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ABSTRACT 
Changes in seasons cause an imbalance between supply and demand for fresh marine fish in South Sulawesi, Indonesia. 
On the supply side, there is oversupply during the fishing season (harvest), while the lean season (west and east) or the 
fishing season during the total moon production decreases. This also causes fluctuations in fish prices so that the impact 
on fishermen's income decreases. This study aims to estimate the real fluctuations in the price of fresh marine fish with 
a regression estimation model of qualitative independent variables. Based on the time dimension using time-series data 
(2000-2019) sourced from secondary data. The selected fish species are sardinella longiceps, malalugis, and indian 
mackerel. The findings show that the price fluctuations of the same species of fish affect each other. Likewise, time 
trends and regional (regency) differences significantly affect fluctuations in the price of fresh marine fish, while per 
capita income has no significant effect. The support from the government and stockholders in overcoming price 
fluctuations can be done through increasing catch production by increasing the number of marine fleets with gross 
tonnage strength and fishing gear with environmentally friendly technology. In addition, it cooperates with the 
processing industry and obtains price information on both the domestic market and the global market. 
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1. INTRODUCTION 

Fish is one of the world's most traded commodities, 
and almost 38% have entered the international market as 
it contributes significantly to global food security [1]. 
Furthermore, the reported fact is that global fish and 
fisheries production is around 154 million tons per year 
with a consumption level of 18.5 kg per capita per year 
[2], mainly marine fish commodities. The capture 
fisheries sector has an essential role in the local economy 
and therefore poses a risk to food security at the local [3] 
and global level in supporting a country's economic 
growth [4].  

Fluctuations in the price of fresh sea fish in South 
Sulawesi Indonesia have experienced fluctuations in the 
volume of catch production for 20 years (2000-2019 
period) in each district in South Sulawesi (Figure 1). 
Price fluctuations occur due to seasonal changes 
(catching and famine) [5], causing an inequilibrium 
between demand and supply of fresh marine fish [6]. 
Changes in the price of marine fish depending on supply 

and demand [7]. On the supply side, during the fishing 
season, there is oversupply, while the lean season catches 
production decreases [8]. This also results in price 
fluctuations so that the impact of fishermen's income 
decreases [9]. 

On the demand side of fresh marine fish are the 
quantity demanded at the price level and income in a 
certain period. Changes in demand for fresh fish are 
influenced by fish prices [10], income [11], prices of 
other products [12], socio-economic fishing practices 
[11], consumer culture [13], behavioural characteristics 
and consumption habits [14], as well as demographics 
and attitudes in making decisions to buy marine fish [15]. 
On the other hand, the supply of fresh marine fish is 
influenced by prices and fishing technology, such as ring 
trawl fishing gear [16] and fishing fleets [17]. 

Sea fish price fluctuations also occur because they are 
bought in the middle of the sea and landed in other areas. 
According to [18], aspects of the marine fish market, such 
as small pelagic fish, are specifically related to supply 
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and demand as price formation. High price fluctuations 
also provide an opportunity for traders to manipulate 
price information at the fisherman level in South 
Sulawesi. According to [8], price fluctuations are 
asymmetric, meaning that if there is an increase in prices 
at the consumer level, then the price increase cannot be 
passed on to producers quickly and vice versa. Although 
fluctuations often occur, the fishing business sector is 
very prospective, considering the increasing domestic 
and international markets demand. If it is associated with 
an inverse demand system, price variation is explained as 
a function and quantity variation [19]. 

Research on fish price fluctuations has been widely 
carried out in various countries, such as market 
integration and price exogenousness in fish marketing in 
Nigeria with the Vector Auto-Regressive (VAR) 
approach in Nigeria [20]; volatility of fish prices on a 
global scale based on geographic dimensions, production 
technology, species, and product form in the European 
Union, Japan, and the United States [21]; factors 
influencing fish prices in the Northern Surigao Del Sur 
market, Philippines by identifying fish quality and water 
pollution [22]; the price of reef fish using the Tui 
Hedonic model as a market strategy to increase catch 
value in France [23]. However, these findings have not 
discussed the relationship between the same species of 
fresh marine fish and the study of estimates or the factors 
that influence price fluctuations using a qualitative 
independent variable regression estimation method 
approach by comparing regions. 

2. METHOD 

Quantitative research methods with survey methods 
are used in this study, namely estimating real price 
fluctuations of fresh marine fish by using qualitative 
independent variable regression estimation methods. The 
research data is based on the time dimension, namely 
time-series data for 2000-2019 from a combination of 3 
districts, namely Barru, Jeneponto, and Sinjai, South 
Sulawesi Province (Figure 1), so that the total 
observation data is 60. The selected fresh marine fish 
species are Sardinella Longiceps, Malalugis, and Indian 
Mackerel. This type of fish is a small pelagic that the 
people of South Sulawesi very much favor. 

 
Figure 1 Map of South Sulawesi Province, Indonesia 
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Where  : 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 : sardinela longiceps real price, year t . 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 : malalugis real price, year t . 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 : indian 
mackerel real price, yeart 𝛽𝛽0 , 𝛽𝛽6, 𝛽𝛽10: intercept. 
 𝛽𝛽1, … ,  𝛽𝛽4;  𝛽𝛽6, … ,  𝛽𝛽9;  𝛽𝛽11, … ,  𝛽𝛽14  : independent 
variable regression coefficient. 𝛿𝛿1,…, 𝛿𝛿5 : dummy 
variable coefficient. 𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼 : income per capita,  year t. 
𝑇𝑇𝑇𝑇𝑇𝑇𝑃𝑃: time trend. 𝐷𝐷𝑇𝑇𝐷𝐷𝐷𝐷 : Dummy of Barru Regency. 
𝐷𝐷𝑇𝑇𝐷𝐷𝐷𝐷 : Dummy of Jeneponto Regency. Sinjai district is 
a comparison or control area. µ1𝑡𝑡, µ2𝑡𝑡, µ3𝑡𝑡  : disturbance 
error. t  : time series (year = 1, 2, ..., n) 

3. RESULT AND DISCUSSION 

The measurement of the accuracy of the model using 
adjusted R2 [24] shows that the independent variables 
(sardinella longiceps real price, malalugis real price, 
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indian mackerel real price, time trend, and dummy 
regional differences) on fluctuations in the real price of 
fresh marine fish production can explain as much as 
74.2%, 84.2%, and 78.7% of the variations. The F-test 
hypothesis testing of 29.343, 53.235, and 37.240 showed 
that the factors that simultaneously influenced the price 
fluctuations of fresh marine fish in South Sulawesi 
significantly affected the 1% error rate. On the other 
hand, the partial effect based on the t-test hypothesis [24] 
is that each independent variable on price fluctuations of 
fresh marine fish in South Sulawesi uses the regression 
coefficient value (Table 1). The intercept or constant 
value for the real price fluctuation of fresh marine fish in 
South Sulawesi is sardinella longiceps -361.338, 
malalugis -153.041, and indian mackerel -145.155. These 
results indicate that without independent variables (real 
price of sardinella longiceps, real price of malalugis, real 
price of Indian mackerel, income per capita, time trend, 
and regional differences) the intercept/constant value 
decreased by 361.338, 153.041, and 145.155, 
respectively. 

1.1. Fresh Marine Fish Price 

The real price of the same species of fresh marine fish 
influenced each other and was positively influenced 
between Sardinella longiceps and malaugis at an error 
rate of 1% or a confidence level of 99%. This can mean 
that if the real price of sardinella longiceps rises, the real 
price of sardinella longiceps will rise, and vice versa if 
the price of sardinella longiceps rises, then the price of 
malalugis. A positive influence can occur because apart 
from the increasing demand for fish consumption, it is 
due to tastes and preferences in the region. This result is 
not in line with [22] findings that changes in fish prices 
are largely determined by the fish quality and water 
pollution in the Northern Surigao Del Sur, Philippines. 
On the other hand, Indian Mackerel and Sardinella 
longicepst, and Malalugis do not influence each other or 
are affected. This can happen because of changes in tastes 
from people's requests, so they choose other types of 
marine fish other than these three types. 

 

 

 
Figure 2 Trends in the Development of Fresh Marine 
Fish Prices in South Sulawesi (2000-2019) 

It shows fluctuations in the price of fresh marine fish 
in South Sulawesi for the 2000-2019 period occurred in 
Barru, Jeneponto, and Sinjai Regency, respectively. The 
highest average price was Indian mackerel at 8,125.64 
IDR/kg in Sinjai Regency, followed by Barru and 
Jeneponto at 7,640.75 IDR/kg and 5,588.15 IDR/kg, 
respectively. The next highest average price is Sardinella 
longiceps at 6,991.63 IDR/kg and malalugis 6,670.13 
IDR/kg are also found in Sinjai Regency. On the other 
hand, the lowest average price for Sardinella Longiceps 
was found in Barru and Jeneponto Regencies at 5,106.89 
IDR/kg and 5,281.35 IDR/kg, respectively (Figure 2). 

Any changes (increases and decreases) in production 
will affect fish price fluctuations in both the producer and 
consumer markets. Producer markets include fish auction 
places (FAC) and fish landing centers (FLC), while 
consumer markets are scattered in various districts, sub-
districts, and villages [8]. Fish auctions (producer 
markets) provide better services to fishers and buyers, 
while consumer markets receive higher prices, as in 
eastern Sweden [25]. Changes in supply and demand for 
fishery products will impact the prices of fish and other 
substitute products [26]. In line with the findings of [27] 
in Spain that consumption of marine fish will decline in 
the future due to changes in consumption habits of other 
products over the last few years. However, in general, the 
people of South Sulawesi prefer to consume fish than 
chicken and beef. The high demand for marine fish 
products is a center for catch production because it is 
directly adjacent to the coastal area. This case is the same 
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as in urban Lithuania [28]. In addition, the culture of 
eating fish has long been carried out and has known the 
benefits of fish meat for body health. According to [29], 
consumers generally prefer captured fish to be consumed 
in the catch fish market because of its quality and 
freshness, while the producer's price is higher than 
farmed fish. 

Table 1. Determinants of Fresh Marine Fish Price 
Fluctuations in South Sulawesi, Indonesia (2000-2019) 
using the Qualitative Independent Variable    

Independent 
variable 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡

Coef. (β) t-test Coef. (β) t-test Coef. (β) t-test 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡
𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝑡𝑡

𝛽𝛽
4
𝑇𝑇𝑇𝑇𝑇𝑇𝑃𝑃𝑡𝑡  

𝐷𝐷𝑇𝑇𝐷𝐷𝐷𝐷  
𝐷𝐷𝑇𝑇𝐷𝐷𝐷𝐷 

- 
1.262*** 

-0.254ns 
-1.815 ns 
8.619 ns 

469.028** 
165.033* 

- 
3.249 
-.653 

-1.014 
1.632 
2.241 
1.761 

0.132*** 
- 

0.111ns 
4.391ns 

4.001** 
154.166** 
72.182** 

3.249 
- 

0.890 
0.756 
2.411 
2.285 
2.444 

-0.031ns 
0.132ns 

- 
8.997ns 

3.726** 
123.960ns 
83.390** 

-0.653 
0.890 

- 
1.441 
2.030 
1.648 
2.608 

Intercept -361.338** -153.041** -145.155** 
F-test 29.343*** 53.235*** 37.240*** 
Adjusted 
R2 

0.742 0.842 0.787 

*** is a level error significance of 1 % (0,01), or confidence level 99 %.   
** is a level error significance of 5 % (0,05), or confidence level 95 %.              
* is a level error significance of 10 % (0,10), or confidence level 95 %.          
ns is not significant.  

1.2. Income Per Capita, Time Trends, and 
Regional Differences 

Be sure the symbols in your equation have been 
defined before the equation appears or immediately 
following. Please refer to “Equation (1),” not “Eq. (1)” or 
“equation (1).” 

Price fluctuations of fresh marine fish such as 
sardinella longiceps, malugis, and indian mackerel are 
not affected by the income per capita of the people of 
South Sulawesi. This can happen if there is a change in 
income per capita. People choose other types (besides the 
three selected fish) even though sardinella longiceps, 
malalagis, and indian mackerel are cheaper. Taste and 
preference factors will greatly determine people's 
choices, besides race, religion, city or village residents, 
and education [6]. The differences in consumption 
between regions are caused by people's preferences, 
which usually vary geographically because not all 
regions can produce these foodstuffs with the natural 
conditions of their respective regions [8]. However, fish 
consumption is a top priority in the research area. 
Similarly, what happened in Saudi Arabia, consumption 
and people's preferences prefer fish over chicken and 
meat for consumption purposes because of their 
knowledge of the nutritional value of fish [30]. Changes 
in the income per capita of people in South Sulawesi will 
affect changes in sea fish price fluctuations and affect 
their consumption patterns. This case is different from the 
findings of [13] in Bangladesh that the price and income 
from fish demand by type are heterogeneous products so 
that consumption varies according to the type, or it can 

be said that the estimated elasticity of demand varies 
between fish species and between income classes. 
Furthermore, [31] found that the demand for fish in Asia 
is based on low- and high-income households responding 
to price and income changes. 

The time trend variable has a positive effect on 
fluctuations in malalugis and indian mackerel price at an 
error rate of 5% or a confidence level of 95%, while 
fluctuations in the price of sardinella longiceps are not 
influenced by trend variables. Trend variables as time-
series data can be used as independent variables that can 
overcome the occurrence of autocorrelation [32] in 
classical assumption testing [24]. In addition, when 
analyzing linear regression, it is also used to detect long-
term trends in the data time series, such as the reliability 
of the slope of the linear trend [33]. The size of the 
change in the independent variable depends on the factors 
that influence it from certain variables in the regression 
estimation model. 

Qualitative independent variables or dummy 
variables can provide differences in the assumption of 
constant slope and different intercepts between 
individuals [24]. In this study, the difference in the 
district area is used as a qualitative independent variable 
or a dummy variable on fluctuations in the price of fresh 
marine fish. The Dummy of Barru Regency has a positive 
and significant effect at the level of 5% on price 
fluctuations of sardinella longiceps and malalugis, 
respectively, while the price fluctuation of indian 
mackerel is not affected by the dummy of Barru Regency. 
Likewise, the Jeneponto Regency dummy had a positive 
and significant effect on error rates of 10%, 5%, and 1%, 
respectively, on price fluctuations of sardinella 
longiceps, malalgis, and indian mackerel. The positive 
effect follows the expected sign, namely the fluctuations 
in the price of fresh sea fish during the 2000-2019 period 
in Barru Regency and Jeneponto Regency are more 
significant than the Sinjai Regency. Empirically, the 
average price of Sardinella longiceps during the years 
2000-2019 in Barru Regency is 5,106.89 IDR/kg smaller 
than in Jeneponto Regency 5,281.35 IDR/kg and Sinjai 
6,991.63 IDR/kg. On the other hand, the price of 
malalugis 6,670.13 IDR/kg in Sinjai Regency is higher 
than Barru 5,932.14 IDR/kg and Jeneponto 5,241.82 
IDR/kg. Similarly, the price of Indian mackerel in the 
Sinjai Regency is 8,125.64 IDR/kg, which is higher than 
Barru 7,640.75 IDR/kg and Jeneponto 5,588.14 IDR/kg 
(Figure 2). 

4. CONCLUSION AND SUGGESTION 

The findings show that during the 2000-2019 period, 
price fluctuations of the same species of fresh marine fish 
such as Sardinella longiceps, malalugis, and Indian 
mackerel influenced each other. Likewise, time trends 
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and regional differences (Barru, Jeneponto, and Sinjai 
districts) significantly affect fluctuations in the price of 
fresh sea fish in South Sulawesi, while per capita income 
has no significant effect. The support from the 
government and stockholders in overcoming price 
fluctuations can be done through increasing catch 
production by increasing the number of marine fleets 
with gross tonnage strength to reach fishing grounds and 
modern fishing gear with environmentally friendly 
technology. In addition, it cooperates with the captured 
fish processing industry and provides information on the 
price of fishery products in both the domestic and global 
markets. 
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