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Abstract. This paper investigates the impact of Technical Barriers to Trade
(TBT) on China's exports of refrigerated vegetables to the United States, utilizing
the gravity trade model for analysis. With the rise of global economic integration,
TBT has emerged as a significant non-tariff barrier, particularly affecting agri-
cultural exports from China. The study reveals that while China's GDP, exchange
rate, and total exports to the U.S. positively influence refrigerated vegetable
trade, the frequency of U.S. TBT notifications negatively impacts export vol-
umes, significantly curbing profitability. The findings emphasize the challenges
faced by Chinese exporters in navigating stringent food safety and technical
standards. To enhance international competitiveness, the paper recommends im-
proving product quality, strengthening international cooperation, and optimizing
export strategies. The research provides a theoretical foundation for policymak-
ers and practical guidance for enterprises, facilitating better strategies to over-
come trade barriers and enhance China’s agricultural export potential in the
global market.
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1 Introduction

Technical Barriers to Trade (TBT) are significant non-tariff barriers that have become
increasingly important in international trade. As the global economy develops, coun-
tries prioritize food safety, environmental protection, and consumer health standards,
elevating TBT's role in agricultural trade. Many nations impose strict technical stand-
ards and conformity assessment requirements, resulting in higher compliance costs and
greater market entry challenges for exporters.

As a leading global producer and exporter of agricultural products, China faces sig-
nificant challenges from TBT, particularly when trading with developed countries.
Stringent food safety and technical standards in the U.S. hinder many Chinese agricul-
tural products from entering the market, limiting export volume and impacting enter-
prise profitability. Therefore, in-depth research on the effects of these barriers on Chi-
na's agricultural exports is critically important [1].
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implications for companies' innovation capabilities and market diversification strate-
gies. Faced with increasingly stringent technical standards and certification require-
ments, Chinese companies may focus more on meeting short-term export demands, ne-
glecting long-term investment in product innovation and quality enhancement [2]. This
situation could lead to a gradual loss of competitiveness for Chinese agricultural prod-
ucts in the global market, especially in emerging and high-end markets that have stricter
demands for innovation and quality. To maintain long-term competitive advantages,
China needs to promote innovation and upgrades in agricultural products while address-
ing TBTs, expanding export market diversity, and achieving sustained growth. There-
fore, researching the impact of TBT on China's agricultural exports not only helps solve
the current trade barriers but also provides crucial guidance for enterprises to develop
long-term strategies in the global competition.

This paper examines China's refrigerated vegetable exports to the U.S. using the
gravity trade model to analyze the impact of TBT on agricultural exports. It emphasizes
that enhancing product quality, fostering international cooperation, and optimizing ex-
port strategies can effectively mitigate TBT, thereby boosting the competitiveness of
agricultural products. This research provides a theoretical foundation for policymakers
and practical guidance for enterprises seeking effective strategies.

2 Related Concept and Theories

2.1  Concept of Technical Barriers to Trade

Technical Barriers to Trade (TBT) are restrictions on imports through technical stand-
ards, certification requirements, and conformity assessments to ensure safety, environ-
mental protection, and product quality [5]. Agricultural TBTs are technical measures
aimed at ensuring safety, health, environmental preservation, and product quality, im-
pacting the entry of goods, services, and investments into a country's market.

As global economic integration accelerates, the share of agricultural products in in-
ternational trade has grown. However, developed countries, like the U.S., impose strict
technical standards on imports, increasing costs and challenges for exporters. By iden-
tifying and quantifying these barriers, Chinese companies can better address export
challenges. This analysis also helps the government in policy-making to promote agri-
cultural standardization and green development.

2.2 Theoretical Analysis and Hypotheses

The negative impact of trade barriers on agricultural exports is mainly reflected in the
following aspects:

Firstly, TBT often impose strict standards requiring companies to undergo additional
product certification and testing. This significantly increases compliance costs for busi-
nesses, weakening the price advantage of products.

Second, the conformity assessment procedures and approval processes of TBT are
often very complex, leading to extended export procedures. This not only reduces the
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competitiveness and demand for products in the import market but can also trigger in-
ventory management issues [6].

Moreover, some countries have excessively strict technical standards, which may
even directly limit market access for agricultural products. These barriers not only re-
duce export volumes but also make it difficult for many small enterprises to survive
and further hinder their opportunities to expand into international markets [4].

Finally, the adjustment and changes in technical trade barrier standards create con-
siderable uncertainty for enterprises. Export enterprises need to constantly invest in
equipment upgrades, technological improvements, and production line adjustments,
which raise their input costs.

This paper hypothesizes that TBTs have a significant negative impact on agricultural
exports, particularly on the export of perishable goods such as frozen vegetables. Fro-
zen vegetables have high requirements for transportation, freshness, and circulation
time, and the presence of TBT further amplifies the difficulty of exporting. It is crucial
to study the impact of such barriers on the export of frozen vegetables.

3 Empirical Analysis

The Gravity Model of Trade is a theoretical hypothesis based on Newton's law of uni-
versal gravitation. It can be used in the study of international trade to explain the asym-
metry of trade flows in a rapidly globalizing world, as well as the factors that determine
the volume and direction of trade between two countries. This provides a method for
studying the impact of TBT on China’s agricultural export trade [2].

3.1 Variable Selection and Model Construction

The data for this study comes from relevant statistical data from the National Bureau
of Statistics between 2001 and 2020.
The gravity model expression is as follows:
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Where T;; represents the export trade flow from country i to country j, A is the in-
ternational trade coefficient, ¥;* and Yjﬁ represent the economic development scale of
country i and country j, typically measured by GDP, and D;; represents the geograph-
ical distance between country i and country j. a, 8, and A are constants.

By taking the logarithm of both sides of the equation, it can be transformed into a
linear form, with the resulting equation as follows:

InT;; = A+ alnY; + BlnY; — AnD;; + ¢;; 2)

With the development of transportation technology, the impact of distance on inter-
national trade has decreased. This paper examines the influence of U.S. TBTs on Chi-
na's frozen vegetable exports, treating the distance between China and the U.S. as
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constant. Utilizing the gravity model, it introduces variables such as the number of TBT
notifications from the U.S. to China, the RMB exchange rate, and China's total exports

to the U.S. to analyze the effects of TBT on China's agricultural exports.

The transformed gravity model expression is as follows:

InT;; = A+ a,InGDP;+a,InGDP; — asTBT + a,InRATE + asX

The explanatory variables and the dependent variable are described in Table 1:

Table 1. Variable Definitions and Their Expected Impact

3

Varia- Definition Description Expecta-
bles tion
InT;; The export value of The trade volume of agricultural prod-

Chinese agricultural ucts between two countries is an im-
products to the portant indicator to measure the close-
United States in pe- ness of a country and can reflect the
riod t. economic strength of a country

InGDP;  China's GDP during GDP is an important indicator that re- Positive re-

the t period flects the scale of economic develop- lated
ment of our country.

InGDP;  America's GDP dur- GDP is an important indicator reflect-  Positive re-

ing the t period ing the scale of economic development lated
in the United States.
TBT The number of TBT The greater the number of TBT notifi- Negative
notifications to cations that the United States imple- related
China by the United ments to our country, the smaller the
States during the t export trade flow
period
InRATE  Exchange rate of A rising value indicates a depreciation Positive re-
RMB against US of the yuan, while a falling value indi- lated / Neg-
dollar in period t cates an appreciation of the yuan ative  re-
lated
X Total Chinese ex- It is an important indicator of China's Positive re-

ports to the United
States during the t
period

economic development. The larger the
value, the stronger the export trade ca-

pacity

lated

3.2

The model results were generated in EViews and are shown in Table 2.

Estimation Results and Analysis

Table 2. OLS Regression Results

Variables InT;
InGDP, 0.966%**
(3.1978)
InGDP, 0.1351*
(0.2017)
TBT -0.00036***
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(-4.2214)
InRATE 1.7895%**
(2.3561)
X 2.93E-08***
(4.2275)
Constant 8.908***
(7.889)
R-squared 0.9917

% 520,01, #* p<0.05, * p<0.1
From the above table, the equation of trade gravity model can be obtained:

lnTL\] =8.907592 + 0.966336InGDP; + 0.135130InGDP; — 0.000359TBT;; +
1.789532InRATE + 2.93E — 08X “)

The R? value is 0.991739, indicating that the chosen independent variables explain
99% of the variation in the dependent variable. The Prob-F value is 0.000, meaning that
the linear relationship between the dependent variable and the independent variables is
significant, and the linear model is valid.

The signs and values of the coefficients are reasonable. Except for the variable
InGDP;, which is not significant, the variables InGDP;, TBT;j, InRATE and X all sig-
nificantly impact the trade of frozen vegetables between the two countries.

Empirical analysis shows that China's GDP, exchange rate, and total exports to the
U.S. positively impact refrigerated vegetable trade between the two countries. How-
ever, frequent U.S. TBT notifications have a negative effect, significantly reducing Chi-
na's exports, highlighting the adverse impact of TBT on China's international trade.

China's GDP has a strong positive effect on its exports to the U.S., with a coefficient
of 0.966336. A 1% increase in China's GDP logarithm leads to a 0.966336% rise in
exports, reflecting that economic development boosts export supply capacity. In con-
trast, the U.S. GDP did not pass the significance test, which may be due to multicollin-
earity among the explanatory variables.

Under the direct quotation method, the RMB exchange rate has a strong positive
impact on China's exports to the U.S., with a coefficient of 1.789532. A 1% increase in
the RMB exchange rate logarithm results in a 1.789532% rise in China's exports. This
occurs because RMB depreciation boosts the purchasing power of the U.S. dollar, in-
creasing American demand for imports and benefiting China's exports.

The number of TBT notifications implemented by the United States against China
has a negative impact on China's exports, with a coefficient of -0.000359. This indicates
that for every 1% increase in the logarithm of TBT notifications to China, the logarithm
of China's exports to the United States will decrease by 0.000359%. The inhibitory
effects of U.S. TBT on China's exports mainly manifest in two areas: quantity suppres-
sion and price suppression.
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4 Conclusion

It is evident that the negative effects of TBTs are not only significant but also multifac-
eted. The stringent technical standards and certification processes imposed by devel-
oped countries create substantial barriers for Chinese exporters, particularly in the ag-
ricultural sector. These barriers increase compliance costs, delay market entry, and limit
the competitive edge of Chinese products in international markets. Moreover, the
study's findings reinforce the idea that the rising number of TBT notifications from the
U.S. directly suppresses the quantity and pricing of China's agricultural exports, thus
inhibiting growth in this sector [3]. Consequently, these challenges underscore the im-
portance of addressing TBTs through policy adjustments, technological innovation, and
enhanced trade negotiation strategies to better protect and promote China’s agricultural
exports in the global market.

Based on the above analysis, we can draw the following conclusion: TBTSs pose sig-
nificant challenges to China's agricultural exports in the international trade environ-
ment. Under the strict standards and certification requirements of developed countries,
export enterprises face high compliance costs and difficulties in market access. This
confirms the hypothesis that TBT negatively affect China’s agricultural exports.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
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source, provide a link to the Creative Commons license and indicate if changes were made.

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