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บทคัดยอ 

บทความน้ีมีวัตถุประสงคเพ่ือคนหาปจจัยที่กำหนดการสงออกราชาผลไมของประเทศไทยดวยการใช
แบบจำลองแรงโนมถวง วิธีการทางเศรษฐมิติหลากหลายแบบไดนำไปใชกับแบบจำลองแรงโนมถวงที่ไป
ประยุกตกับการสงออกทุเรียนของประเทศไทย ผลการศึกษาบงชี้วาการประมาณคาดวยวิธี PML แบบมี 
country-pair กับ fixed effect และมีผลกระทบรวมระหวางตัวแปรหุนการไมมีทางออกสูทะเลยกับตัวแปร
หุนเวลาใหผลลัพธที่สมเหตุสมผลมากที่สุด ผลการศึกษาเชิงประจักษชี้ใหเห็นวาการเพิ่มผลิตภาพแรงงานใน
การเพาะปลูกทุเรียนเปนกลยุทธหนึ่งในการเพิ่มการเพาะปลูกและการสงออกทุเรียน ผูสงออกทุเรียนอาจ
ใชกลยุทธราคาต่ำลงเพ่ือเพ่ิมรายได ผูสงออกทุเรียนของไทยควรเจาะจงหาประเทศในแตละกลุมระดับรายไดที่
คนสวนใหญช่ืนชอบทุเรียน 

คำสำคญั: การสงออก แบบจำลองแรงโนมถวง ราชาผลไม ทุเรียน 

1 ศาสตราจารย, ดร., คณะเศรษฐศาสตร มหาวิทยาลัยเกษตรศาสตร 
  Professor, Ph.D., Faculty of Economics, Kesetsart University. 
  Corresponding author email: poomthan.r@ku.th

RMUTT Global Business and Economics Review



Abstract 

This paper aims to find the determinant of Thailand’s king of fruit exports based on 

the gravity model. Several primary econometrics methods apply to the gravity model applying 

to Thailand’s durian export. The result indicates that the country-pair and time-fixed effect 

PML with interaction regarding the landlock and time dummy variables give the most logical 

results.  The empirical results suggest that enhancing labor productivity in durian cultivation is 

a strategy to increase durian cultivation and export. Durian exporters might use the lower price 

strategy to enhance their income. Thailand’s durian exporters should find a specific country 

in each income-level group where most people love durian. 
 

Keywords: Export, Gravity Model, King of Fruit, Durian 

 

Introduction 

            It is common in Southeast Asia that the durian is known as the king of fruit since its 

physical has a crown and unique taste with a combination of intensely fragrant, sweet, and 

creamy all at once. Durian likes hot and humid weather. Optimum temperatures range from 

about 25 to 30 degrees Celsius, with a relative humidity of about 75 to 85 percent.  That is, 

Thailand is suitable for growing durian, one of Thailand's significant export fruits.  The price of 

durian has been at a reasonable level for many consecutive years, thus causing farmers to 

change the area to plant more durian instead of other crops such as rubber, oil palm, and 

different types of fruit. According to the Thailand’s Office of Agricultural Economics data, most 

of the durian cultivation area is in the eastern and southern regions, and the main products 

come from these two regions. The quantity and value of durian export from Thailand in 2011 

were 271,948 tons and 4,662 million Baht; in 2019, 65,362tons and 45,486 million Baht 

(Information and Communication Technology Center, Office of the Permanent Secretary 

Ministry of Commerce ); the amount and value of durian export from Thailand grew 140 % 

and 875 %, respectively, during this period.  Durian generates income to the farmer and 

distribute income to local provinces in Thailand. 

 Thailand is the leader in durian exports in the world market, with market share values 

between 58.8% and 78.8% from 2007 to 20201F

2. According to the strong fragrant, not all people 

 
2 The Observatory of Economic Complexity (OEC) retrieved from 
  https://oec.world/en/profile/hs/fruit-edible-durians-fresh?yearSelector1=tradeYear7 
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love durian. It can be seen from Table 1 that countries in Asia2F

3 and Europe3F

4 and Canada, the 

United States, Australia, and New Zealand have been importing Thailand’s durian continually 

for ten years. Some countries in Africa imported Thailand’s durian from time to time: Congo, 

Egypt, Eswatini, South Africa, and Morocco. No countries in Latin America and the Caribbean 

imported Thailand’s durian. However, the number of countries that Thailand’s durian exports 

to shows an increasing trend.   

Most export determination research mainly adopted the gravity model for total 

bilateral trade. For example, Poncet (2006) adopted the total import and export of Yunnan 

and the riparian countries of the Mekong, Westerlund and Wilhelmsson (2011) adopted the 

total import of the European Union (EU) and developed countries, Kahouli and Maktouf (2014), 

Cheong et al. (2016), and Baier and Bergstrand (2007) adopted trade flow of 96 countries. The 

gravity model was also adopted for groups of products. Sarker and Jayasinghe (2007) adopted 

six major agri-food products (red meat, grains, vegetable, fruits, sugar, and oilseeds) from 

European Unions countries. Yang and Martinez-Zarzoso (2014) adopted the exports of 

agricultural, manufactured, Chemical, and Machinery and transport equipment of 31 countries 

(China, ASEAN-10 countries, and China's top 20 trading partners in 2010). Sheng et al. (2014) 

adopted the import of parts and components and final goods of ASEAN and China, Borchert 

and Yotov (2017) adopted manufacturing goods of 69 countries, and Parra et al. (2016) adopted 

manufactured and agricultural products of 10 the Middle East and North African (MENA) 

countries to 61 destinations.  

3 They are China, South Korea, Japan, Hong Kong, PDR Lao, Viet Nam, Cambodia, Myanmar, Malaysia, 
  Singapore, Indonesia, Brunei, Bangladesh, India, Qatar, Kuwait, Saudi Arabia, Bahrain, Oman, and United 
   Arab Emirates.  
4 They are Russia, Denmark, Norway, Sweden, the United Kingdom, the Netherlands, France, Germany, and 
 Switzerland. 
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Not much research adopted the gravity model for specific commodities. Examples 
are as follows. Castillo et al. (2016) adopted bottled and bulk wine export of the nine 
significant countries that operated in the global wine market to 14 importers; Dreyer and 
Fedoseeva (2016) adopted German beer exports to 167 countries. De Matteis et al. (2018) 
adopted US distillers dried grains with solubles exports to 29 countries. This paper extends 
the literature that adopts the gravity model to a specific commodity, Thailand’s durian export.  
As mentioned above, durian is a vital fruit export in Thailand; however, not much research 
focuses on the determinant of its export. Moreover, understanding the determinant of durian 
export would benefit durian exporters to set up strategies and realize the behavior of their 
customers.   

This paper has five sections. The following section is a literature review; the third 
section is the theoretical framework and model. The result is in the fourth section; the last 
section is the conclusion. 

Literature Reviews 
The gravity model has been extensively adopted to study the determinants of the 

levels of exports. Tinbergen (1962) was the first to adopt the Law of Universal Gravitation to 
study the flows of international trade. Many researchers have followed this idea, later called 
the “gravity model,” to study the determinants of bilateral trade flows. Unfortunately, the 
gravity model did not find favor with economists because there were no economic theories 
underpinning the model. Later, Anderson (1979), Helpmen (1984), Bergstrand (1985) and 
Deardorff (1998) proved that the gravity model relates to economic theories. Nowadays, the 
gravity model has been accepted and adopted to study bilateral trade flow. Borchert and 
Yotov (2017) summarized the general form of gravity equation of trade as follows 

𝑋𝑋𝑖𝑖𝑖𝑖,𝑡𝑡 = 𝐺𝐺𝑡𝑡
𝜋𝜋𝑖𝑖,𝑡𝑡𝜒𝜒𝑗𝑗,𝑡𝑡

𝑇𝑇𝑖𝑖𝑖𝑖,𝑡𝑡
,∀𝑖𝑖, 𝑗𝑗. 

The dependent variable Xij,t is the export from source i to destination j at time t;  Tij,t  represents 

all bilateral frictions between i and j, and χj,t captures all possible exporter and importer 
characteristics, respectively. Gt is a gravity constant at time t. The concept summarized by 
Borchert and Yotov (2017) was applied to the empirical model. 

The gravity model has extensively studied the determinants of international trade.  
Borchert and Yotov (2017) summarized the general form of the gravity model of international 
trade, which depends on exporter and importer characteristics, bilateral friction, and a gravity 
constant, which is a function of the output value in the world at time t. The exporter and 
importer characteristics can be proxy by sets of economic variables. For example, Baier & 
Bergstrand (2007) and Castillo et al. (2016) used real GDP; Westerlund and Wilhelmsson (2011), 
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Yang and Marinez-Zarzoso (2014), and Persson and Wilhelmsson (2015) used GDP and 
population; Sarker and Jayasinghe (2007), Sheng et al. (2014), and Caporale et al. (2015) used 
GDP and GDP per capita. Poncet (2006) and Batra (2006) used the multiplication of exporters’ 
and importers’ GDP and GDP per capita between exporter and importer. Borchert & Yotov 
(2017), Parra et al. (2016), and Cheong et al. (2016) used exporter and importer time fixed 
effects. The bilateral friction in this literature was the distance between two cities, dummy 
variables of landlock, common language, border sharing, island, and regional trade area 
agreements. The double log function form applies to the gravity model. 

Several econometrics methods apply to estimate the gravity model.  Pooled OLS 
(POLS) was adopted in Poncet (2006), Baier and Bergstrand (2007), Sarker and Jayasinghe 
(2007), Sheng et al. (2014), Yang and Martinez-Zarzoro (2014), Li et al. (2019), and Shabbir 
(2022), since it is simple. Although POLS gives biased results, it can compare to other 
econometrics methods, such as fixed effects, e.g., Poncet (2006), Baier and Bergstrand (2007),  
Sheng et al. (2014),  Kahouli and Maktouf (2014)  Parra et al. (2016), and  Borchert and Yotov 
(2017). The strength of the fixed effect is that it controls for exporters and importers' 
unobservable time-invariant bilateral factors and unobserved time-variant multilateral 
resistance. Random effect and panel GLS were adopted to control autocorrelation within and 
across panels. Moreover, these methods can control cross-sectional correlation and 
heteroskedasticity across panels (e.g., Kahouli and Maktouf, 2014; Sheng et al., 2014;  Shabbir, 
2022). The mixed fixed and random effects methods were adopted by Kahouli and Maktouf 
(2014). This method is consistent, and performance is at least fixed effect and random effect; 
in other words, this method can be including a time-invariant variable and model unobserved 
individual heterogeneity. Shabbir (2022) and Kahouli and Maktouf (2014) adopt the system 
GMM or difference GMM. They provide consistent estimates in the presence of different 
sources of endogeneity explanatory variables. It is efficient in the presence of 
heteroskedasticity; these methods are helpful for short panel data. 

Anderson and van Wincoop (2003) indicated that the omitted multilateral resistance 
variables in the gravity model lead to biased results. They suggest that the constraints in 
unobserved multilateral resistance should be included in the existing gravity model and use 
non-linear least squares to estimate the parameters. Anderson and van Wincoop (2003) 
suggest an alternative estimation method: replacing the unobserved resistance terms with 
country-specific dummies and using the fixed-effect model to the gravity model to achieve 
consistent estimates.  Later, Baier and Bergstrand (2007) showed that the first-differenced data 
and country-and-time effect provide more robustness than the fixed effect.   

Santos Silva and Tenryro (2006) argued that standard empirical methods, e.g., linear 
and non-linear least squares, are inappropriate for estimating the gravity model since the log-
linearization of the empirical gravity model in heteroskedasticity leads to inconsistent 
estimates. They proposed that the Poisson pseudo-maximum likelihood (PPML) method is 
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robust to different heteroskedasticity patterns. They prove that PPML does not require the 
dependent variable to be Poisson distribution. Westerlund and Wilhelmsson (2011) proved 
that the fixed-effect Poisson maximum likelihood (PML) gets rid of heteroskedasticity problems 
while simultaneously taking care of the bias caused by country-specific heterogeneity. Fally 
(2015) showed that estimating the gravity model with fixed-effect in the PPML is consistent 
with the definition of outward and inward multilateral resistance indexes and the equilibrium 
constraints that Anderson and van Wincoop (2003) needs to satisfy. Recently, the fixed effect 
PPML was widely adopted in the gravity model, for example, Dai et al. (2014), Anderson and 
Yotov (2016), Borchert and Yotov (2017), Cheong et al. (2016), Li et al. (2019), Parra et al. 
(2016), and Rangkakulnuwat and Weravess (2022). 

Empirical Model and Data 
The gravity model can be analyzed using various econometric methods. Pooled OLS, 

Fixed Effect, and Random Effect are some of the commonly used methods. PPML is 
recommended for cases with heteroscedasticity. Poisson ML estimator is often used with good 
accuracy. Seven econometric methods have been applied to examine Thailand's durian export 
using the gravity model summarized by Borchert and Yotov (2017). Following Westerlund and 
Wilhelmsson (2011), the exporter characteristics in this empirical model are Thailand’s real 
GDP and population, and the importer characteristics are Thailand’s partners’ real GDP and 
population. The export price of durian adds to the gravity model as in Castillo et al. (2016). 
The bilateral friction is the distance between the capital city of Thailand (Bangkok) and the 
capital cities of Thailand’s partners (following Sarker and Jayasinghe, 2007). Another bilateral 
friction is the dummy variable of landlock. This paper adds a dummy variable that represents 
income class to test if durian’s export from Thailand depends on income class level. The 
empirical model can express as follows, 

𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼0𝑦𝑦𝑖𝑖𝑖𝑖
𝛼𝛼1𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖

𝛼𝛼2𝑦𝑦𝑗𝑗𝑗𝑗
𝛼𝛼3𝑝𝑝𝑝𝑝𝑝𝑝𝑗𝑗𝑗𝑗

𝛼𝛼4𝑝𝑝𝑗𝑗𝑗𝑗𝛼𝛼5𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖
𝛼𝛼6 exp �𝛼𝛼7𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑗𝑗 + � 𝛾𝛾𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑚𝑚𝑗𝑗𝑗𝑗

3

𝑚𝑚=1
� 𝜂𝜂𝑖𝑖𝑖𝑖𝑖𝑖 

or   ln 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 = ln𝛼𝛼0 + 𝛼𝛼1 ln𝑦𝑦𝑖𝑖𝑖𝑖 + 𝛼𝛼2 ln𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 + 𝛼𝛼3 ln𝑦𝑦𝑗𝑗𝑗𝑗 + 𝛼𝛼4 ln𝑝𝑝𝑝𝑝𝑝𝑝𝑗𝑗𝑗𝑗 + 𝛼𝛼5 ln 𝑝𝑝𝑗𝑗𝑗𝑗 

+𝛼𝛼6 ln𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑖𝑖𝑖𝑖 + 𝛼𝛼7𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑗𝑗 + � 𝛾𝛾𝑚𝑚𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐_𝑚𝑚𝑗𝑗𝑗𝑗

3

𝑚𝑚=1
+ ln (𝜂𝜂𝑖𝑖𝑖𝑖𝑖𝑖)

where xijt denotes the quantity of durian exports (thousands of metric tons) from Thailand to 
importer j in period t.  yit and yjt are the real GDP (2010 billion USD) of country i (Thailand) and 
j (Thailand’s partner), respectively, and popit and popjt are their populations (millions). pjt is 
Thailand’s price of durian (USD per kilogram) of importer j. distij is the distance between the 
capital city of Thailand and importer j (kilometers).  The dummy variables lockj take the value 
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of 1 if importing country j is landlock4F

5, and 0 otherwise. The World Bank classifies all countries 
into four income classes: high-income, upper-middle-income, lower-middle-income, and low-
income. Hence, three dummy variables represent income class. class_mjt takes the value of 
1 if an importing country j is in group m at period t, and 0 otherwise; where m=1 means high-
income, m=2 means upper-middle-income, and m=3 means lower-middle-income. The low-

income group is used as the base group. ηijt is disturbance term with E(ηijt | yit, popit, yjt, popjt, 

pjt, distij, lockedj, class_1jt, class_2jt, class_3jt) = 1.   
According to Linnemann (1996) and Caporale et al. (2015), the explanatory variables 

of Thailand's real GDP and population are the proxies of the potential supply of exports. 
Thailand's real GDP and population are the proxies of potential demand for imports. The 
higher potential supply of exports implies more variety in export products (Caporale et al., 
2015), hence the less productive resources for durian cultivation, ceteris paribus.  That is, the 
effect of the real GDP of Thailand is expected to be a negative relationship to their durian 
exports. The higher Thailand’s population implies more productive resources of labor; this 
leads the Thailand’ population to have a positive relationship with their durian exports. The 
higher potential demand for imports implies a larger market size for the importers; hence, the 
importers’ real GDP and population are expected to have a positive relationship to durian 
exports from Thailand. dist and lock represent the trade barriers. More trade barriers imply 
more trade and transportation costs; hence, the relationship between distance and durian 
export is negative, and Thailand's durian exports are less to landlocked countries.  

This paper uses the panel data set for Thailand’s durian export partners covering 14 
years from 2007 to 2020. The trade quantities and values of durian exports from Thailand to 
its partners are taken from the website of the Office of the Permanent Secretary, Ministry of 
Commerce5F

6 and based on the Harmonized System (HS) code 081060. The price of Thailand’s 
durian exports is calculated by its trade values divided by trade quantities. Real GDP and 
population obtain from the World Development Indicators (WDI) of the World Bank. The data 
concerning whether a country is landlocked or not has been taken from the United Nations.  
The distances between the two countries obtain from the webpage of timeandtable6F

7. The 
data concerning the income class of a country is from World Bank. 

 
 

5 “Landlocked Developing Countries: Things to Know, Things to Do”, UN-OHRLLS, Office of the High   
  Representative for the Least Developed Countries, Landlocked Developing Countries, and Small Island    
  Developing States,. 
6 Office of the Permanent Secretary, Ministry of Commerce retrieved from  
  https://tradereport.moc.go.th/searchhs.aspx?TabHs=22 
7 Time and Table retrieved from  
  https://www.timeanddate.com/worldclock/distanceresult.html?p1=28&p2=14 
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Results 

Table 2 shows the coefficient estimates of the empirical model by four econometrics 

methods: pooled OLS, random effect, PPML, and PML. The results show that the coefficients 

of the potential supply of exports: Thailand’s real GDP, and population, have no significant 

effects on Thailand’s durian exports. For the effects of potential demand for imports, 

Thailand’s partners’ real GDP has significant and positive effects on Thailand’s durian export. 

However, the method of PPML and PML have much lower effects. Thailand’s partners’ 

population has a significant negative effect only on the method of POLS. The price elasticity 

of Thailand’s durian export demand is inelastic on RE, PPML, and PML, while it is elastic on 

the method of POLS. The distance has a negative and significant relationship to Thailand’s 

durian export demand for trade barrier effects. Thailand’s durian export is significantly less to 

landlock on the method of PPML and PML. Thailand’s durian export to High-Income-class the 

most based on PPML and PML compared to low income-class. The R-squares from PPML and 

PML are higher than the first two methods. The Ramsey RESET test indicates misspecification 

occurs using these methods. 

When the fixed effect adopts in the empirical model, the time-invariant variables 

must be removed. Since the distance between two cities (dist) and the dummy of landlock 

(lock) variables are time-invariant, they replace with the interaction terms between these two 

time-invariant variables and the time dummy variable. class_mjt (m = 1, 2 and 3) is a time-

variant variable because the income class can move up or down over time. The country-pair 

fixed effect is adopted to the empirical model to control the unobservable time-invariant 

bilateral factor between Thailand and its partners, such as the preference for Thailand’s durian 

taste and the closeness of Thai durian exporters and importers in trading partner countries. 

The country-pair fixed effect is adopted along with four cases regarding adding or removing 

the interaction term between dist, lock, and time dummy variables. Then the time effect is 

added to control for the unobserved time-varying multilateral resistance, such as quality 

development of Thailand’s durian and its competitors and logistic development.  The country-

pair and time effect adopt along with four cases as explained before. Hence there are eight 

cases in this estimation. The results show in Table 3.  Thailand’s real GDP and population and 

Thailand’s partners’ population do not affect Thailand’s durian export in all eight cases.   
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Table 2: Coefficients estimates of the empirical model of pooled OLS, random effect, PPML, PML 
Variable POLS RE PPML PML 

ln(yit) –2.688 
(5.425) 

1.042 
(3.360) 

–0.007 
(0.011) 

–0.007 
(0.011) 

ln(popit) 50.155 
(39.910) 

25.520 
(24.745) 

0.443 
(0.476) 

0.443 
(0.456) 

ln(yjt) 1.866 
(0.333)*** 

1.673 
(0.421)*** 

0.0004 
(0.0001)*** 

0.0004 
(0.0001)*** 

ln(popjt) –0.811 
(0.335)** 

–0.649 
(0.412) 

0.0007 
(0.0004) 

0.0007 
(0.0004) 

ln(pjt) –1.725 
(0.219)*** 

–0.882 
(0.157)*** 

–0.473 
(0.184)** 

–0.473 
(0.184)** 

ln(distj) –2.148 
(0.269)*** 

–1.945 
(0.419)*** 

–0.966 
(0.102)*** 

–0.966 
(0.102)*** 

lockj 0.988 
(0.791) 

0.294 
(1.580) 

–4.355 
(0.574)*** 

–4.355 
(0.574)*** 

Lower-Middle-Income 0.968 
(0.704) 

–1.021 
(0.502)** 

4.846 
(0.424)*** 

4.846 
(0.424)*** 

Upper-Middle-Income 0.710 
(1.016) 

–3.222 
(0.995) 

3.898 
(0.473)*** 

3.898 
(0.473)*** 

High-Income 0.544 
(1.373) 

–2.143 
(1.405) 

5.828 
(0.355)*** 

5.828 
(0.355)*** 

Constant –204.43 
(137.4) 

–120.74 
(85.31) 

–27.82 
(27.07) 

–27.82 
(27.07) 

     

N (Observations) 472 472 472 472 
R-square 0.460 0.125 0.616 0.697 
Ramsey RESET Test: 

(P-value) 
21.21 

(0.000)*** 
10.05 

(0.007)*** 
35.81 

(0.000)*** 
45.48 

(0.000)*** 

 
Note: The numbers in parentheses are robust standard errors for PPML and PML. 
         ***, ** and * represent the 1%, 5% and 10% significance levels. 
         The squares and cubes powers of fitted values are used in the Ramsey RESET test. 
         Within R2 is shown for a random effect, Pseudo R2 is shown for PPML and PML.
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Thailand’s partners’ real GDP has a significant, positive effect and is greater than one in all 

cases.  The price elasticity of Thailand’s durian export demand is significant and inelastic. The 

coefficients of the income-class dummy are significant and opposite to Table 2. The Ramsey 

RESET test indicates misspecification occurs in all eight cases. 

Table 4 shows the estimation results using fixed effect with the first difference panel 

data along with the eight cases as before. The coefficients of Thailand's real GDP and 

population and Thailand's partners' real GDP and population have the same pattern in Table 

3. The price elasticities from eight cases are inelastic and significant. In contrast to Table 3, the

coefficients of income-class dummy variables turn to all insignificant. The Ramsey RESET test

indicates no misspecification in the fifth and sixth cases.

The results of the coefficients estimate of the empirical model by fixed-effect PPML, 

along with the eight cases before, are in Table 5. Thailand’s real GDP coefficient turns 

positively significant in the first, second, seventh, and eighth cases, and the coefficients are 

close. The coefficients of Thailand’s population turn significant from the third to the eighth 

case, but they are positive in the third to fifth cases and adverse effects in the seventh and 

eighth cases. The coefficients of Thailand’s partners’ real GDP are positive and significant in 

all cases, but the absolute value much decreases from POLS, RE, the eight cases of fixed 

effect, and the first difference data with fixed effect. The coefficients of Thailand’s partners’ 

population are negatively significant in the third, fourth, fifth, sixth, and eighth cases. The price 

elasticities of Thailand’s durian exports are negatively significant except for the third and fourth 

cases. The price elasticity of demand for Thailand’s durian exports becomes elastic when the 

time effect is controlled in the fifth to eighth cases. There is evidence that Thailand exports 

durian to the high-income class the highest amount and export to the low-income class the 

least amount. The results estimation of the empirical model using the fixed effect PML is in 

Table 6. The coefficient estimates and significance are similar for most cases, except for 

Thailand’s real GDP and population coefficients in the seventh and eighth cases, opposite to 

those in Table 5. The Ramsey RESET test indicates no misspecification in the seventh and 

eighth cases of methods in Tables 5 and 6. 

The Ramsey RESET statistics are significant in all estimation results in Tables 2 and 3, 

which means that misspecification occurs. At the same time, those are insignificant in the fifth 

and sixth cases of Table 4 and the seventh and eighth cases of Tables 5 and 6. That is, there 

is no misspecification occurs in those estimation results.  The comparison of the expected sign 
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for the potential supply of exports and potential demand for imports, along with estimation 

results with no misspecification occurring, is shown in Table 7. The seventh case of Fixed-

Effect PML (Table 6) gives the results closest to expected signs; in other words, they provide 

the most logical estimate.  

According to the result of the seventh case of Fixed-Effect PML, Thailand’s real GDP’s 

coefficient is –0.049, which means that a 1% increase in Thailand’s real GDP would reduce 

Thailand’s durian export by 0.049%. The result corresponds to the expected sign and implies 

that the greater variety of Thailand’s outputs would cause competition for resources in durian 

cultivation; hence, the lower export in durian. Thailand’s population’s coefficient is 3.428, 

which is a significant effect on Thailand’s durian export. That is 1% increase in Thailand’s 

population would increase durian export by 3.428%, implying that durian cultivation depends 

heavily on labor. Thailand’s partners’ real GDP and population show an insignificant on 

Thailand’s durian export; that is, Thailand’s durian exports do not depend on its partners’ 

income and population. Thailand’s durian price export shows a negative and significant 

relationship to its export. The price coefficient is –1.863, which implies that Thailand’s durian 

export demand is elastic. Lower durian price of export would enhance revenue to exporters. 
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Table 7 Comparison the expected signs and estimates signs with no misspecification error 
Variable Expected 

Sign 
Country-Pair and Time 

Fixed Effect of 
First Difference Data 

Country-Pair and 
Time FE PPML 

Country-Pair and 
Time FE PML 

Case 5 Case 6 Case 7 Case 8 Case 7 Case 8 
ln(yit) – NS NS + + – –
ln(popit) + NS NS – – + +
ln(yjt) + + + NS NS NS NS 
ln(popjt) + NS NS NS – NS –
ln(pjt) – – – – – – –

Note:  NS  stands for non-significant 

Conclusion and Policy Implication 
Conclusion 
 This paper aims to use primary econometrics methods with the gravity model of 

Thailand's durian export. They are Pooled OLS, Random Effect, Poisson Pseudo ML, Poisson 
Pseudo ML, country-pair Fixed Effect (with eight difference cases), country-pair Fixed Effect of 
First Difference Data (with eight difference cases), Fixed Effect PPML (with eight difference 
cases), and Fixed Effect PML (with eight difference cases). The first four cases adopt the 
country-pair fixed effect regarding adding or removing the interaction term between dist, lock, 
and time dummy variables. The last four cases adopt country-pair and time-fixed effects 
regarding adding or removing the interaction term between dist, lock, and time dummy 
variables. The unbalanced panel data adopts periods from 2007 to 2020, and the cross-section 
units are Thailand's partners.  Misspecification occurs in several econometric estimations, but 
six estimation methods have no this problem. The first two estimation methods, having no 
misspecification, are country-pair and time fixed effect of first difference data with an 
interaction term of dist and time dummy variable and with both interaction term of dist and 
time dummy, and lock and time dummy. The following two estimation methods, having no 
misspecification, are country-pair and time-fixed effect PPML with and without an interaction 
term of lock and time dummy. The last two estimation methods, having no misspecification, 
are country-pair and time-fixed effect PML with and without an interaction term of lock and 
time dummy.     

 The estimation results of the first two estimation methods, having no 
misspecification, have three non-significant coefficients of Thailand’s real GDP and population 
and Thailand’s partners’ population, and two significant coefficients of Thailand’s partners’ 
real GDP and Thailand’s export price of durian are positive and negative as expected, 
respectively. The estimation results of the country-pair and time-fixed effect PPML with and 
without an interaction term of lock and time dummy give non-significant coefficients of 
Thailand’s partners’ real GDP, two significant coefficients of Thailand’s real GDP and 
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population are positive and negative, opposite to the expectation, respectively; the coefficient 
of Thailand’s export price of durian is negative significance as expected.  
  The estimation results of the country-pair and time-fixed effect PML with and 
without an interaction term of lock and time dummy give non-significant coefficients of 
Thailand’s partners’ real GDP. Two significant coefficients of Thailand’s real GDP and 
population are negative and positive, similar to the expectation, respectively; the coefficient 
of Thailand’s export price of durian is negative significance as expected; the coefficients of 
Thailand’s partners’ real GDP are insignificant. The coefficients of Thailand’s partners’ 
population are similar to the case of PPML. 
 Policy Implications 
  The most logical results with no misspecifications are the country-pair and time-
fixed effect PML with interaction regarding lock and the time dummy variable. The coefficient 
of Thailand's real GDP has a significantly negative effect, corresponding to the hypothesis. If 
Thailand's export products are more diversified than before, the resource of durian cultivation, 
e.g., labor, would move to the industrious sector. Thailand's population has a significant 
positive effect as expected, this implies that labor is primary durian cultivation. Therefore, 
enhancing labor productivity is a strategy for increasing durian cultivation.   
  Thailand’s partners’ real GDP and population do not affect Thailand’s durian 
export since durian is a particular fruit that someone would love or hate; the higher Thailand’s 
partners’ total income or population would not show any effect on Thailand’s durian export.   
Furthermore, the price of durian is relatively high; people who purchase durian might have 
relatively high income; this leads to a higher total population of Thailand’s partners might not 
impact Thailand’s durian export. The results indicate that Thailand’s durian export price 
elasticity is elastic. The durian exporters would use the lower price strategy to enhance their 
income. The coefficients of high-income, upper-middle-income, and lower-middle-income 
dummy variables are positive and significant. The highest coefficient is for the high-income 
dummy variable, the second is for the upper-middle-income dummy variable, and the third 
is for the lower-middle income dummy variable. It informs that Thailand’s durian exports the 
least to the low-income group. Thailand’s durian exporters should find a specific country in 
each income-level group where most people love durian, e.g. China. 
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