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Abstract−Fisheries in Indonesia has a huge potential that if were to be developed adequately will help boost the economic growth. 

The potential is substantial, however the level of consumption still low compared to other country with lower fisheries potential. To 
find ways in developing the fisheries sector, this research would like to study the impact of shock of income—through the direct cash 

transfer—towards the fish consumption level. By understanding this, policymaker would be better equipped on finding the right 

program to increase its level of consumption in Indonesia. This research is using the quantitative method through the differences-in-

differences analysis in finding the impact of income shock towards the fish consumption pattern by seeing the differences before and 
after the direct cash transfer program were carried out. The data used for this research came from the Indonesian Family Life Survey 

(IFLS) wave 3 to 5. In order to increase the validity of the result, this research used the Heckman Selection Model to reduce the potential 

bias. The result of this research finds that the impact of the direct cash transfer—as an income shock—actually lower the level of fish 

consumption amounting to Rp 326,25. There are several possibilities as to why this is happening, which are: (1) the elasticity of income 
for fisheries sector; (2) the status of fish as inferior goods for Indonesian; and (3) huge potential does not translate into a cheaper price 

for consumption. 
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1. INTRODUCTION 

Indonesia is an archipelagic state with an elongated coastline and extensive body of water (Anugrah & Alfarizi, 2021, p. 

31). Based on the data from Gazeter of the Republic of Indonesia (2023), it was known that the number of island resides 

in Indonesia reach a number of 17.374 islands (Badan Informasi Geospasial, 2023, p. vii). The calculations done by the 

CIA also validated that the coastline of Indonesia reach the length of 54.716 km which is third largest after Canada and 

Norway (Central Intelligence Agency (CIA), 2024). For comparison, Japan has a coastline only half the size of 

Indonesian, which is about 29.751 km (Central Intelligence Agency (CIA), 2024). With that lengthy coastline, Indonesia 

has the potential to become the 2nd largest capture fisheries production in the world after China. Tabel 1 shows the country 

with largest capture fisheries production contribution.  

Table 1. Contribution of the Country with the Largest Capture Fisheries  

Country 

Total Production (million 

Ton) 

Percentage 

from Total 

World 

(2020) 

2017 2018 2019 2020  

China 13.19 12.68 12.15 11.7 15% 

Indonesia 6.56 6.71 6.56 6.43 8% 

Peru 4.13 7.15 4.80 5.61 7% 

Rusia 4.59 4.84 4.72 4.79 6% 

U.S of America 5.01 4.77 4.81 4.23 5% 

India 3.94 3.62 3.67 3.71 5% 

Vietnam 3.15 3.19 3.29 3.27 4% 

Japan 3.19 3.26 3.16 3.13 4% 

Norway 2.39 2.49 2.31 2.45 3% 

Chile 1.92 2.12 1.98 1.77 2% 

Filipina 1.72 1.65 1.67 1.76 2% 

Thailand 1.30 1.39 1.41 1.52 2% 

Malaysia 1.47 1.45 1.46 1.38 2% 

Even though the total production  of capture fisheries in Indonesia is the 2nd largest in the world, the level of fish 

consumption in Indonesia is not as high as other country that doesn’t produce as much (Daroedono, 2019, p. 2). Compared 

to others Southeast Asian Countries such as Malaysia, Cambodia or Myanmar, the level of fish consumption in Indonesia 

is still lower (Daroedono, 2019, p. 2). While their level of capture fisheries production is actually lower than Indonesia 

(Daroedono, 2019, p. 2). For a complete picture of the comparison for the level of fish consumption in the year 2022 is 

shown in the table 2.  
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Table 2. Fish Consumption Level Comparison (2022) 

Country 

Total Consumption 

per Year (2022) 

(in ton) 

Total Consumption per 

Capita per Year (2022)  

(in kg) 

Iceland  31 90.59 

Maldives  45 83.09 

Kiribati 9 73.29 

Macau  48 73.18 

Hong Kong  493 65.82 

Portugal 611 59.95 

Seychelles  6 56.76 

Republic of Korea 2,834 55.27 

Malaysia  1,771 54.70 

Antigua and Barbuda  5 54.05 

Nauru 1 51.03 

Norway 272 50.18 

Samoa 9 47.63 

Micronesia  5 47.38 

French Polynesia  13 47.24 

Japan 5,843 46.20 

Cambodia  765 45.75 

Myanmar  2,45 45.02 

Indonesia  12,155 44.44 

Barbados  12 42.86 

Spanyol 1,909 40.82 

If we look from the nutrition perspective, fish has better composition and rate of nutrients that is more complete 

than other sources of animal protein (Naeem & Selamoglu, 2023, p. 1). Fish is rich of nutrients such as protein, mineral 

(Lall & Kaushik, 2021, p. 1) and also healthy fat like Poly Unsaturated Fatty Acid (PUFA) (Naeem & Selamoglu, 2023, 

p. 1). PUFA is important for the development and growth for brain (Sinclair et al., 2022). The structure of the brain in 

which comprised 60% of lipid that is rich with long chain fatty acids (LCFAs) such as the Arachidonic acid (AA, C20:4n-

6) and docosahexaenoic acid (DHA, C22:6n-3) (Nurapipah et al., 2023, p. 60). Lacking those fatty acids can impair the 

development of the brain caused by the DHA insufficiency (Sinclair et al., 2022, p. 15). Through consuming fish in which 

rich with DHA as much as up to twice per week could help in reducing the risk of heart disease by 36% (Naeem & 

Selamoglu, 2023). Not only that, but also others key benefit of consuming fish is it is cheaper compared to other animal 

protein source (Naeem & Selamoglu, 2023, p. 1). There is actually a cheaper option for animal protein source such as 

egg. However, consuming egg has a higher level of cholesterol and high risk of contracting a heart disease caused by that 

high level of cholesterol (Zhao et al., 2022, p. 1506).  

With the immense benefit of consuming fish and also the huge potential of fisheries in Indonesia, by adding fish 

into the diet of the Indonesian, it was hoped to be one of the strategies to reduce the number of children with stunting 

condition. Stunting is the condition of the children that has a growth impairment caused by malnutrition in the long term 

(Lestari, 2023, p. 22), and has the characteristics of body height and weight ratio below the standard that has been 

approved by the ministry that handle the health matters (Peraturan President Nomor 72 Tahun 2021 Tentang Percepatan 

Penurunan Stunting, 2021). Stunting prevalence in Indonesia is still above the standard that has been endorsed by the 

WHO (World Health Organization) which is to be under 20%, at which Indonesia still has a 21,6% stunting prevalence 

in 2022 (Kementerian Kesehatan, 2023; Lestari, 2023, p. 21). One of the main factor that caused the stunting condition 

in Indonesia is the lack of protein within the complimentary feeding process (Wangiyana et al., 2021, p. 81). Protein 

consumption is important as the source of nutrients for preventing the stunting condition  (Lestari, 2023, p. 22; Ridwan 

et al., 2022, p. 53). Children with a protein deficiency in a long term will face a growth impairment in terms of its height 

and weight (Thaifur et al., 2023, p. 2129).  

Seeing the importance of protein in preventing the stunting condition in Indonesia, increasing the fish consumption 

level has become a priority. There has been several studies regarding the impact of fish consumption on stunting condition 

and the results has been mixed on it being significant (Khairi et al., 2022, p. 5; Thaifur et al., 2023) and insignifican(Asrari 

& Husna, 2022, p. 116)t. Despite that, it still has not been disproved that protein is essential in preventing the stunting 

condition and helping children grow appropriately. Hence, increasing the level of fish consumption is one of the strategies 

that also need to be attempted, in which it is to be used for preventing stunting condition (Daroedono, 2019, p. 2; Lestari, 

2023, p. 22; Nugroho et al., 2021, p. 2273; Ridwan et al., 2022, p. 53), or for the general health of the society overall  

(Nurapipah et al., 2023, pp. 60–61; Phanita & Supratman, 2021; Purnaningsih, 2020, p. 135).  

In order to increase the level of fish consumption, one of the factor that could lead to its increase is the level of 

income (Bidayani et al., 2023, p. 331; Phanita & Supratman, 2021, p. 1). According to Firmansyah et al. (2019, p.19), 

fish is one of luxury goods for the lower middle class, hence the level of consumption is also related to their income. 
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Increasing their income will lead to a better purchasing power (Mar’ie et al., 2022, p. 28)  that in turn will lead into their 

ability to consume fish (Firmansyah et al., 2019, p. 3; Mar’ie et al., 2022, p. 28). Based on the research conducted by  

Issifu et al. (2022, p. 1) at the global level, it is found that an increase of income for 10% will lead to a conversion of 5% 

of increase in fish consumption. Though the research is at the global level, so it might necessarily could be generalized 

into the Indonesian context. Hence, if we were to look at the impact of income towards the level of fish consumption at 

the micro level in Indonesia, the case of direct cash transfer can be used as a proxy for income shock. The goal of the 

direct cash transfer usually targeted to increase the purchasing power of the people. By giving them direct cash transfer 

it will increase their income temporarily (Wati, 2021) in which will also affect their consumption pattern in the short term. 

Some research has even found that some of the people that received the cash transfer used it for fish consumption (Filmer 

et al., 2023, p. 5).  

In Indonesia there were several cases of cash transfer program, but this research will used the case of direct cash 

transfer of 2007-2008 to empower the lower middle class purchasing power as a means to prevent inflation caused by the 

increase of global oil prices. Moreover, in the past, there has been several other studies that tried to understand the impact 

of cash transfer program towards stunting (Field & Maffioli, 2021), consumption pattern (UNICEF, 2024), economic 

impact (Egger et al., 2021). However, this research would like to explore deeper the concept of cash transfer towards one 

specific goods, which this research would like to focus on fisheries. Other reseearch has some result that related to the 

impact of cash transfer towards consumption pattern, though this research would like to explore more about that topic by 

using the differences-in-differences method and with a deeper focus on fisheries sector. 

The purpose of this study is to understand the impact of income on the level of fish consumption in Indonesia. By 

using the direct cash transfer program as a proxy for the income shock, this research then analyzed the impact of the cash 

transfer on the level of fish consumption. By understanding the impact of the income effect—proxied by the cash transfer 

program, hopefully it would help in finding the right strategy to increase the level of fish consumption in Indonesia as it 

has a huge potential in the fisheries sector while also help combating the stunting prevalence in Indonesia.  

2. RESEARCH METHODS 

2.1. Research Approach & Type 

This research is using the quantitative approach to find the degree and the amount of impact of the direct cash transfer of 

the 2007-2008 towards the fish consumption level in Indonesia. This research would not only try to see whether there is 

a significant relation between the cash transfer and the fish consumption level, but also would try to find by how much of 

its impact if any. Understanding the amount is closely related to the development of appropriate strategy later to be 

incorporated in the policy as a way to increase the level of fish consumption in Indonesia. Since this research would like 

to find the impact of the cash transfer towards the level of fish consumption in Indonesia, the type of the research 

conducted is the causal inference research. The research scheme is shown as figure 1.  

2.2. Data and Sample 

Figure 1. Research Scheme 

This research is using the Indonesia Family Life Survey (IFLS) that has been made available to public (RAND 

Corporation, 2024). The IFLS contains data related to the family life pattern in Indonesia (RAND Corporation, 2024). 

Within the IFLS, there is also data related to the direct cash transfer and the consumption pattern of the family surveyed. 

The unit analysis of this research is in the household level. The IFLS used the stratified random sampling method and it 

had been conducted in 5 waves (1993, 1997, 2000, 2007-2008 dan 2014-2015) (RAND Corporation, 2024). The total 

number of households surveyed in the IFLS reached the number of 10.400 household, and they surveyed the same 

household in each wave. Hence, the data produced by the IFLS is a panel data. 

2.3. Data Analysis and Impact Identification Method 

To analyze the data and to identify the impact, this research is using the differences-in-differences (DiD) method by using 

the IFLS wave 3 (2000) as the baseline data and compared it with the data within IFLS wave 4 (2007-2008) and wave 5 

(2014-2015). This research is using 3 (three) time period in order to find the impact of before and after the cash transfer 

is implemented and to also find the parallel trend between the treatment and control group. To find those differences, it 

will require the comparison between treatment and control group. In this research, those who received the cash transfer 

are included within the treatment group and those who did not received the cash transfer are included in the control group. 

Implementation of Direct Cash 
Transfer in 2007-2008

Household Fish-consumption 
in 2007-2008

Level of Fish Consumption in 
2014

Output Immediate Outcome Outcome 
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Moreover, to reduce the potential bias from the people who did not consume fish at all, this research is using the Heckman 

Selection Model. This research is using the STATA 17.0 as its tool for analysis and to do the Heckman Selection Model 

in STATA 17.0 this research using the 2 (two) step process (Bendig & Hoke, 2022). The first step is by creating the model 

equation for the potential of fish consumption based on the variable that might have effect towards its level. This first 

step is done through the probit model to produce the inverse mills ratio (Bendig & Hoke, 2022). The second step is by 

integrating the inverse mills ratio to the DiD model regression.  

In summary, table 3 highlight the method and the variable that are being analyzed within the scope of this research 

which are: 

Table 3. Method and List of Variables of the Research 

Treatment Variable : Direct Cash Transfer (Direct CT) in 2007-2008 

Outcome Variable : Fish Consumption Level per capita per week  

Unit of Analysis : Household 

Identification Strategy : Differences-in-Differences  

Expected Outcome : Household that received direct cash transfer will experience an increase in fish 

consumption level  

Control Variable or 

Covariates 

: a. Household Monthly Expenditure  

b. House Location (City/Rural)  

c. Province Level of Fish Production (ton) 

d. Number of Fish Processing Unit in Province Level 

e. Refrigerator for Food Storage (yes/no) 

f. Education Level of the Household’s Food Menu Decision Maker 

g. Level of Consumption of Other Protein Source 

2.4. Literature Review 

2.4.1 Differences- in-Differences (DiD) 

DiD is a method on seeing the differences between two group (treated and control) in 2 (two) different time period which 

is before and after the program implemented (Clarke et al., 2023; Fredriksson & Oliveira, 2019; Roth et al., 2023; 

Rothbard et al., 2023). DiD is a different method than the usual experiment method, though it still try to compare between 

the group that has been treated and the group that has not (Fredriksson & Oliveira, 2019; Rothbard et al., 2023, p. 2218). 

There are several prerequisites in using this method as a valid identification strategy for impact, which are: 

1. Panel data availability for before and after program/intervention is implemented 

2. Two separates group that are being treated and not treated (control) 

3. There is a parallel trend of outcome level between the treated and control before the intervention 

In using the DiD method, the model analysis that is used for it usually comprised of the comparison between the 

treatment group and control group before and after the program is implemented. The model of analysis in DiD is usually 

done by observing the interaction between the time variable and dummy treatment variable or (𝛽𝑇𝑟𝑒𝑎𝑡𝑒𝑑,𝐴𝑓𝑡𝑒𝑟 −
𝛽𝑇𝑟𝑒𝑎𝑡𝑒𝑑,𝐵𝑒𝑓𝑜𝑟𝑒) − (𝛽𝑈𝑛𝑡𝑟𝑒𝑎𝑡𝑒𝑑,𝐴𝑓𝑡𝑒𝑟 − 𝛽𝑈𝑛𝑡𝑟𝑒𝑎𝑡𝑒𝑑,𝐵𝑒𝑓𝑜𝑟𝑒). In general, the model equation is as shown in the equation (1). 

𝑌 = 𝛽0 + 𝛽1 ∗ [𝑡𝑖𝑚𝑒𝑖] + 𝛽2 ∗ [𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖] + 𝛽3 ∗ [𝑡𝑖𝑚𝑒𝑖 ∗ 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖] + 𝜀      (1) 

Information: 

Y = Outcome variable that is being analyzed for its change caused by the influence of another variable 

β0 = Coefficient or the initial condition of the outcome without any intervention from other variable 

Timei = Dummy variable of time that has the value of 0 (before treatment) or 1 (after treatment) 

Treatmenti = Dummy variable of treatment that has the value of 0 (did not received treatment) or 1 (received treatment)  

Timei* Treatmenti = interaction between time and treatment dummy  

For the sake of this research, the general model equation for the DiD is converted into the model (2).  

Fish Consumption Level =  𝛽0 + 𝛽1 ∗ [𝑡𝑖𝑚𝑒𝑖] + 𝛽2 ∗ [𝐷𝑖𝑟𝑒𝑐𝑡 𝐶𝑇𝑖] + 𝛽3 ∗ [𝑡𝑖𝑚𝑒𝑖 ∗ 𝐷𝑖𝑟𝑒𝑐𝑡 𝐶𝑇𝑖] + 𝜀   (2) 

2.4.2 Direct Cash Transfer in 2007-2008 

In the year 2008, the world was faced with a surge in oil prices. To control its effect, the government decided to give 

direct cash transfer to the poor since the evaluation showed that the oil subsidy was rather ineffective because in helping 

those who are actually being targeted (the poor). The oil subsidy was rather being felt more by the upper middle who 

consumed the oil more often rather than the lower middle class. Moreover, there was a potential fraud of selling the oil 

internationally because the difference of price domestically made it profitable to sell it in the global market.   

The direct cash transfer in 2007-2008 was implemented to help increasing the purchasing power of the 19,1 million 

targeted household which is the poor. The amount of direct cash transfer was Rp 700.000,- that was delivered in two 

stages (first stage Rp 300.000,- and second stage Rp 400.000). The implementing agency was PT. POS and BRI Bank. 

The implementation of the program was regulated through the President Instruction Number 3 Year 2008, Ministry of 

Social Decree Number 28/HUK Year 2008, and Ministry of Home Affairs Decree Number 541/1336/SJ/ Year 2008. The 
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program was carried out through several stages which include: (1) program dissemination; (2) data verification for the 

targeted household; (3) card delivery for cash transfer identification; (4) cash transfer process (cash pickup in post office 

or cash delivery for old people and disabled person); and (5) complaint and problem resolution.  

2.4.3 Fish Consumption 

Fish consumption has been one of the national priorities for the government of Indonesia and has been integrated to the 

mid-term development planning of the Republic of Indonesia for the 2020-2024 (Presidential Regulation Number 18 Year 

2020). In the year 2024, the level of fish consumption is targeted to reach the level of 62 kg per capita per year, increasing 

from 50,7 kg per capita per year as the baseline in 2020. The decision to increase fish consumption level is to help reducing 

the stunting prevalence in Indonesia (Khairi et al., 2022, p. 8). Moreover, the strategy of using fish consumption to prevent 

stunting had also been regulated within the Presidential Regulation Number 72 Year 2021 regarding Acceleration of 

National Stunting Reduction.  

Based on the research that had been conducted in the past, there are several factor that might influence the level 

of fish consumption, which include: (1) price (Firmansyah et al., 2019, p. 3; Mar’ie et al., 2022, p. 31; Tiffany et al., 2020, 

p. 30); (2) income (Koeshendrajana et al., 2021, p. 11; Phanita & Supratman, 2021, p. 6); (3) supply of fish (Untari et al., 

2022, p. 36); (4) taste or preference (Mar’ie et al., 2022); (5) introduction of food in the early years (Nurapipah et al., 

2023, p. 62); and (6) fish processing and presentation method (Asrari & Husna, 2022).   

2.4.4 Demand 

In understanding the level of consumption, we might also need to understand the concept of demand. According to Inoua 

& Smith (2020), demand is the quantity of product that is wanted and could be bought by consumer. This definition put 

the importance of willingness and ability to buy for the consumer to actually demand the product. The demand equation 

is usually denoted by model equation (3). 

𝑄𝑑 =  𝑄𝑑(𝑃)            (3) 

Information: 

Qd = Quantity of Demand 

P = Price 

Based on the model equation and the definition above, it could be understood that the willingness and the ability 

to buy the product closely related to the price. The demand could shift if the price is changing, since the prince is related 

to whether the consumer is able to buy the product or not, and whether it is acceptable or not. One of the factors that could 

also affect the consumer ability to purchase a product is their income. When the price stay and everything else is ceteris 

paribus, but the consumer income change, it could also affect the quantity of demand of the product. The level of change 

cause by the income towards the quantity of demand called elasticity of income for demand (Koeshendrajana et al., 2021). 

The elasticity for demand can also be denoted by the model equation (4). 

𝐼𝑛𝑐𝑜𝑚𝑒 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑜𝑓 𝐷𝑒𝑚𝑎𝑛𝑑 =
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐷𝑒𝑚𝑎𝑛𝑑 (𝑖𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒)

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐼𝑛𝑐𝑜𝑚𝑒 (𝑖𝑛 𝑝𝑒𝑟𝑐𝑒𝑡𝑎𝑔𝑒)
       (4) 

3. RESULTS AND DISCUSSION 

In order to understand the context of the result of the research, it might be imperative to understand the context of the 

data being analyzed. In the table 4, it contain the descriptive statistics of the data used for analysis in this research. After 

cleaning the data for any missing values, the number of household data used by this research reach the total number of 

7.738 household. Since this research is using DiD as the identification method, there will be 3 (three) time period which 

is the before, during, and after the treatment process. Hence, the number of data observation will be times 3 which will 

equal to 23.214 number of observations.  

Table 4. Statistical Descriptive of the Data 

Variable 

(Name in STATA) 
Number of Obs. Mean Std. Dev. Min Max 

Level of Fish Consumption (ikan) 23.214 2.452,78 5.617,11 0 333.333 

Direct Cash Transfer Recipient (treatment) 23.214 0.277 0,45 0 1 

Year of Observation 

(tahun) 

23.214 2007 5,71 2000 2014 

For the compliance rate of the program, it was shown as the table 5. The compliance rate explains about the 

appropriateness of the household being put to the group where it should be belonged. The requirement to be treated or 

receiving the direct cash transfer is to be categorized as poor or based on the 2007 definition is to have expenditure level 

below Rp 500.000/month. Complier are those who appropriately belong to the group it is supposed to be. The non-

complier are those who got the direct CT but actually did meet the criteria (always taker/inclusion error) and those who 
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met the criteria but did not receive the direct CT (never taker/exclusion error). Thus, the compliance rate of the direct CT 

program is 72,29%.  

Table 5. Compliance Rate of the Treatment 

Compliance Status Total Percentage 

Complier 16.782 72,29 

Inclusion Error 

(Always Taker) 

1.686 7,00 

Exclusion Error 

(Never Taker) 

4.806 20,70% 

To increase the accuracy of the analysis, this research then control the sample being analyzed by cleaning the data 

for household with the expenditure level above Rp 500.000,-. So in this research, it only analyze and compare between 

the treatment group of those who received the direct CT and control group of those who did not receive the direct CT. 

Based on that, the number of observations dropped from the total of 7.738 into 12.687 number of observations. The 

division of the group after being controlled based on their expenditure level with the threshold of Rp 500.000,-, the 

structure become as shown as in table 6.  

Table 6. Number of Household Analyzed per Group (After Expenditure Level Control) 

 Before Adjustment After Adjustment 

Control Treatment Control Treatment 

Number of Observation  

(in 1 time period) 

5.594 2.144 2.627 1.602 

The result of the regression analysis using the DiD method for the impact of the direct cash transfer on the fish 

consumption level is shown in the table 7. 

Table 7. Regression Result of the DiD Analysis 

ATET  

(Average Treatment Effect on The Treated) 

of the Direct CT 

- 645,70** 

(221,17) 

R-Squared 0,055 

No. Obs 12.687 

Standard error is reported in parentheses.  

** indicates significance at the 95% level.  

The result of the analysis shows that the impact of the direct CT to the fish consumption level is –(Rp 645,70). 

Meaning that the direct CT is significantly reduced the amount of consumption level of fish per capita per week by 

Rp645,70. In order to check the validity of the result, this research is also conducting the parallel trends test and the 

granger test. The parallel trend test is to see the whether there is parallel trend before the direct CT is implemented between 

the treatment and control group. The granger test is done to check whether there is a potential effect caused by other 

variables before the CT is even begin. The result of the parallel trend test and the granger test is shown in table 8. 

Table 8. Parallel Trend and Granger Test 

 Parallel Trends Test Granger Test 

Prob > F  0,34 0,34 

Result Accept null hypothesis  

(linear trends are  parallel) 

Accept null hypothesis 

(No effect in anticipation of treatment) 

Based on the result of the parallel trend and granger test, it could be understood that the effect of the direct CT is 

significant at the 95% level while also fulfilled the prerequisite of the DiD analysis method. To analyze using the DiD 

adequately, there should be no effect before the treatment started and the trend between control and treatment group 

should be parallel. For a clear results of the parallel trends test, figure 2. Shows the graphical diagnostics for parallel 

trends between the control group and the treatment group.  

From the figure in the right side we could see that the linear-trends model is evident, though there is a slight gap 

between the control and treatment group. This gap could mean that there is actually some other variable that has not been 

controlled affecting the consumption level. Thus, this research is doing the granger test to check whether that other 

variable is there or not. Based on the granger test which accept the null hypothesis, it could be inferred that there is no 

effect of other variable before the direct CT is implemented. Thus, the parallel trends assumptions is hold and the result 

is significant. 
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Figure 2. Parallel Trends Between Control and Treatment Group 

Then, to increase the validity of the research and to make sure there is no bias on the data of fish consumption—

especially on the data with the value of Rp 0. The Rp 0,- data inside the consumption level of fish could indicate 2 (two) 

possibilities, which are it could be that they did not consume fish at all right now and in the future, or it could also indicate 

that they might not consume it now but later they probably might. To reduce the bias from that possibility, this research 

conducted the Heckman Selection Model. The first stage of the Heckman Selection Model is to do the probit analysis to 

produce the inverse mills ratio. The model of the probit regression analysis follow the model equation (5). 

𝐶 =  𝑓(𝑋′𝛽) +  𝑢̃           (5) 

C will have the value of 0 if the consumption level is actually 0, and one if there is a value of the consumption of 

fish. The other variable used for the and the result of the first stage of the Heckman Selection Model is shown in table 9.  

Table 9. Probit Analysis Results 

Variable Coefficient Std. Error Pr(|Z|>z) Supported? 

Meat consumption -0,00000076 0.000000268 0,006 Yes 

Poultry consumption 0,0000134 0.000000361 0,000 Yes 

Smoked fish consumption -0,000406 0.0000105 0,000 Yes 

Egg consumption 0.000629 0.000000834 0,000 Yes 

Vegetable protein consumption -0,000275 0.000000799 0,001 Yes 

Place of living (city/rural) -0,0588305 0.0253902 0,021 Yes 

Province total fisheries production (ton) 0,000000178 0.0000000114 0,000 Yes 

Number of fish processing unit at provincial level -0,0001116 0.000000432 0,000 Yes 

Refrigerator for food storage 0,1994236 0.0384277 0,000 Yes 

Food decision maker level of education -0,0125335 0.205267 0,541 ns 

After the probit analysis had been done, the next step in the Heckman Selection Model is to integrate the inverse 

mills ratio into the DiD regression analysis. The inverse mills ratio is the C from equation (5). The DiD regression by 

integrating the inverse mills ratio will be structured as the model equation (6). 

Fish Consumption Level =  𝛽0 + 𝛽1 ∗ [𝑡𝑖𝑚𝑒𝑖] + 𝛽2 ∗ [𝐷𝑖𝑟𝑒𝑐𝑡 𝐶𝑇𝑖] + 𝛽3 ∗ [𝑡𝑖𝑚𝑒𝑖 ∗ 𝐷𝑖𝑟𝑒𝑐𝑡 𝐶𝑇𝑖] + 𝐶 + 𝜀  (6) 

Then, the DiD analysis is processed again in the STATA, but now by integrating the probit result into the equation. 

The result of the DiD regression analysis is shown in the following table 10. 

Table 10. Regression Result of the DiD Analysis with Inverse Mills Ratio Included 

ATET  

(Average Treatment Effect on The Treated) 

of the Direct CT  

- 326,25** 

(140,50) 

C  -3.798,41*** 

(149,77) 
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R-Squared 0,055 

No. Obs 12.687 

Standard error is reported in parentheses.  

** indicates significance at the 95% level.  

Through the Heckman Selection Model, the results of the research is updated. Though the significance and the 

direction of the impact is still the same. After the Heckman Selection Model analysis was finished, the impact of the direct 

CT towards the fish consumption level change into – (Rp 326,25). Meaning there is an increase of consumption after the 

inverse mills’ ratio was included within the regression analysis.  

3.1 Discussion 

Based on the result of the calculations that has been done, the impact of the direct CT to the fish consumption level for 

the household in Indonesia is – (Rp 326,25). This result means that by giving them direct CT and increasing their income, 

the level of fish consumption is actually decreasing for about Rp 326,25 in the household for their per capita weekly 

consumption. The result of this research might seemed contradictive compared to other research that has been done before, 

because the assumption and hypothesis was that increasing income will result in the increase of consumption  (Firmansyah 

et al., 2020). Though in this research, we actually looking in a more specific domain which is the fisheries sector and the 

household consumption pattern. There could be any other factor that affect the level of fish consumption on the household 

level than just from their income. In the next sub-section, we will discuss further as to what factor that might lead to this 

result.  

3.1.1 Income Elasticity for the Fish Consumption  

Finding from this research is actually in line with several other research that has been done regarding the income and its 

impact towards fish consumption. Some research find that in several places in Indonesia, prices income do not correlate 

with fish consumption per capita (Bidayani et al., 2023; Thirafi et al., 2024, p. 59). On other research, they find that one 

of the factors that significantly correlate with the higher level of fish consumption is personal preference and taste of the 

consumer (Mar’ie et al., 2022).  In some cases, price of fish or the money that the consumer owned doesn’t give any 

impact towards the fish consumption level (Firmansyah et al., 2019). 

For that matter, in the context of changing the fish consumption pattern, the level of income of the household does 

not give any significant impact in increasing their level. Instead it might lower the level of consumption. The elasticity of 

the fish consumption is not closely related to income. This condition might be similar to what is happening with other 

commodity like gas (Alzyadat, 2022, p. 362). The level of income does not determine the consumption of gas, because 

its consumption level is inelastic on the income side (Alzyadat, 2022, p. 362). This also could be the case for the fish 

consumption. Though further study needs to be conducted in comparing the prices of fish with its consumption level.  

Not only that, the elasticity of demand for the fish consumption could also be influenced by other factor such as 

lifestyle (Nainggolan, 2022, p. 135). One lifestyle can decide what kind of product that one will buy. The increase of 

income will not be related to the increase of one or two specific product because they might not be related to the lifestyle 

of that person. Hence, it could be because of that the level of consumption is instead becoming lower when their income 

is increasing. Because their lifestyle dictate them to buy other goods that is more related to it rather than to spend it for 

fish consumption.  

However, from the result of this research, it also finds that other protein consumption does not affect the level of 

fish consumption greatly. It has a significant relation, but the effect is miniscule. Meaning that while the income is 

increasing, the household do not convert their spending to consume other source of protein. It might not even be used for 

fulfilling their protein consumption but any other things. This other thing is what has not been identified in this research. 

Another further study needs to be conducted in order to find this other thing that become the substitute for the fish 

consumption or protein consumption in general. The further study that needs to be conducted later might need first to 

understand the lifestyle of the household that is analyzed in this study which are the poor whose expenditure level is less 

than Rp 500.000,-/month.  

On a side note, the decrease of the fish consumption because of the income shock might indicate that the preference 

for fish consumption is lower than other product. Thus, when there is an increase in income, that surplus of income is 

used to consumed other product instead. Fish as goods, especially in the context of Indonesia, is still seen as one of 

unpreferable goods. We might understand better about this preference if we could generate the indifference curve for fish 

consumption and compared it with other goods consumption. Therefore, after grasping the lifestyle of the poor, we need 

to do one step further of analysis and create the indifference curve for the comparison of fish consumption and other 

goods consumption. 

There has been some finding also from some study that show there is correlation between the supply of the good 

towards the income elasticity of the demand. One level of consumption cannot increase if the supply of the goods is 

stagnant and has reached maximum consumption.  Increase of income might not create any impact towards consumption, 

because the supply has been fully maximized and there can be no increase of consumption. However, in the context of 

this research, the respondent or the household that is surveyed is actually coming from region with a sizeable fisheries 

potential. Therefore, supply might not be a problem that caused the consumption level of fish become minus.   
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Though there might be some kind of problem with the variable used within this research. The data used to show 

the potential for the fisheries sector comes from the provincial level. It might not reflect fully the condition for fish 

consumption because household might consume or buy product not on a provincial level but on a district level. Jang et 

al. (2022) stated in their research result that distance have significant impact on trade growth. This means that the further 

the market from the population resides, the less the trade will grow. Moreover, in the context of this research, the 

population that is being analyzed come from the lower middle class with an expenditure level lower than Rp 500.000,-. 

Any cost related to travel might influence their decision to buy something. Even for receiving their direct CT, it had been 

identified that for many of the recipient the cost for travel was sumptuous. There is also some finding from the research 

done by Dalmayani et al., (2023, p. 183) that shows that the location of the fish market has a significant correlation with 

the increase volume of fish trade in the region of Deli Serdang North Sumatera. This finding suggest that potential of the 

fisheries sector would not necessarily convert into trade, but travel distance to the nearby fish market or market that sells 

fish should be considered into the factor that could influence the level of consumption. Consequently, further study might 

need to update the potential of the fisheries sector on the district level and also travel distance to the fish market to gain a 

better insight for the fisheries trade.  

3.1.2 Fish as an Inferior Goods 

On a macro level, there is a positive and significant relation between the increase of income towards the increase of 

consumption (Meyer, 2021). Though on a more micro level, that is not always the case since some goods can be 

categorized as luxury goods, normal goods or inferior goods (Meyer, 2021). This theory might explain why the increase 

of income—through the direct CT—resulted into a lower level of fish consumption—not increasing. When one income 

increase but the level of consumption is decrease, the goods being mentioned can be categorized as inferior goods. 

(Firmansyah et al., 2020; Meyer, 2021). If we look to the result of this research, it can be said that fish is actually an 

inferior goods for the Indonesian context. This is happening because when the household received some payment as an 

additional income, they did not spend the money on fish. They even allocate some of the resources initially used for the 

fish consumption into other goods.   

In some cases, it has been found that the increase in purchasing power will lead people to consume a better food 

with better nutrients which is more expensive. Though, the results of several other research show otherwise. The research 

done by Firmansyah et al. (2020) finds that the substitute for fish consumption is not other protein consumption from 

other sources. Some research also finds that the consumption of fish alongside of other protein sources like poultry or 

meat is actually complementary and not substitution. Those findings could imply that the substitute for the fish 

consumption can be not from the protein consumption but it could be something else.  

If we look at the social perspective of those who received the direct CT in this research, there is a huge chance that 

they are not really focusing on their protein intake. Some researchers find that for the poor have the preference and the 

priority to spend their money on rice, cooking oil, coffee/tea, rent, and travel cost (Rahayu et al., 2023). In East Java, they 

have the preference on buying processed foods, cigarette, or product that has longer shelf live and durable. Accordingly, 

the increase of income might be prioritized for the consumption of other goods based on their preference rather than fish 

in which it is considered as inferior goods.   

 If the context is like that, then it means that fish is not inferior to other source of protein goods. But rather it is an 

inferior to other goods/activity/service that is considered more imminent. Some survey to the recipient finds that they 

even use the direct CT to pay off their debt because the due had been forthcoming. There is also the possibility of because 

they know that the direct CT is only temporary, thus they decided to use all the money they have to solve their financial 

problem or invest it in other more lucrative means, or even used it for consumption that has a long-term effect (such as 

buying rice that can be consumed for more than 3 months if rations properly).   

As a result, if the decrease of the fish consumption because of direct CT payment is originated by the fish 

consumption as a substitution only since it is an inferior goods, then there needs to be further review on the goods that 

might become the replacement of fish when the income rise. Given that the other protein source consumption is not the 

substitute, it might beneficial to further search what is that other goods that become the substitution for fish. Though it 

will need a qualitative measure in order to gain that insight of what could be the other good is.   

3.1.3 Fisheries Potential vs Actual Fish Price in the Market 

The means to process fish that is not cheap and easy (Apituley et al., 2023; Borut et al., 2022, p. 60), make the logistics 

price for process the fish exorbitant when not supported by adequate infrastructure. Fish is a commodity that could easily 

goes bad and putrid hence to preserve its condition will require several method which in turn increase the price of fish 

processing (Apituley et al., 2023; Borut et al., 2022, p. 60). Enhancing the distribution process until it reaches the hand 

of the consumer will be beneficial in increasing the fish consumption (Subakir et al., 2021). Moreover, different region 

will have various prices of fish because the difference in supporting and adequate infrastructure available.  

Even in country like Japan that has better infrastructure than Indonesia still has a disparity in each region for 

their fish prices (Kano et al., 2022, p. 25). Compared to Indonesia that does not have an equal distribution of adequate 

infrastructure, then the price of fish on different region will vary based on its availability of infrastructure. Region with 

minimum infrastructure will face a higher price of fish compared to those that has better infrastructure. While one region 

might have better fisheries potential, the lack of infrastructure will result in a much higher price of fish even though the 

supply is abundant. The cost to distribute the fish in its freshest state will require a delicate process that will affect its 
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price to rise. This accessibility to infrastructure will then affect the price of the fish which in turn will affect the level of 

fish (Mar’ie et al., 2022). Consuming the fish freshly will produce a better satisfaction for the consumer and increase the 

level of consumption (Saiful & Talakua, 2020). Hence the supply of fish only, would not translate into consumption if 

the fish that is being distributed is not fresh. 

Because of the matter of the distribution process and infrastructure availability, the potential of fisheries does not 

always mean that their prices of fish will be cheaper. We understood that cheaper price of fish will equal more demand 

for fish. But only looking at the potential of fisheries sector through its production capacity is insufficient. To define the 

fisheries potential, we will need to look also at the other factor that will affect the fish price such as distribution chain. 

Distribution chain will be very relevant especially for region that is located far away from the coastline or far from any 

fish production place.  

Thus, in this research there is also the possibility that the increase of income translated into the decrease of 

consumption is caused by the price factor. Looking only at the potential of the fisheries sector in the region might not be 

sufficient. There will need to be a further study on the price ratio to the consumption of fish. Though, gathering the fish 

prices data on specific region will be a mountainous task. But, in order to gain a better explanation for the results of this 

research, the analysis of price of the fish is necessary since data regarding potential of the fisheries sector through the 

production capability is inadequate.  

4. CONCLUSION 

The finding of this research shows that there is a significant impact of direct cash transfer in the year 2007-2008 to 

household resulting in the reduction of the fish consumption level amounting to Rp 326,25. Meaning that by giving the 

household direct CT, the level of fish consumption will decrease for Rp 326,25 per week per capita. There are several 

explanations as to how this is occurring, which are the elasticity income of demand for fish, status of fish as inferior goods 

for the Indonesian society and high potential does not mean lower price because of the processing cost to distribute the 

fish in its freshest state. Though there are some explanation, further study is still needed to gain a better insight for the 

fish consumption so that better strategy can be generated in order to increase the consumption. The weakness of this 

research is because it is focusing only the data available from the IFLS. Supplementary data might be needed if one would 

like to know better about the fish consumption in general. Several study that needs to be conducted further including 

finding other goods that become the substitute for the fish consumption based on the household lifestyle and preference, 

finding and analyzing the data on the fisheries production in the district level and the travel distance to nearby fish market 

and using real prices of fish in each market in the region and integrate it to the analysis.  
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