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CHAPTER 1
INTRODUCTION

Background Information

China is currently one of the world's major economic markets, as it is the most
populated country and has a wide range of products as well as more opportunities to
expand globally, implying that the Chinese market can attract foreign investors and
international corporations as David Goodman found in 2017 that China's rapid
economic growth increased prosperity, and dominance of regional production networks
posed challenges for the other economies. It had become a large economic partner, a
considerable investor, and an increasing important regional and international political
player for all the countries of the region (Kevin Hewison, 2018). On the other hand,
responses to China's rise had viewed as both an opportunity and a threat. (David

Goodman, 2017)

Thailand had been trading with China for many decades years ago by exporting
and importing goods and services with each other but there were a lot of trade barriers
and obstructions which affected the international trade such as tariff on imported and
exported goods and quota for imported and exported goods to support domestic
producers as well as increase their abilities to compete with imported goods. Until 2003,
the China-Thailand free trade agreement which had a wide range of implications for
China, including increased trade, increased gross domestic products and welfares, and
strategic interests (Yanying Zhang, Gaiyan Zhang &Hung-Gay Fung, 2014) was signed
and took an effect immediately. According to the agreement, trade barriers were
eliminated and reduced to zero in many products causing there are huge number of
goods sold and bought across international border. As a results, Thai goods and
products have been exported to Chinese market which is open competitive and
worldwide markets while lots of Chinese products also have been imported meaning
that an increase in variety of products in Thailand and motivate domestic producers to
improve their product quantities to compete with imported goods and keep market
shares.
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Figure 1: Export values from Thailand to China
Source: Developed by author based on data available from the Ministry of Thai

commerce

This chart in figure 1 shows export values from Thailand to China from 1998 to
2021. Before 2003 that FTA had not been signed, trade values had been steady at very
low volumes around 2,000 million dollars. Yet, two years after FTA was effective in
2003, there was a triple increase in trade volumes. It has been slightly increasing for
years. Until 2021, exported values from Thailand to China are approximately 37,000
million dollars and about 20 times compared to in 1998. Like Baier, S. L., & Bergstrand,
J. H. (2009) who found that the overall long-run average treatment effect of an FTA on
trade between a pair of member countries is to roughly double their trade as well as that
the average effect of an FTA tended to occur over 10-15 years, to account for lagged
effects of FTAs on their terms of trade. This figure also demonstrates that Chinese
markets are the main export market for Thailand.

Nowadays, one of the most important sectors of Thai’s exports is the electronic
components which employs nearly 400,000 people and includes 573 firms. The value
of goods exported in 2018 was almost 50% of GDP, with the electronic components
industry contributing for around 16% of total export value (Longtunman, 2020) shows
that Thailand could produce electronic goods. This is due to government policies that
support domestic producers and the efficient production processes. It also demonstrates
that Thailand's electronic components sector is a significant hub in the world.
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Figure 2: Top 5 exported products from Thailand to China categorized by total
values
Source: Developed by author based on data available from the Ministry of Thai

commerce

Figure 2 indicates top 5 exported products in term of export values from
Thailand to China from 2007 to 2021, At the beginning of this chart, the export values
of computers, equipment and components to China was ranked 1 in 2007 which was
approximately 5,000 million dollars and more than rank.3 about 4 times. Meanwhile,
the export values of Plastic pellets, Computers, Rubber products and Cassava products
are approximately 1,600, 1,400 and 1,100 million dollars respectively. When the times
passed, the export values of computers, equipment and components had dramatically
dropped in 2010 and were steadily increasing until 2021. For fresh fruits, it had been
exported about 203 million dollars at starting point and were steadily increasing until it
was dramatically risen in 2018. After that, it was up to rank.1 in the end of this chart
while for plastic pellets and computers were ranked 2 and 3 respectively.
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Figure 3: Proportion of exported values categorized by product construction as of
December 2021
Source: Developed by author based on data available from the Ministry of Thai

commerce

However, the export values are classified by a variety of criteria, such as
categorized by total amount of export values (as shown in figure 2) and by the
construction of exported goods (as shown in figure 3). There are 3 products from top 5
most export value that are categorized by product construction as industrial products.
Computers, equipment, and components are included in industrial products as electric
devices. In the meantime, plastic pellets and rubbery products are one of category of
product construction in industrial products. This graph shows that industrial products
account for 68% of Thailand's exports to global markets, implying that the industry
sector is very important for Thailand as Longtunman noted in 2020. The remaining
exported goods are agricultural products, agro-industrial products, minerals, and fuel,
accounting for 26, 4, and 2 percent of total export values, respectively.
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Figure 4: Proportion of exported industrial products to China as of the fourth
quarter of 2021

Source: Developed by author based on data available from the Ministry of Thai
commerce

For figure 4 shows proportion of exported industrial products, industrial
products are divided into 48 types of exported goods while this chart shows only main
exported products to China. It can be concluded that the highest proportion of the
industrial products from Thailand to China is electronic devices accounting for
approximately 13 percent. For the examples of those products are hard disks,
components of computers, printed circuit boards (PCB), electric motors etc.
Meanwhile, proportion of plastic pellets and of rubber products are around 9.9 percent
and 7.6 percent of export values of industrial products. As well as proportion of rubber
products and chemicals are at about 7.6 and 6.5 percent consequently. For proportion
of vehicles and electric appliance are close at around 5 percent. The least compared to
the other exported products is wood products, which is approximately 3.5 percent as of
the fourth quarter of 2021.

According to the World Health Organization (WHO), on December 31, 2019,
there was a case of a cluster of pneumonia with a new etiology in Wuhan City, Hubei
Province, China, which later spread beyond China. Moreover, COVID-19 was declared
a pandemic on March 11, 2020. (Susilawati, Reinpal Falefi &Agus Purwoko, 2020).
Thailand had a first positive case reported on 13 January 2020 as well as it continued
to increase overtime. Until 14 January 2022 based on information from Department of
disease control of Thailand, there are 2,308,615 of total confirmed cases, 510 serious
cases, 21,898 died from COVID-19 implying that Thailand are also facing with this
pandemic. Although COVID-19 vaccination has been developed by many virologists,



this virus has been evolving and improving its immunity in order to spread leading to
economic crisis which would create “new normal” for local government finances,
employment and services as the same results in great recession in 2018 that followed
have significantly and negatively affected local governments (e.g., Barkin 2010;
Brooks 2011; Hoene and Pagano 2011; Levine and Scorsone 2011; Nicolosi 2010;
Perlman 2010; Walker 2009). Not only Thailand but also country in all regions around
the world are experiencing not merely another turn of the business cycle, but a
restructuring of the economic order (lan Davis, 2009). Moreover, it also creates
disruption, uncertainty, complexity, and ambiguity in all organizations (Azizi, M. R.,
Atlasi, R., Ziapour, A., Abbas, J., & Naemi, R., 2021). That is a difficult time for
businesses that need to choose and change their strategies properly to deal with crisis
situations.

The percent changes in export values in the first
quarter 2020 compared to previous period
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Figure 5: The percent changes in export values in the first quarter 2020 compared to
the fourth quarter of 2019

Source: Developed by author based on data available from the Ministry of Thai
commerce

For figure 5, it shows that the effects of COVID-19 pandemic in term of the
percent changes in the export values in the first quarter 2020 compared to previous
period in each product. The chart also demonstrates that the exports of agro-industrial
products got the negative large effects from the outbreak with about 25 percent decrease
from previous period while the export values of fuel and industrial products dropped
by approximately 17 percent, but agricultural trade will be less affected because of its
relatively low-income elasticities of demand while the trade of other sectors can be
expected to dramatically drop during the deep recession (Richard Barichello,2020).

However, there is a negative change in overall trade by approximately 15 percent
compared to before pandemic.



This study will focus on export values of industrial products which are a core
of total values due to the fact that exported industrial products are accounted for 65
percent of total export values from Thailand to China. In the meantime, impacts of
COVID-19 pandemic seem to affect continuedly in many years during vaccination
development (Chonlatan, 2021). Then, there are 3 objectives. Firstly, main purpose of
this study is to evaluate impact of COVID-19 pandemic on export values of industrial
products including understanding current recession. Secondly, the objective of this
study is attempted to investigate influencing factors. Thirdly, to evaluate impact of
COVID-19 outbreak on each main industrial products, which are selected in this paper.
Finally, the scope of this research study about the influencing factors on export values
of industrial products is found by investigating macro-economic factors and
international economic factors. For samples of this study, gross domestic product in
Thailand and China that is likely to affect on export values of these products.

The research questions for this study are COVID-19 pandemic has a negative
impact on export values of industrial products and this sector has a least negative impact
from the outbreak

There are six chapters in this study. Firstly, chapter 1 is an introduction as
previously shown. Secondly, chapter 2 is a literature review of this paper. Thirdly,
macroeconomics of Thai’s export. Next chapter 4 and 5 is data and hypotheses, research
results consequently. Last but not least, chapter 6 is conclusion and recommendation.



CHAPTER 2
LITURATURE REVIEW

Research related to influencing factors on export values of electronic goods.

(Pisut, 2011) The factors that affect on the export values of computers, equipment, and
components. Research objectives are to study the important information that relates to
explanations of export values of computers, equipment, and components and to research
influencing factors on export values of computers, equipment, and components.
Researcher used multiple linear regression approach to evaluate the impacts of each
factor. In this study, the secondary data was used as time series collected by Bank of
Thailand and Ministry of Commerce from the first quarter in 2004 to the second quarter
in 2010. Each category would have 26 samples. The results of this study were divided
into 3 parts which are One-way ANOVA, R-Square and t-test found. This study found
that dependent variables which are consumer index, quality of loans for machinery
business, minimum loan rate and real effective exchange rate are statistically significant
with export values of computers, equipment, and components. Meanwhile, consumer
index and minimum loan rate have a positive impact, but real effective exchange rate
has a negative effect at significant level of 0.05.

(Natthaponlawat, 2004) The influencing factors on the exports of computers,
equipment, and components from Thailand to Japan. Research objective is to study
demand for Thai’s computers, equipment, and components in Japanese market. This
study was be divided into researching influencing factors that related to the demand for
these Thai’s products and overview of industry. The multiple regression approach was
applied for analyzing influencing factors by using time-series data collected from 1993
to 2002 to find the export function. The results indicated that the factor that was
statistically significant and had a negative relationship with demand for these products
was price per unit. Meanwhile, overview analysis found that the exports of computers,
equipment, and components are important for Thai’s economy due to being a top 5 of
most export values. Moreover, it had an advantage in terms of wages including high
technology compared to competitors in regional area as well as have supports from
policymakers.

(Nilavan Niyom, 2018) The impact of the ASEAN trade agreement on the export of
silver jewelry from Thailand to ASEAN. Research objectives is to evaluate the impact
of the ASEAN trade in GOODs Agreement (ATIGA) on the Thai’s export of silver

jewelry to the members of ASEAN. The data in this study was the primary data
collecting from 5 silver jewelry exporters and government representatives by doing
survey as well as the secondary data from doing tariff and non-tariff research which
affects on the silver jewelry exports to the members of ASEAN and imports of raw
materials to produce silver jewelry from the members of ASEAN. According to the
results of this study, exports of Thai silver jewelry to such major markets outside
ASEAN such as the United States has decreased while exports to Germany have
remained stable. Exports of Thai silver jewelry to ASEAN have surged with the



implementation of the ATIGA trade measures. Singapore and Malaysia are the top
nations that import Thai silver jewelry as gems and jewelry trading hubs both serving
as gems and jewelry trading hubs. Singapore's trade policies are rather free, and even
before ATIGA, the country offered zero percentage of import taxes on silver jewelry
imports. Another interesting ASEAN country are Indonesia, Vietnam and Philippines
that have tendency to import silver jewelry from Thailand. Regarding importing raw
materials for production.

(Sudarat, 2022) The industrial systems product influencing the value of Thailand’s
border trade. Research objectives are to investigate, examine and inspect the influence
of industrial systems product value in Thailand’s total border trade value. The multiple
regression analysis was applied by using secondary data collected from 2011 to 2018.
The study found that the export value of computer, equipment and components and the
import value of industrial machinery and components affected on the total value of
Thailand’s border trade and the export values of Thailand’s border trade were affected
by the export value of computer, equipment, and components. Moreover, the import
value of industrial machinery and components had an impact on the import value of
Thailand’s border trade. This study also demonstrated how those products in the
industry influenced Thailand’s border trade values as Thailand has the capacity to meet
the needs of neighboring markets.

Research related to other methodologies to analyze effects on export values.

(Jenrob, 2013) has studied export of computer part and accessories from Thailand to
the people republic of China. Research objectives are to study Revealed Comparative
Advantage (RCA) for Thailand’s computers, computer part and accessories exports

compared to its major competitors and to study important factors that affect the exports
of computers, computer part and accessories which are floppy disk drives (Harmonized
System Code: 84717010) and hard disk drivers (Harmonized System Code: 84717020)
by applying constant market share model. For this study, the secondary data collected
by relevant government departments were used as time series data in model between
1996 to 2011. The results of study were explained in term of both descriptive and
quantitative analysis as well as were divided into 2 cases. Case 1: the export value of
computers, computer part and accessories from Thailand to China during consideration
period increased by a small margin and comparative advantage of Thailand for these
products tended to decrease compared to another 2 competitors which were Philippines
and Malaysia, but Thailand still had comparative advantage in hard disk drivers and
floppy disk drivers because RCA was still more than one. Meanwhile, case 2: Under
Constant Market Share theory, although an increased capacity in the Thailand’s exports
for these products compared to Philippines and Malaysia, market share of Thailand was
remaining the same while of 2 competitors tended to increase annually.

(Changzhou Liang, 2021) has studied analysis on the influencing factors of China’s
export by applying multiple regression approach. Research objectives are to find out
the factors that influence China’s export and causes of China achievement in economic
development and to find the parts of China’s export that should be improved. In this



10

study, time-series data from 1990 to 2019 are used to construct in a multiple linear
regression approach. VIF test is used to rule out factors that could cause
multicollinearity problems. The results of this paper also indicate that the exchange rate
and GDP have a significant impact on China's export volume.

Research related to impacts of COVID-19 pandemic on exports

(LIN, B. X., & Zhang, Y. Y., 2020) has studied impact of the COVID-19 pandemic on
agricultural export. The objective of this study is to evaluate effects of COVID-19
outbreak to provide useful guidance and implications for agricultural businesses and
policy makers on their COVID-19 mitigation efforts to navigate this global pandemic.
Data for analysis in this study contains data from 102 agricultural companies that export
a total of 12 product categories collected since 3 March 2020 to 20 April 2020 by doing
the survey. The findings of this study revealed that, while agricultural businesses'
overall exports declined, exports of some agricultural products, particularly grain and
oil, remained strong and even increased, implying the important demand for staple food
during the pandemic. Unsurprisingly, medicinal herb exports increased significantly
during the disease outbreak. On the other hand, exports of edible fungus and
horticultural products dramatically dropped.

Research related to impacts of COVID-19 pandemic on industrial sectors

(Purwanto, A., Fahlevi, M., Zuniawan, A., Kusuma, R. P., Supriatna, H., & Maryani,
E., 2020) has researched the COVID-19 pandemic impact on industries performance:
an explorative study of Indonesian companies. The objective of this study was to
identify information about the positive and negative impacts of COVID-19 pandemic
to company performance in Indonesia. The data for this paper were collected from the
case study method of exploration and research approaches using qualitative case study
method to obtain information advantages and disadvantages impacts of COVID-19
pandemic on company performance. There are 7 participants, who are the company top
management in this survey. They all were asked that “Explain the advantages impacts
of Covid-19 pandemic to your company performance?”” and “Explain the disadvantages
impacts of Covid-19 pandemic to your company performance?”. The findings of this
study found that the Covid-19 Pandemic has had some effects such as reducing raw
material imports, decreased sales, lowering production capacity, demand in the
market has decreased and sales turnover has also decreased, difficulty in sending and
distributing goods, working hours are divided into 2 shifts, some of employees are on
vacation and only earn 70% of their salaries, having difficulty distributing goods, and
some employees have only earned 80% of their salaries.
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CHAPTER 3
MACROECONOMIC AND THAILAND EXPORT

3.1 Thailand economy

In the opening country, the export and import goods and services with other
countries are available meaning that international trades are occurred. Particularly, in
those countries, which signed the free-trade agreement with each other to reduce import
tariffs. Thailand has signed a lots of free trade agreements with many counties to be
beneficial for domestic producers and consumers. Thai’s exports mainly provide and
produces lots of industrial goods to export to the global market. Thai’s export values
are categorized by product construction into 4 categories, which is an agricultural
products, Argo-industrial products, industrial products, and fuel.

3.1.1 Agricultural products

Agriculture has played an important role in Thailand from time immemorial (Jasper
Goss & David Burch, 2010) due to appropriate location and climatic circumstances for
agriculture. It is unsurprising that Thailand is able to export agricultural products to the
world market, especially Chinese market. For examples, cassava and fresh fruits are the
main exported products to Chinese market in this sector (Agricultural Research and
Development Agency, 2019). Although the proportion of agricultural production was
not at high level, it still has been increasing in a growth rate for years. As of December
2021, total export value of agricultural product accounted for approximately 29 percent
of total export value (as shown in figure 3), which is around 10,800 million US dollars.
Moreover, it has played an important role in a local economy due to being the main
workplace and generate lots of career opportunities in that area, especially for the
people who live in rural areas (National Statistical Office of Thailand, 2015). The
Agricultural sectors generated the most of career opportunities for Thai people by
accounting for 32.3 percent of total labors, which were categorized by industry. When
the globalization of COVID-19 outbreak occurred, it has negatively affected
international trade and supply chain leading to an economic slowdown. It also affected
on Chinese import demand especially a significant rise in essential commodities
imports. (Bloomberg, 2020b)
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Forecasting export values of Agricultural products
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Figure 6: The actual export values of agricultural products from 2017 to 2021 by
monthly and forecasting values from the past to next 8 periods

Source: Developed by author based on data available from the Ministry of Thai
commerce

According to the line chart in figure 6, it indicates export values of agricultural
products since 2017 to 2021 quarterly. For the green line, during the COVID-19
outbreak that occurred in December 2021, exports values for these products slightly
dropped in the first month of 2022 and steadily increasing. Until the third month of
2021, there was a dramatic increase in export values of agricultural products that rosed
to approximately 1,300 million US dollars and had a fluctuation afterward. Chantanon,
a secretary of Office of Agricultural Economics, said in 2021 that the reason that why
there was a large increase in these products is consumers and producers in both
countries are getting used to the outbreak leading to an increase in new opportunities.
It’s also a positive signal for the export market including expanding policies from the
government that are able to assist reach new target group though online and offline
platform. In the meantime, orange dash line represents an 8-period forecast of export
values for this sector. It seems to be a flat line, but it still has a slight increase in next 8
period, which means that although there was an enormous drop in the end of 2021, the
slope of forecasting trend keeps increasing.

3.1.2 Argo-industrial products

Argo-industrial products relate to farmers and farming manufacturers and these
products are made up of or processed from farmers’ goods such as instant noodles,
processed food, or canned food. According to the figure 3 mentioned in chapter 1, Argo-
industrial products accounted for around 3 percent of total export value meaning that
these products are not the main exported goods to Chinese market. Due to agricultural
products which are used as raw material to produce Argo-industrial products are
exported to the Chinese market as the second rank of the proportion of total export
values. It has a possibility that China imports those products to be used as raw materials
to produce Argo-industrial products and sell its by themselves implying that Chinese
people will get the lower price than importing from Thailand as well as they have to
import in only the rest of demand, which do not provide. When it is facing globalization
of COVID-19 pandemic, it will have less effects on total of export values due to only
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account for 3 percent. However, it does mean that the COVID-19 pandemic will have
less negative impact on these products.
Forecasting export values of argo-industrial products
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Figure 7: The actual export values of Argo-industrial products from 2017 to 2021 by
monthly and forecasting values from the past to next 8 periods

Source: Developed by author based on data available from the Ministry of Thai
commerce

Line chart in figure 7 shows the total export values of Argo-industrial products
since 2017 to 2021 by quarter. Blue line represents actual values observed in the past
while dash orange line represents a forecast value both the past and present including
next 8 periods. In blue line in this figure, the outbreak seems to have a huge negative
effect on the overall export values of this sector, which consists of 17 categories. It had
around 20 million US dollars dropped at the end of 2019. This figure also shows the
export values of these products has been increasing for years from only 40 million US
dollars in 2017 to approximately 115 million US dollars in 2021. Meanwhile, even
though there were a dramatic decrease at the beginning of 2021, the slope of forecasting
line is exponentially positive meaning that it is a good signal for export values of these
products. The export values are able to increase in next 8 period.

3.1.3 Industrial products

Thailand has been mainly producing industrial products to export to the world
market for many years, especially, to China and United States. That lead to the majority
of export values to Chinese market is industrial products as shown in figure 4. Due to
the pandemic’s effect, Chinese factories are affected by human lockdowns and
guarantines at home and slowdown in production sites in other countries mainly due to
shortage of inputs from China, for example, raw materials, machineries, and equipment
(Fernandes, 2020). Meanwhile, A decrease in demand for imported non-essential goods
is significantly greater than for essential goods (Suborna Barua, 2020)
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Forecasting export values of industrial products
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Figure 8: The actual export values of industrial products from 2017 to 2021 by
monthly and forecasting values from the past to next 8 periods

Source: Developed by author based on data available from the Ministry of Thai
commerce

As these line charts shown in figure8, a blue line shows actual data collected
since 2017 to 2021 while a dash orange line is a forecasting line from 2017 to present
including next 8 periods, which are a predicted value. According to the blue line, during
the outbreak of COVID-19 in the end of 2019, export values of industrial products
slightly dropped from 2,000 to 1,500 million US dollar. Yet, overall export values of
this sector had been recovering and steadily increasing afterward. Until the end of 2021,
it values around 2,200 million US dollars. It can be implied that the pandemic’s effect
occurred in just short-run period. Meanwhile, an orange dash line has a positive slope
meaning that export values’ industrial products tend to increase in next 8 periods.
However, predicted values are likely to have less accuracy due to the large gap between
actual values and predicted values in the past.

3.1.4 Mineral products and fuel

According to the figure 4 as shown in chapter 1, it shows that export values of
mineral products and fuel account for only 3 percent of total, similarly Argo-industrial
products implying that this category is not an essential exported goods. Therefore, even
it gets a large outbreak’s impacts, it will quite result in total export values.
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Forecasting export values of mineral products and fuel
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Figure 9: The actual export values of mineral products and fuel from 2017 to 2021
by monthly and forecasting values from the past to next 8 periods

Source: Developed by author based on data available from the Ministry of Thai
commerce

As shown in figure 9, there are 2-line charts, which are blue and orange. Blue
line represents actual data of export values’ these products. The export values were not
steady and seemed like in down trend due to the fluctuation in brent crude oil’s price.
However, the COVID-19 pandemic seems to have a quite negative impact in overall
export values of these products. In the meantime, a dash orange line indicates that a
trend in the past toward forecasting values in next 8 periods. It shows that the export
values of these categories are likely to be a downward trend meaning that the total
values of these products will decrease in next 8 period based on the observed data.
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CHAPTER 4
DATA AND HYPOTHESIS

4.1 Data source

For this study, researcher used the secondary data which are the quarterly
observation and have been already collected by Bank of Thailand (BOT), Federal
Reserve Economics Data (FRED), World Heath Organization (WHO), and the Ministry

of Thai commerce (MOC). All existing data during January 2017 to December 2021

are observed in Thailand as well as available on BOT, FRED and MOC website.

The analysis of exported products categorized by product construction are
separated into 4 main parts: analysis of industrial products, agricultural products, Argo-
industrial products, and mineral products regarding the factor influencing export value
in each category. The main methods of this study are the multiple regression analysis
and the distribution comparison between the export value in each sector to examine
impacts of COVID-19 pandemic on export goods, especially industrial products.

4.2 Economic analysis

4.2.1 The AD-AS model

The aggregate demand and aggregate supply (AD-AS) model is a
macroeconomics model, which indicates a relationship between price level and national
income and provide overall view of economy to analyze multiple economic factors. It
is applied for this study to analysis the effect of COVID-19 outbreaks on economy in
term of macroeconomic aspect.

Real GDP

Figure 10: Lower productivity due to the outbreak of COVID-19 shifts SRAS to the
left
Source: OpenStaxCollege, CC BY 4.0
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According to figure 10, when COVID-19 outbreak occurred in the end of 2019,
it globally caused a negative impact to economic system by lowering productivity of
firms. This situation leads to a left shift in aggregate supply from SRASoto SRAS;.
Those causes price level increases to P1and real GDP decreases to Y. It can be called
this situation as “Stagflation”

4.2.2 Materials and the explanation of economic variables

The whole variables in this paper are considered based on the theoretical
economic knowledge and from literature to analyze the impacts of COVID-19 outbreak
on Thailand’s export values. Particularly industrial products such as electric devices,
electric appliance, or plastic pellets. The value of exports is represented as a dependent
variable while quantity of those products, exchange rate and consumer price index are
taken as an independent variable. Moreover, researcher also includes dummy variables
to represent COVID-19 pandemic.

Exchange rate: the value of a country's currency in relation to the currency of
another country. When countries use gold or another agreed-upon standard, the
exchange rate is "fixed," and each currency is worth a specified amount of the metal or
other standard. An exchange rate is “floating” when supply and demand or speculation
sets exchange rates called conversion units (Britannica,2010).

Consumer Price Index: The Consumer Price Index (CPI) is an economic
indicator that measures the average change in prices of typical consumer expenses that
urban consumers pay for "a market basket" of goods and services over a specified
period. This market basket includes food products like cereal, milk, and coffee, housing
costs, gasoline, clothing, medical care, communications services, personal care
services, transportation costs, and more (Rebecca Baldridge, 2021)

4.2.3 The explanation of the multiple regression model

To explain the impacts of COVID-19 outbreak, researcher decided to apply
econometric method to figure out this problem, which is a multiple linear regression
approach. It means that the multiple linear regression approach can explain the linear
relationship between explained variable or dependent variable, which is y and several
independent variables, which is Xi, Xz, X3, ...., Xn The multiple linear regression
equations of these independent variables can be expressed as the following formula:

Model 1: Y = a + B1X1 + B2Xo+ BaXz+...+ PuXk + &

Where ¢; is error term, and o, B1, B2, B3 ... P« are the true parameters of the
regression. The parameter b represents the variation of the dependent variables when
the independent variable has a unitary variation meaning that if Bz is equal to 0.5, when
B1 increases by 0.5, dependent variable Y will increase by 0.5 and other factors are
remained. On the other hand, the parameter a represents the value of our dependent
variable when the independent variables 1 and 2 are equal to zero.

The goal of multiple linear regression is to discover the unknown parameters
and for which the error term is the smallest. To be more accurate, the model will
minimize squared errors because the positive errors to be compensated by negative
errors, because both are equally punishing to the model.

mmzsl —mmZ(yl o —Bui = By — = B’
i=1
Let assume that the squared error sum is S =min Y-, &2 = min Y1, (y;—«

—B1x; — Bxy — ... — BrXx)?, and take the partial derivative of 1, P2, Ps..., Pk With S
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and set them equal to zero. The coefficients of this equation are found as &, B1, B2, Bz
and B,. Those independent variables represent the estimated value of parameter a, fs,
B2, B3, ..., P« that meet the minimizing squared error term and make the formula more
precise. And then researcher constructs the multiple linear regression equations as the
following:

Model 2: EVi=a + B1X1 + B2Xo+ BaXz +...+ BuXk + &

Researcher adjusts the model by taking the natural logarithm form to all of
variables in the equation in order to alleviate the skewness of sample data that might
less the accuracy of the model called the heteroskedasticity problem of the sample data
as the following equation:

Model 3: INnEVi = o + B1In(X1) + B2In(X2) + BaIn(X3) +...+ BuIn(Xk) + &

Finally, based on the idea of multiple regression approach as shown in model 3
and economic theory, it can be concluded that the multiple regression model, which is
applied to all selected Thailand’s export goods to analyze the impacts of COVID-19
pandemic in each product categorized by product construction is an equation below:

Model 4: InEVi = a + B1In(Pli) + B2In(RBEER;) + BsIn(GDPth;) + B4ln(GDPch;) +
BsINTthi + p7MR + p7COVID + &;

In the model 4, EV is an export values as an dependent variable, o is a constant
value representing all observed factor that affects export values, Pl is price index that is
calculated from overall price of exported products, RBEER represents a real broad
effective exchange rate, GDPth represents the gross domestic product in Thailand,
GDPch;j represents the gross domestic product in China, INTth; represents an interest
rate policy in Thailand, MR is a mortality rate, and COVID represents the number of
COVID-19 cases. In the meantime, Biis a coefficient of each independent variable as
well as € is an error term representing the external factors that does not include in the
model. Those variables in the model 4 are taken natural log excepting INTth; MR, and
COVID.

4.3 Research Variables

4.3.1 Dependent variable

InEV; is the natural log of export value, which consists of 4 sectors as the
followings below:
- IP represents industrial products (aggregated values of all industrial products)
- AP represents agricultural products (aggregated values of all agricultural
products)
- AGP represents Argo-industrial products (aggregated values of all Argo-
industrial products)
- MP represents mineral products (aggregated values of all mineral products)
4.3.2 Independent variable

For independent variable, it consists of 7 variables as shown below:

- Thailand’s price index is calculated from overall price of exported products in
each quarter using the index in 2012 as base index, which equals to 100. It
represents the overall price of each exported product. Therefore, it is expected
to have a negative relationship with export value due to law of demand. That
means the higher price, lower quantity, and export value.

- Thailand’s gross domestic product is calculated from sum of total finished
product within a country in each year using the index in 2010 as base index,
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which equals to 100. It represents the big picture of economic system.
Therefore, it is expected to have a negative relationship with export value due
to law of demand. That means the higher, lower quantity, and export value.

- China’s gross domestic product is expected to have a positive sign because it
can be implied when an increase in China’s GDP, leads to higher demand for
importing foreign products.

- Real broad effective exchange rate for Thailand is weighted averages of bilateral
exchange rates adjusted by relative consumer prices in Thailand. It is expected
to have a negative sign due to higher RBEER meaning domestic products are
more expensive than other countries.

- Number of COVID-19 cases is a number of people, who infected the
coronavirus and need to take medicines to heal. If the number is high and not
enough vaccination, it will lead to an economic slowdown. Therefore, the sign
of efficient is expected to be a negative.

- Mortality rate in Thailand is calculated from the number of deaths from the
COVID-19 outbreak divided by total COVID-19 cases in each month. When
this number is low, it means the outbreak has less effect or people can access
the vaccination. Therefore, it’s expected to have a negative effect.

- Last but not least, interest rate policy is one of the tools of national bank to be
used in order to control the direction of economy including the expectation of
inflation. When the economy has extreme growth in short time causing an
enormous increase in inflation rate, which is greater than national bank’s target,
they are likely to rise interest policy rate to slow down that growth and control
the inflation rate in the target range vice versa. Therefore, the sign of coefficient
of interest rate policy is expected to have a negative impact on export value.

4.4 Hypotheses

4.4.1 Overall F-test

This study used the F-test of overall significance to identify whether all
independent factors in model 4 is statistically significant. Given null hypothesis stated
that all the model has no statistically significant independent variables included.
Otherwise, it has at least 1 statistically significant independent variable. Therefore, the
null hypothesis and alternative hypothesis as shown the 2 followings below:

Ho: B1=PB2=P3=Pa=Ps=Ps=pP7=0

Ho: Otherwise, at least 1 beta not equal to O

The expected result from overall F-test is, the null hypothesis is rejected at
significant level meaning that at least 1 independent variable is statistically significant
in model 4. However, although the result in the F-test of overall significance is the same
as expected, it does not indicate that which these independent variables affect the
dependent variable. Therefore, T-test approach is applied to solve this problem.

4.4.2 T-test

As it was mentioned, this approach is used to find the significant variable in
model that which ones has a relationship with dependent variable by testing one by one.
Given null hypothesis states that selected variable is not statistically significant
meaning that it has an no impact on dependent variable while alternative hypothesis
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states that it significantly affects the dependent variable. Therefore, these 2 hypotheses
are stated the followings below:

Ho: Biis equal to zero

Hi: Biis not equal to zero

Rejecting null hypothesis in all factors is an expected result from the T-test
implying that independent variables, which is a category i, has a relationship with
dependent variable. Otherwise, it has no effect on dependent variable.
Table 1: Expected sign of coefficient in each independent variable.

Independent variable Expected sign of coefficient
Pl Negative

RBEER Negative

GDPth Negative

GDPch Positive

INTth Negative

MR Negative

COVID Negative

Source: Developed by author
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CHAPTER 5
RESEARCH RESULT

5.1 Summary and Descriptive Statistics

The analysis of basic statistical data, which are a number of sample data, mean,
standard deviation, minimum value, and maximum value for each variable will be
shown in this part. The dataset consists of 60 sample data in each variable. There are 9
variables by the meaning of each variable representing the same as shown in chapter 4

Variable Mean Standard Minimum Maximum
Deviation

IP 1831.819 193.7425 1444533 2236.479

Pl 109.0555 9.703732 81.99 138.5

RBEER 107.0785 4.119694 99.45 115.38

INGDPth 26.93893 0564275 26.84654 27.02236

InGDPch 30.29806 1187797 30.14147 30.50651

INTth 1.154167 5023075 5 1.75

MR .0063911 026610 0 .2019868

COVID 37157.42 113337.1 0 665220

Table 2: Summary and descriptive data in each variable from 2017 to 2021 by
quarter
Source: Developed by author

According to table 2, an average export values of industrial products (aggregate
value) from Thailand to China is approximately US$ 1,831.819 million in one month
while standard deviation is around US$ 193.7425 million. Minimum and maximum
values in one month is approximately US$ 1,444 and 2,236 consequently.

Based on table 2, An average of price index in Thailand is equal to 109 using
year 2012 as a base with an 9.7 standard deviation. Meanwhile, minimum, and
maximum values is about 81.99 and 138.5 respectively.

As shown in table 2, A minimum and maximum value of real broad effective
exchange rate in one month is approximately 99 and 115 consequently while an average
of this variable is equal to 107 with a 4.11 standard deviation.

An average gross domestic product of Thailand is equal to 26.93893 while of
Chinais equal to 30.29806 with .0564275 and .1187797standard deviation respectively.
A minimum and maximum value of this variable of Thailand is approximately 26.85
and 27.02 while of China is equal to 30.14 and 30.51 consequently.

Interest rate policy for Thailand. An average of this variable is around 1.1541
percent. Standard deviation is equal to 0.5023 percent. A minimum and maximum value
in one month is 0.5 and 1.75 percent.

A mortality rate has an average equal to 0.0064 with 0.266 standard deviation
while minimum and maximum values are 0 and 0.2020 respectively.
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Last but not least for this part of the analysis, an average of the number of
COVID-19 cases is equal to 37,157 with 113,337 standard deviations. Maximum and
minimum value are equal to 0 and 665,220 consequently.

5.2 Empirical Results

The objectives of this paper are to identify the COVID-19 outbreak on export
values of industrial products including other sectors and to seek influencing factors that
have an impact on export values. This part indicates that the results of multiple
regression model, which shows the effect of COVID-19 pandemic and other
influencing factors on export values of industrial products from 2017 to 2021.

5.2.1 Industrial product

Independent variable Coefficient
InPI -0.1310231
INRBEER -0.5856193
InGDPth 0.1061959
InGDPch -0.0937962
INTth -0.1205279**
MR -0.6561782
COovID 1.29e-07

Table 3: Regression results for industrial product
Source: Developed by author

According to table 3, the regression results show that there is 1 significant
variable to export values of industrial product, which is Thailand’s interest rate policy
that has a coefficient is equal to -0.094 meaning that it has a negative effect as
previously expected. It can be implied that an increase in interest rate leads to a decrease
in export values of industrial products due to higher domestic interest rate causing
domestic currency to appreciate.
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5.2.2 Agricultural product

Independent variable Coefficient
InPI 0.6106022
INRBEER -7.653193***
InGDPth 3.775334*
InGDPch -1.294981
INTth 1.276499***
MR -.2823726
COovID -5.48e-07

Table 4: Regression results for agricultural product
Source: Developed by author

Based on results in table 4, there are 3 significant variables that are real broad
effective exchange rate, China’s gross domestic product, and Thailand’s interest rate.
For RBEER, coefficient is equal to 0.6106022 implying that a rise in RBEER by 1
percent leads to a decrease in export values of agricultural products by 0.6106022
percent, which is a negative sign as expected because exported product from Thailand
will be more expensive than other countries. Surprisingly, Thailand’s gross domestic
product and interest rate policy has a significantly positive effect, which is different
from expectation. It might be from lack of appropriate independent variable and model
of estimated equation leading to a deviation of results from theory.

5.2.3 Argo-industrial product

Independent variable Coefficient
InPI -1.265287
INRBEER 11.37549***
InGDPth -3.613679
InGDPch 2.024066
INTth -2.613596***
MR 1.23e-06
COovID -5.48e-07

Table 5: Regression results for Argo-industrial product
Source: Developed by author

The regression results for Argo-industrial products are shown in table 15. It
indicates that there are 2 significant variables for these products, which are real broad
effective exchange rate and Thailand’s interest rates policy. The coefficient of
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Thailand’s interest rate is equal to -2.613596, which has a negative effect as expected
and is implied that an increase in interest rate by 1 percent will lead to a decrease in
export values of Argo-industrial product by 2.613596 percent. For the RBEER, it is
different from previous expectation due to insufficient appropriate independent and
method of estimation.

5.2.4 Mineral products and fuel

Independent variable Coefficient
InPI -.2654399
INRBEER -1.407019
INGDPth -0.7337034
InGDPch -0.0286405
INTth -0.1089496
MR 0.4542043
COovID -3.71e-07

Table 6: Regression results for mineral product and fuel
Source: Developed by author

According to table 6, it can imply from regression results that surprisingly, there
is no significant variables for these export values. Because the estimated model is not
appropriate and need to add more related independent variables.
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CHAPTER 6
CONCLUSION AND RECOMMENDATION

6.1 Conclusion

The main objectives of this paper are to demonstrate impacts of COVID-19
outbreak on export values of industrial products from Thailand to China between 2017
to 2021 and to compare impacts of COVID-19 pandemic in each sector. The multiple
regression equation is applied to estimate the problem in this study included relevant
dependent variables as well as dummy variable, which represents the outbreak. The
results of this study are mainly based on export values of industrial products from
Thailand to China over a 5-year period or 60 months. Regression analysis was applied
for each sector to analyze separately.

For export values of industrial products, the results of estimation indicate that
the number of COVID-19 cases is not statistically significant on export values for these
products. In the meantime, an independent variable of interest rate policy has a negative
impact on export values of this sector as expected and is statistically significant at 5
percent significance level.

The results of this study also found that the real broad effective exchange rate
has a negative effect on export values of argo-industrial products as expected.
Meanwhile, for the agricultural product, the results deviate from economic theory. And
for mineral products and fuel, it has no statistically significant variable. Those are from
lack of appropriate independent variables and model for these products.

6.2 Recommendation

The policy implications can be suggested from this study is that the central bank
should control interest rate policy carefully because it has an impact on main exported
products, which is industrial product. Moreover, Thai government should state a new
policy carefully, especially during the outbreak. Because sometime government’s
policy force central bank to adjust interest rate policy to address its inflation targeting
and other economic target. Therefore, the monetary and fiscal policy should be used to
support with each other to recovery economic system.

However, export value in each sector of this study is explained by only 7
independent variables. Therefore, for further developments of this study is to include
more independent variables, which are already proved by previous research such as
dummy variable representing Covid-19 policy implication or independent of the
number of vaccination and increase a frequency of data to improve the analysis
efficiently.
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