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Abstract 

 

There are number of studies in developing countries which are connecting aq-

uaculture production and poverty reduction. However, only few of them have 

been conducted to investigate the relationship between aquaculture and pov-

erty though three indicators namely, percentage of poor people, poverty gap 

and poverty severity.  

This paper aims to answer a question regarding relationship between aquacul-

ture production and poverty reduction in Indonesia. Specifically, the paper is 

intended to analyse how big the impact of aquaculture production to reduce 

poverty in Indonesia through three indicators of poverty, namely, percentage 

of poor people, poverty gap and poverty severity.  

In term of methodology, the research applies fixed effect and random effect 

model to estimate the relationship between of them. Results show that aqua-

culture production has positive impact in reducing poverty based on three in-

dicators of poverty namely, percentage of poor people, poverty gap and pov-

erty severity. However, power of this sector seems to be weak. By comparing 

provincial level results and districts and municipalities results, increasing in aq-

uaculture production is only stronger in level of provinces. Taking the coeffi-

cient of the production to each poverty indicators, this sector affects reducing 

poverty in percentage of poor people and poverty gap in provincial level. 

Meanwhile, the production only affects poverty at percentage of poor people 

in districts and municipalities level.  

 

Relevance to Development Studies 

The potential of aquaculture in reducing poverty has been recognized through 

many literatures primarily published by the Food and Agriculture Organization 

(FAO). However, only few studies have provided empirical evidence of aqua-

culture in reducing poverty which are based on some indicators of poverty 

namely, percentage of poor people, poverty gap and poverty severity. Most of 

literatures only provide contribution of aquaculture sector through several as-

sumptions, which are considered as pathways of aquaculture to affect poverty 

directly and indirectly. Studying the relationship of aquaculture production us-

ing three indicators of the poverty in Indonesia will give contribution for the 

debate. 

Keywords 

Aquaculture production, Percentage of Poor People, Poverty Gap, Poverty 
Severity, Fixed Effect and Random Effect Model. 
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Chapter 1  
Introduction  

“Life is a dream for the wise, a game for the fool, a comedy for the rich, a trag-
edy for the poor” 

     - Sholom Aleichem- a writer, (1859-1916) 
  

1.1 Background of the study 

Fish is very important in human life. It has been considered as one of im-
portant sources of diet besides meat and chicken. It also provides nutrients 
that are needed for human body such as oil, protein and fat. According to the 
FAO, fish can provide daily protein between 50% and 60% required by adult 
in 150 g of fish. In addition, Tacon and Metian (2013) argue that fish both cap-
tured and farmed, accounting for 16.6% of the global population’s intake of 
animal protein, 20% of average per capita intake of animal protein for more 
than 3 billion people, and 15% of protein for at least 4.3 billion people. 

More importantly, fish is one nutritious food for low-income people in 
developing countries. And, they are more dependent on it compared to people 
in developed countries (Kent 1997)Therefore, Kent argues that decreasing in 
fish supply will bring serious consequences not only for nutrition to low-
income communities but also for their economics. In the similar vein, one bil-
lion people have consumed fish as their main source of protein (Genschick et 
al. 2015). In Asia and Africa as the authors pointed out, it is found that fish, 
especially dried is the important food in rural areas.  

It is mentioned above that fish supply is important for consumption. 
However, world population has been increasing over years. International or-
ganization such as the United Nations (UN) estimates that in 2015 about 7.3 
billion people will inhabit the Earth1. The figure 1.1 below shows that the 
growth of world population has gradually increased. From 1990 to 2013, world 
population has increased by 1.4 billion. It has been predicted that by 2030, 
number of people will reach 8.19 billion2. 

 
 
 
 
 
 
 
 
 

 
 

                                                 
1 http://www.worldometers.info/world-population/, accessed on June 2015. 
2 http://esa.un.org/wpp/Excel-Data/population.htm, accessed on June 2015 
 

http://www.brainyquote.com/quotes/authors/s/sholom_aleichem.html
http://www.worldometers.info/world-population/
http://esa.un.org/wpp/Excel-Data/population.htm
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Figure 1.1 
World Human Population (Billion) 

 
Source: Author’s own illustration based on United Nations, Population Division Department of Economic 

and Social Affairs and World Bank. 

In line with the growth of world population, the number of food that is 

needed to meet human’s consumption has also increased, especially fish. Ac-

cording to FAO, as shown in figure 1.2, human consumption of fish in 2012 

reached 136.2 million tons. In six years since 2007, it has been increasing by 

16.11%. If the needs for fish both consumption and non-consumption is com-

bined, so in 2012 total fish needed would be 157.9 million tons. Figure 1.3 

shows the world supply of fish in the same year (2012) totaling 158 million 

tons, the excess in fish supply globally was slightly greater than demand. Due 

to this stagnancy of capture fishery in the last decade and the increasing num-

ber of world population, farm fisheries have become the backbone of the 

world’s fish supply. Naylor et al.  (2000: 1017) argue that if number of popula-

tion is more than 6 billion, the need for farm fish as the source of protein is 

vital. 

Figure 1.2. 

Utilization of Fisheries and Aquaculture Production in Global 

 
Source: Author’s own illustration based on FAO "The State of World Fisheries and Aquaculture” (2014) 

Aquaculture products have contributed significantly to the world’s mar-

ket. Figure 1.3 shows world fish production from 2007 to 2012. In 2007, aqua-

culture products have supplied world market with 49.9 million tons. In six 

years, total production has increased to 66.6 million tons in 2012 with the 
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growth rate of 33.46%. Meanwhile captured fish in the same period tends to be 

stagnant. In 2007 captured fish totaled 90.8 million tons and in 2012 it was 

91.3 million tons. Compared to the growth of production in aquaculture, cap-

tured fish only grew by 0.55% in the six years from 2007 to 2012.  

Figure 1.3 

World Fish Production 

 

Source: Author’s own illustration based on FAO "The State of World Fisheries and Aquaculture” (2014) 

Since the amount of the world-captured fish has stagnated due to de-

creasing number of fish, farmed fish products become an option. Farmed fish 

products are considered more sustainable than capture fisheries because the 

number of fish can be controlled, and the food stocks do not depend on the 

season. According to Hatch and Tai (1997), there are advantages for growing 

fish as a source of food comparing to other farming. First, fish production is 

more efficient than other animal production. For instance, catfish has weight 

index about 0.84, while broiler chicken and beef only have 0.48 and 0.13 re-

spectively. Second, percentage of consumable lean flesh of catfish is nearly 

81%. It is higher than chicken, which only has 65% or combination between 

beef and pork that only have 60.54%.   

Besides the source of nutrition, fisheries sector are also considered as an 

important that significantly contributes to income and employment, in particu-

lar for low and middle-income countries (Genschick et al. 2015). These schol-

ars argue that fish production has contributed to livelihood of world popula-

tion by 10%. Similarly, the FAO has also noted that 10-12% of world 

population has been supported by fisheries sector on their livelihood. About 

58.3 million people were involved in primary sector of fisheries where 84% of 

them concentrated in Asia. In addition, 18.9 million of people who work in the 

fisheries are from aquaculture.  

As an important sector to meet people’s need for nutrition, food diversi-

fication and the source of income, aquaculture is also expected to reduce pov-

erty. As known, poverty is a chronic problem that has been faced by states. In 

common, increasing number of population, at a certain point, will have an im-

pact on the growing number of the poor. Based on many surveys conducted by 

either government or academic institutions, the greatest poverty levels in de-
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veloping countries are in rural areas, either in the mountains or coastal areas 

that are commonly undeveloped (Goldberg and Pavcnik 2004) 

As noted above, there is a relation between aquaculture and poverty. In 

the case of effort to reduce poverty, Indonesian case as reported by Ministry of 

Marine Affairs and Fisheries (KKP) Republic of Indonesia states that aquacul-

ture sector is potential sector to be developed. This sector is expected to ab-

sorb mass employment by providing more jobs, increasing income and provid-

ing cheap nutrition for low-income families. This was stated in the report that 

in 2014, Indonesia was producing 14.52 million tons; which was the forth-

biggest country after China, India and Vietnam. However, as shown by the In-

donesia Statistics Bureau (BPS), poverty is in place where aquaculture seems to 

be potential to develop. Studies on the relation between aquaculture and pov-

erty remain limited. Thus, this research is about. 

1.2 Problem Statement 

Indonesian Bureau of Statistics recorded more than 28 million people have 

been categorized as poor in 2013. This number was nearly 11.37% of total 

population. Most of these people are living in the rural and coastal areas. With 

the low range of job opportunities, aquaculture sector has been seen as one of 

solutions to increase income.  

There are few studies, which provide impact of aquaculture production 

on poverty reduction on macro level. Most of them indicate that the role of 

aquaculture production by channeling food supply, employment, income, 

promoting economic growth, and nutritional will benefit to communities. In 

fact, seldom of them have approached this issue from the view of growth of 

aquaculture production and its impact on reducing a percentage of poor peo-

ple, gap of poverty as well as poverty severity in a country. 

1.3 Objectives and Hypothesis 

Based on explanation stated earlier, the objectives of this study are; 

1. To understand what is the relationship between aquaculture production 

and poverty alleviation in Indonesia. 

2. To study the expansion of aquaculture production and its impacts on 

the poverty. 

 The hypothesis of the study is that production of aquaculture might 

have a positive impact on reducing poverty. It means that increasing produc-

tion will reduce poverty based on three indicators, namely percentage of poor 

people, poverty gap and poverty severity.  

1.4 Limitation of the Study 

Some limitations are identified in this study. The first is related with data, in 

particular data of poverty and of aquaculture production. BPS in 2002, started 

to use three indicators of poverty namely percentage of poor people, poverty 

gap and poverty severity at provincial level. Beforehand, poverty measurement 

relied only on number of poor people, which was calculated from the average 

monthly per capita expenditure below the poverty line. Therefore, this study 
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will analyze only data from 2002 to 2013 in provincial level. Second limitation, 

some provinces were established after 2005, and this makes structure of data 

more complex because in the previous years the production of new provinces 

was embedded into mother province. In turn, the levels of production in 

mother province tend to be on the lesser end. This condition will affect result 

of estimation.  

To understand more on the impact of aquaculture production to reduce 

poverty in Indonesia, this study also uses districts and municipalities data for 

comparison. Similar to provincial level, collecting data is also limited meaning 

not all districts and municipalities in Indonesia have data of the aquaculture 

production in its area. This is due to administration issues. As a consequence, 

this study only covers 132 sets of data, which were collected ranging from 2008 

to 2013.  

1.5 Chapter Outline and Rational 

The paper will be organized in six chapters. Chapter one describes background, 

problem statement, research question, limitation of the study and chapter out-

line and rational. Next, second chapter is conceptual framework and literature 

reviews. This will be about theory on aquaculture and on poverty. The link be-

tween aquaculture and poverty will be presented accordingly. Still in the second 

chapter, the subsection of it will looks at some of the empirical studies, which 

are related to the role of aquaculture to poverty reduction.  

Afterwards, chapter three highlights Indonesia poverty overviews and its 

aquaculture. It then will elaborate poverty condition and potential contribution 

of aquaculture on reducing poverty. Following chapter three is about data and 

methodology. It will analyze the type of data used, how many samples and 

which variables used in this study. Specifically for the variables, this chapter 

will identify independent and dependent variables. It will also state the hypoth-

esis for the effect of each independent variable on to dependent variable. After 

that, model of estimation will be presented. The last part of this chapter will 

present descriptive statistics, which provides some information relating with 

variables that are used in the study. 

 The fifth chapter will present result and analysis for two different levels 

of data (provinces and districts/municipalities). It will analyze the relationship 

between aquaculture production and poverty reduction by three indicators of 

poverty. The final chapter will be conclusion, it will summarize results of the 

study, policy implications, which are offered and further research. 
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Chapter 2 
Conceptual framework and Literature Reviews 

This chapter explains the concept of aquaculture and poverty. In the first sub-

chapter, the concept of aquaculture will be elaborated. The next subchapter 

will review the concepts of poverty and calculation of poverty line and its indi-

cators. After that, the relationship of aquaculture and poverty reduction will be 

reviewed. Last, empirical evidences from previous studies will be presented. 

2.1.  Concepts and Scope of Aquaculture 

By definition, aquaculture is a production of fish, other animals, plants, algae, 

and microorganism in aquatic ecosystems (Edwards 2000). According to the 

Law of Republic of Indonesia Number 45 in 2009 on Fisheries, “aquaculture is 

an activity to maintain, raise, and / or breed fish and to harvest the results in a 

controlled environment, including activities that use the vessel for loading, 

transporting, storing, cooling, handling, processing, and / or to preserve it”. 

There are several methods to identify type of aquaculture systems. Gen-

erally, the system of aquaculture can be divided into the use of inputs (particu-

larly feed) and its cultivation (Edwards 1999). 

The Use of Inputs 

1. Extensive of aquaculture 

This system is usually used by small-farmers. Extensive aquaculture, fur-

thermore, relies on food that is provided by nature such as plankton and 

other aquatic vegetation in the culture. Usually, the equipment used in this 

culture is simple and is not affected by high technology. As a result, pro-

duction scale is low. 

2. Semi-intensive of aquaculture 

As an intermediate system, semi-intensive uses combination between natu-

ral feed and other supplements. The supplements itself need higher costs 

compared to the extensive system. In return, level of production will be 

higher than extensive system. According to Dey et al. (2005b) developing 

countries in Asia are appropriate places to develop semi-intensive mono-

culture or polyculture either omnivorous or herbivorous species because 

characteristic of most water bodies in the regions and socioeconomic con-

ditions that they have will support this type of aquaculture. 

3. Intensive of aquaculture 

The top of the systems is intensive aquaculture. It needs technology to 

maintain temperature of the medium for the fish to live in. It also needs 

high supplements that cannot be found directly in the nature. For export-

ing purposes, this system is the most appropriate to reach high quantity of 

the production. It can also maintain quality control of the products to meet 

international standards. Usually, this system has been implemented by 

many developed countries that do not have availability of land to culture 

the fish.   
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Based on cultivation, aquaculture can be divided into three systems (Ed-

wards 1999), namely;  

1. Inland Land-based Systems 

One of the advantages of aquaculture is that it can be cultured not only 

in the sea or lake but also farmers can create artificial environment to grow the 

fish. Pond is the most common medium that is used by many producer coun-

tries to culture the fish. Even for a large country such as Indonesia, paddy 

fields can also be used as pond. Thus, farmers can obtain more income be-

cause they get revenue both from harvesting the paddy and growing fish. Ed-

wards (1999) found in some countries in Southeast Asia like Indonesia, Thai-

land, and Vietnam, farmers also cultivate fish in the irrigation. The drawback of 

this system is that many farmers in the developing countries tend to use pesti-

cide to increase their paddy’s production. This use of pesticide commonly will 

affect quality of the fish because it contains chemical elements. This is also af-

fect human’s life. Therefore, international standard of food security has banned 

products that contain such chemicals. These products cannot be exported to 

meet international market, as a consequence. On the other hand, Edwards 

pointed out the positive of using pond culture because it is appropriate for 

small-household farmers. It does not need huge capital investment and it can 

be applied without high technology.   

2. Inland Water-based Systems 

Cage and pen culture are two types of aquaculture, which are categorized 

into this system. According to Guerrero (1998) cage and pen culture are classi-

fied as intensive farming. It highly depends on complete feeds such as small 

fish and dried pelleted feeds. Also, it makes production costs of this culture 

higher than other cultures. However, excessive number of cage and pen culture 

has potential to pollute the environment and can spread disease amongst cul-

tured fish. In contrast, this cultivation offers a wider employment for the local 

population and also a market for fish farmers who focus on seed breeding fish. 

In other words, this type of culture has a multiplier effect for fish farmers in 

the surrounding areas. 

3. Coastal/marine Systems 

Most of the fish, which have high sales value, are living at sea or brack-

ish, such as shrimp, lobster, tuna, and salmon. Economically, cultivating these 

commodities will bring higher income for fish farmers. Nonetheless, it is un-

deniable that the lands, which are needed for fish farming in coastal areas, have 

increased rapidly. As a result, the decrease in mangrove forest conservation due 

to its conversion into fish farming land area threatens the survival of aquatic 

animals in the environment, especially for animals that are on the verge of ex-

tinction. Eng et al. (1989: 337) stated that the conversion of mangroves into 

brackish water aquaculture and shrimp ponds jeopardize valuable resource in 

that area and also creates an imbalance of mangrove ecosystems. However, 

recently many producer countries have placed their attention on how to deal 

with a negative impact of this culture on the environment such as establish-
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ment of protected areas. These areas are protected by national and internation-

al law and should not be exploited for any other economic purposes. 

In short, Figure 2.1 below summarizes the scope of aquaculture sector 

divided into five areas; the types of its activities, the place to grow the prod-

ucts, source of water, type of zonation, and the basis of production that are 

used for studies by many researchers around the world.  

Figure 2.1 

 
Sources; adapted from Edward, 2000 and The Law of Republic Indonesia Number 45 in 2009 on Fisheries.  

 

2.2. Definition of Poverty 

Poverty is the most common occurrence around the globe. Both developing 

and developed countries are hand in hand on trying to eradicate poverty on 

domestic and on international levels. So far, poverty has correlated with illiter-

acy, lack of nutrition and health problems that make people incapable for op-

timally employ the potential they have to achieve a better life. Unfortunately, 

there are no fixed definitions that can be used to define poverty. Various 

scholars define poverty differently. The following will explore. 

Townsend (1979) defines poverty as the conditions faced by the individ-

ual, family or community in which their resources are not sufficient to meet a 

decent standard of living and considered outside the normal pattern of life.  

According to Hagenaars and de Vos (1988), definition of poor can be fit into 

one of categories as having less than an objectively defined, absolute minimum, 

having less than others in society or feeling as not having enough to get along. 

Meanwhile Goedhard et al. (1977) pointed out that poverty is a condition 

where command over resources falls below a certain level of “poverty line”. 

Ravallion (2003) defines poverty as “absolute of living standard” meaning that 

people’s survival level is based on their consumption needs by looking at pur-

chasing power. All definitions described above refer to the conclusion that the 
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existence of a threshold, which is considered as the standard that determines a 

person or family were classified as poor or not poor. 

2.2.1 Measurement of Poverty and Poverty Line 

Poverty is a complex problem. Multidimensional aspects in poverty determine 

a condition of people who are considered poor. Income, malnutrition, illitera-

cy, disease, and other elements can cause poverty. In addition, poverty occurs 

when all these elements are under the threshold. In this sense, all elements, 

which are mentioned above, are used as crucial to measure poverty. Laderchi et 

al., (2003) argue that different elements of poverty measurement, therefore, will 

lead to different policy to eradicate poverty.  

There are two approaches in measuring poverty namely monetary ap-

proach and capability approach. In monetary approach, either consumption or 

income constitutes a variable to identify poverty. If the income, which is 

earned or consumption to be expended were below a certain standard of living, 

then it is identified as poor. According to Laderchi et al., (2003) welfare as a 

representation of economic condition to measure poverty depends on utility 

maximization behavior. And it can be justified through minimum right ap-

proach (certain basic income) or other aspects of welfare such as nutrition and 

health. 

On the other side, capability approach rejects monetary approach as pov-

erty measurement. A reason behind this rejection is that poverty is defined as 

deprivation to achieve minimal or basic capabilities (Laderchi et al. 2003). Basic 

capability is not only viewed from an economic standpoint but also viewed 

from a broader view of how the ability to live in certain level can be achieved. 

This approach is specifically designed by Amartya Sen where freedom to live is 

valued by human potential to fulfill certain functions which are considered im-

portant up to a certain level. However, the latter approach is difficult to use in 

assessing poverty due to the role of externalities and social goods brought into 

the picture as other influences over capabilities. That is why monetary ap-

proach is considered as a common method in measuring poverty.  

According to Ray (1998), there are some concepts that should be consid-

ered when determining poverty measurements. The concepts are; 

1. Expenditure as a whole or item-by-item consumption 

There two arguments on how to identify a person to be classified poor or 

not. Ray (ibid) has launched a question that can give direction about who will 

be considered as poor; people who have consumption basket under a certain 

threshold or people who have an overall income to be spent below the mini-

mum required of consumption standard. This question will lead to the formula 

that can form the threshold itself. The advantage of this approach is easier to 

use especially when availability of the data is limited and in question.  

2. Absolute poverty or relative poverty? 

As stated by Ray (1998), there is unclear definition of the phrase of “ac-

ceptable levels of participation in the society”. It means that people in different 

geographical areas have different understanding of ownership. For example, in 



 

 10 

the United States, having a car is the standard of living but in Africa or Indo-

nesia, having a car means this people already considered as a high-income 

community. Then, policy that will be implemented for those countries to im-

prove people living standard will be different than in the United States.  How-

ever, Ray emphasizes the notions of necessity to reach a certain standard, and 

to fulfill the absolute notions for being functional in society. The idea of basic 

needs, for example, certain level of nutrition, or a percentage of average in-

come that should be fulfilled making the absolute threshold acceptable for eve-

ry area or a country. 

3. Temporary or chronic? 

 Consumption and income can be fluctuated in the long term. Some-

times, income or consumption of one person in certain period can be higher or 

lower compared to previous or future periods. Thus, it needs to be identified 

whether a person or a group of society is absolutely poor or just relative poor 

due to fluctuation of economic performance of their country. The idea of tem-

porary or chronic poverty has been crucial because the policies required to re-

duce poverty will be different between temporary and chronic poverty (Ray 

1998). 

4. Household or individuals? 

Ray (ibid) argues that macro estimation of poverty should be comple-

mented with micro estimation. The reason behind his argument is that the 

household’s expenditures tend to be skewed. It means, it cannot reflect the vic-

tims of poverty who are usually females or old people. Conversely, if the calcu-

lation were only based on individuals, then, it also brought a problem to a 

household level because family size will determine the level of consumption. 

Thus, bigger families will be considered as non-poor because they consume 

more than small size families. 

Some literatures have come with the same understanding on the needs to 

define the poverty line as a standard to identify the poor. Here are some defini-

tions of poverty line. Ray (1998) pointed out poverty line as expenditure 

threshold, which is considered as minimum standard to participate in econom-

ic life. If people are living below this line they are considered poor. Meanwhile, 

Goedhart et al.  (1977) perceives the poverty line from minimum level of in-

come based on family size. Then their actual income will be determined by the 

size of their family. 

With different range in calculating poverty line, the UN in Millennium 

Development Goals (MDGs) has standardized the rate of poverty line which is 

about $1.25 per day or $2 per day in Purchasing Power Parity (PPP) in dollars 

globally. It means for people who live below these rates are considered to be 

poor. In addition, to determine the number of people who live under poverty 

line, each country has deliberately used their own calculation based on basic 

needs such as income, nutrition, housing, and consumption.  

Through BPS, Indonesian government has defined poor people as those 

who have an average monthly per capita expenditure below the poverty line. 



 

 11 

The poverty line is a sum of two measurements, namely, Food Poverty Line 

(FPL) and Non-Food Poverty Line (NFPL). FPL is the minimum food ex-

penditure, which is equivalent to 2100 kilocalories per capita per day. Fifty-two 

types of commodities (grains, tubers, fish, meat, eggs and milk, vegetables, leg-

umes, fruits, oils and fats) represent basic needs of food commodities. Then 

NFPL is the minimum requirement for housing, clothing, education and 

health. Fifty-one types of commodities in urban and 47 rural commodities rep-

resent package of non-food commodities of basic needs. 

There are three indicators that can be used to capture the dimension of 

poverty in the national or regional level (Foster et al. 1984).   

1. Percentage of poverty or poverty headcount ratio (P0) 

 It is a percentage of poor people in the proportion of population who 

either have income or consumption expenditure below the poverty line. 

This measurement is commonly used because it does not require complex 

calculation and data. The formula of head count index can be taken by di-

viding number of poor people with total population. There are three weak-

nesses of the index3. First, the headcount index does not take into account 

the intensity of poverty. Second, the head-count index does not indicate 

how poor the poor are, and therefore the index does not change if people 

below the poverty line become poorer or less poor. Third, the estimation of 

poverty should be calculated for individuals and not for the household lev-

els. In short, this index fails to identify variation level of poor people in 

terms of their income or expenditure. All people who cannot fulfill the 

standard of living reflected by poverty line are considered as poor. Different 

level of income or expenditure among communities will classify them as 

poorer and nearly poor based on the poverty line. Implementation of policy 

in reducing poverty should consider these classifications to make the policy 

becoming right on target. In the other words, policy to be implemented be-

tween poorer and nearly poor to be lifted from the poverty line will be dif-

ferent.  

2. Poverty gap ratio (P1) 

 Poverty gap ratio is the tool to cover the weaknesses of head count ra-

tio. Poverty gap ratio is the ratio of the average income / or consumption 

needed to get all poor people to the poverty line (Ray 1998). The purpose of 

poverty gap ratio is not to calculate the poverty itself but to provide the 

measurement of resources needed to eradicate the poverty. It can also pro-

vide information on minimum and maximum costs which should be paid to 

the different levels of poor communities in elevating their income or ex-

penditure above the poverty line. However, this ratio only works if the gov-

ernment or policy makers have a lot of information about its citizens in 

terms of economic condition in the household level. 

3. Poverty severity (P2) 

 Poverty severity is the averages of squared poverty gap. The aim of this 

                                                 
3 http://siteresources.worldbank.org/PGLP/Resources/povertymanual_ch4.pdf, accessed in 
July 2015. 

http://siteresources.worldbank.org/PGLP/Resources/povertymanual_ch4.pdf
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measurement is to build a measure of the poverty that considers inequality 

among the poor. The difference between poverty severity and poverty gap is 

that the poverty gap treats the weights equal, while the poverty severity dif-

ferentiates the proportion of weights to be added into the gap through 

squaring. The weakness of poverty severity is that this measurement lacks 

intuition. Thus, interpretation of the index is not simple. That is why this 

index is not widely used to measure the poverty. However, together with 

poverty gap, poverty severity has a power to explain the incidence of pov-

erty and what types of the intervention is appropriate to be implemented in 

helping different groups of the poor coming out from the poverty line. 

2.3. The Link between Aquaculture Production and Reducing Poverty 

According to Kakwani and Pernia (2000), poverty reduction is about improv-

ing human well-being, in particular poor people. Improving of well-being is 

not easy because it should have clear definition of well-being itself. Sen (1976) 

states that well-being is about functioning and capabilities where the function-

ing is a reflection of achievement while capabilities are about power to achieve. 

It means that poor people should have the same opportunities with others to 

improve their life. In other words, the poor should actively participate in the 

economic activity and significantly benefit from it. 

There is a bunch of literatures state that manufacturing sectors provide 

higher multiplier effects to improve living standards for people. However, agri-

culture sector, specifically aquaculture has some pathways to contribute in re-

ducing poverty, especially for people who live in rural and coastal areas, which 

are not considered as the center of economic growth.  

1. Food security and affordable source of nutrition 

  Aquaculture production could reduce number of people who consid-

ered as poor by food supply and nutritional benefit both as producers and 

consumers (Edwards 2000, Allison 2011). As a producer, poor people who 

have grown fish in their land can directly consume fish to fulfill their nutri-

tional needs. They can use money that they have for other needs such as 

education for their children or saving it for other purposes. As a consumer, 

they can afford to have high nutritious food through a cheaper price.  

  In economic theory, price is determined by supply and demand in the 

market. If demand exceeded supply, then price will go up. On the contrary, 

if there was an excess of supply, price goes down. By increasing fish supply 

in the market, fish prices will go down; in turn more people from low and 

middle-income families can afford to consume fish. Consumer behavior 

theory can be the appropriate approach to look at how people determine 

their level of consumption, which considers their utility4. Generally, to get 

maximum utility in consuming a certain good or service, the consumer will 

consider how much price they should pay because a consumer is assumed 

as a rational person (Zinkhan 1992). Then fluctuation in the price has be-

                                                 
4 http://eprints.bournemouth.ac.uk/10107/1/Consumer_Behaviour_Theory_-
_Approaches_%26_Models.pdf, accessed in July 2015. 

http://eprints.bournemouth.ac.uk/10107/1/Consumer_Behaviour_Theory_-_Approaches_%26_Models.pdf
http://eprints.bournemouth.ac.uk/10107/1/Consumer_Behaviour_Theory_-_Approaches_%26_Models.pdf
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come crucial because in the food market, which is considered as a perfect 

market, every seller will try to compete in price. Compared to other nutri-

tional source, price of cultured fish tends to be stable than beef or chicken 

because the supply of fish is higher than those two nutrition sources which 

is proved by the fast growing fish production that have been noted by 

FAO in the last ten years.  

  In addition, people are divided into three different types of groups 

based on income level, namely, high-income level, middle and low level in-

come family.  Each group has different type of consumption behavior. For 

high-level income society, their consumption pattern is determined by how 

much nutrition they get from particular kind of food. Meanwhile, for low-

income community, price of food is a primary reason to determine which 

food they afford to consume. Middle-income families make their decisions 

in terms of food consumption based on prices of food and their nutritional 

needs. In general, the low and middle-income families, price is considered 

as one of the main determinant factors in shaping their consumption pat-

tern because they will not afford to obtain food at higher prices. 

2. Creating jobs and income 

 By expanding this sector, there is a possibility for expansion of jobs 

and income. According to Ahmed and Lorica (2002), contribution of aqua-

culture to reduce poverty through provision of jobs and income are higher 

in developing countries, which places aquaculture as a leading sector.  

Generally, in developing countries, the type of aquaculture that they have is 

extensive and semi-intensive which requires a lot of labor force in its oper-

ating process. It is started from breeding, harvesting and marketing process 

of aquaculture products. To fill the needs of the labor force, fish farmers 

who are categorized as small farmers generally employ their family mem-

bers. It is adequately possible because characteristic of a family size of the 

living families in rural and coastal areas are generally large. If they do not 

have enough family members they can use, they can utilize workers from 

the local villages or towns. In the end, it would reduce a number of unem-

ployment in that region.   

 On the income side, aquaculture could provide farmers with higher 

revenues, gained through the sale of their products. Increasing numbers of 

fish consumed, should increase the demand for these products. According 

to Moffit and Cajas-Cano (2014), one-half of all fish consumed has been 

coming from aquaculture products. High demand for fish will trigger farm-

ers to obtain more income by increasing their production. In addition, if 

these farmers choose to grow high- valued fish especially for exporting 

purposes, then, their income will be higher than the farmers who grow fish 

for the domestic or local markets.  

3. Generating revenues from taxation, license fees from foreign invest-

ments and export 

On macro level, aquaculture production can contribute to a national 

economic performance. Allison (2011) notes that this sector also contrib-

utes on regional and national income through tax, and license fee for in-

vestment especially from foreign companies. By spending in effective way, 
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revenue from this sector can help to improve economic performance in the 

region and reduce poverty on a large scale. Many public infrastructures can 

be financed from this sector, especially if this sector has significant contri-

bution to gross domestic product. In addition, this sector is sustainable be-

cause the production can be improved and quality of products can be con-

trolled.  

Figure 2.2  

The link on how aquaculture contributes in reducing poverty  
 

 
 

Source: Adapted from Toufique and Belton (2014), Allison (2011) and Edwards (2000). 
 

2.4 Empirical Evidences 

Amid the incessant promotion of FAO in raising the potential of aquaculture 

to reduce poverty, there is, however, little empirical evidence that shows the 

influence of aquaculture production on lifting people up of poverty, especially 

for those who inhabit in remote areas and coastal areas. Belton et al. (2012) is 

the one from few researchers who have been trying to figure out how the aq-

uaculture sector can help poor people on improving their livelihood. By con-

ducting interview and participatory appraisal in two sub districts namely Phul-

pur and Trishal in district Mymensingh which is recognized as central of 

homestead carp culture and intensive pangasius catfish culture in Bangladesh, 

they found that 75% of household who operate in pangasius ponds are consid-

ered as the wealthiest in the area and only two out of 130 households of pan-

gasius farmers in the area are categorized as poor. They also disclose that pond 

owners of pangasius are never encountered to have problem with consuming 

three meals per day. At the end, they conclude that pangasius aquaculture have 
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brought a significant role to increase availability and accessibility of fish in the 

region and, particularly for low-income consumers and improving food securi-

ty in the national level. 

There is another study, apart from Belton et al, that is also conducted in 

Bangladesh. At this point, Taoufique and Belton (2014) assess on how aquacul-

ture behaves to reduce poverty through food security. By using national data of 

fish consumption collected by Bangladesh Bureau of Statistics for Household 

Income and Expenditure Surveys (HIES) in Bangladesh in 2000, 2005 and 

2010, they attempt to connect between the dynamics of fish consumption and 

the growth of aquaculture. The background of their research is that there is an 

enquiry of aquaculture power to fulfill the needs of poor people on nutritional 

food consumption, especially fish (Lewis 1997). They found that annual fish 

consumption of extreme poor (8.9%) was higher than moderate poor (5.3%). 

However, it was still below non-poor (21.2%) in the period between 2000 and 

2010. If it was compared to the growth of fish consumption, then extreme 

poor communities had the highest growth of fish consumption from 0.9% in 

2000 to 8% in 2010. This percentage was higher than the growth of consump-

tion in moderate poor from 1.5% to 3.5% and non-poor from 7.4% to 12.9% 

in the same period. In addition, they also revealed that the growth of aquacul-

ture products played significant role to keep the fish price closed to the price 

of rice as another staple food.  In short, they conclude unequivocally that aq-

uaculture had proven to be pro-poor in term of consumption pathway. In ad-

dition, increasing in fish supply due to increasing in aquaculture production has 

forced the price of fish to be lower and stimulating fish demand in the region. 

Another study by Irz et al., (2007) which have conducted a research in 

the Philippines to figure out the ability of aquaculture development to reduce 

poverty and enhancing equity in society. They used survey methods by taking 

148 households randomly in five barangays (smallest administrative unit or equal 

with a village) as samples, which spread in five coastal areas in the country. In-

stead of consumption, they choose income per capita as a proxy of welfare to 

assess whether income of fish farmers was higher in this sector or not. To see 

distribution of welfare among communities, the authors used the Gini coeffi-

cient. Their research, then, focused on brackish-water aquaculture, which is 

considered as major culture that has been developed across the country. They 

find that almost a third of household income is generated by aquaculture. In 

term of income inequality and compared to non-aquaculture, they also find 

aquaculture can reduce income inequality among communities better than non-

aquaculture. The final finding of their research discloses both direct and indi-

rect impact of aquaculture through income and creating jobs that have signifi-

cantly support livelihood of the people in the region where they study. In par-

ticular for creating jobs, aquaculture is not only providing jobs in the upstream 

sector such us breeding and caretaking but also in downstream sector such as 

marketing of feeds, seeds and fish; transportation services for workers, inputs 

and outputs; and construction and maintenance of boats that are used in fish-

pond operation.  
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Based on the concept of poverty and aquaculture, and links that can 

connect between poverty farming sector and supported by empirical evidence 

that has been presented above, there is a possibility of aquaculture production 

to reduce poverty in the community through provision of employment, con-

sumption and nutrition. 
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Chapter 3 

Poverty and Aquaculture in Indonesia 

The first part of the chapter will look at the poverty rate in Indonesia.  It will 
cover number of poor people, poverty line and composition of poverty be-
tween rural and urban, which is based on percentage of poor people. Other 
part will look at potency of aquaculture in Indonesia which covers potential 
land, growth of aquaculture production, provinces which have been considered 
as the biggest producers, main commodities of aquaculture, number of com-
panies and people who involve in this sector and the growth of fish consump-
tion in Indonesia. 

3.1 Poverty in Indonesia 

Number of poor people and poverty line 

From 1970 to 2013, the number of poor people in Indonesia continues to de-
cline. In 1970, it was estimated that about 70 million people lived in poor con-
ditions whereas at the end of 2013, the number of poor was estimated at only 
about 28.55 million people (figure 3.1). The sharp decline in the number of 
poor people occurred between 1970 and 1993 when the number of poor peo-
ple was about at 25.90 million. However, in 1996, the number of poor people 
increased rapidly by more than 5 million people. It was continuing until 1998 
when the number of poor people was about 49.5 million. This was mainly due 
to economic Indonesian economic crisis. It was caused by capital outflow. Fur-
thermore, Inflation rate jumped from 11.10% to 77.63% in 1998. In addition, 
the currency felt down from 2,909 IDR in 1997 to 17,000 IDR in January 1998 
against (the US dollar). In this time, many factories in Indonesia collapsed be-
cause they could not afford to import raw materials, followed by reduction of 
workforce in the manufacturing sector. Per capita income which reached 1,155 
dollars/capita in 1996 and 1,088 dollars/capita in 1997, shrank to 610 dollars / 
capita in 1998. In 1999, according to International Labor Organization (ILO) 
two out of three residents of Indonesia as considered as very poor condition. 
In this period, number of poor people reached the highest point, after the 20 
years of successful poverty reduction. At the end, the impact of economic cri-
sis in Indonesia had forced the change of regime from President Suharto to his 
successor President BJ. Habibie.  

Under Habibie’s government, the country started to recover from its cri-
sis. Economic performance showed better indications. Number of poor people 
decreased from 47.97 million to 38.38 million between 1999 and 2000. This 
condition continuously occurred until 2013 when the number of poor people 
gradually decreased to 28.55 million. 
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Figure 3.1 
Number of Poor People in Indonesia since 1970 until 2013 

(In million) 

 

Source: Author’s own illustration, BPS 

Figure 3.2 shows that poverty line between rural and urban areas in In-

donesia from 1976 to 2013. It can be seen than between 1976 and 1990, the 

poverty line in urban and rural tends to be equal. The poverty line between ru-

ral and urban in this period was about 2,849 IDR in 1976 for rural and 4,522 

IDR for urban. Meanwhile, in 1990, the poverty line in the rural reached 

13,295 IDR and in the urban was about 20,614 IDR.  

In the post 1996, the line between urban and rural poverty were clearly 

seen when urban areas had higher poverty line than rural areas. In 2013, the 

poverty line distinction between them was about 12% higher in urban areas 

compared to rural areas. It meant that the minimum standard of living was 

bigger in urban compared to its counterpart. Although living standard in rural 

is lower than in urban, number of poor people is bigger in the rural areas. 

Figure 3.2 

Poverty Line between Rural and Urban Area in Indonesia between 1976 

and 2013 

 
Source: Author’s own illustration, BPS 
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Composition of poor people between rural and urban area 

Since 1976, the percentage of poor people in Indonesia has been concen-

trated in urban areas. But after 1993, this condition changed when the number 

of poor people shifted to being higher in the rural. This changing poverty map 

in Indonesia from urban to rural, according to Professor Mubyarto (populist 

economic experts in Indonesia), is caused by rapid development in urban areas, 

which contribute to increased income5. The figure 3.3 below shows that after 

1993, the percentage of poor people living in rural areas is higher than in ur-

ban. In 2001, the difference in the percentage of poor between urban and rural 

areas was the highest, when only 9.79% of the poor were living in the urban 

where as the percentage of poor people in rural areas reached 24.84%. Howev-

er, after 2006 the percentage of the poor in rural decreased dramatically with 

only 14.42% of the poor lived in the rural in 2013. In the end of 2013, the per-

centage of urban poor people was just 8.52%. A decline in the percentage of 

poor people in rural areas is suspected because of equality in local develop-

ment. 

Figure 3.3 

Percentage of Poor People in Indonesia between 1976 and 2013 

 

Source: Author’s own illustration, BPS 

3.2 The Potency of Indonesian Aquaculture in Reducing Poverty 

As described in the previous chapter, aquaculture has offered several opportu-

nities to reduce poverty through multiple pathways. As known, poverty re-

mained persistent in the areas that are far away from center of growth. Fish 

culture might be the best solution to increase wellbeing in terms of income and 

consumption. Surrounded by more than 95,181 km of coastlines and 84,289 of 

reservoirs, Indonesia has potential to increase its production in fisheries, espe-

cially aquaculture. The FAO has been acknowledging that in six-year period 

from 2007 until 2012, Indonesia has become the forth-largest producer after 

China, India and Vietnam in aquaculture production. With the average growth 

of production 25.14% per year, whereas China only has average growth by 

5.56% per year, Indonesia has a chance to compete China's production in the 

future.  

                                                 
5 http://www.library.ohiou.edu/indopubs/1997/08/14/0022.html, accessed July 2015 

http://www.library.ohiou.edu/indopubs/1997/08/14/0022.html
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Potential areas 

Figure 3.4 shows the potential lands of Indonesian aquaculture. There are 

six types of place that have been used by Indonesian fish farmers in aquacul-

ture namely: brackish water, freshwater pond, inland open water, paddy field, 

and marine culture. From these six places, marine culture is the highest, which 

is potential to be developed. With more than 12 million hectares, only 325.9 

thousand hectares have been used, while the rest of 11.8 million remain un-

used. The second biggest is the brackish water ponds that covers nearly 3 mil-

lion hectares of potential land which only 650.5 thousand hectares have been 

cultured by the farmers. Meanwhile, 2.3 million hectares have been waiting to 

be developed. The third is a paddy field. KKP has noted that paddy field can 

be used to grow fish during the cultivations. It will give value added for paddy 

farmers to improve their income. In terms of location, Sumatera, Kalimantan, 

and Sulawesi are three biggest islands, which have a large potential land, which 

is undeveloped for inland land and water based system.   

Figure 3.4 
Potential Land of Indonesian Aquaculture 

 
Source: Directorate General of Aquaculture, KKP, Republic of Indonesia 

Comparison between captured fisheries and aquaculture production  

The growth of aquaculture has shown remarkable improvement on its 

production in the last six years (2006 until the fourth quarter of 2014). In 2006, 

total production in this sector was only about 4.7 million tons. However, in 

2014, total production was about 14.5 million tons. On average, the production 

has increased by 1.6 million tons or 34.75% in six years. If this number is com-

pared with captured fish production in the same period, then aquaculture is 

seen to be superior. Within the period of six years, captured fisheries do not 

show any significant increase in production. By 2006, captured fisheries pro-

duced 5.1 million tons while in the fourth quarter of 2014 the production 

reached only 6.2 million tons. Having seen from the growth of production, 

captured fisheries only grew at an average of 180 thousand tons per year or at 

about 3.59 % (figure 3.5). 
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Figure 3.5 
Volume of Indonesian Fish Production, 2009-2014 

(In 1,000 tons) 

 
Source: Marine and Fisheries in figures 2014 
Note; *) Preliminary figures which are updated until 4th quarter of 2014 

According to KKP, the highest producers in producing farmed fish in 

2013 were dominated by provinces from eastern part of Indonesia. Figure 3.6 

shows East Nusa Tenggara (NTT) dominated by producing farmed fish, which 

was about 94.68% from its production. It was followed by South Sulawesi that 

was contributing about 89.87% from its production. Southeast Sulawesi, Cen-

ter Sulawesi and Maluku followed the earlier two that produced 88.78%, 

83.46% and 51.76% respectively. On the other hand, only two provinces from 

western part of Indonesia namely West and East Java prioritized aquaculture as 

the main sector in the fisheries. By producing about 81.62% and 72.06% from 

its total production, these two provinces generally export its production abroad 

to countries such as the United States, China, Thailand, Japan, and Vietnam. 

Figure 3.6 

The Seven Highest Producers Fisheries based on Region in 2013 

 
Source: KKP Republic of Indonesia 

Main commodities of aquaculture 

Seaweed is the top commodity of aquaculture in Indonesia (table 3.1). In 

2004, the production reached 410.5 thousand tons. After 2006, the production 

of this product has shown remarkable development. In seven years from 2006 
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until 2013, the production has increased more than 7 million tons from 1.37 

million to 9.29 million tons. Mostly, this product is developed to meet interna-

tional demand where 75% of the production has been exported while only 

25% are sold in fulfilling domestic need. China, the Philippines and Vietnam 

are the three biggest countries which are importing seaweed from Indonesia. 

Meanwhile the rest of the main commodities are only sold for domestic con-

sumption. Only seaweed, according to KKP that can compete in international 

market. In contrast, Other commodities are difficult to compete due to the fact 

that Indonesian fish farmers cannot fulfill the food safety standard which has 

been imposed by the importing countries. Indeed, the KKP should reduce this 

barrier by supporting the farmers with sufficient knowledge on how to nurture 

the fish that can fulfill the international standard. This effort is being crucial in 

helping fish farmers in Indonesia to expand the market. 

Table 3.1 
The Six Main Commodities of Aquaculture Products, 2004-2014 

(In tons) 

Source: Directorate General of Aquaculture, KKP Republic of Indonesia 

Based on the KKP, most of fish farming in the country have been oper-

ated in extensive and semi-intensive mode. It means that most of aquaculture 

have been operated in traditional ways or labor intensive which is started from 

feeding, caretaking until processing and marketing. The advantage of these is 

that the farms need lots of labor on its production. In other words, these types 

of aquaculture can absorb excess labor, which is generally occurring in devel-

oping countries. However, there is a drawback of these systems. Production 

scale and quality of the products tend to be lower and difficult to compete with 

other intensive culture, especially when the product is aimed for export. 

The number of farms and employment in aquaculture 

From 2000 to 2013, the number of fish farming companies tended to be 

stable. In 2000, it was around 216 companies, while in 2013, the number of 

fish farmers increased to 236 companies. In 2004, the aquaculture sector expe-

rienced a golden age marked by the number of companies engaged in this in-

dustry that reached 335. But in 2005, the number engaged in aquaculture has 

decreased sharply to 147. Significant decrease occurred in companies, which 

engaged in fishpond and hatchery. In 2004 the number of companies engaged 

in embankment was 193, while in 2005 the number of companies that operate 

Commodi-
ties 

Year 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Seaweed 410,570 910,636 1,374,462 1,766,198 2,145,060 2,963,556 3,915,017 5,170,201 6,514,854 9,298,474 10,234,357 

Milkfish 241,438 254,067 212,883 263,138 277,471 328,288 421,757 467,449 518,939 627,333 621,393 

Shrimps 238,857 280,568 327,052 358,625 409,590 338,060 380,972 400,385 415,703 645,955 592,219 

Common 
Carp 

192,462 216,920 247,693 264,351 242,322 249,279 282,695 332,206 374,366 412,703 484,110 

Nile Tilapia 98,102 151,363 179,934 206,906 291,037 323,389 464,191 567,078 695,063 914,778 912,263 

Catfish 55,595 69,386 77,332 91,736 114,371 144,755 242,811 337,577 441,217 543,774 613,120 
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was only 91. In hatchery sector, the decline of number of firms, which were 

operating even greater than the decline in the embankment. If in 2004 the 

number of companies engaged in the hatchery business was about 104 compa-

nies, then in 2005 the number of firms only 30. Unfortunately, there is no re-

search that can explain the causes for a decline in the number of fish farming 

companies in that year (Figure 3.7). 

Figure 3.7 

The Number of Fish Farming Company in Indonesia between 2000 and 
2013 

 
Source: BPS 

Decrease in the number of companies engaged in the aquaculture sector 

is in line with the decrease in the number of households’ aquaculture in Indo-

nesia from 2000 to 2013. In 2000, the number of aquaculture households 

reached 2.05 million, however, in 2004 a decline in the number of households’ 

aquaculture was 1.4 million households (figure 3.8). In fact, from 2005 to 2013 

there was a slight increase in the number of aquaculture households from 1.43 

million to 1.66 million households. 

Figure 3.8 

Number of Aquaculture Households in Indonesia between 2000 and 
2013 

 
Source: BPS 

Overall, number of people who are working in aquaculture sector in-

creased every year (figure 3.9). In 2008, fish farmers accounted for 2.58 million 

people. Although in 2009 this number was decreased to 2.49 million, since 

2010 until 2012, people who have been working on aquaculture especially in 

upstream side increased from 3.16 million to 3.81 million respectively. Mean-

while, in downstream side such as in processing and marketing, number of la-

bors has slightly increased. For the processing sector, in 2006, 1.19 million 
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people were involved and in 2012 the number increased to 1.35 million people. 

In marketing sector, KKP noted that people who were working amounted to 

2.99 million. And in 2012, the marketing employment increased to 4.84 million. 

In total, the sector has attracted 6.78 million people to work either as farmers, 

processors or sellers in 2008 while in the year 2013, this number increased sig-

nificantly to 10.01 million workers. It has become evident that the aquaculture 

sector deserves to be developed into a major supporting sector to improve 

people's lives in terms of job creation. 

Figure 3.9 

Number of People Who Work in Aquaculture Sector, 2008-2012 

 
Source; KKP, Republic of Indonesia 

Level of fish consumption in Indonesia 

Any production activity requires market to accommodate the results of 

the production. It is not different with aquaculture. It implies that it takes the 

participation of the community to consume the fish production from aquacul-

ture. If compared to other countries that are producing fisheries such as China, 

Thailand and Malaysia, level of fish consumption in Indonesia is still below 

those countries. However, if we look at the level of fish consumption, the 

number has been increasing every year. In 2006, Indonesia's per capita fish 

consumption amounted to 25.03 kg/capita/year. In 2013, the level of con-

sumption rose to 35.14 kg/capita/year, which means there is a growth in con-

sumption of 40.39% (figure 3.10). If this figures in Indonesia keeps rising, then 

domestic market for fish product would be sustainable. At the end, increasing 

on fish consumption will benefit both for producers and consumers. For the 

producers, they will have sustainable markets for their products and for con-

sumers; they will afford to consume cheap food with high nutrition. 
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Figure 3.10 

Fish Consumption Level in Indonesia between 2008 and 2013 

 
Source: Directorate General of Processing and Marketing of Fisheries (P2HP), KKP Republic of Indonesia 

This chapter concludes that there is a possibility of relationship between 

aquaculture and poverty reduction in Indonesia. From the explanation men-

tioned above, this relation is possible because of the following two reasons, 

namely, supply side and demand side. For the supply side, Indonesia still has 

unused potential lands to be developed and available work forces to be em-

ployed. On demand side, Indonesian large population can be considered as 

promising markets. 
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Chapter 4 
Data and Methodology  

 

This chapter represents data and methodology that are used in the study. First 

sub chapter explains data and variables. Next is about methodology, which ex-

plains the model and type of analysis. The last will explain descriptive of statis-

tics. 

4.1 Data  

This study uses secondary data with samples from 33 provinces in Indonesia in 

the period of 2002 to 2013. The data will be organized into an annual balanced 

panel data. This data was collected from the KKP of the Republic of Indonesia 

and BPS. 

To compare, this study will employ data from districts and municipalities, 

collected from province from various years started from 2008 until 2013. 

However, because not all provinces provide data of production for each dis-

tricts and municipalities into their administrative documents, this part only use 

data from 132 districts and municipalities from 9 provinces in Indonesia, 

which are spread out from western to eastern part of Indonesia. 

4.2 Methodology 

To measure the relationship between aquaculture productions and poverty al-

leviation in Indonesia, this study will employ total production of aquaculture as 

the main independent variable. The reason of this is due the fact that it repre-

sents how production is aquaculture sector is in the region in terms of quantity 

of the products.  

To capture leverage of other variables, which are influencing the poverty 

in the region, Gross Regional Domestic Product (GRDP) and total population 

will be employed as control variables. The decision to employ GRDP and 

population is because the literatures have proved that such variable can influ-

ence poverty in the region  (Kelley and Schmidt 1995, Roemer and Gugerty 

1997, Dollar and Kraay 2002, Lanjouw and Ravallion 1995, Fosu 2009). How-

ever, the impact of these two controlling variables can be positive or negative 

in the regional poverty. Roemer and Gugerty  (1997) argue that there is posi-

tive correlation between economic growth and income growth of the poor. It 

means that increasing in economic growth will increase living standard of the 

people in the region (reducing number of poor people). In addition, Dollar and 

Kraay  (2002) state that the poor will be benefit from the growth on average 

equal with all members of societies. On the other hand, Justin Forsyth (Policy 

Director of Oxfam) through its paper in “The Economist” strongly stated that 

the growth and globalization acting as a brake on poverty reduction because 

the growth and globalization have made income disparities wider among socie-

ties6. Taking China and India as examples for this argument, he argues that the 

                                                 
6 http://www.economist.com/node/315409, accessed July 2015 

http://www.economist.com/node/315409
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relationship between the growth and poverty reduction is weakening when in-

equalities between rich and poor in the region are wider. In line with the point 

of view by Justin Forsyth, Fosu  (2009) also argues that the response of pov-

erty reduction to economic growth is small. It means that growth does not 

have a capacity to reduce poverty. He also emphasizes, moreover, that higher 

rate of income inequality inclines to exacerbate the poverty.  

It is also true with variable of population. There are contradicting points 

of view on the role of population to affect poverty. Malthus and his propo-

nents have argued that population has positive correlation with poverty. They 

argue that saving, which is initially allocated for infrastructure and development 

must be diverted to provide food, health care, housing and education needs 

when there is a boom in population (Merrick 2002). On the other hand, some 

economists believe that population could have negative correlation to poverty. 

It means poor people tend to have more children because it symbolizes the 

wealth, providing more labors for household, and for caring for parents in the 

old age (Ibid). In addition, Lanjouw and Ravalion  (1995) argue that the rela-

tionship between poverty and household size vanish in certain point of cost of 

living (case study of Pakistan). Besides all independent variables mentioned 

above, this study also uses dummy variables of year as another independent 

variable to capture unobserved variables in particular year that can influence 

the rate of poverty in Indonesia such as education, health, inflation, investment 

and social welfare programs. 

This study applies three different indicators of poverty, which are con-

sidered as absolute poverty as dependent variables. These three indicators are 

percentage of poor people (P0), poverty gap (P1) and poverty severity (P2). The 

reason to apply these three indicators altogether is that percentage of poor 

people (P1) alone cannot provide in-depth information on poverty. By combin-

ing with two other indicators, this study has more justification on the impact of 

aquaculture production in reducing poverty. In addition, these three indicators 

are commonly used in representing extreme poverty.  

Figure 4.1 

Empirical Framework of Aquaculture Production in Reducing Poverty 

 

Based on figure 4.1, it has been developed a model that can be used to 
investigate on how aquaculture can affect poverty in a region as represented in 
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equation below. The model will be differentiated into two levels of data, pro-
vincial level and districts and municipalities level.  

For provincial level the equation 1 will represent the model that will be 
used. 

Yit = i + 1 tot_aqprodit+ 2 popit + 3 grdpit+ 4 yeart + uit  …… (eq. 1) 

Where:  

Y   = poverty indicators, which consist of;  

P0   = Percentage of poor people /Head Count Index (HCI) 

P1  = Poverty Gap Index (PGI)  

P2  = Poverty Severity Index (PSI) 

Tot_aqprod   = total production of aquaculture  

pop              = population per province 

grdp             = gross regional domestic product in constant price 

α                   = intercept 

 = coefficient of each independent variable 

year               = dummy time  

uit                  = the error term.  

Subscripts i for province, t for year.  

For districts and municipalities level the equation 2 will be used. 

Yit = ai + b1 tot_aqprodit+ b2 popit + b3 grdpit+ b4 yeart + uit  …… (eq. 2) 

Where:  

Y   = poverty indicators, which consist of;  

P0   = Percentage of poor people /Head Count Index (HCI) 

P1  = Poverty Gap Index (PGI)  

P2  = Poverty Severity Index (PSI) 

tot_aqprod   = total production of aquaculture  

pop              = population in districts and municipalities 

grdp             = gross regional domestic product in constant price 

a                 = intercept 

b = coefficient of each independent variable 

year              = dummy time  

uit  = the error term.  

Subscripts i for districts and municipalities, t for year.  

 

Table 4.1 shows relationship of each independent variable to each pov-

erty measurement. Total production of aquaculture is expected to be positive 
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to reduce poverty (negative to poverty measurement; P0, P1 and P2) for both 

provincial level and districts/ or municipalities level. It is similar with total 

production; GRDP for all level is expected to be negative to indicators of pov-

erty. Meanwhile for population, the sign is expected to be positive to poverty. 

It means increasing in population will also increase indicators of poverty. 

Table 4.1.  

Summary and Hypothesis of Each Variable 
Type of varia-

bles 
Name of 
variables 

Details Expected sign Source of Data 

Dependent vari-
ables 

P0 Percentage of 
poor people from 
each province, 
district and mu-
nicipality 

 BPS 

 P1 Poverty gap from 
each province, 
district and mu-
nicipality 

 

 P2 Poverty severity 
from each prov-
ince, district and 
municipality 

 

Independent 
Variables 

Total aqua-
culture pro-
duction 

A number 
of total produc-
tion of aquacul-
ture from each 
province, district 
and municipality 

Negative Ministry of 
Maritime Affairs 
and Fisheries for 
provincial level 
and province in 
figures for dis-
tricts and munic-
ipalities level. 

 GRDP Gross of Regional 
Domestic Prod-
uct from each 
province, district 
and municipality 

Negative BPS for provin-
cial level and 
GRDP districts 
and municipali-
ties in Indonesia 
in various years 
for districts and 
municipalities 
level. 

 Population A number of 
population from 
each province, 
district and mu-
nicipality 

Positive BPS for provin-
cial level and 
province in fig-
ures for districts 
and municipali-
ties. 

 

4.3. Descriptive Statistics 

This subchapter describes general information of each variable both independ-

ent and dependent variables which are applied in the study. This analysis will 

be separated into two types of data namely provincial and districts and munici-

palities. The reason to differentiate these data is because the provincial data is 

started from 2002 until 2013, while districts and municipalities data is started 

from 2008 until 2013. 
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4.3.1 Provincial Level 

In general, percentages of poor people (P0) from each province vary from 

3.18% to 41.8% with the average percentage of poor people about 15.93%. 

For the gap of poverty (P1), the lowest gap is about 0.39% and the highest gap 

is about 12.97% with the mean 2.95%. Meanwhile, poverty severity (P2) is 

about 0.07% for the lowest and 5.66% for the highest. Most provinces that 

have higher poverty problem based on the three indicators of poverty are lo-

cated in the eastern part of Indonesia such as West Papua (41.34% for P0, 

12.97% for P1 and 5.66% for P2), Gorontalo (32.13% for P0, 7.02% for P1 and 

2.43% for P2). Only one province in west part Indonesia which still has this 

problem, namely Nanggroe Aceh Darussalam (NAD). Meanwhile for the mid-

dle part of Indonesia, the rate of poverty is in the average range.  

On average, Indonesia has been producing 149,422.2 tons from 2002 un-

til 2013. By having various productions for each province, the smallest produc-

tion was produced by West Papua province in 2005, which was about 38 tons. 

Meanwhile, the highest production of aquaculture was owned by South Sula-

wesi in 2013 by 2,592,136 tons.   

By population, West Papua also has the smallest number compared to 

other provinces. BPS noted that in 2008, number of population in West Papua 

was around 68,495 people. The highest population is West Java in 2013 by 

more than 45,3 million people. Meanwhile, as the capital city of Indonesia, 

DKI Jakarta has the highest GRDP among the provinces. Its GRDP in 2013 

was about 477 trillion Indonesian Rupiah (IDR), while the lowest GRDP about 

1.655 trillion IDR owned by Gorontalo in 2002 (see table 4.2).  

Table 4.2 

Summary Statistics of Provincial Level 
Variable Obs Mean   Std. Dev Min         Max 

P0 385     15.93257     8.446433        3.18        41.8 

P1 385     2.958023     2.148069         .39  12.97 

P2 385     .8570649  .8025769  .07  5.66 

tot_aqprod     387     149422.2     292173.2          38 2592136 

pop       393      6993892 9957026 68495 45340799 

grdp      392     60827.45     91119.36    1655.328    477285.3 

 

4.3.2 Districts and Municipalities Level 

According Summary statistics below (Table 4.3), mean of percentage of poor 

people (P0) is about 14.76%. The lowest percentage of poor people (P1) is 

about 2.48% which is located in Balikpapan, East Kalimantan (Kaltim) Prov-

ince in 2013, while the highest percentage is about 34.53% situated in Sam-

pang, East Java (Jawa Timur) Province in 2008. The lowest poverty gap is 

about 0.25% in Balikpapan, East Kalimantan (Kaltim) Province in 2013 while 

the highest is about 11.06% is situated in West Aceh (Aceh Barat), NAD prov-

ince in 2008. In term of poverty severity (P2), Balikpapan city, East Kalimantan 

province had the lowest poverty severity in 2011 about 0.03%. Thus, the high-

est poverty severity happened in West Aceh, NAD province in 2008 was about 
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4.83%. 

Between 2008 and 2013, the mean of aquaculture production in districts 

and municipalities level was about 16,373.09 tons with the smallest production 

occurred in Subulussalam city, NAD Province in 2010 about 0.9 tons. Thus the 

highest production was reached at about 571,059.7 tons by Sumenep district, 

East Jawa (Jawa Timur) province in 2013.  

In terms of the number of people who inhabits a region, Tana Tidung 

district had the smallest population in 2008. Indonesia Statistics Bureau noted 

that Tana Tudung only inhabited around 14.57 thousand people. The highest 

population was noted in East Jakarta (Jakarta Timur), DKI Jakarta province in 

2013 inhabited by 2.79 million people. Furthermore, Seribu Island (Kepulauan 

Seribu) had a lowest GRDP compared to other districts and municipalities in 

Indonesia. It has been calculated in 2008 that the GRDP in Seribu Island was 

152 million IDR. Meanwhile, Central of Jakarta (Jakarta Pusat), DKI Jakarta 

province in 2013 had the highest GRDP by 125 trillion IDR (see table 4.3).   

Table 4.3 

Summary Statistics of Districts and Municipalities Data 
Variable Obs Mean   Std. Dev Min         Max 

P0 787     14.76329     6.542865        2.48       34.53 

P1 787     2.482344     1.473777        0.25        11.06 

P2 787     .6601398  .4853866  .03  4.83 

tot_aqprod     783     16373.09         57743.09          .9  571059.7 

pop       792     533.5951     573.5193    14.57989        2791 

grdp      790      7251650 1.76e+07  152073.4    1.25e+08 
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Chapter 5 
Results and Discussion  

 

In this chapter the results of estimation using poverty indicators as dependent 

variables and aquaculture production as primary independent variable are pre-

sented. Started from provincial level then continued to district and municipali-

ties level, impact of aquaculture production in reducing poverty will be ana-

lyzed using Fixed Effect and Random Effect Models. 

5.1 The impact of aquaculture production on poverty in provincial level 

5.1.1 Validity of the model 

In order to get a valid model, it requires a test. The test is named Hausman 

test. The aim of this test is to examine which model between Fixed Effect 

(FEM) and Random Effect Model (REM) is more appropriate. The difference 

between FEM and REM is that the FEM captures the characteristics of each 

individual and the time accommodated in the intercept, however, random ef-

fect model captures differences in individual characteristics and time be ac-

commodated in the error of the model. Furthermore, FEM is an expansion of 

the use of Ordinary Least Square (OLS) with the use of dummy variables, then 

REM using generalized least squares (GLS) which is assumed that unobserva-

ble individual effects are not correlated with the independent variables or in 

other words to be random 

The Hausman test is also used to assess the inconsistencies on estimation 

of random effects by comparing the slope parameter (slope) fixed effect and 

random effect. This test follows the Chi Square statistic distribution with de-

gree of freedom as much as k, where k is the number of independent variables. 

If the probability of Chi square is smaller than the critical value, H0 is rejected 

and the appropriate model is Fixed Effect conversely when probability of Chi 

square is greater than the critical value, the exact model is Random Effect. 

Table 5.1. 
Result of Hausman Test for Provincial Level 
     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob. 

     
     Fixed effect Model 11.53 14 0.6440 

     

 

Based on the results in table 5.1, the best estimate of the model is the 

Random Effect Model (REM) with probability 0.6 which is higher than critical 

value H0. It means that the used of FEM can be rejected because the difference 

in coefficients is not systematic. 

5.1.2 Result of Estimations  

In this subchapter, result of estimation will be discussed. Hausman test has 

proved that the best model to be used is REM. However, for analytical pur-

pose both FEM and REM are presented. 
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Table 5.2 

Impact of Aquaculture production on Poverty using FEM and REM in 
provincial level 

 FEM REM 

 Dependent Variables Dependent Variables 

Independent Variables  (P0)  (P1)  (P2)  (P0)  (P1)  (P2) 

Ln (total aquaculture 
production) 

-0.4519** -0.1098** -0.0387* -0.3772** -0.1016** -0.039 

(0.19) (0. 05) (0.02) (0.18) (0. 06) (0.02) 

Ln (grdp) 2.91 - 0.082 -0.25 -0.29 - 0.426 -0.21 

(3.57) (0. 99) (0.44) (1.96) (0. 42) (0.13) 

Ln (population) 0.089 0.117 0.051 -0.043 0.094 0.42 

(0. 29) (0.07) (0.03) (0. 56) (0. 12) (0.05) 

Y2 (Dummy 2003) -0.92*** 0.23* 0.14* -0.77*** 0.25* 0.14** 

(0.23) (0.13) (0.07) (0.19) (0.13) (0.07) 

Y3 (Dummy 2004) 
 

-1.61*** 0.02 0.12 -1.37*** 0.05 0.12 

(0.31) (0.14) (0.10) (0.26) (0.13) (0.10) 

Y4 (Dummy 2005) -1.58*** 0.11 0.13 -1.20*** 0.15 0.12* 

(0.45) (0.15) (0.08) (0.35) (0.13) (0.06) 

Y5 (Dummy 2006) -0.76 0.19 0.16 -0.26 0.25 0.16 

(0.65) (0.19) (0.11) (0.46) (0.17) (0.10) 

Y6 (Dummy 2007) -2.01** 0.18 0.20 -1.36** 0.25 0.19* 

(0.80) (0.29) (0.15) (0.59) (0.21) (0.11) 

Y7 (Dummy 2008) -3.46** -0.15 0.08 -2.65*** -0.07 0.07 

(1.01) (0.28) (0.14) (0.77) (0.18) (0.08) 

Y8 (Dummy 2009) -4.63*** -0.36 0.03 -3.64*** -0.25 0.02 

(1.22) (0.34) (0.16) (0.88) (0.21) (0.08) 

Y9 (Dummy 2010) -5.29*** -0.58 -0.02 -4.13*** -0.45 -0.03 

(1.43) (0.43) (0.21) (1.06) (0.28) (0.12) 

Y10 (Dummy 2011) -6.59*** -0.80 -0.07 -5.24*** -0.65** -0.09 

(1.63) (0.47) (0.23) (1.20) (0.28) (0.11) 

Y11 (Dummy 2012) -7.25*** -0.91* -0.10 -5.71*** -0.74** -0.11 

(1.75) (0.50) (0.05) (1.27) (0.29) (0.11) 

Y12 (Dummy 2013) -7.91** -1.10* -0.17 -6.18*** -0.92** -0.19 

(2.29) (0.59) (026) (1.77) (0.37) (0.12) 

Constant -6.76 3.45 3.05 26.53* 7.18** 2.79* 

(32.80) (9.19) (4.19) (13.79) (3.51) (1.47) 

       

Number of observa-
tion 

385 385 385 385 385 385 

Number of group 33 33 33 33 33 33 

R-squared 0.175 0.073 0.127 0.127 0.151 0.128 

F-test 44.87*** 20.97*** 12.26*** 614.46*** 310.12*** 171.64*** 
Standard errors in parentheses; *** p < 0.01, ** p < 0.05, *<0.1 

As we can see from the table above, the appropriate model is REM. 

Thus, the result from the model will be applied to asses how the impact of aq-

uaculture production for different indicators of poverty in Indonesia.  
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Impact of aquaculture production on percentage of poor people (P0) 

From table 5.2, we can see that aquaculture production has negative im-

pact on percentage of poor people (positive to reduce number of poor people) 

both in FEM and REM models. It means increasing in the production can re-

duce percentage of poor people. This finding fits with literatures that support 

the role of aquaculture in reducing poverty (Allison 2011, Belton et al. 2012, 

Edwards 2000, Toufique and Belton 2014). With the significant level at 95%, if 

the production increases by 10% then people who live under poverty line will 

be reduced by 3.7% for REM model (column 4, row 1).  

For variable of GRDP, the impact is not significant, however, the sign is 

expected with the study, which is conducted by Roemer and Gugerty (1997). 

However, for variable of population is questioned because the sign is negative 

which means that increasing in population will reduce percentage of poor peo-

ple. However, when FEM is applied, the sign of population’s coefficient 

changes to be positive. Here, the variable cannot be justified whether the im-

pact is positive or negative because it is suspected there is endogeneity problem 

between population data and percentage of poor people in random effect 

model. For this study, endogeneity problem for population is not really essen-

tial because the variable itself has been considered as a control variable that is 

functioning to capture other factors than can affect poverty. 

For time dummy variables, the coefficient seems to have significant nega-

tive impact to percentage of poor people (P0). It is proven by value of the coef-

ficient is bigger over time with significant level at 99% with a basis year in 

2002. Thus, we can conclude that percentage of poor people reduces over 

time. 

Impact of aquaculture production on poverty gap (P1) 

When estimation employs poverty gap (P1) as dependent variable, the re-

sults also support the first estimation (both in FEM and REM models). With 

significant level at 95%, aquaculture also supports in reducing the gap of aver-

age expenditure of each the poor from the poverty line. The aquaculture will 

decrease the gap of poverty by 1% if the production is improved by 10% (col-

umn 2, row 1 in random effect model). Similar with the result of estimation 

when it is tested by percentage of poor people, GRDP and population do not 

have the significant impact, although the sign is also negative and positive re-

spectively which are suitable with the literatures.  

Meanwhile dummy time variables show the effect of aquaculture is nega-

tive significant at 95 percent started in 2011 until 2013. It means that the gap 

of poor people from the poverty line has been narrowing since 2011. Although 

its values increasing over time, the coefficient of dummy variable in poverty 

gap is not as big as in percentage of poor people (P1).  

Impact of aquaculture production on poverty severity (P2) 

For this indicator, aquaculture has no significant impact at all. It means 

increasing or decreasing in the production will not influence poverty severity in 

the regions. However, the sign is still negative (positive to reduce poverty se-
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verity in the region). Insignificant impact of aquaculture production also hap-

pens on GRDP and population, although the sign of each variable to poverty 

severity suitable with the literatures.  

5.2 The impact of aquaculture production on poverty in Districts and 

Municipalities Level 

5.2.1 Validity of the model 

Similar with provincial level, in this subchapter Hausman test will be applied to 

decide which model is better whether FEM or REM. According to the result 

of Hausman test, Random Effect Model is better than Fixed Effect Model (ta-

ble 5.3). It can be seen from the probability of Chi Square by 0.0019 smaller 

than critical value. It means we can reject the hypothesis that said random ef-

fect model is better. 

Table 5.3.  

Result of Hausman Test for Districts and Municipalities Level 
     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  
     
     Fixed effect Model 24.44 8 0.0019 
     

 

5.2.2 Result of Estimations 

According the table 5.3 shows that Fixed Effect Model is appropriate com-
pared to REM. Thus, for districts and municipalities level, analysis will be con-
ducted based on FEM model. 

Table 5.4 

Impact of Aquaculture production on Poverty using FEM and REM in 
districts and municipalities level 

 FEM REM 

 Dependent Variables Dependent Variables 

Independent Variables  (P0)  (P1)  (P2)  (P0)  (P1)  (P2) 

Ln (total aquaculture 
production) 

-0.1133** -0.0212 -0.0069 -0.0753 -0.0107 -0.0011 

(0.05) (0.03) (0.01) (0.05) (0.02) (0.008) 

Ln (grdp) -0.946 - 1.115 -0.206 -4.210*** - 0.782*** -0.192*** 

(1.66) (1.02) (0.30) (0.59) (0.11) (0.03) 

Ln (population) 9.066*** 1.290 0.014 4.210*** 0.685*** 0.141*** 

(2.34) (1.43) (0.66) (0.84) (0.17) (0.04) 

Y2 (Dummy 2009) -1.73*** -1.01*** -0.42*** -1.50*** -1.02*** -0.42*** 

(0.10) (0.12) (0.04) (0.08) (0.11) (0.04) 

Y3 (Dummy 2010) 
 

-2.90*** -1.13*** -0.45*** -2.33*** -1.15*** -0.46*** 

(0.23) (0.17) (0.05) (0.15) (0.13) (0.05) 

Y4 (Dummy 2011) -3.60*** -1.31*** -0.52*** -2.73*** -1.35*** -0.54*** 

(0.33) (0.24) (0.07) (0.20) (0.15) (0.05) 

Y5 (Dummy 2012) -4.27*** -1.43*** -0.57*** -3.11*** -1.49*** -0.60*** 

(0.45) (0.30) (0.09) (0.23) (0.15) (0.05) 

Y6 (Dummy 2013) -4.59*** -1.40*** -0.56*** -3.15*** -1.47*** -0.59*** 

(0.55) (0.35) (0.10) (0.27) (0.15) (0.05) 
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Constant -20.25 13.32 4.08 54.52 11.06*** 3.11*** 

(26.98) (15.64) (5.13) (5.35) (1.00) (0.28) 

       

Number of observa-
tion 

781 781 781 781 781 781 

Number of group 132 132 132 132 132 132 

R-squared 0.0093 0.2665 0.2624 0.3186 0.3039 0.3126 

F-test 66.20*** 28.10*** 26.05*** 558.31*** 246.48*** 235.24*** 

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, *<0.1 

In this subchapter, the impacts of aquaculture production are not as 

stronger as in provincial level. Total production of aquaculture only has capaci-

ty in reducing percentage of poor people (see table 5.4). With the significant 

level at 95%, if the production would be increased by 10% then percentage of 

poor people in districts and municipalities will decrease by 1.1% (column 1, 

row 1). Population variable in this model also has significant impact to increase 

percentage of poor people (P0) with significant level at 99%. It means that in-

creasing in 10% of population in the districts and municipalities will increase 

percentage of poor people by 90%. Meanwhile, for another controlling varia-

ble, GRDP does not have significant impact on the percentage of poor people, 

however, the sign has been following the literatures that have been mentioned 

in previous chapter. For dummies, here represents the change of the percent-

age of poor people every year from 2008 to 2013, has shown reduction with 

significant level at 99%. With time base 2008, the coefficient is getting larger 

every year. It means percentage of poor people in districts and municipalities 

level has been decreasing in six year. 

For poverty gap (P1) and poverty severity (P2), impact of aquaculture 

production is not significant (column 1, row 2 and 3). This is also found in 

other control variables; GRDP and population. When dummies time are em-

ployed into these two indicators of poverty, the impact is significant at 99%. It 

means that poverty gap and poverty severity have decreased every year. How-

ever, the sign of each coefficient (poverty gap, poverty severity, GRDP and 

population) follow the literatures. 

In short, aquaculture production only has a power to reduce percentage 

of poor people in districts and municipalities level but not for poverty gap and 

poverty severity in the areas. 

5.3 Analysis of The Results 

In general, aquaculture production has indicated positive impact to reduce 

poverty in Indonesia, which is proven by negative sign on each production co-

efficients for all indicators of poverty both in provincial and districts and mu-

nicipalities level. This finding is supported by empirical findings from previous 

studies, which were conducted in Bangladesh, the Philippines, and Sub-Saharan 

Africa  (Irz et al. 2007, Belton et al. 2012, Toufique and Belton 2014, Kaliba et 

al. 2007). Although most of these studies did not directly link between produc-

tion and poverty indicators, however, their results showed that through several 
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channels such as consumption, jobs and income, poor people have benefited 

from increased production.  

Impact of aquaculture is stronger in reducing percentage of poor people 

(P0) both in the provincial level and in districts and municipalities level (signifi-

cant at 95%). It means that every time increasing in the production will affect 

to reduce the percentage of poor people in Indonesia. When this study em-

ploys other indicators of poverty; poverty gap (P1) and poverty severity (P2), 

the impact seems not as strong as in percentage of poor people. In provincial 

level, aquaculture has still significant impact on poverty gap (P1), however, for 

districts and municipalities level, it does not have significant impact. For the 

last indicator of poverty, poverty severity (P2), the impact of aquaculture pro-

duction is not significant both for provincial and districts and for municipali-

ties level.  

By combining impact of aquaculture production for three indicators of 

poverty (P0, P1 and P2) both in provincial and districts and municipalities level, 

it can infer that the impact of the production of aquaculture seem to be weak. 

By observing the coefficient of total production for each dependent variable 

(P0, P1 and P2), the numbers are also small. This finding is in line with Final 

technical report of Aquaculture, Food Security, Poverty Alleviation and Nutri-

tion (AFSPAN) which states that “aquaculture is not a strong element in the 

dynamics of poverty alleviation at the macro level in Low Income Food Deficit 

Countries (LIFDCs) compared to much larger agriculture sector”7. It is caused 

by labor absorption on aquaculture activities which is not as big as crop agri-

culture or animal husbandry (Ahmed and Lorica 2002). It is proved by number 

of people who work in this field by only 3.8 million in 2012 (see figure 3.9). By 

comparing with the total number of labor force in Indonesia in the same year 

about 118 million people, aquaculture sector only absorbed 3.2% of them. Low 

absorption of this sector is caused by type of work offered is temporary which 

is only required at the time of harvest whereas at the time of caretaking, small 

farming companies prefer to optimize their family members to reduce produc-

tion costs, particularly wages.  

In addition, according to BPS, aquaculture sector also has low quality of 

human resource that work in this field. This statement is inline with Pontoh  

(2014) which is found in North Sulawesi Province, especially in Tandengan 

Village Minahasa Regency. He found that almost 60% of fish farmers were on-

ly graduated from senior high school, 20% graduated of junior high school, 

10% of the primary schools and only 10% equivalent to bachelor. Low quality 

of human resources will affect productivity and quality of the product yielded 

on this sector. That is why Indonesian fish products are difficult to compete 

with other products in international markets. It is because many farming do 

not use a good quality of seeds and do not know how the way to grow the fish 

based on international standard of safety food.  

                                                 
7 http://www.afspan.eu/publications/reports/afspan-final-technical-report-d8.2.pdf (p. 11), 
accessed July 2015. 

http://www.afspan.eu/publications/reports/afspan-final-technical-report-d8.2.pdf


 

 38 

Compared to the quality of fish from other countries such as China, Vi-

etnam and Thailand, quality of Indonesian products remains low. It makes In-

donesian products less competitive in the international markets. For example, 

although Indonesia and Vietnam are producers of pangasius, however, interna-

tional markets prefer to import Vietnamese products. It is proved by number 

of pangasius farms that have been acknowledged to export their products, In-

donesian farming companies have been left behind. Compared to Vietnam 

which have 45 pangasius farms that have been certified by Aquaculture Stew-

ardship Council (ASC) standard, Indonesia until now does not have any pan-

gasius farm which is fulfilled such standard8. This condition is also happening 

to seaweed and shrimp, which is the flagship Indonesian aquaculture. Export 

of seaweed and shrimps are still hampered by the low quality of products in the 

international market. Especially for shrimps, Indonesia only has two compa-

nies that have been certified by ASC while Vietnam has 14 companies that 

have met the certification of ASC for their shrimps. As a result, it is very rare 

to find Indonesian products in international markets such as in Europe and 

America. Most of the products are only sold in domestic market. 

Besides the low exporting market for aquaculture products, financial 

support from banks for aquaculture business in Indonesia is still low. Accord-

ing to Banking Monitoring Report - first quarter (Laporan Profil Industri 

Perbankan – Triwulan I) 2015 by Indonesia Financial Service Authority (OJK), 

per December 2014, fisheries sector (capture fisheries and aquaculture) only 

got 0.20% of the total credits disbursed by the banking industry during 2014. 

This amount is equivalent to 18.1 trillion rupiah from 3,702.2 trillion rupiah 

loans disbursed by the Indonesian banking industry during 20149. This number 

is very small if compared to manufacturing sector 18.27% of total credit dis-

bursed the banking industry in the period or equivalent with 676.3 trillion rupi-

ah or compared to Wholesale & Retail Trade which was gaining 19.61% or 

around 726 trillion rupiah (ibid). A reason why the banking industry is not keen 

to support this sector since aquaculture sector is considered less profitable and 

have a high risk of failure.  

Low level education of the farmers, lack of the market and financial sup-

port have made the development of aquaculture as the backbone of alleviating 

poverty in the rural and coastal areas in Indonesia is getting difficult. Accord-

ing to Shang  (1985)to develop the potential economy of aquaculture, it needs 

to consider internal and external factors.  

Shang has been identifying five major areas that affect the development 

of aquaculture namely; 

(1) the relative economics of rearing and marketing various species; (2) the comparative 

advantages of rearing and marketing aquaculture species which compete with those 

raised in other regions in either domestic or foreign markets; (3) the relative economics 

                                                 
8 http://www.asc-
aqua.org/index.cfm?act=tekst.item&iid=4&iids=204&lng=1#yneqpzhsulog, accessed July 
2015. 
9 http://www.ojk.go.id/laporan-profil-industri-perbankan-triwulan-i-2015, accessed July 2015. 

http://www.asc-aqua.org/index.cfm?act=tekst.item&iid=4&iids=204&lng=1#yneqpzhsulog
http://www.asc-aqua.org/index.cfm?act=tekst.item&iid=4&iids=204&lng=1#yneqpzhsulog
http://www.ojk.go.id/laporan-profil-industri-perbankan-triwulan-i-2015
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of aquaculture versus other economic activities, for instance animal husbandry, that ei-

ther require the same inputs or compete in the same product markets; (4) the expansion 

of other economic activities that produce positive or negative externalities for aquacul-

ture; and (5) the existing regulations and institutions related to aquaculture development  

(Shang 1985: 299). 

This is in line with the Minister of Indonesian Coordinating for Maritime 

Ministry which was stating that there are six things that must be laid out in de-

veloping aquaculture in Indonesia, the location or the zoning arrangement; 

availability of seeds fisheries; availability of feed fisheries; antiviral drugs; aqua-

culture technologies such as floating cages or cages step; and marketing10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
10 http://www.mongabay.co.id/2015/04/21/sudah-saatnya-indonesia-fokus-bangun-sektor-
perikanan-budidaya/, accessed July 2015. 

http://www.mongabay.co.id/2015/04/21/sudah-saatnya-indonesia-fokus-bangun-sektor-perikanan-budidaya/
http://www.mongabay.co.id/2015/04/21/sudah-saatnya-indonesia-fokus-bangun-sektor-perikanan-budidaya/


 

 40 

Chapter 6  
Conclusion and Further Research 

6.1 Conclusion 

The study is aimed to investigate the connection between aquaculture produc-

tion and poverty reduction in Indonesia represented by three indicators of 

poverty, namely, percentage of poor people (P0), poverty gap (P1) and poverty 

severity (P2). By using two different models, Fixed effect Model and Random 

Effect Model and also by using two different levels of data, at level of provinc-

es and districts and municipalities level, this study has provided a proof of the 

positive role of aquaculture production in reducing poverty in Indonesia. Indi-

cation of the role of this sector can be seen from negative sign of each coeffi-

cient of indicators of poverty (P0, P1 and P2) both for provincial and districts 

and municipalities level.  

However, the expansion of production is not big enough to reduce pov-

erty. Increasing in the total production by 10% only reduces the percentage of 

poor people by 3.7% for provincial level and 1.1% for districts and municipali-

ties level. Impact of the production to poverty gap only works in provincial 

level and does not work in districts and municipalities level. Even, for poverty 

severity (P2), aquaculture production does not have significant impact at all. In 

this sense, aquaculture production has limited contribution to reduce poverty 

in Indonesia.  

The small impact of aquaculture production in reducing poverty in Indo-

nesia is caused by the low level of education of fish farmers so that they do not 

have adequate knowledge to meet international standards in fish breeding. This 

is compounded by the use of poor-quality fish seed that produced low-quality 

products as well. The low quality of products in turn will be difficult to pene-

trate the international market, which is very strict in setting food safety stand-

ards that can be consumed. As a result, most of the products are only traded in 

local markets which make economic benefit that they gained is not as big as 

when they export the products into abroad. In addition, most of fish farming 

in Indonesia which are categorized as small enterprises find obstacles to access 

financial support from banking industries to expand their production because 

banking industries consider that aquaculture sector is less profitable and have a 

high risk of failure. Combination of these constraints has made it difficult for 

farmers to expand production scale in high quality. In turn, the absorption of 

employment in this sector will be low. 

To increase the role of aquaculture sector in reducing poverty needs a lot 

of efforts from the farmers, stakeholders and government. For farmers, they 

should improve the quality of their products in order to meet food safety 

standards that are applied internationally so that their products can compete 

with products from other countries. Improving the quality of products can be 

started with the use of quality seeds and application of breeding method in ac-

cordance with the standards set by the importing country. 
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In addition, farmers must also be willing to increase the quality of their 

human resources so that every technological breakthrough is generated by the 

stakeholders and government can be applied without any resistance from the 

farmers who are generally afraid to try new fishing technology. It aims to re-

duce the big negative impact of aquaculture to the quality of the environment 

such as waste management of the culture is often damaging to the environ-

ment. 

For stakeholders, such as salespeople and traders should be able in look-

ing for new fish markets for export purposes that can accommodate large pro-

duction so that farmers do not fear their products are not absorbed by the 

market. For scholars and the researchers, should be able to create the high 

quality of seed and feed which have resistant to environmental conditions be-

cause most of these items are generally imported from other countries such as 

fish meal from Chile are of course very expensive so that aquaculture is gener-

ally a small business can not afford to buy such seed and feed. 

For the government, they can support the researchers and scholars 

through funding the research in creating high quality of seed and feed in 

cheaper price. So that the farmer can afford to use these inputs in improving 

their quality of the products. In addition, the government should have to pro-

vide some applied trainings to improve knowledge of the farmers in breeding 

and maintaining negative impacts of aquaculture sector to the environment. In 

taking the international markets, the governments can create memorandum of 

understanding (MoU) with importing countries to expand exporting markets 

for the farmers.  

In short, aquaculture has the potential to reduce poverty in Indonesia. 

However, it needs a joint effort from all parties to increase the potential of aq-

uaculture in Indonesia to be not only temporary, but it can be sustainable in 

reducing poverty in Indonesia. 

6.2 Further Research 

It has been known that quality and availability of data from aquaculture 

production is difficult to find. It is also happening with this research where da-

ta for districts and municipalities level in Indonesia only recorded by a few of 

districts and municipalities. For this study, it can only collect data from 132 

districts and municipalities of 509 districts and municipalities in Indonesia. In 

addition, the years of the study is also limited from 2008 until 2013. Low quali-

ty and limited of the data for this level have made results and analysis also lim-

ited. It needs further research with higher quality of the data to assess the im-

pact of aquaculture production in reducing poverty and to see which one is 

bigger the advantage of aquaculture production in economic side or negative 

externalities of aquaculture to environment. For impact of population to pov-

erty, it also needs to be studied further, because it has been suspected that 

there is endogeneity problem among population data and aquaculture produc-

tion data that make the result of estimation in provincial level especially for 

percentage of poor people is negative which opposes the common theory.  
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Appendices  

Appendix 1 

Hausman Test for Provincial Level 
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Appendix 2 
Result of Estimation in Provincial Level using Fixed Effect Model 

(FEM) for Each Indicator of Poverty 
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Appendix 3 

Result of Estimation in Provincial Level using REM for Each Indicator 

of Poverty 

 

 

 

 

 

 

 

 

 

 



 

 50 

 

 

 

 

 

 

 

 

 

 

 



 

 51 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 52 

Appendix 4 
Hausman Test for Districts and Municipalities Level 
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Appendix 5 
Result of Estimation in Districts and Municipalities Level using Fixed 

Effect Model (FEM) for Each Indicator of Poverty 
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Appendix 6 
Result of Estimation in Districts and Municipalities Level using REM 

for Each Indicator of Poverty 
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