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Abstract: This research aims to determine the influence of Exchange Rate, Seaweed Consumption, 
and Economic Distance on Seaweed Export in Indonesia to five destination countries: China, Chile, 
Japan, the Philippines, and South Korea, during the period of 2001-2021. The data analysis technique 
used in this study is the gravity model method, including classical assumption tests such as normality 
test, multicollinearity test, and heteroskedasticity test, as well as hypothesis testing. The Fixed Effect 
Model was selected for this research. The results of the study indicate that the exchange rate has a 
positive and significant effect on seaweed export in Indonesia. Furthermore, seaweed consumption 
also has a positive and significant effect on seaweed export in Indonesia. On the other hand, economic 
distance has a negative and significant effect on seaweed export in Indonesia during the period of 
2001-2021 
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Background  
 Seaweed is one of the leading export commodities in the global market. This commodity is 
considered to have high economic value for domestic economic growth and export. Therefore, the 
government has prioritized the Ministry of Maritime Affairs and Fisheries (KKP) program for seaweed 
cultivation development from 2022 to 2024. According Cai et al. (2021, p. 3) Indonesia contributes 
27.8% of the total global seaweed production, making it one of the largest producers. This 
advantageous position for Indonesia not only meets domestic seaweed demands but also allows for a 
large production capacity that can be utilized for exports to foreign markets.  
 

Export Value Of Indonesian Seaweed To Five Destination Countries From 2017 To 2021 

Destination 
Countries 

Total Export Value (USD) 

2017 2018 2019 2020 2021 

China 133.393.344 190.029.357 227.614.595 192.961.858 237.257.269 

Chile 6.128.908 6.621.040 9.922.195 6.078.101 5.684.442 

South Korea 6.068.768 13.236.067 10.164.772 9.736.257 5.562.927 

Philippines 4.161.463 2.870.100 3.413.545 2.986.971 6.373.921 
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Japan 7.963.175 9.434.255 9.336.942 8.104.521 7.442.285 

The Total Export 
Value of 

Indonesian 
Seaweed 

204.871.977 291.837.226 324.849.979 279.582.592 345.114.331 

Source: Statistics from the Ministry of Maritime Affairs and Fisheries of the year 2022 (Data processed) 

 
 Based on the table above, the highest export value is to China, followed by other countries 
such as South Korea, Japan, Chile, and the Philippines. The total export value of Indonesian seaweed 
over the past five years has experienced fluctuations, with the lowest total export value recorded in 
2017 at 204.8 million USD. In 2021, the total export value of seaweed from Indonesia reached its 
highest point at 345.1 million USD. The increasing trend in the export value of Indonesian seaweed 
was halted in 2020 due to the difficult circumstances and situation caused by the COVID-19 pandemic. 
Consequently, the total export value of seaweed declined in 2020, reaching only 279.5 million US 
Dollars. 
 The highest total export volume was recorded in 2021, reaching 225.6 million tons per year. 
Meanwhile, the average seaweed export volume from Indonesia during that period was 207 million 
tons annually. China was the primary destination for Indonesian seaweed exports in this commodity 
trade.The first factor influencing exports is the exchange rate used by a country. The role of the 
exchange rate in export activities is that in a transaction between two countries, there are two types 
of currencies involved: domestic and foreign. This results in the existence of an exchange rate (Genc 
& Artar, 2014, p. 13).  
 In 2018, the Indonesian rupiah experienced depreciation against the US dollar compared to 
the previous year. However, the seaweed export volume in 2018 increased compared to the 
previous year. In contrast, in 2019, the rupiah appreciated with a 100 rupiah decrease, leading to a 
decline in seaweed export volume in 2019. Another factor influencing a country's exports is 
consumption. International trade is affected by two factors: supply and demand. High demand will 
drive a country to meet its domestic needs, and one way to do so is through imports. This situation is 
advantageous for other countries that have better resources for goods or services needed by 
neighboring countries. Thus, high consumption in a country will positively impact the export needs 
of another country. 
 China, as one of the largest seaweed importers from Indonesia, has an average seaweed 
consumption of 68,000 tons per year or an annual increase of not more than 0.05 percent. In 2021, 
China reached its highest seaweed consumption at 71,513 tons per year. Similarly, the Philippines, 
South Korea, and Japan have stagnant seaweed consumption rates ranging from zero to one percent. 
The Philippines recorded the highest seaweed consumption in 2021 at 3,313 tons per year, while its 
lowest consumption was in 2017. South Korea also had its highest seaweed consumption in 2017. In 
2018 and 2021, the export rate of Indonesian seaweed increased by 11 and 13 percent per year, 
respectively. This increase can be attributed to the rising consumption of seaweed by countries that 
import from Indonesia 
 Next, another factor that influences international trade, especially exports, is distance. The 
distance between countries affects bilateral relations, and the accessibility of seaweed exports is 
considered based on distance. The table above shows that Chile is the farthest destination for 
Indonesian seaweed exports, approximately 15,950 km away from Indonesia. On the other hand, the 
Philippines is the nearest destination for seaweed exports from Indonesia. The distance, whether far 
or near, plays a crucial role in determining Indonesian seaweed exports. Distance serves as a proxy for 
transportation costs in trade. The geographical distance between two trading partners becomes a 
significant determinant in trade patterns. This is because greater distances between trading partners 
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will increase transportation costs. Therefore, distance is not a single cost borne by the parties involved, 
but it plays a crucial role in shaping international trade dynamics. (Krugman et al., 2012) 
 
THEORETICAL FRAMEWORK 

Internasional trade 
According to Diphayana (2018: 3) trade is defined as the exchange of goods, services, and 

money that mutually benefit and voluntarily advantage each party involved. Meanwhile, international 
trade is defined as business transactions between parties from more than one country. Examples of 
such business transactions include exporting products from one country to another, investing in 
factory development in another country, importing raw materials from abroad, producing some parts 
of a product abroad and assembling them domestically, as well as borrowing funds from a bank in one 
country to finance business activities in another.Trade is seen as a voluntary exchange process, where 
each party has the freedom to determine the gains and losses from the exchange based on their 
respective interests. This will then determine whether it is necessary to engage in such trade based 
on the interests of each country involved. 

Exchange Rate 
Ekananda (2015) reveals that the exchange rate is an amount of money of a specific currency 

that can be exchanged for one unit of another country's currency. Exchange rate movements have an 
impact on the value of commodities and assets, as the exchange rate influences the amount of 
incoming cash flows obtained from exports. If there are changes in the economic conditions in an 
economy, the currency exchange rate will also change significantly. The exchange rate shows the value 
comparison between two different currencies. Meanwhile, the exchange rate is defined as the value 
of one currency when exchanged with another currency. The value of a currency is determined by its 
exchange rate against other currencies. For example, one euro is equivalent to 1.3 US dollars, or one 
euro can be exchanged or purchased with 1.3 US dollars (Septiana, 2016, p. 163) 

Consumption 
According to Samuelson et al. (2004) consumption refers to household expenditures on goods 

and services. From an economic perspective, consumption is the act of reducing or using up the 
economic utility of a good or service. On the other hand, Suherman(2001: 147) defines consumption 
as the utilization of goods and services to satisfy human needs. Consumption is considered an essential 
purpose of production, or in other words, production serves as a means of consumption. The term 
"consumption" is understood as the direct use of goods and services to meet human needs. However, 
there are other types of goods, such as machinery or raw materials, that can be used to produce other 
goods. This is referred to as productive consumption, while consumption that directly satisfies needs 
is known as final consumption.  

Consumption depends on or is a part of income, which can be represented by the equation Y 
= C + S, where Y is income, C is consumption, and S is savings. From this equation, the relationship 
between consumption and income can be expressed as C = f(Y). MPC or Marginal Propensity to 
Consume, which is defined as the desire to engage in consumption. MPC is the addition in 
consumption divided by the increase in income. MPC indicates the portion of the increase in income 
that is consumed. The larger the MPC, the larger the portion of each income increase used for 
consumption. Conversely, if the increase in income for consumption decreases, the MPC becomes 

smaller. Based on this explanation, the formula for MPC can be represented as  MPC =  
∆C

∆Y
  (Rosyidi, 

2001) 
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Economics Distance 
According to Krugman et al. (2012) the distance between two countries is the most crucial 

determinant in conducting geographical trade, as distance can increase transportation costs, although 
it does not necessarily mean distance is always a cost that must be incurred. According to Sari & 
Widyastutik(2015: 99) economic distance can be used to avoid singular matrices caused by constant 
values of exporter and importer's geographical distance each year. To obtain the value of economic 
distance, a formula is required using the nominal GDP of the destination country and the exporting 
country. International trade can enhance cooperation and increase a country's income. However, 
barriers to trade exist, and one of these barriers is distance, which in this context serves as a proxy for 
transportation costs. The formula for economic distance used by Nurhayatii (2019: 179) the formula 
is :  

𝐽𝐸𝑗 = 𝐷𝐼𝑆𝑗  ×  
𝑃𝐷𝐵𝑗

Σ𝑃𝐷𝐵𝑗
 

The Symbol is,  
𝐽𝐸j                = Economic distance between the country of origin and the export destination 

𝐷𝐼𝑆𝑗           = Distance between the country of origin and the importer 

Σ𝑃𝐷𝐵𝑗       = The total GDP of all importing countries in that year 

 
Gravity Model 
According to Sebayang (2011) The gravity model is a model used to analyze the flow of money or 
goods between two geographically separated entities. This theory also explains the potential between 
countries, known as the theory of gravity, developed by Walter Isard in 1954. The gravity model theory 
states that the potential for trade between two countries (bilateral trade) is determined by the 
distance between the two countries and the socio-economic dynamics of each country.The term 
"gravity" is taken from Isaac Newton's theory of gravity, which states that there is an attractive force 
between two objects in the solar system, based on their mass or planetary weight. To estimate the 
potential for bilateral trade, the mass of objects is represented by various socio-economic variables 
that continue to evolve, including economic growth, per capita income, population size, tariffs, prices, 
colonial history, language, and culture. Walter Isard formulated the gravity model to predict the value 
of trade between the two countries (Susila, 2022, p. 103). 

Fij = G 
𝑀𝑖𝑀𝑗

𝑟𝑖𝑗
2  

The Symbol is,  
Fij   = The trade value between country i and country j; 

G     = constant; 
M𝑖Mj    = object mass i, j 

Rij      = distance between objects i dan j 

 
Export 
According to Gregory (2006) Exports are various goods and services produced domestically and sold 
abroad. Export is one of the essential factors in Gross Domestic Product when viewed from the 
expenditure perspective. When exports experience changes, whether increasing or decreasing, it will 
impact the income. However, the high level of export activity makes a country's economy more 
sensitive or prone to fluctuations in the international market and the global economy. According to 
(2001) Expressing that exports are a trade activity that can stimulate an increase in domestic demand, 
leading to the growth of larger industries to enhance productivity, along with a positive economic 
structure and efficient social institutions. 
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METHOD 

This research uses the object of Indonesia's seaweed export volume. The volume of 

Indonesia's seaweed export is influenced by exchange rates, seaweed consumption, and economic 

distance. The scope of this study includes international data, namely the seaweed export volume from 

Indonesia to five export destination countries, exchange rates, seaweed consumption, and economic 

distance. The research utilizes data from five export destination countries over a period of 20 years, 

from 2011 to 2021. The data from these variables are compiled into panel data, which is a combination 

of cross-sectional and time-series data.The panel data in this research consists of five export 

destination countries for Indonesia's seaweed, namely China, Chile, Japan, the Philippines, and South 

Korea, spanning from the year 2001 to 2021. The method used in this study is quantitative analysis 

using panel data. The collected data will be measured using regression analysis with the panel data 

gravity model. The researcher chose to use regression analysis with the panel data gravity model 

because the distance variable is present in the regression equation. Moreover, it helps in identifying 

the factors that influence Indonesia's trade (export) to the five destination countries. Based on this 

description, the researcher will employ the panel data regression equation using the gravity model : 

 
LnEXPit =   β0 +  β1LnNTit + β2LnCSWit + β3LnJRKit +  εit 

 
Keterangan : 
EXPit              = The volume of seaweed export from Indonesia 
NTit                = Exchange rate (riil) 
CSWit              = Seaweed Consumption 
JRKit              = Economic distance between trading countries 
β0                   = Konstanta 
εit                   = Random error 
βn                   = Estimated parameters (n= 1,2,3…) 
i                      = Subjek ke-i 
t                      = Time period ke-t 

 
 
RESULT 

 
Descriptive statistics results of research variables 

The variable "seaweed exports from Indonesia" has an average value of 15.36333 with a 
median of 15.26660. The highest value is 19.01799, and the lowest value is 12.14260. The variable 
"exchange rate" has an average value of 4.772290, a median of 4.513444, a maximum value of 
7.347096, and a minimum value of 1.606063. The variable "seaweed consumption" has an average 
value of 9.5042373, a median of 9.827010, a highest value of 10.88427, and a lowest value of 
2.249381. The variable "economic distance" has an average value of 6.636040 and a median of 
7.765546. The maximum value is 8.376188, and the minimum value is 3.114908. 
 
Panel data regression model test 

Based on the results of the Chow test, the probability value for Cross Section F is 0.0000 < 
0.05. Therefore, it can be concluded that H0 is rejected, indicating that the Fixed Effect Model is more 
appropriate for estimation compared to the Common Effect Model. From the results of the Hausman 
test, it can be observed that the probability value is 0.0253. This value is smaller than < 0.05, leading 
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to the rejection of H0. The Fixed Effect Model is more appropriate for estimation compared to the 
Random Effect Model. 
 
Normality Test 

The Jarque-Bera value with a probability of 0.051788 or rounded to 0.512. This result meets 
the criteria for a normal distribution, which is > 0.05, so it can be concluded that H0 is accepted, and 
the data is normally distributed. 
Multicolinearity Test 

The correlation coefficient between all independent variables is <0.08, thus leading to the 
conclusion that the model is free from multicollinearity. 
Heteroskedasticity Test 

The independent variable X1 Exchange rate is denoted NT have value probability 0.0575, the 
probability value for independent variabel X2 CSW have value is 0.6791. and the probability value for 
the idependent variable X3 JRK is 0.6422 therefore it can be concluded that H0 is accepted, indicating 
that there is no heteroskedasticity issue in the variance. 
 
Hypotesis Test 

The t-value for each independent variable, NT (Exchange Rate), is 5.359356 > 1.66008 with a 
probability of 0.0005 < 0.05, leading to the rejection of H0 indicating that the exchange rate variable 
has a significant effect on the export volume of Indonesian seaweed. The t-value for the independent 
variable CSW (Consumption of Seaweed) is 2.238060 > 1.66008 with a probability of 0.0275 < 0.05, 
leading to the rejection of H0 suggesting that the consumption of seaweed variable has a significant 
effect on the export volume of Indonesian seaweed. The next independent variable JRK (Economic 
Distance) has a t-value of -3.919895 > 1.66008 with a probability of 0.0002 < 0.05, resulting in the 
rejection of H0 and it can be concluded that the economic distance variable has a significant effect on 
the export volume of Indonesian seaweed.  

The degrees of freedom (df) are 3.09, while the F-value is 43.41795, indicating that the F-
Statistic value (43.41795) > F-table value (3.09), thus H0 is rejected. The probability value of F-Statistic 
is 0.000000 < 0.05. Therefore, it can be concluded that H_0 is rejected, meaning that the variables 
exchange rate, consumption of seaweed, and economic distance together have a significant influence 
on the export volume of Indonesian seaweed. 

 

DISCUSSION  
The Influence Exchange Rate on Indonesia Seaweed Export 

Based on the test results, there is a positive and significant relationship between the exchange 
rate and the export of Indonesian seaweed. This can be seen from the partial or t-test results, where 
the t-value for the exchange rate variable on Indonesian seaweed export is 5.359356, which is greater 
than the t-table value of 1.66008, and the probability value is 0.0005, which is less than the significance 
level of 0.05. These findings are consistent with the results of a study conducted by Eka Yanti & 
Sudirman (2017: 374) which found that the exchange rate of the US Dollar has a positive and significant 
effect on the export value of Indonesian ready-made garments from 1995 to 2014. Regarding the 
regression coefficient for the exchange rate variable, it is positive at 1.911440, indicating that a 
depreciation or decrease in the domestic currency value would make domestic goods cheaper. As a 
result, traders may prefer to engage in exports, leading to an increase in Indonesian seaweed export 
by approximately 1.91%. 
 
The influence Seaweed Consumption on Indonesia Seaweed Export 

Based on the test results, it shows a positive and significant relationship with the volume of 
Indonesian seaweed. This can be seen from the partial test results or t-test conducted on the variable 
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seaweed consumption towards Indonesian seaweed export, which has a t-value of 2.238060 > t-table 
1.66008 (negative sign indicates the direction of influence) and a probability of 0.0275 < 0.05. Looking 
at the regression coefficient value of the seaweed consumption variable denoted by CSW, which is 
0.162434, it means that a 1% increase in seaweed consumption will lead to a 0.16% increase in 
Indonesian seaweed export. According to Syahfdi, et al.(2010) the demand for a commodity product 
is influenced by several variables, such as consumer-related variables like income level, which 
represents consumer purchasing power towards a product, for example, fishery products. 
 
The Influence Economics Distance on Indonesia Seaweed Export 

The partial results or t-test indicate a negative and significant relationship between the 
variable of economic distance and Indonesian seaweed export. This is evident from the economic 
distance variable towards Indonesian seaweed export, which has a t-value of -3.919895 > t-table 
1.66008 (negative sign indicates the direction of influence) and a probability of 0.0061 < 0.05. The 
results of this study are consistent with previous research conducted by Mayasari, et al. (2021: 49) 
which found that the economic distance variable has a negative and significant effect on textile 
exports and textile product exports from Indonesia to ACFTA member countries in the period 2001-
2018. Looking at the regression coefficient value of the economic distance variable, which is -
0.798737, it indicates that a 1% increase in economic distance between countries will decrease 
seaweed export by 0.80%. According to Wahyudi & Anggita(2016) distance will have a negative effect 
on exports because greater distance will result in higher transportation and logistics costs. 
 
CONCLUSION  

Based on the research and testing conducted by the researcher on the influence of exchange 
rate, seaweed consumption, and economic distance on Indonesian seaweed exports, the following 
conclusions can be drawn: 
1. The exchange rate variable has a positive and significant effect on Indonesian seaweed exports 

to the five destination countries during the period of 2001 - 2021. 
2. The seaweed consumption variable has a positive and significant effect on Indonesian seaweed 

exports to the five destination countries during the period of 2001 - 2021. 
3. The economic distance variable has a negative and significant effect on Indonesian seaweed 

exports to the five destination countries during the period of 2001 - 2021. 
4. The exchange rate, seaweed consumption, and economic distance variables together have a 

significant influence on Indonesian seaweed exports to the five destination countries during the 
period of 2001 - 2021. 
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