naturally produced foods 84.00 16.00 78.00 22.00

Source: Survey

Table 3. Household solutions to solve food insufficiency

Strategy for food Insufficiency Household solutions

Fang district (%) Sansai district (%)
Purchased food 83.60 89.30
Borrowed or shared food with neighbors 16.40 10.70

Source: Survey
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Junsefe undsisssund uasurasemsnntigueunud uudsewnsiinunansts 2 fufliuselond
Yfovan Woiflsuruuvasdumauandlumss Seasvieulifiufanmgauanysaivesinensiuumnasorms
dAny by

Table 4. Major sources of naturally produced foods

Major source Households using source

Fang district (%) Sansai district (%)

Paddy fields (wild aquatic foods, field gleanings) 14.90 8.76
Natural water sources (rivers, ponds) 7.90 12.58
Community forest (plants, mushrooms, etc.) 5.00 3.52

Source: Survey
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Table 5. Food categories for consumed or sold

Food categories Fang district (%) Sansai district (%)
Vegetables 20.80 28.26
Mushrooms/ Bamboo shoots 9.90 6.53
Fish/ Aquatic creatures 3.00 2.68

Source: Survey
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Table 6. Average monthly household food expenditure

Food Category Fang district Sansai district

Household- Household- Household- Household-
produced food purchased food produced food purchased food
(Baht/month) (Baht/month) (Baht/month) (Baht/month)
Carbohydrate foods 63 147 66 151

(not rice) (e.c.

potato, yam, com)

Vegetables 227 262 243 284
Meat, fish & eggs 473 1,121 488 1,162
(incl. preserved fish)

Fruits 67 238 58 318

Kitchen ingredients 78 69 69 67

(chilies, herbs, etc.)

Seasonings (fish 0 237 0 259
sauce, salt, MSG,

etc.)

Beverages (tea, 0 394 0 427
coffee, soft drinks,

etc.)

Total (average per 908 2,468 924 2,646
household)

Source: Authors’ calculations based on household survey data

4.2 HANSNATIUAMUUANATISEAING 2 Wudl (Bunsrhauazsnadunse)

ielinnsssuifisuaaugauiupmsemsseninafiufidnune 2 wisliaudawulugeda
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worieswasoms wazuwmantludgmideomsliiifioae Tagldadd Pearson's Chi-square test w¥ausi

57897UA1 Cramér’s V 1auwandauInuaddnsna (Effect Size) AwansbumIsen 7
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Table 7. Different statistic data between Fang and Sansai district

Variable Fang district Sansai district Chi- p- Cramér’s
(n=160) (%) (n=303) (%) square value V

Rice: Sufficient 81.00 72.00 4854  0.028* 0.102
HH Produced foods (not rice): 63.00 61.00 0.190 0.663 0.020
Sufficient

Nature foods: Sufficient 84.00 78.00 2.242 0.134 0.070
Insufficient food: Buy 83.60 89.30 3.093 0.079 0.082
Source of nature foods: Paddy 14.90 8.80 3.961 0.047* 0.092
field

Note: p- value < 0.05
Source: Authors’ calculations based on household survey data
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Table 8 Comparative of food expenditure between Fang and Sansai district by Mann-Whitney U Test

Food Types Mean Mean Rank U Z Sig.
Rank Sansai
Fang district
district
Carbohydrate foods (not 273.20 331.09 46724.500 -.417 735 Not
rice) Different
Vegetables 246.92 357.64 28759.500 -7.848 .000  Different *
Meat, fish & eggs (incl. 306.51 297.44 44082.000 -.642 521 Not
preserved fish) Different
Fruits 356.36 247.10 28980.000 -7.854 .000  Different *
Beverages 336.07 267.59 35127.000 -4.868 .000  Different *
Kitchen ingredients 239.70 364.93 26572.500 -8.953 .000  Different *
Seasonings 327.74 276.01 47651.500 -0.367 592 Not
Different
Total food cost 335.15 268.52 35406.000 -4.700 .000  Different *
Note: * 0.05

Source: p- value < 0.05

Matinan1sSeuiisualdineauemsveanguiieglunisan 8 lngldnsnaasy Mann-Whitney

U Test 1W3guilguanaunns19vesildangsuemsseninengusiieg1a 2 nau iesindeyainisuanias
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5.4.1. 49910AR1UY299a1 (Temporal Limitation): nsAnenidunsisouuunafaeag (Cross-
sectional Study) Fafudoya w Prsnalanamiashiy shldliansoasiiounatavesmiusunmise g
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idefied i
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5.4.3. MylAzidasermun (Determinants Analysis): NsAnATLuNSIWIBURBUSEWIN AT
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A9 WANTENUAUFUAINULAZAIINLE DUINTUVRIAU dIMTULIATNITFUATYEAIANTNUIY ATEUATUNS
UFudgurliaiviassruviuineasiiaumngangs luvaenuinsnsasuasmsdsduldngmanelagnsed

ANIMLNZENAN B819lTARIUNTTENWUUUIEUIEAITATNEIANULANAINLT SN UNLALTDI1N AT LATIAS 19D

NAINT wazAITITUIRINISLUURALNE AN saUf URlaSwazifinaudsulussazend
ANANARY: NS NAYIINNY, USUMLTINUY, WORNTTUNITE, WIANTNITVATYEAIERS, WUUTIa09laTn

Abstract

This research aims to examine the resource constraints and context of agricultural areas in Mae
Chaem District, Chiang Mai Province by analyzing behaviors and determinants influencing the decision
to burn crop residues of farmers and evaluate the suitability of economic measures for reducing open
burning across diverse spatial contexts. Collected data from 362 farmers using purposive sampling then
analyzed by descriptive statistics and a binary logistic regression model. The results show that most
agricultural areas were slopes exceeding 20 percent, which is a primary constraint for utilizing
machinery in crop residue management. Hence, burning remains the primary method for land
preparation. The logistic regression model results show that level of education, farming experience,
costs, and the price of feed corn notably reduce the likelihood of burning. While agricultural areas and
land slope increase the probability of burning at the statistical level significantly. The key motivations
to reduce burning include health impacts and soil degradation. Regarding economic measures, the
promotion of crop diversification and agroforestry systems was found to be highly suitable, whereas
taxation and direct legal enforcement measures are considered less suitable. Howe ver, policy design
should consider spatial differences and structural constraints faced by farmers. A combination of policy

measures is recommended to ensure practical implementation and long-term sustainability.
Keywords: Crop residue burning, Spatial context, Burning behavior, Economic measures, Logit model

1. UNUI

Uaywduazossvwimdnliiiu 2.5 luasau (PM,s) [Wulssinuiudaindauuazansisaguiidfyves

a

Uszinalny lagamzluiuiaamilenwdydymetiwaiiaduriiingguas uliraniunisallu nanuiou
wazduAwldlud w.e. 2568 azliuuiliuanas Ingduazons PM,s Anade 35 lulasnsusegnuiaimmns

(@na9 26% NTUneunn) I TUNALIATEIN 117 Tu (@aas 11% nTneuni) wasiiyaaiuiouayas
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al,, 2025; Lin et al,, 2025; Cuong et al., 2026; Chang et al., 2024, Faisal et al., 2021; Raza et al., 2022;
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(3) aglI8nsUssnauruUIandugsan (Greene, 2008, Gujarati & Porter, 2009)

Table 1. Variables and definitions for the binary logit model

Direction
Variables Definitions Types of measure References
of effects
Dependent variables:
BURN Decision making of farmers to 1 = Burning, 0 = Otherwise
dispose of crop residue
Independent variables:
GENDER Gender of farmers 1 = Male, 0 = Otherwise - Cuong et al. (2026)
AGE Age of farmers In years + Faisal et al. (2021); Raza et
al. (2022);
Chang et al. (2024);
Cuong et al. (2026)
EDU Educational levels 1 = Under grade 12 - Faisal et al. (2021);
2 = Grade 12 Raza et al. (2022);
3 = Associate degree Chang et al. (2024);
4 = Bachelor's degree Cuong et al. (2026)
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Direction
Variables Definitions Types of measure References
of effects
INCOME Income per month 1 = Less than 5,001 Baht + Chendrashekhar et al.
2 =5,001-10,000 Baht (2018);
3 =10,001-15,000 Baht Erbaugh et al. (2024);
4 = 15,001-20,000 Baht Chang et al. (2024);
5 = 20,001-25,001 Baht Cuong et al. (2026)
6 = 25,001-30,000 Baht
7 = More than 30,000 Baht
EXP Maize cultivating experience of  In years - Chendrashekhar et al.
the farmers (2018);
Chang et al. (2024);
Cuong et al. (2026)
DEBT Debt burden of farmers 0=no + Jack et al. (2025)
1 =yes
AGAREA Agricultural areas (Farm sizes) In rais + Chendrashekhar et al.
(2018);
Raza et al. (2022);
Chang et al. (2024);
Cuong et al. (2026)
ARESLOPE Agricultural area slope 1 = Flat to gently undulating (0-2%) + Akahoshi et al. (2024);
2 = Very gently sloping (2-5%) Chang et al. (2024)
3 = Gently sloping (5-12%)
4 = Moderately sloping (12-20%)
5 = Strongly sloping (20-35%)
6 = Steep (35-50%)
7 = Very steep (50-75%)
8 = Extremely steep (>75%)
MAIZEY Maize yields In kilograms per rai + Hu et al. (2016)
MAIZEC Maize production cost In Baht per rai + Chendrashekhar et al.
(2018);
Erbaugh et al. (2024);
Chang et al. (2024);
Cuong et al. (2025)
MAIZEP Maize price In Baht per kilogram + Jack et al. (2025)
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Table 2. Spatial context and resource limitations of agricultural areas in Mae Chaem District, Chiang Mai Province

Main Production

Sub-district Topography Slope level Key limitations
System
Mae Na Chon Strongly sloping 20 - 75% Maize / Shifting - Water scarcity
to very steep cultivation - Inaccessibility for machinery
Pang Hin Fon Steep 35 - 50% Maize / Shifting - High labor costs
cultivation
Ban Thap Steep 35 - 50% Maize / Shifting - Elderly agricultural workers

cultivation / Paddy

Kong Khaek Strongly sloping 20 - 35% Maize / Shifting - Lack of formal land titles
cultivation
Chang Khoeng Strongly sloping 20 - 35% Maize / Paddy / - Geographically restricted machinery
Polyculture cropping access
Mae Suek Strongly sloping 20 - 50% Maize - Water scarcity
to steep
Tha Pha Strongly sloping 20 - 50% Maize / Shifting - Alternative crop markets
to steep cultivation / Paddy
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Figure 1 General information of farmers in Mae Chaem district, Chiang Mai Province
Gender Age

B 21-30 years old

@ 31-40 years old

0 Male
[ 41-50 years old
@ Femnale
[ 51-60 years old
[ >60 years old
4.97% Educational level 1.10% . 3.87% Monthly income

3.04%

3 <5.001 Baht

[ Under grade 12 @ 5.001-10,000 Baht

I Grade 12 [ 10,001-15,000 Baht
B Associate degree 8 15,001-20,000 Baht

[ Bachelor's degree 20,001-25,000 Baht

£ >25,000 Baht

[0 <5 years f <6 rals
@ 5-10 years ml H @ 6-10 rais
[ 11-15 years 0 11-15 rais
EJ 16-20 years [ 16-20 rais
[ =20 years Ny [ ~20 rais

Figure 2 Crop residue management and key causes of agricultural burning in Mae Chaem district,

Chiang Mai Province
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Table 3. Binary logit model analysis of the agricultural waste burning decision

Estimate Marginal effect
Variable

coefficient t-value coefficient t-value
Constant 2.806 1.840% 0.567 1.861*
GENDER -0.655 -2.469%% -0.132 -2.486™*
AGE 0.009 0.634 0.002 0.634
EDU -0.191 -2.172%* -0.038 -2.191%*
INCOME -0.090 -0.887 -0.018 -0.890
EXP -0.418 -3.381** -0.085 -3.428*
DEBT -0.043 -0.120 -0.009 -0.120
AGAREA 0.095 4.932%* 0.019 5.231**
ARESLOPE 0.412 3.841%* 0.083 3.899**
MAIZEY 0.001 1.252 0.001 1.259
MAIZEC -0.001 -3.599** -0.001 -3.653**
MAIZEP -0.352 -2.429%% -0.071 -2.449%*
Number of observations 362
Restricted log likelihood -232.002
McFadden’s R-square 0.201
Percent correctly predicted  74.309

Source:  Calculation.
Note: ** and * denote the .05 and .10 statistically significant levels, respectively.
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Figure 3 Factors or incentives for reducing and ceasing agricultural burning

Incentives for reducing and ceasing agricultural burning

[A Health and pollutant impacts

M@ Soil conditions and impacts

[ shifting farming practices and crops

[ Government incentives and assistance

Government policies and regulations

[ Alternative non-burning practices
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Table 4. The appropriateness of economic policy measures for reducing crop residue burning

The measures of appropriateness separated by sub-district

Economic policy measures Mae Na  Pang Hin Ban Kong Chang Mae Tha Pha Overall
Chon Fon Thap Khaek Khoeng Suek
Non-burning crop residue 1.98 1.89 1.74 1.98 2.35 1.92 1.83 1.96
management
Promotion of crop diversification 2.29 2.20 2.06 212 2.57 252 2.48 2.32

and substitution

Promotion of reforestation and 2.08 1.99 2.13 2.01 2.43 2.32 2.30 2.18

agroforestry systems

Tax incentive measures 1.24 1.30 1.36 1.34 1.43 1.36 1.46 1.36
Command-and-control regulatory 1.49 1.34 1.49 1.48 1.93 1.76 1.53 1.57
measures

Voluntary or quasi-mandatory legal 1.76 1.81 1.78 2.40 2.27 1.92 1.92 1.98

measures

Note: The scores of appropriateness are defined as follows: 1.00-1.66 = High appropriate, 1.67-2.33 = Moderately appropriate

(with constraints), and 2.34-3.00 = Low appropriate.
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(Cuong et al., 2025; 2026; Hong & Chen, 2026)
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Abstract

Objectives this study aims to assess the Social Return on Investment (SROI) of the Creative
Smart Community Development Project driven by the university mechanism in the pilot area of Chiang
Mai province. Methodology: The study employed a mixed-methods evaluative research design. Data
were collected from 12 selected community enterprises and OTOP groups using in-depth interviews
and financial record forms. The analysis followed the standard 6-step SROI framework, establishing
a 5-year benefit period and applying a 5% financial discount rate to calculate the Net Present Value
(NPV). Results: The results revealed that with a total investment of 7,000,000 THB, the project
generated a Net Present Value (NPV) of 8,946,549 THB and an SROI ratio of 2.28. This indicates that
every 1 THB invested yields a social and economic return of 2.28 THB. Key financial outcomes were
primarily driven by incremental sales from online channels, physical shop improvements, and recurring
revenue from new prototype products. Conclusion: It is concluded that the "University as a Driver"
model, focusing on product innovation and market incubation, is a highly cost-effective approach for

upgrading the grassroots economy and ensuring tangible community competitiveness.
Keywords: Social Return on Investment (SROI), Creative Economy, Community Product Development, Chiang Mai
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Source: Author's synthesis, 2024
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fufinihiuuargnsmnedudlugmu (9u auuauns) Tiefsgainviondouasdtoselm)
dsnalsidoonvodiuduludusn 1,440,000 U Msintnguflasunisosnuuusadnwal (Re-
branding) Tasaiannuidesiuliuguslag

e WAAWSIINNNTIANINTTUUAAITUAT (Event Marketing): M3tEUsEnauUNITOBNYSLAAIFUM

[

Wunisane "n1ssus (Awareness)" Tuszordu ssad1swanventhaule 240,000 U w3laztdu
fiaviliganndlofiouiuromnadu wiidugaEududfyueinisaiegugnéadn

o uadwsansanviesiaiiles (Recurring Sales/Retention): Asiuraulafianie "senvioseLiles
naauAINITU" s?fﬂﬁaﬂamqaﬁq 1,200,000 U Tudusn wagduwilunaseselaazaunasn 5 Y
ni1 5.4 & Fuaviiasioudls "aunmudndust (Product Quality) AldSunsimuIuT
Fusiuaziaus Wy nswasumauiudunaiainiiienisvuds, nseenuuvatedinl) vl

[

a ] R
\NANTTYRYT (Repurchase) ag19898U

As:udUMISUazADASSUKAan Wawaauazwans:nuIsvansMmMaas

(Inputs & Activities) (Outputs & Impacts)
nswgnsuazouus:uia 1 msidulavovsisldua:
dudums wWanauunudvau

« Gouus:urusou 7,000,000
uin .
* W3DUUAAINSITEIVIYUAzDVA

o wWiumsausulGoU{UaMS
(TOWS Matrix, Marketing)

e ua:Nsdurssno (Business
Matching)

AswWau
WUs:znaumis

uwuulkl 5 stems

aidadAy

(Key Indicators)

Aana / waaws

yamUoauuans
(NPV)

1Wuuwdn
(Positive)

Wans:nus:zgzg1d

(Impact)

ANUStuuSanssuGsna uazwaanwri sgamesoui | 4,500,000 e aeme
= 9 o Wauungus:noums Wuiu [Un 1) uin asoauduudonv
@ % -
i 2 ] 12518 daswaaauunu \ASBZAdYUBULAMS
msuuwua:igaulovgsio « adowaanwuridu mvavau (SROI) 2.28 duaununoSwusssy

Auwnagvgodu
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Figure 2. Economic Outcome Analysis by Activity
Source: Author's synthesis, 2024
4.3 mﬁLﬂiqxﬁwamauLmumaé’mumnmsamu (SROI Analysis)

1%
v ¥ U

Wethnaustleviniaasugians 4 anu gIdulimhnssuananauunusiy (Total Benefits) anAuIn
war1UagUu (Present Value) lnglddnsn@Anan (Discount Rate) N5o8ay 5 Muu1nsgIuNsuseiliulasenis
AT eazviauYaA1kuIUIaT (Time Value of Money) wagtUSeuifiguiusuyulasenisaeuanslunis

fanandlunnsen 3

Table 3. Cash Flow and Net Present Value (NPV) Analysis of Project Benefits (Unit: bath)
snenswausElewl Vi1 Ui 2 Uil 3 Uit a Ui 5 39

1. gaavieiiia (poulat]) 1,641,600 1,477,440 1,329,696 1,196,726 1,077,054 6,722,516
2. gonaLity (Grudngumy) 1,440,000 1,296,000 1,166,400 1,049,760 944,784 5,896,944
3. goA98 (90NY5) 192,000 - - - - 192,000
a. geavesiailoamdys 1,200,000 1,140,000 1,083,000 1,028,850 977,408 5,429,258
saunausglevd (Total Cash Inflow) 4,521,600 | 3,913,440 | 3,579,096 | 3,275,336 | 2,999,246 18,288,718
fgauyardagiu (PV Factor @5%) 0.9524 0.9070 0.8638 0.8227 0.7835
waArtagtiuvesmausslev (PV) 4,260,571 | 3,549,605 | 3,091,803 | 2,694,668 | 2,349,901 15,946,549
funulATINg (Investment) (7,000,000) - - - - (7,000,000)
yartagiugns (NPY) 8,946,549

Source: Author's synthesis, 2024

a

PNAIANNTIATIZINTELARUanLaryar1daTugns (NPY) 198U ansnsnesuigansedAgmig

q

[

o v X
Msulaeadl:

a

o lassadenszuaiuansu (Cash Inflow Structure): naUsElevusivadlasanstulil 1 dyargen

9
[

#1 4,521,600 UM FaAnanMITNiuvasnglianyndemie lnaanizselaannisesnys NAnTuanzly
a ' < o al o oA v P v U a | | a ) Y] ) )

Yusn egnelsnau 1wl 2 8999 5 wdnaglddisnelaannsdndnudlug uinssualuansusmdinssneseau
PlaadsUaznin 3 &1uum @10 3.91 a1uum Wili 2 anaunds 2.99 a1uum Tula 5) @anun1saliyliiu

71 "selagusn’ vesusznounsinnuudunss wisrliiinisnsydueenuieiie Aanssufivawainlasenis
wdafinu Fadudvdtinanudduniddy

o  MsUTuyarRusIa (Time Value of Money): §338lath fnasar1dagdu (PV Factor) idnnAnan

Y Y

Foway 5 inUsuyarwausElevdluewenliiluyantagiu Insasviviwausslesdluln 5 S1uiu 2,999,246 um

eAnanAuaazilyar1legtumdeies 2,349,901 um (PV Factor = 0.7835) msufuaniluansisausziinse alu

o

msUszdiugan delilvnadwsinlagiuasallafisuiunmeRumeuayenudedusinan

a

o  mylaswyad1Uagiuans (NPV Interpretation): HasiuvesyardagiuvemaUsylov (Total PV)

Y

faen 5 U WU 15,946,5493 Un Lﬁaﬁﬂauﬁ’m?uamuﬁmﬁﬂ (Initial Investment) 371w 7,000,000 U

o

villsien siarndaqiiuamd (NPv) Whuuanit 8,946,549 v

q

Journal of Economics Maejo University Vol. 6 No. 1 (January - June 2026)



913873LATEGANENT UNINFBUTY JE CMJU
J 3

(Journal of Economics Maejo University) et S o

= d1 NPV Aduuinlussdiugs (nnndnfuasyuiu 1 windh) vsveniilassnsiill dauiiond

Uaansie (Margin of Safety)" g1 Na1AR winadnsasazanasaniininnisalliae 50%
ln59n13nésnsAuyu (Break-even) lavnnuniaesugeans

® §n31 SROI 2.28: dadiusenin yamdagduvesrauselevd (15.99 duum) fe yad1kuasu

(7 &wum) Ay 2.28 w1 Feaneauimineinsmamieildady legnivasuani (Transform) sy

N3z TWAEUsENaUNS AuAayaduiindundt 2 wihi Fuaeigeaniriedsveddassnmaiauineg

jalu @asinegd 1.5 - 2.0) iflesanmisinunilldiiusiumelfainnisuiedudiags (Real Sector) MiinTuseidas

LdlgwesnisUsediuanuiianala

4.4 Mseszinusaulnl (Sensitivity Analysis)

iieliinansUsuiiufimnaunindofisuazsesiuanudssanaiuluiueulusuian §33uldvinnis
Aipszviaugoulninianisdu (Sensitivity Analysis) lnesiassaniunisel (Scenario) Aiin1sasuuyas
wlsndn 2 n3dl Wun nsanawessenwIeuarSaTARAATRLTY

Table 4. Sensitivity Analysis of SROI Assessment

Y auuRgunBsuLUag , A . .
A071UN13UV1883 (Scenario) yaAdagdugns (NPV) 3031 SROI Tusl
(Assumptions)

n3dig1u (Base Case) gn51ANan 5% / 8aATIEAINAIANTTA] 8,946,549 UM 2.28

i e i UsudnsnAnan (Discount Rate) Liuau
ASEIN 1: SRsIARanLRLTY B P . 8,157,855 UM 2.16
Wu 7% wieazvieunizluleg

» D #0AY18INNT5TY (Recurring Sales)
NIUN 2: YBAVIYADLUBDIANAY p 8,001,620 U 2.14
ANRNIINAIANITEL 20%

Source: Author’s calculation, 2024

ATV Wi Tuaaunsalvlasinsdosndgiuladetsau wu daseendsueziuialussuy

\swgNAUTUAgeU (N3l 1) viiensdlindadnsiliansashwgeansyeginngnatlanidvangiis 20%

(N3G 2) Sy manauLUIEsey (SROI) Adsasinusauliaanda 2.0 Wi (2.16 waz 2.14 smudau) nanmsiesei

¥
v =2

fBuduia "aramuniu (Robustness)” vadlasens nildudienaaense (Margin of Safety) ﬁqmﬁmwaﬁiamm
Aes waefigadlihuadugysvesmsiannssuulinmiregiaad wassdtudauduaiBauszansluynaniunsal
4.5 NAANWSIBIUIRNTIULAZAIAN (Intangible & Social Impact)

wennuanauknuilusiiu (Monetary Value) Tassnséanelifianadnsiaunusssy (Intangible

Outcomes) MilusngiudirgyvesmudBuniaasegia Jeldausamuwnnduduiuldlnenssluszeydu

[
a v A

wilduladeduindouyariinluszezen Wneduuneeniu 3 97 dadl
*  AuRAININ9RIIIA (Digital Literacy): HUsznounsanusantiudednianiamalulad lny
A3 UTMTIANITIIUAVULNan e Tuaulal (WU Facebook Page, LINE OA, wag TikTok Shop) lanae

aues fegeiidugusssufe nsiifuszneunisanunsadideyangfnssugnén (Data-driven) 91 Facebook
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vya 6 1

Insights wlgatAs1zvg9alun sinadduan wagn153avinluslutun 1y LINE Broadcast Tmseaiu

' ¥
aa o w = 0 a U

nauthmnefififdsde Jaduiinuefinga (Life-long Learning) fitaeasenelsnellusua

a 1 ¥

" 90 "WHER" d "{UsEnauns" WukUsEnaun1seiunsnannuauala (Production-
based) wivdainsiulasinng ldusuasuisangnsndnnmanudesnisvesnan (Market-
led) waz3dnnisldveua (Data-driven) lunisinaula

" AuRaINIVNeAaTia (Digital Literacy): {Useneumsanunsanmdiudednianianalulad lne
ansausmsdanissuiuunnanesuseulatuazldiadosile Digital Marketing lasae

e duduinue@ngm (Life-long Learning) flazad1sseldselulusuian
° ui’mﬂiimamﬁm%uasmaa%’wyjaﬁ%ﬁu (Product Innovation & Value Creation) 1asin15lan
psAALT NI INe By sannsTmAugidygiesiu (Co-creation) autAnidundnfusidunuy

(Prototype) fiflannulansuuaznoulandiadialng S1uau 5 srensudn Toun

" uTINIINUTII (Packaging Innovation): nTdifNy? "agulwwaqﬁmﬁq" ﬁLUﬁlﬁluf\]’]ﬂU‘ﬁﬁ!
fosutndunaradninsandiflon Weandgywmauduaninainnisvuds (Logistics) wazudu
Ananwedliviuade

" yinnssunansasilaialag (Lifestyle Product): nsalfinwn "Aefdniiasausus Animal’

way Taulvainaneyundieadedlml’ Fadunisuusunumeiausssu (Cultural Capital) T

A v o= ] P

Judufidndanguandi Niche Market Julwaildass Frevenegiugniieenainnguiis
®  NMTATINUNNAIAULALIATEYIEAIINTINLD (Social Capital & Networking) HadNSTidn zyﬁzjm
Usgmsilsiensiin "nalnn1ssaunga (Cluster Mechanism)” sewinagfusenaunis 12 51

= pFodiemadous (Learning Network): iiafiuiuaniudeufeusssnineusznaunms lned

nsyeReUinymsetusgieseidoslulssiiunsiamingiusiufuiieanduny uazans
wisthumadiamsvinanaeeuled Fusansuyulunsassinassgnuesiiusznounissiel

" 11915619584 (Bargaining Power): N135IunauiusanysuazdmiteaualuwueToUle

"ATULIELAIS" ﬁuwmméﬁiﬂumia%ﬁnémwﬁaiaaizé’uﬁuﬁ WU AsEsaReseeTiui

Jananadumluinafnenmvesiuseaudmialalusefivey vien1shsnaaiuaulaaing

#153Ra (B2B) fisoen1sdadodudrurunuuaazdssan Fansmunguilaisanuindede

waztialon1ananisAlaniinisngusenaunisueniudniiugsialagdns
5. d5Uuazanusnenan1side

5.1 d3UNan133dY

N15U T UNARDULNUNIIFIANINNITAU (SROI) Y03lATINITENTEAULATUIAIET19ATTAY UYL

4
L A v v a | Ao v A

nsdlAnwNuNhsewiadedud dingUszasandniiioUssiliuauAuaAIMLATYgAmEn SLazdInLINN1g
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afiununglisulseannamusIy 7,000,000 U Tnggaiunsinssinadugnsiniinainnsiiediningg

waruinnIsuIInUINe et llenseAudnen I Useneunisiamaagusudiwig 12 518 aiuise

1% (%

UFuideuguuuugsna (Business Transformation) 3nduAiuiunsaugauaasnsassanneulandnaingn

Tysl a1nnsiesesideyanunsouwifn SROI lneivuasseznamsdunauselont 5 U wazlidnAnan

'
[

19715184 (Discount Rate) 5988y 5 WUNANISANWITIUTTINENA ALY A9

D

1. AMUANAAZNARBULMUNAATEZAENS: Iasin1sUszauanudisalunmsadiayaaiiinnansegia

o w

pg el Ay lnenasinveyaridaguvemalsylovi naensseviian 5 U dyaigedle 15,992,263.35 U

o

a

denaududunulasing dawalidl yartdagduans (NPY) uuan windu 8,946,549 um wazidlamuwinndu

q

SRTIAIUANNANAT WUINATINILBRTIHANBUWNUMNSFIANRINN1TAU (SROI Ratio) Wity 2.28 : 1

a

ALATAINAIUITH U AN NINUBINITAMUAIAST Na Ao Tunn 9 1 U YeasuUsTUULNURLT
gnidlululasansil anunsansliifanaswsAundugseuuiasugnaguvuAnduyani 2.28 un' Fadiondudns

HaRBUWMUTIgININNTiNInsgIuvedlasIn s g auialy wazasiouliiuitnalnnisduimdounes

a

WNAINe1ae (University as a Driver) fiusz@vsnmlunisiweuninenshiluyaaniialdade
2. Tassadanasnsuazunasiianvasseld: anudisavesan SROI 2.28 lildiinandadeladadeni
Wigeegaien wilinanmsysanmIselaan 4 Yesmmanidanudeslesiu laun

o MIVILYBIMNIAINA (Digital Expansion): eldarudinainnisvisesulatidudnd iy
FadunannnsandesinamainueAdvia shligusznoumsanansadifsgrugnAnngslylle
e

o mIsnsERUNLEIeam

o MIMAdDURAIN (Market Validation): 318l¢a1nn1588nYs Space & Branding): $1¢lsia1nnei
Srunagiiufiesvgiaaineassd (Lanna Square) Mt azvieufernudn§aveanisusu
ﬂ?WﬁﬂUiﬁLLUiuﬁﬁﬁﬂ@jﬂﬁﬂﬁﬂ%@lﬁ%?ﬁﬁﬁ]ﬂiiu wiagidugoniessardu usdyhmidndidy
wEudulunsasssuuTue

o ufsiuvesseldl (Recuning Income): nadwsiddnyiianiie "seavesioliles Fafnannsde
dpagnn avvieulsiiiuindndamildsunisiam (Product Champion) SnanTmenasguLay

«

Jungeusuvewan viliAnnsslaRuanvyudeundduuilasinsasduanaua

3. NAANSITIAMAINUAZUIANTTN: UONIINAUAVNINITRY Tasan1sdeneliianisiasuwtaais
lassaialuszauygusu Tnglaniznisenseau "uuywd" gusenaumsiiavinegludlunisuimsdanisgsiais

30 waEn13ase "Muuinnssy" dundndueiiuiuy 5 919075 ARaunaudndnualduuidudladaina

NFEITATHFANENT A INe1aeuadld TN 6 atud 1 (uns1Ax - Aquieu 2569)



3ASATHAENT W INEIaELTY JECMJ‘U
J 14

(Journal of Economics Maejo University) oS Srnls

Fdansadne unedeey' lugduuuvesaietnedusznaunsiidiuuds Jadusngiuddgyfivianninudes

Megshakasiindmnanisiesedlussazen

Y & '

Tnwagu nsduiiulassnsiifigadlvidiuin msléuinnssuwasnsdanisenudiduedosdiondnlunis
WAYNYY @snsaaissanssnuisuindquainiinsganyuiulilan uazulieaduwuuimungan
z%’m%’umisumamal,ﬁaammmmé‘au%mamwﬁﬂuﬁuﬁﬁu 9 sioly

5.2 8AUTIEHANITAY

NNNANSANANUIlATNSESRTmanauLIUeE IR (SRON Wiy 2.28 win uazilyamlagdugyis (NPY)

° [

[ o a = (% a @ a a a <3 (Y &
Wuuan ﬁ’]ﬂJ’]iﬂu’]@J’l@ﬂUﬁ?ﬂNﬁIﬂEJL“UE]QJIEJQﬂUUﬁUVIﬂ’ﬁWGllu’lLﬁﬁ‘l‘f}‘;ﬁsﬂ"i]LLagLLu’JﬂG]V]’]\ﬂslj’lﬂ’lﬂmu 3 Useiriuan 8 PNU

a a

1. UsgAnsamwasnaln "uminendeiluiiiaes” (University as a Driver Effectiveness) A1 SROI #

v
[y} (9]

seaU 2.28 dadusviytnndu

9

UUszdnsamvaslunanIsnauILuL "University Engagement” #39n159

wingndgiluiunum@ssnlunmsianniun Slinadnsiuandainlasanisnseduasygialuuan

[
[

v a < a =) v a 6
NI1IDARALUALNU UNIDN1TINDIUATSYSEHU

o msanYetitavestayauavinalulag (Bridging the Knowledge Gap): anvsumaniiviily SROI g
niAnedevedlasINIsineusuily @wlined 1.0 - 1.5) finainnmsiuninendelain "dunsudnielaan’”

wu wnAlulaBn1sudn N139enkuvUIIYMe wazinIlelaszin1snatn (TOWS Matrix) WilUiduiulugad

a

Ju "revin” veduszneuns vnliAnnisiuasuudasusednsaanniswda (Productivity) egeininselan

o audenrdasiungud Triple Helix: AudnSatiaanadosiuiuifa Triple Helix Model fiszyin

3

yaa =

winnssuazievuldananiiolinusiudessning nAnsany (@319A3143) N1Asy (Euayuauysyanny) uag
A o ~ a Y] v | o D Y s v Y o
AALNYW/YUBY (R9091) N5 INedusvdgWeslnivimiindy "dainane" wenlesuussunnsgdniu
nidgyavnitu JadunguadAgivininsamuinauAuegaen
2. AMNGITUKIU "UIRNTIURNARA MY ey "N1TRaInUIN1THER" (Sustainability driven by Product

Innovation & Market-led Approach) Usgtauiiuraulangn9dsfie dadiuresnansunnufiniain "senviy

v
a a ¥

Aowles" Fellyarguasiivwiliufvlanedowasn 5 U dllasvieuliiiuinlasinisuszauainudisalunis
JSudeulaseainegsnavesiusenaunis

o nmsasayaALiia (Value Creation): Msidsuguuuundndasiaindudlaasdu undududlad

[
v & a

dlod wu msudsguiidhedudeddniiaes viensesnuwuulaulainarediuun Wunsmiainnsuedu

A1u31A1 (Red Ocean) lUgnanaiiilyargns
® N13MBUTUVBINAIA (Market Validation): #9AU18TIAIATUITIIINNITNAADUAAIALALHBAFIYDL
WJundngruidelszdndiwandasiilasuniswaundull "aumnzauiunain” Jaduiladdguesniy

GaBUNALATYEND ULANF9AINEUAT OTOP TusfnfidinnanmuANaTnLATINAAIATBISY
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3. MsUsziluluuszlnsy TuagNanIgumMaATYEia (Conservative Estimation & Economic Multiplier)

va o

wiifiay SROI 2.28 awgaariinely wiidedanuiuiniduissmsusadiutui meldvdnausednse s

® uanszMuMedon (ndirect Impact): MsdnmiRTsaEnzeldmwsistutufusenaums
12 ity Slalldtiusn wavlgumaasugia’ fiaanmsiigussneunisineldluduineldaesselugmy
viensdsmuiiiisduluvidddguu duth wu insnansiugnasulng wietnmedlumgdu

e yunadsaY (Social Capital): nadwdAUszifiuAdumtulfenusdyadmmaa Aenisiia
"aFetneanuianiie” seuieduszneums nssunguiidisanduyuganay lussezen Wy msuieauds
viionsdsegnindsiunasiu daaidunnedestumansugie Wiiuyumilusuian

5.3 JaLduauug

¥ 1 U a b 13 a v [ =
f\]']ﬂﬂ?iﬂﬂWU'ﬂ’]Iﬂix‘iﬂ’ﬁEJﬂﬁ%(ﬂULﬂiﬁﬁﬂﬂaiﬁﬂﬁiiﬂﬁusﬁuuaﬁliﬁﬁda@E)'ULLVIUVI’N?!\W"I?,J (SROWN) LN 2.28

a Ya v

Wi waganunsaasenswisuwlasdalasaidiiuiavisgueulaase iTedwaaueiuzuimlunisi

[

= ¥ [ ¥ o U = a o dy
Naﬂ’]iﬂﬂﬂﬂﬂﬂi%&gﬂ(ﬂﬂsﬁ wagUsgiuimedmsunisaneideluouinn fadl

v

1. Yoiausluzi@aulauie (Policy Recommendations) tielwnslasuuseunauauaulun1swaun

VesuinUsEANEAMEEn MilguiingITesnITRaTaALIuN1SAil:

¥ '
[ = ] S v o ! <

1.1 N1589N52AUINLAA "UNIINYIFEN LA U9" FYNSANFATIININ: NANISANWITIAIINITN

Y 9

9 v )

a o o v o o " a & saa o ] PN
W Ing1aevimin iy "des (Mentor)" wuuiniziaiufl IinaawsiAnin15dnousussesduUUA LAY
At vheaudinmluseauinun wu ddnauiauigusudmin vse ssdnsunasesdiuviosdu (eun.) Adg

Ysan1skaa "University as a Driver” Whluluukugnsenanimsiaundmin lngidsuunuimuminendy

90 "Gliaus” unlu gHmamumedyg” AdidusuiuReveuieaudiiivessenuedufiiguoy F99z

Hreundymilasinsitminasaewdinigusuliaunsadusseglanasaulagenis

1.2 nsaguNIug sTUUIUUSERIMIURAANS: NATTuazntlsnulinuIdenisiansanid

[ v
(% v a

wneuet SROI anldlunialudeddinanud1isa (kPis) nan augluiumdiadaUsiaunuudy (gu Saugidn

@

ausy) Msfnuabiiin1sUsady SROI agahelignmuauleuisaiunsadnaduanudfey (Prioritize) Tun1s

o

Jnassevdseanaludalasanisiill "Useansaweniieaamu’ genigen wasdulunsduasuimusssunisviey

Mjatiuanuaual (Value for Money) Tuszuusnunis

a

1.3 NM5EUESUUINNTTU "Product Champion" WALAISHITUIUUTENI: INKANTTANYI

6]

wuhnelddulngiinn "Fudadisassd” Alasumsimulvg (wu ayulnsuianadslng wie dudlas

dlnd) nasgarsusuldsunloutgainnisnsgaissuszanamuuileiunn sndunmsdadenngudmunend
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dnenm widndansnennsuvududuietulfiiu Fudameu faunsaudiuldidunanaina udddd
nauifuusidnelumsiagangudu 4 soly
2. forauauuzdmiumsidoadaoly iolfesdanuidunisussdunansenumedsnuinnuguin

LLazmaumqmma@'qﬁu sfinnsfinuidediudulud sl

2.1 msRamuraszezen: muddsaduivhnmstsdusslutisssesna 19 uadldnisaanisal
Tusn a Ydramiih fafu n1sidelusuianmsvininfuteyadiluli 3 wagdil 5 (post-evaluation) Lile
pvdeUIndnTINstet wazsenmesailasiinansalliiuduluauauniguniol Fegteiuduai
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Abstract

The objectives of this research were 1) to examine the levels of opinions regarding enterprise
resource planning, proactive service, and consumers’ decision to purchase construction steel for housing
in Nanchang, Jiangxi Province, China. And 2) to investigate the factors of enterprise resource planning
and proactive service affecting consumers’ decision to purchase construction steel for housing in
Nanchang, Jiangxi Province, China. The sample consisted of 385 consumers who had purchased
construction steel for housing within one year prior to the data collection period in Nanchang, Jiangxi
Province, China. This study employed a survey research design. The research instrument was a
questionnaire. Descriptive statistics, including percentage, mean, and standard deviation, were used for
data analysis, while inferential statistics were analyzed using multiple regression analysis with the Enter
method. The research revealed that 1) the level of opinions regarding purchase decision was at the
highest level, The overall mean was 4.26 and a standard deviation of 0.585. followed by enterprise
resource planning at a high level, with a mean score of 4.20 and a standard deviation of 0.622. and
proactive service at a high level, with a mean score of 4.17 and a standard deviation of 0.626,
respectively. And 2) The results of multiple regression analysis using the Enter method indicated that
enterprise resource planning significantly affected consumers’ decision to purchase construction steel
for housing in Nanchang, Jiangxi Province, China at the .01 level of significance, and proactive service
also significantly affected consumers’ decision to purchase construction steel for housing in Nanchang,

Jiangxi Province, China at the .01 level of significance.

Keyword: Enterprise Resource Planning (ERP), Proactive Service, Purchase Decision, Residential Construction

Steel, Consumers in Nanchang City Jiangxi Province China
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p-value R sEAUTENAYN19EnaA (Significance)

VIF R ANNAEDUANNFURUSTE NI LTI
AdjR? fg AduUsEANSIRINITNEINITAIUTUUT

* R ANt A NSEdATITEAU 0.05

*x ) ANt sEdAnTzau 0.01

4. #5UNAN133Y
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Table 1. Mean and Standard Deviation of Enterprise Resource Planning (ERP) (n=385)

Level of Agreement

Enterprise Resource Planning (ERP)

X S.D. interpretation
1. Internal resource management technologies enable 4.21 0.623 Very High
accurate and timely resource management information
for operational use.
2. The ERP system provides real-time updates on steel 4.28 0.581 Very High

inventory and pricing, resulting in greater convenience

and smoother service experiences for customers.
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Level of Agreement

Enterprise Resource Planning (ERP)

x S.D. interpretation
3. Employees can utilize information from the organization's 4.10 0.654 High
internal systems to proactively recommend promotions
or special services before customers request them.
4. The ERP system enables customers to receive offers or 4.05 0.682 High
information that appropriately match their needs.
5. The organization's information system provides customers 4.25 0.603 Very High
with comprehensive information, such as current prices,
promotions, and product availability, facilitating purchase
decisions.
6. The ERP system enhances the accuracy, speed, and 4.18 0.637 High
traceability of steel delivery and order-tracking processes.
7. The ERP system increases customer satisfaction and 4.30 0.574 Very High
confidence in the retailer or supplier.
Overall 4.20 0.622 High

Source: Authors’ analysis based on questionnaire survey data collected from 385 respondents.
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Table 2. Mean and Standard Deviation of Proactive Service (n=385)

Level of Agreement

Proactive Service

X S.D. interpretation

1. Employees provide high-quality after-sales service that 4.12 0.664 High
appropriately responds to customer needs.

2. Employees provide accurate, clear, and relevant 4.18 0.612 High
recommendations that correspond to customer information
needs.

3. Employees demonstrate attentiveness and provide 4.22 0.593 Very High
appropriate customer care throughout the service process.

4.  Employee communication is clear, courteous, and reflects 4.20 0.601 High
professionalism.

5. Employees are able to propose alternative options or new 4.08 0.673 High
approaches for selecting residential construction steel,
providing customers with a broader basis for decision-making.

6. Post-service follow-up activities, such as order verification 4.15 0.648 High
and delivery status monitoring, contribute to customer
confidence and satisfaction.

7. Proactive service facilitates easier purchase decisions and 4.27 0.589 Very High
better alignment with customer needs.

Overall 4.17 0.626 High

Source: Authors’ analysis based on questionnaire survey data collected from 385 respondents.
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Table 3. Mean and Standard Deviation of Purchase Decision (n=385)

Level of Agreement

Purchase Decision

X S.D. interpretation
1. Prior to making a purchase decision, you search for 4.30 0.552 Very High
information about residential construction steel through
previous experience and external sources such as friends,
family members, or websites.
2. You compare alternative residential construction steel 4.35 0.528 Very High
products based on factors such as price, quality, and brand
before making a purchase decision.
3. The quality and credibility of residential construction steel 4.18 0.634 High
brands are important factors in your purchase decision.
4. You tend to select residential construction steel products 4.25 0.587 Very High
that meet your needs and fit within your budget.
5. After purchasing residential construction steel, you evaluate your 4.12 0.668 High
satisfaction to determine whether to repurchase the product or
recommend it to others.
6. Service experiences and employee support influence your 4.28 0.579 Very High
confidence and purchase decision.
7. If you receive satisfactory service that aligns with your needs, 4.33 0.546 Very High
you are likely to purchase residential construction steel from
the same supplier again.
Overall 4.26 0.585 Very High

Source: Authors’ analysis based on questionnaire survey data collected from 385 respondents.
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Table 4. Effects of Enterprise Resource Planning and Proactive Service on Consumers’ Purchase

Decision of Residential Construction Steel in Nanchang, Jiangxi Province, China.

Purchase Decision

Independent Variance Inflation
Variables B SE B t P-value Factor
VIF
Constant (a) 1.245 0.215 5791 0.000%*
Enterprise Resource 0.385 0.052 0.402 7.404 0.000** 1.653
Planning (ERP)
Proactive Service 0.412 0.049 0.438 8.408 0.000** 1.653

F=302.417 p-value < 0.001 AdjustR? = 0.608 R? =0.612

*Significant at the 0.05 level, **Significant at the 0.01 level

Source: Authors’ analysis based on questionnaire survey data collected from 385 respondents.
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Abstract

This study aimed to (1) examine customers’ perceptions of the marketing mix, service quality,
trust, and their decision to use services at the Massage and Spa Practice Center, Thailand National
Sports University, and (2) investigate the effects of the marketing mix, service quality, and trust on the
service usage decision. The sample consisted of 385 respondents selected using convenience
sampling.The research instrument was a structured questionnaire based on a five-point Likert scale.
Content validity was established by experts (I0C = 0.67-1.00), and the ovearall reliability coefficient
was 0.90 (Cronbach’s alpha). Data were analyzed using descriptive statistics and multiple regression
analysis.overall

The research findings indicated that: (1) the levels of opinions toward the marketing mix,
service quality, trust, and purchase decisions were high across all dimensions, with service quality
exhibiting the highest mean score, followed by purchase decisions, marketing mix, and trust,
respectively; and (2) the trust (B = 0.413, p < 0.01) service quality (B = 0.321, p < 0.01) and marketing
mix (B = 0.152, p < 0.01), had significant positive effects on the service usage decision. These variables

jointly explained 59.7% of the variance (R? = 0.597).
Keywords: Marketing Mix, Service Quality, Trust, Decision Making, Massage and Spa
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7. Wslutuindaueiinnudaay Wilade waziaula 4.09 0.584 un
ARy 4.06 0.590 N

(% a

INNTTATIzRzAUANNAAiAgIfudINUsTAUNINsIaIalae s wudtegluszauiin tneidle

¥
[ a

firsandusiednu wui dureunisaesiinasnisiuuinisiiinusinsuazdussuulinndeggn sosman
AD $1AIANUINISEANEALUAFINARAANAIULEIMITUSNIT waslusluduniaueinudaiay wilade
wazthaula aud1du vasindnauwiakazindnwidanuimivaunsauasinuelunistiuinisaiumanns

o w (%

fanadesiign fedazieuliifiuindlduinislienuddyfuauninuesuinisuazanuazninluniad’ i
winndadeausian

definnsanmetelududiulszaumanianain wuin Sunaunisaesiuaznsiuuinig dauads
gegalusziuanniian (< = 4.25) uanafeszansnmvesssuuuimsdanisnely Midugaudeddny oglsd
A nwzANgAuansavesninauLazindnyy nduildadesdign (X = 3.95) Flkifuinanndu
Suduessvinnanssourininvesliuinniiolfaenndosivinmsgunuamanimosuilnadigaduly
gadagdu

Table 3. Means and Standard Deviations of Service Quality

sEAUAANARALTIY
v a
fuauAINUINS v
: X SD wlawa
1. d@auil/@ssnusandzsaanianuazonnuas iy 4.03 0.579 110
2. gunsal insesdle wazwAluladnldlunislviuinsiianuinieiie 412 0.623 110
3antineu annsaliusmslagniesdusiasusnifuuinig 4.05 0.638 N
4. winouldanuaulasesanuvdedeasduvesiulueg e 397 0.607 1N
5. inuddnndesinmslirnudAyivanuiiuadunmshanuvesyaansiliuinig 416 0.615 110
6. winnudanugnmuazlinuaswiegna 4.14 0.572 N
7. wilnaulienuauladuiieviennnuseinisnmnzyanavesvinu 4.18 0.550 110
ARy 4.09 0.598 €N
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NNTIATIERTERUANUANAUAUANAINUSNsTAES I nuTegluszaunn Tneg anigdunineu
Tanwauladufimsiornudiosnisiemzyaravesiiu fidedugegn sesaunfesuosdinislreudfayiu
anusfuaslunsihausesyaans wassuntnsudanugninuazliniaasndegni sudiiy Tuvaei
suninaulinnuaulasemaumviedoasdovesinuduetsi daedosfian uandifiuingldusaisli
auddnyunnugndeuazaiindeiiovesuing snnnittedesudanadennisnigam

Tufifduannmuinig gldusnshinnuddyaaniu nslinnuauladufiveivseninudesnisanie

'
=2 ¥ [

yARa (x = 4.18) Feagfioudnuarvesuiniswinkaral mdunuilioaniznis luvazinishinnuaulase
Aauvseteoasde ldnadeiign (x = 3.97) Jeyaldliiuingududifinigy msfinunumnisduivinwm
suguam wnnimsduiesdliuinisuniiesediaien

Table 4. Means and Standard Deviations of Trust

SZAUAIUAALI
v ¥
fruaulingda =
X SD ulawa
L viweiiulugmuninuwasnaansilaanaudujihuinuasau 4.24 0.597 1NN
2. guduihmauaratndinsudedeyafeiuuinmsuazalidnsegansslunsan 4.05 0.554 1N
uazdalau
3.vudetaudufuduiauazauiazuuiintuninsgrunistiuinasila 3.98 0.563 1N
Uszmduiiuslilave
4. vudesiuigudujUiiuinuaraUidanulusdanaglddnisuauunauinisily 4.00 0.593 un
Wianzay
5. iugandmidnaldlaluguamuazauuaeadevesinuuae Suuinsduddy 1N
| 4.01 0.547
' ' € 1a wva Yo < ' a
6. vinudinqudujiiuiauazaUivzquanazuilelgymilivinuduegishmniin
JoRANAIATY 1N
v o - y ey sy oa . 4.05 0.566
7. hugandaendouavaunglalunisilamedeyaguaindrusiugliuinisvesgud
UuRuauazeun 47
4.05 0.545
ARdysI 4.05 0.566 70

MnMFezisgduanuAndiuauaulinga nuileeswegluszduinn lnedneunuuasuauli
AudAgyiuau@eiuluaunkaznainsNnanAugU TR wIALREaUININTIEn SeIanAR N15HAITaYa
WeafuuinsuazAnldineegenselnsauasdaiau nsguanazudlwlymniiadelianain wazian

UaeadsuazauiglalunisiliamedeyaguamdiudanugiuinisvesgudufiRuawazaln asviouliiiui

o o

pulindladuladuddgifiunumsenisdndulalduinislugsfausnisaunn

£

'
' a

ag1alshiau Wedasanludefilidnadoifign Ao anuliiedaludunisujiRnuuinsgiunis
3.

Trusnmsilaussanduiusiiaue (x = 3.98) wlzdegluszaunn widuavldlinutorinsdAgludmuniy
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Tinslaweninuduiug (Relational Trust) &dlugsivauidesiinsdudalnddauarnslame tayaguaingiu

v o I VP R o cw A= 1 o ] ¢ e wua v
yana Ausandaensieluanududiuiitedudadoiuseuns nan153deliedsdygainauduiiinig deq
Winnuddgiunisasiunasiunsfuasesteyagnauaaududiudiluanuiiuuins Wssnseduaiy
Tindalvinseunqunnid Wldilesuanaansainnisuaiiesegiien

Table 5: Means and Standard Deviations of Decision to Use Services

SEAUAUAALI
y v 2 a gy o
gumsindulaliuinis v
X SD ulana
1. vihudenlduinmsdisanndenisiidaeinislesaainnisiauiininions 4.02 0.518 N
¥y
2. vhwaansadnfeyaseandunuinisuardniauinisladieaindenieg 4.24 0.597 WNEA
3. wilhouldnsreuiusarlideyaluniseesdaliognemmsa 4.07 0.569 N
4. wihewuldrmuugidiloswuisifuussanmsmaaseiudgmnivinudeens 3.92 0.512 410
wily
5. wmsguanudsivigresindnwinazninsududadendniivitliviou 3.97 0.560 an
AnauladenldusmsauduiRuiauazal
6.  usseImevesanuiLazmuayeaidudiuddgyivildvinudaduladily 4.06 0.512 40
Uimsquduiauinuazal
7. vindlanuadlanznduinliuinmsaudujiiviauasaugluouan 4.18 0.562 3N
ANRRETIN 4.07 0.574 €N
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a wva

sesasunagluseduun fie viwidauddansznduinlduinisauduiinisuiauazalngrlueuinn uay
winaulinisnevivuariideyalunisaesialdedesings auadu diudendanadenfiande winau
Tauuzindoswwuneidulssannsuaasanutymnvinudesnisuily

NNaNITIATIZI avfioulmdiudagaudslusunisdearsuaznisdifisloyanudesis 9 vesgud

N3 AdAnadegeigaluseRunniiagn (x = 4.24) Juduladudrdyidmwanoninudslalunisnduun

Y
TFusnisglusunan (x = 4.18) ag19lsAniy Uszpusiunisliewusideadunainulsesinnnisuinlea

Y v
a1 oA 4
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ANUNT0RBUANRIANNABINITIANIZYARA AR 1L ug189T Y Faazdudvuaiiuddlalunisnduunld
usnshinaneifunnudndneuusudluszezen
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Table 6. Perceptions of Marketing Mix, Service Quality, and Trust Affecting the Decision to Use the

Services of the Massage and Spa Operations Center, Thailand National Sports University

nsanaulalduinig
faulsdase

B SE Beta t P-value VIF
Aaadl () 5.497 0.980 5.606 0.000%*
Uz aun1InITnane 0.138 0.040 0.152 3.457 0.001** 1.827
AAINNITUINNT 0.273 0.037 0.321 7.302 0.001** 1.834
Anulinga 0.398 0.044 0.413 9.114 0.001** 1.943

F = 188.490, p<.001 JR? = 0.597, AdjustR? = 0.594
*fifudfoymnsadffiseiu 05, *fiduddnymadafisedu 01

daul 4 nan1sMAdaUANLAZIY

Table 7. Summary of Hypothesis Testing Results

AUAFIUNTIY B t p-value a3una
H1 0.152  3.457 <.01% GG
H2 0.321  7.302 < .01 GG
H3 0413 9.114 < .01 GIGIT

o v o W o

**fudAgneadaniszau 01, *ddedAgyneadaniszau .05

HANSNAGBUANNAFIUNUT AkUTEUUTZaNNIINITNaIN AMNINUINIS wavaulinda d8vEna

aaa

Beuansensinaulaliuinisesnedifedfymeadifnsesu .01 lnsanulindaimdudseaniannesmnsgiu

o o

qqﬁqm (B = 0.413) se9aunAAMNINUTNT (B = 0.321) wazdiudsvaun1anisnain (B = 0.152) auamu

' v
o w A [

wansliiuinanulindaduladeddgianlunisesuienisdadulalduins dalu auufignunisideiun

o

Falasunsatiuayu
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5. 9AUs18NAN13IY
5.1 namsAseassidaunsaefuneldmuinguszasdiniide deil
MATeEes dulszaumansnan auAmuIng wasaruilindeiidsmasensdndulalivinseud
UURnIswIauazaU) W INgIaeN1IAMILAYA mmsaaﬁﬂiwwammi’mqﬂismﬁﬂuaamﬁﬁalﬁéﬁ’ﬁ
nan13Idenudn Jiiusnisiinudeiusediulszaunianisaain aunmuinis waeaulindeeglu
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a 9 Y a < =~ a a ' Y |
55888 UUTUNVNINITNATN LasdiaanndeInuluiIAnued WiyAs 23504gY (2556) Mesurednanulinngdate
anAnudeslunisdndulavesuslan
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@ aada @
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¥
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MssEviemNdesiy uazUsraumsaiuing snninmsnevaussetladufunsmanauiesog1afen
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a

Leonard L. Berry (1995) Miauainaulinsdaduilavesnisasisanuduiusssozelugsiauinis uag

a v a

doanneiunuITeves a1al Fetwuns uaznagll dalnna (2567) Inuitanulindadawalaenseianiny
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° [y
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[

ANNEIAAUUSTAUNSETIASUINAITUINNTASY lnatanglulifveeninuini@eis N1SNBUEUDY LALAIINLEN

<

1 |

Taldvedliusns Fedudmanianissuinuruasauiisnelaveslduinis Mellaonndeaiuiuifngm A m

Y 9

U3N13983 Parasurama et al. (1988) Miaualuina SERVQUAL %wixﬂauﬁwﬁﬁé’mmmLﬂugﬂﬁﬁm AU

(% (% a

YT N15RavaNad N15hiANNTUle waraUelald STuDYERRAARINULLIAAYBY Grénroos NBsu1eIn

= 1
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Twrngiidnuszaumanisean wiaeidnsnadonsdndulalduinislussduisfian (B = 0.152)
uadamsiiiedAneana wansliviuindadeniusinn deamansdnge waznsauasunsnatndsadiunum
Tugnugdadvatuayunisdndulavesiuilan Taslanzlusunisaisnuasanuazauduan Jsaenndes
funuIAndUUsTaINIIN1IRAINYBY Kotler & Keller (2016) Tiauansou 7Ps dmiugsiaudnis uavaennded
Aunuideves Juay maiund wazsuns d3adus (2564) inuindadesnunauazdeannanisdng ined
dvsnasdonisindulaveuslan

[ %

Ingagy nan1s3deaselalindui nsdedulalduinislugsitwinuaraun ldldtusgiudadedu

Y

'
@ =

nsnaInieed1Lien uidunaannswaurausenineaulindanasaauninuinisdud Ay vaeiidiu
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5.2 Joiauauue

5.2.1. daiauauuziBauleuny

MHan1$ITy asnsnausumadalsuisuasmsdanisldded

1) nagnénsainsamidesiuiusndnuaianitiu (nstitutional Trust Building) tesainngusegls
AudAyiuAMN LT NATNSNNTUINTEER UnTIVENdEAIAIMUANIAINITHARIARARLTUS 1Ty
sUss1 Wu msuansluusemadlotng a 9aliiusnis uaznisieunsyseIagliuinsinugomasaulay e
wsuaiennulindavesdlivinig

2) JUsmsumine ds arsinuanagnsnisasienulingda (Trust Strategy) Wuulouiendnues
FUEUINS InBysaNnIsTedIuYAaINg NsEUILNT warnshoasasdnsediadusruy

3) MsEnsEFUAMAINUIANSHIUNNSARA5IE93n (Proactive Service Quality) 9MANANTITBTINUIY
Anadefuninauliniuauladednumiedeadeiazuuuiianlunguauninuing qudufdinng 3q
msdnousuTinuznsdoas (Soft Skills) Tunynainsuaztindnu TnewfunslideyaidedniAeivassmga

=

Y9IMsUINLAATUSTIAN Ll oneUALBIaAINABINISIaNIEYARA (Personalized Service) Aigldu3nnsls
ANNEATYGIER

4) N15U5UUTINTEUIUNISIAIUTNSATE (Digital Access Optimization) Lﬁaﬂmﬂ;ﬁ%’ﬁmﬂﬁ
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Abstract

This study examines the speed of stock price adjustment towards corporate dividend
announcement of listed companies in the Stock Exchange of Thailand (SET) and the Market for
Alternative Investment (mai). The sample consists of 548 listed companies with 4,500 dividend
announcement events during the period 2002-2022. This empirical research employs the event study
methodology and the partial price adjustment model to measure the speed of stock price adjustment.
Cumulative abnormal returns (CAR) are employed as a proxy for market reaction to new information.
Multiple regression analysis using ordinary least squares (OLS) is employed to test the hypotheses. The
results indicate that stock prices adjust gradually and do not fully incorporate new information
immediately. In addition, the study finds an asymmetric adjustment speed between good news and
bad news, where stock prices respond more slowly to bad news than to good news. Specifically, the
variable for bad news shows a statistically significant negative relationship with the speed of
adjustment at the 1% significance level across all tested periods (Dividend Announcement Day to Day
5 post-announcement), with coefficients ranging from -0.075 to -0.135. These findings provide
important implications for investors and market regulators in developing investment strategies and
disclosure policies. This finding is theoretically consistent with short-selling constraints and behavioral
factors, particularly investors' tendency to hold losing stocks in their portfolios, which may contribute

to the delayed price adjustment observed following negative news.

Keywords: Speed of stock price adjustment, Dividend announcement, Partial price adjustment,

Event study
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effects) uagA1AAAAIALAT BUIMIFILLATUNTUFUUTIINNNTTRANGLYRIT18UTEW (Standard Errors
Clustered at the Firm Level)

3.4 aunfgaulun1side

auudgiulunfeRenamdnnindusuisetniieldiininini nanfemdulssavivesuusu
dMTUU1I518 (Dpegaive) AIMIN9zHANTUAY Ingldn1snaaevaunAgiuuuumadedlunisduduanufgiu
Fadsanuuudiasadanguijues Diamond & Verrecchia (1987) FaaSuneindodidnlunisuevesndsnals
eldannsaazvioudeyainiieldegadui milknsuiudretnieardinin i uazaonndeiuna
NM3Anw1es Ersan et al. (2021) Anunaluiiamafoatudmivaaiainlv iAsduanuldanuins

(Asymmetric effects) 58#I9UMALAZI1ITY
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Table 1. Cumulative Abnormal Return (CAR(0,10)) for the 10-Day Post-Event Window

N Mean Std Min 50% Max
Entire Sample 4500 -0.008 0.082 -0.460 -0.011 0.813
Positive News 1724 0.062 0.072 0.005 0.041 0.813
Negative News 2450 -0.059 0.052 -0.460 -0.044 -0.005
Neutral News 326 -0.000 0.003 -0.005 -0.000 0.005
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Jundafnmnnisaliadewiidu -0.059 3e -5.9 % (3) 11a7idunans (Neutral News) 326 fegns T8
NanoULIALUnAazay 10 JundaAnunnisaiiadewiniu 0.000 %e 0 %

SnsmanauuuAnUnfndearay (Cumulative Average Abnormal Return: CAAR) wUasnauszwnm
PmdkazyIElugIamngnsal 10 Ju (CAAR-10, 10) wazlugiamnnisal 20 Ju (CAAR(-20, 20)) lnarfinuali

FuiiAawsnisalaoTun 0 waasdunini 1 uagn1nil 2 sudrudaseluil

. Cumulative Average Abnormal Return (CAAR) During the 10-Day Event Window
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wnliufazusumalisinininde
Figure 2. Cumulative Average Abnormal Return (CAAR) During the 20-Day Event Window
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il 2 wansliiiiunisvenensaunaIvewnnn1sainIsUTufvessnTmansuwuiuunfiade
azaulugiangnisel 20 Ju sviuldimduiamgnisalluiuil 10 Sasmanauunuaziinisuudndraining
10 Juusnagnan laglunisinwasatlamuualiniui 10 Wutuildmuannusilunisususvessia

Table 2. Descriptive Statistics of Dependent Variables

Variables N Mean Std Min 50% Max
SOA (0, 10) 4174 0.358 0.263 0.000 0.301 0.999
SOA (1, 10) 4174 0.411 0.273 0.000 0.361 1.000
SOA (2, 10) 4174 0.445 0.276 0.000 0.406 0.999
SOA (3, 10) 4174 0.474 0.277 0.000 0.443 1.000
SOA (4, 10) 4174 0.495 0.276 0.000 0.489 1.000
SOA (5, 10) 4174 0.522 0.275 0.001 0.547 1.000

A1397 2 wandliiuausilunisusudvessaduaiuifawmenisalauieiui 5 ndude

[
¢ a v (% ]

wian1sel ddeyananunduiu 4,174 639819 91 SOA wanidsdndiuven1suiumvessimfiniy euiu

Y
o

nsUFuiviavuslutag 10 $u Tag SOA wihiu 1 vnemnuinadnmsuiudaduilunsouna 10 Fundinis
UsgmasngRuiluna uay SOA Wiy 0 mneeaimandalifinsufusmelunseunanfoatu Ingluiud
\Aamansalinsuiuivesnniadowintu 0.358 vie 35.8 % TunduAnwgnsal 1 fu fnsududvessian
WAeiniu 0.411 vie 41.1 % Sundafnmgnisel 2 Yu Insuumvessiaiadewiniu 0.445 vide 44.5 % fu
vauAnmnn1sal 3 3u dnsufudivessiaedswindy 0.474 wie 47.4 % Jundafnmgnisal 4 fu fins
USufwessiaadeintu 0.495 vie 49.5 % Jundufamanisal 5 fu dnsuiusvessaediviiiu 0.522
v3e 52.2 % wadenanuansliifiuimaravanninduisussmalnedslsifnnsuiusvessaitanysainely
nseusEEEIA 10 Tu ilosannamdnnindsinsuiudaiemdsniuiivsznmadie duliune unuiag
avvioudeyanavmeluiiud

dunsvaaeuadfiideoyunu nauuigiuiiinavdnninduiuddetnielddiningng i
wUsmuAenuslun1sUsURIveITIAT (SOA) AauusdaseRomuUsnudniutngg (Dyegpne) Waedwls
AuAulaLn AuuRIL (Vo) ’5’G1'§’Iﬂ'1‘§1/134‘m"38uﬂ’136?}18%’18 (TU) a@n37usssuiAvedyan1naia (In(Mv))
filsroiu (EPS) Mudsvudmsunarananning 1y 1o 1o (D,.,) wardnswanouwuAuUnfavaunowiuiiia
wnn150d (CAR 0. Bslnsmaaouanugiuuvunaiealunisduduauuigi (One-sided Test) #1150

WARINANINAFRUALNAFIULARIN1TI9T 3
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Table 3. Hypothesis Testing Results (OLS)

Variables SOA
(0, 10) (1, 10) (2, 10) (3, 10) (4, 10) (5, 10)
Intercept 0.766*** 0.754%** 0.805%** 0.830*** 0.792%%* 0.799%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Drcgative -0.075%** -0.088*** -0.105%** -0.121 %% -0.129%** -0.135%%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Vol 0.008 0.018** 0.011 0.005 -0.002 0.005
(0.161) (0.016) (0.115) (0.302) (0.414) (0.314)
TU -0.020%** -0.018*** -0.011* -0.009 0.005 0.004
(0.002) (0.008) (0.060) (0.128) (0.226) (0.293)
(n(MV) -0.018%*** -0.015%%* -0.014%%* -0.015%** -0.012%%* -0.011%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
EPS 0.005 0.002 0.001 0.006* 0.003 0.003
(0.122) (0.306) (0.436) (0.088) (0.247) (0.279)
Drai -0.003 0.012 -0.008 -0.005 -0.002 0.004
(0.424) (0.192) (0.291) (0.361) (0.441) (0.382)
CAR(-20, -1) 0.077** 0.120*** 0.149%** 0.100*** 0.027 0.028
(0.029) (0.001) (0.000) (0.010) (0.263) (0.260)
R-squared 0.043 0.047 0.052 0.064 0.064 0.069
R-squared Adj. 0.037 0.041 0.046 0.058 0.058 0.063
F-stat 8.09 8.76 8.13 8.70 8.81 10.90
Observations 4174 4174 4174 4174 4174 4174
Year Fixed Effects Yes Yes Yes Yes Yes Yes
SE (Firm Level) Yes Yes Yes Yes Yes Yes

Wanewe) : ATlusduLansdiedn Pvalue wasiiszaulbddyn1eadinn 10%, 5% uaz 1% wanwhedydnwal *, ** uag »* awawiu fin1s
muAaudadaNuiuNILAUTInaIMEiILUIAINTIET (Year fixed effects) wazArAnuaaafousInsgUlasuNIUTuUTImNNSIn

NENYDIIIUITEM (Standard Errors Clustered at the Firm Level)

e 3 awnsaagUliienufilunisuuivesramdnnindiinuduiusiBaauiuingie
agnafifudfyneadflutuiivseniadreiuduna (Juil 0) Setuil 5 ndennsusznmadiedutuna nandede
pansuinsUsmatuiunaindutnde namdanindazusudasvieuteyalmilidniinsdiiduing
ImsmmLLmﬂshaﬁuﬁﬁ’sﬁﬁ@maﬁmunﬂsu"m’;mﬁmmaau (Yuivszmaseiutiunaieiud 5 vdssenns

eRutuna) Genunganuiteainiinuliauunng (Asymmetric effects) Tun15U5UAIU9991A152 1IN0
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waz1578 lngnuinrniiteiinisusuivessaannsnglatiningnaf dmsusiuls D, WildvdrAglutag
nsULEAN 0 84 5 U naslsenAdnekutuna wansimannsnglupainnannsndursusemnelng uaznain

wanmsng 18y 1o le TyUuuunsusuivesevdnnindiliunndnsiuesadfoddey

Table 4. Hypothesis Testing Results (Fractional Logit)

Variables SOA
(0, 10) (1, 10) (2, 10) (3, 10) (4, 10) (5, 10)
Intercept 1.212%* 1.079%** 1.256%** 1.350%** 1.188%** 1.219%**
(0.002) (0.002) (0.000) (0.000) (0.002) (0.001)
Dnegative -0.327*** -0.364*** -0.428*** -0.491%** -0.522%** -0.547**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Vol 0.035 0.072** 0.045 0.020 -0.009 0.023
(0.165) (0.017) (0.116) (0.303) (0.414) (0.314)
TU -0.092%** -0.077*** -0.046* -0.036 0.022 0.017
(0.002) (0.009) (0.060) (0.128) (0.227) (0.294)
(n(MV) -0.082%** -0.064%** -0.059%** -0.063*** -0.050%** -0.045%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
EPS 0.024 0.009 0.003 0.026 0.013 0.011
(0.127) (0.313) (0.441) (0.089) (0.247) (0.279)
Dmai -0.016 0.049 -0.033 -0.022 -0.009 0.018
(0.406) (0.200) (0.287) (0.359) (0.442) (0.377)
CAR(-20, -1) 0.343** 0.508*** 0.617%** 0.409%** 0.111 0.113
(0.028) (0.001) (0.000) (0.010) (0.262) (0.260)
Observations 4174 4174 4174 4174 4174 4174
Year Fixed Effects Yes Yes Yes Yes Yes Yes
SE (Firm Level) Yes Yes Yes Yes Yes Yes

Wanewe) : ATlusdunansdiedn Pvalue wasiiszauilbddyn1eadinn 10%, 5% uaz 1% wanwhedmdnwal ¥, ** wag »* awawiu fin1s
muAnTadeauurumuYIaIERIulsAINTeT (Year fixed effects) LarAAuaaianfiounnsgulasun1suTulTemunsin

NENYDIIIUITEM (Standard Errors Clustered at the Firm Level)

919157199 4 1JunsBudunanismadeusieuuusnass Fractional logit Tnefvuaduusaalidan

[

I1inegd [0, 1] FeuAadaymianuuudiass OLS NanuisalviA1uenveunla nanisnaaevaiunsaazuladi

[ a

AMslunsusudvesamannsnglanuduiusdauivinsieeg1eiidedrAgnsadfluiuiusenia

v A = o a

Freduiuna (Jun 0) Ariui 5 ndsnsusemadneiuluna Inedvvddyveaiflunneisiaiinaasy wazda

o w

WUS D biflifednanyluanenseuian 0 89 5 Ju udalsenmiadnetuluna

o
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Table 5. Multicollinearity Test Results

Variables VIF Conclusion
Vol 1.046 No Multicollinearity
TU 1.023 No Multicollinearity

(n(MV) 1.385 No Multicollinearity
EPS 1.184 No Multicollinearity
Drnai 1.170 No Multicollinearity

CAR( 20, -1) 1.007 No Multicollinearity

911013199 5 wansn1snaaaullyn Multicollinearity TneWa15a1199nAY Variance Inflation Factor
(VIF) Ll @NaaauAINUaunUS A USENINGILUIDETE HANISNAFBUNUINAT VIF UpIsuUsdaseyianuansngi 5

uanaIlaifieym Multicollinearity

5. 8AUs18HNANTSIY

s

nsfnnadsiiiinguszasdiiie Taenuidalunisusufvesaudnnindsonisuseniadioiuiiuna
FaltdoyaninnguitetisuigneanzifoulunaandnninduisUszmalneuaznaandnning 18y 1o lo
$1uau 548 U3e Tnglddoyalumsfnuidussernandounds 21 U dausl w.a. 2505-2565 fnguiaesng
yosnsUsznmaedudunaiomn 4,500 fheehs Tnefiauufgulunisinundenamdnmingannsoyiusse
Peldtningnd annsnedusenansanulddl

nsfnwIAuwana1eTEriauslunsusudvesamdnningaonisusenia1seiisui
AsIlunsUsufvaITIadnningaanisuszn1aud wuairnusalunisusudivessaivdnningd
AMNFUTUSITaUAUT Y nanRenatniinuliaung (Asymmetric effects) Tun1sususvessasewing
Y19fuazi1n$e Ingfvnirednsuiuivesmamdnndngletiniinig deaenadosiunisfnyives
Ersan et al. (2021) Inglivpnaninnsiinainneuausssiorndldisinitimiedaduaiultauumslunig
USudmesnamdnningdey 2 4o Ao (1) MANaINLUUIRBUTMgu ved Diamond & Verrecchia (1987)
nanidedinlunisuevesndmalisialianunsaazvioutoyalmilsogiadud tlugnmsususfiardngs
Uszn1Aunisie (2) wanaandadeaiungfnssuainnisfinenves Hirshleifer et al. (2008) laaSune
Usangnnsal Disposition effect nanyinnasuiiuuliufiazfondnniwdvemulilunednnisamuunuiiay
veeenliiflondnidesnmidninddiayu linAneuailumsuiuivessamdinisussnaingie

wieefimsfnwBmeuiues Epstein & Schneider (2008) findnininasmuiiliveualiuiuey
(Ambiguity Aversion) sindaaulalunsitugigavdefnaulalundauioldsudoyatinans vilvitnamuing

MOUAUDIADY 158NN wrNdNsAnwdeUszdngues Chiang et al. (2008) inuidnanungui
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I@sudayavinunasiliidunanswienunmvesdeyai lufeziaanulduilalunanimdeyags wavdnae

Y
v

Tfasuailunismeuaueasiaynas vilvinamunguiidnaeuauswsynsiennnining lunnduiuinasu
naufiendedoyafiiumsmsuasiinunmussdoyamnnitasinsiwseiiidumedunandt Tnedlefiinie
et tnasunguiionaussnanatiniinsedesnisdeyaiuiutousinduls dwaliinnseusuimldtiniigm
7 Gauandifiuinfiensanuliausnstusg fuamnmussioyauarnsiuideyavestinamu
dmfuuiunveanatandnninduvisUssimalng ddoduiugiuainwanisfnuiaonndeady
Snwazianizvesmann fe (1) aaamdnnindlneddediislunsmevedaidunanimainimuiuds §198q
91NNIANYIWBY Weerawatsunthorn (2012) finuinnsfindnmindlunaravanninguissemalnedeli
vevosaldty lilddelisamsnnindiummeuiuinasidiiiu lnglfinguasesiunamsinuly 2 4o
fis 1) inandununsersssuidonlunisuevesrlunaavdnninduisssmalnedidoudrsgaileiiouiu
nandu 9 2) Sudnmindluszuulidnasuiuiievnsnevesaldlusuiuiisida fedrindumsuemesn
wanidewareaniwadestesnaiaviiliamdnnindldamisauiudietndeldifudl atvayunaves
nsfnwidsamdnminguiuirentnielddiniivnd (2) Barber & Odean (2013) Wuitwansznuves
Disposition Effect fianuguuseninegaitvdidgylunguninamusiedes 1ewfisuiuinasmuaniudd
nszvrumsinAuladsilasgiinnii aeandesiuuiunvesnaiavanninguisussmalneiiidnduvoin
awusegosgs Jademardoraduaungfiosugldivlunaud nninslunandnnindurasanalne

v 1 ' 1%

Usummednielatininanig

V9NN0IN1TITY (1) msﬁﬂmﬁiﬁf%agamai’uiuﬂﬂiﬁﬂwﬂ FaoraliianansatangAnssunisuiusves
salundndalusvideundineutasudanisussmels dmiunudnulusuianaansafinnsanlideyanuige
(High-Frequency Data) Tun1s@nwianuisilunisusumaessiala (2) miﬁﬂwwﬁiﬁé’mamqmﬁaﬁnma?
AANalewneuIIng wiegnnusevauiliialndTulsenmadutluna dviuaudnuluewianaiunseld
miﬁmimwmmamszﬁméwﬁlﬁ (3) M3AnwEdnnsmevauswomaIAnd s TulsE e (Post-announcement
Market Reaction) lunsuenussiamvestnnnisusemadieiiudiunawiniu dmsvaudnuilusuanansald
NUEINTRENTIETEU Wi n1siUAsuwlaswesiutiuna nstneiuiunadivandrsanaaianseindngiz
annisal Tunssasdimseiussianvesnansly @) nsdnwilildvageunalnainnisuevesn uaznns
nageUNgANIINANUTEIANTINaMU dnsunudnulusuianausanaaeuienIuEANF19989n15UT A0S

$1ANTEMINNEANTNENA1UNTaV BRI ATUNENNSNEN lalausavnevsesale suludsnismaasunusIlunig

v
N Y

UiusvessmainngAnssuiiuandstumunguinawmu (5) msfnuifidedidnlunisiiudoyadiwusild

AnwnuAnuilusuiananTafiansanMLUsauY Wy diusnsInauedelasiauauny dndiudiuiuruandy

vouioRuIIEgey MIfnnuntnlinsedt wazdndiunstevulaednasuaniiu Wusiu
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