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Stylized Fact Approach to Income Distribution Pattern Among Fish
Seed Producers in Jharkhand, India

Abstract
One of the serious impediments to sound policy on freshwater aquaculture is the
lack of farm-level data and consistent empirical evidence, especially on income. To
understand the income generation through fish seed production through the
community participation approach initiative of the Directorate of fisheries, Jharkhand,
we analyzed the income distribution pattern of 498 fish seed producers of
Jharkhand. The data was collected from different districts of Jharkhand by DoF for
the year 2017-18. The results revealed high gender disparity in fish seed production
as only 2.41 per cent were found out to be women. It was observed that fish seed
production has a high potential to be a very lucrative business as income showed
wide variation ranging fromRs.50,000 to Rs.27,50,000. The Lorenz curve analysis
showed moderate-income inequality indicating a higher concentration of income with
the top 10 per cent of the population. Further investigation showed that the top 10
per cent of the population earned 60 per cent of total cumulative income which was
higher than the national average which was 57 per cent while the bottom 50 per cent
of the population earned just 20 per cent of total cumulative income. The income
inequality from the GINI co-efficient was 0.48 which was lower than the national
average which was 0.55. The study concludes that though income inequality is lower
than the national average however the concentration of income with top 10 per cent
was higher than the national average. A more detailed study on fish seed production
is needed to understand the underlying facts for the disparity in income distribution

among fish seed producers.
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1. Introduction
Since 1990s, the income inequlity has been on rising trend among most developed
countries and some middle income countries, including China and India. About 71
per cent of world population reside in counties that is witnessing rising income
inequality [13]. The OECD countries are also witnessing rising income inequlity from
last 30 years, today the top richest 10 per cent earn 9.5 times the poorest 10 percent
which was 7.5 times in 1980s [2]. The World Bank classifies India among lower-
middle-income economies based on GNI per capita which ranges from $1046 to
$4,095 [14]. Oxfam India in its 2018 annual report observed India has one of the
highest wealth inequality with a Gini coefficient of 0.83. On income inequality, Oxfam
stating data limitation finds that the latest data is available from India Human
Development Survey (IHDS) and says it was on rising trends from 0.53 to 0.55 GINI
index since 2004-05 to 2011-12 which is indicative of India having High-income
inequality and was on a rising trend [9]. About 58 per cent of the Indian population in
India and 70 per cent of the rural population are dependent on agriculture and allied
sectors. Dalwai, 2012 says that agrarian distress can’t be neglected which was due
to declining productivity and growth rate from the mid-nineties [3]. India being the
second most populated country and more than 50 per cent of the population
dependent on agriculture which is under stress shows a very grim situation for the
which has one of highest wealth Inequality and high-income inequality. The
marginalized communities having subsistence livelihood are always on the edge of
the receiving ends when the economy is in such bad shape. India is faced with
another inequality that exists between different states, the southern states are
comparatively more prosperous compared to northern states especially stakes that
come under the cow belt which is also popularly known as BMRU states which

includes Bihar, Madhya Pradesh, Rajasthan, and Uttar Pradesh.

Jharkhand, which was carved out of Bihar through Bihar state reorganisation act
2000 passed in Lok Sabha and Rajya Sabha on 2 and 11 August 2000 and officially
came existence on 15 November 2000 is one of the most impoverished states in the
country. However, Jharkhand has been embarking on the road of development ever
since its formation and various sectors like service, industries and agriculture are
making strenuous efforts to elevate the socio-economic status of the people. The

agriculture and allied sectors are one the most important sector as 80 per cent of the



population are dependent on agriculture [10]. Niti Ayog CEO Amitab Kant lauded
Jharkhand at Agriculture and Food Summit 2018 for registering a 19 per cent growth
rate in the agricultural sector [1]. Such statement from the working head of India’s
apex economic think tank we can assume that growth in agriculture sector the
economics condition of the rural population is expected to improve, however, there is
a dearth of literature to vindicate this hypothesis while on the contrary Jharkhand
economic survey 2020-21 writes that Agriculture, forestry and fisheries grew only at
2.1 compound annual growth rate (CAGR). Per capita income of Jharkhand for the
year 2018-19 stood at Rs.57,863 at constant price and 79,873 at the current price
which was lower than the national average which was Rs.87.828 and Rs.115293 at
constant and current prices [8]. Within the Agriculture and allied sectors fisheries
sectors showed the highest growth rate of 12.4 per cent from 2011-12 to 2018-19
[8]. This has been possible due to the effort of DoF, Jharkhand rolling out various
schemes and training programmes to empower local communities to take fisheries
and aquaculture activities for their economic empowerment resulting in accelerated
fish production in the state. On such initiative taken up by the DoF, Jharkhand is fish
seed production through a community based participatory approach to financially
empower them. This initiative serves two purposes that to reduce the existing gap in
the demand and supply of fish seed in the state and provide income sources to
marginalised communities. The growth in fish seed production has also been
recognised as important for overall development of fisheires sector in the state of
Jharkand [7]. The generation of income and livelihood source through fish seed
production can also also reduce the stress on natural resources as marginalised
communities depend on natural resources due to their their limited access to finance
[12]. .The objective of the present study is to evaluate the income distribution pattern
among fish seed producers in the state.
2. Materials and Methods

The DoF, Jharkhand provide training to the communities on fish seed production and
also evaluate the scheme by collecting feedbacks and income data from fish seed
sale from time to time. The present study used the data on income of fish seed
producers collected by the DoF, Jharkhand for the year 2017-18. The analytical
framework like percentage, annual growth rate, compound annual growth rate, trend



analysis, Lorenz curve and Gini coefficient has been employed for the present study
are:

Sample size

The information on income was collected from active fish seed producers from
various disticts by the DoF, Jhakhand for their official record which has been used
for the current study which was collected for the year 2017-18. Table:1 provides the
district wise sample size from selected districts.

Table.l: District wise sampled fish seed producers

Districts No Districts No
Bokaro 25 | Jamtala 9
Latehar 30 | Ramgarh 24
Kunti 4 | Sahebgan; 9
Danbad 71 | Sariekella 24
Hazaribagh 42 | Simdega 9
Dumka 32 | Deoghar 7
Koderma 33 | East Singhbum 28
Palamu 27 | Gharwa 5
Chatra 25 | Girdih 16
Ranchi 24 | Godda 5
Saraikela 24

Pakur 10

Lohardaga 15

Growth rates calculation

Annual Growth rate:

__ (End value—Initial value)

= initial Value LU
Compound Annual Growth Rate
e - ( End value ) ( 1 )
~ \Initial Value/ \no of years

Gini Concentration ratio

Gini Coefficient [5] defines as a tool measure of inequalities in the come
distribution, which can be derived from the Lorenz curve. Gini coefficient is the area
enclosed between the line of absolute equality and the Lorenz curve as a portion of the total

area under the line of absolute equality. Thus,

Gini Coefficient = Area between Lorenz curve and diagonal/Total area under diagonal



The Gini Coefficient can take the maximum value of 1 (absolute inequality)
and a minimum value of 0 (absolute equality). Empirically estimation of Gini Concentration

ratio can be estimated as follows

n
L=1-) Pi(i+1)

i=1
Where,
Pi = Cumulative proportion of farm at ith class
li = Cumulative proportion of total income at ith class
i=1,2,3....n
n = Number of classes in the distribution.
L = Gini Coefficient

Gini coefficient has been evaluated to determine the pattern of income
distribution among the sampled respondents

Lorenz curve

The Lorenz curve is brought into utility for evaluating the extent of existing disparity
in income distribution among the population. It is obtained by plotting the cumulative
percentage of total income against the cumulative percentage of the total income of
recipients, starting with the small income recipients. The percentage of groups of
individuals is taken on the x-axis while on the Y-axis percentage of total income is
taken. A point on the Lorenz curves shows the percentage of the population that
accounts for the percentage of income total income. The Lorenz curve overlaps the
line of equality (45° line), when there is equal distribution of income to the recipients.
For example, 20 per cent of the population have a 20 per cent of share in total
income. The extent to which the Lorenz curve deviates from the line of equality (also
known as an equalitarian line) indicates the degree of income inequality with the
sample population. The area enclosed between the egalitarian line and Lorenz curve
is called an area of concentration and is an indicator of the concentration of income.
3. Results and Discussion
Trend analysis



For the development of fisheries sectors in the state growth of fish seed production
has been recognized as an important activity apart from skill development and
livelihood scource [7]. The trend analysis for fish seed distributed by DoF to the

communities has been analyzed and presented in the Fig:1
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Fig:1 Fish seed production trend in Jharkhand

Data source DoF, Jharkhand

The Fig:2 shows that fish seed production showed an exponential growth trend from
3799 lakhs in 2007-08 to 33,103 lakhs in the year 2016-17 showing 8.71 fold
increase in fish seed distribution by DoF to marginalized communities. This has been
possible as over the years the DoF, Jharkhand has increased the capacity to cater to

the fish seed demand.
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Fig:2 Fish seed production annual growth trend in Jharkhand

The Fig:2 shows the annual growth rate trends in fish seed production where it can
be seen the annual growth rate has been dynamic due to fluctuating growth rate,
however significant growth can be observed that from the year 2014-15, when the
growth rate has shot up to registered an annual growth rate of 141.94 per cent in the



year 2016-17. Overall the fish seed distribution registered Compound Annual growth
27.19 per cent which is very high and encouraging.

The trend analysis for fish production has also been analyzed and presented in the
Fig:3
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Fig:3 Fish Production trend in Jharkhand

Data source DoF, Jharkhand

The fig:3 indicate that over the years since the inception of Jharkhand there is a
consistent increase in fish production from 14000 tons in the year 2001-02 to 145140
tons by the year 2016-17 witnessing 10.37 fold increase. The consistent increase in
fish production has been possible due to various schemes introduced by DoF,
Jharkhand which include both state and centrally funded schemes and fish seed

production involving local communities was one such initiative.
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Fig:4 Fish production growth trend in Jharkhand

The trend in annual growth rate has also been studied to analyse how the fish

production has each year and presented through Fig:4. Analysis of Fig:4 shows that



the growth rate was been highly volatile with sharp dips and rises. The highest
growth rate was observed for the year 2006-07 by registering a 53.32 per cent
annual growth rate and the lowest growth rate was observed in the year 2009-10
with minus 7.03 per cent. The sharp dip in the growth rate can be attributed to the severe
drought spells that occurred during that period and it was interesting to note at the same
time its mother state Bihar was hit with a flood. Nevertheless the overall fish production
in Jharkhand observed a high growth rate with compound annual growth rate of
16.04 which was more the Jharkhand economic survey report which pegged the
growth rate at 12.4 per cent for the year 2011-12 to 2018-19 [8].

Gender and caste profile of fish seed producers
Gender and caste composition of fish seed producers has been studied understand

the gender and caste patrticipation in fish seed production in Jharkhand.
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The Fig:5 shows the gender composition of fish seed producers which reveals that
women participation is extremely low about 2.41 per cent, whereas men constitute
97.59 per cent. A similar picture was observed by gawa, 2015 in trout culture in
Kashmir where women participation was less than 3 per cent [5]. Jharkhand has
48.68 per cent of women population which is almost close to 50 per cent with 1.61
crores out the total population of 3.30 crores (2011 census), therefore women
participation is very necessary involve the excluded remaing half of the population in
productive economic activities which will ultimately help to lift the economy. Hence,
effort should be directed towards women participation which will also make them
financially empowered. The Fig:6 shows the caste composition of fish seed
producers and it showed OBC from the largest group which was 61.04 per cent



followed by ST which was 23.09 per cent. SC and Gen formed the least group with
10.64 and 5.22 per cent respectively.

Income distribution of fish seed producers

The minimum income was found to be Rs.50,000 while the highest income was
registered to be Rs.27,50,000 having a staggering range of Rs.27,00,000. To have
more information on income levels, the fish seed producers were classified into 5
income groups viz Rs.50,000-Rs.1llakh, Rs.llakh-1.5lakh, Rs.1.5lakh-Rs.2lakh,
Rs.2Lakh-Rs.lakh and >Rs.2.5 lakh and results have been presented in Fig:7.
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Fig:7 Fish seed producer’s income category

From Fig:7 we can visualize that largest income group is Rs.50,000-Rs.1lakh
accounting for about 41.77 per cent of fish producers. Second major income group
was Rs.1llkah-1.5 lakh with 25.90 percent followed by >Rs.2.5lakh (17.87%), Rs.1.5
lakh-2 lakh (7.63%) and Rs.2lakh-2.5lakh (6.83%) respectively. When compared with
state per capita income which was Rs.79,873 it was found that 28.11 per cent of fish
growers were having lower income levels, while 68.98 per cent were having income
lower national per capita income (Rs.1,15,293) both were calculated at current prices
[8]. To investigate the disparity in income distribution among the fish seed producers
Lorenz curve and GINI coefficient was estimated. The Fig:7 shows the Lorenz curve

which gives us a visual picture of income inequality among fish seed producers.
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Fig:8 Lorenz curve of fish seed producers

Analysis of the Lorenz curve showed that 10 per cent of the population earn 60 per
cent of total cumulative income which was higher than the national average where
top 10 per cent hold 57 per cent of national income [4]. We analyzed the state of the
bottom strata of the income category it was observed that the bottom 50 per cent of
the fish seed producers earn mare 20 per cent of total cumulative income indicating
high inequality. Hence, it can be concluded from the Lorenz curve study showed
there exist a moderate level of income inequality among fish seed producers which
was validated from the GINI coefficient of 0.48. Radhakrishan et al, 2017 observed
higher income in non fishing activities then fishing, where higher income inequlity
was observed in fishing activities [11]. The GINI coefficient for income inequality
when compared with national-level latest data available for the year 2011-12 found
to be lower as the national average was pegged at 0.55 [9]. Therefore, from the
study of the Lorenz curve and Gini coefficient we can conclude that overall the
income inequality was lower than the national average however at the same time
higher concentration of income with the top ten per cent was observed compared to
the national average.

4. Conclusion

The trend analysis of fish seed and fish production showed an increasing trend over
the years in the state of Jharkhand. The enhancing fish seed production through
community participatory approach served two objectives of facilitating increasing the
fish seed production and providing an avenue of livelihood for resource deficient
communities of Jharkhand. The investigation on income showed that fish seed

production is a high return enterprise where returns range from Rs.50,000 to



Rs.27,50,000. The wide range could be due to the scale of operation and a varying
number of production cycles which needs further investigation. There is a need to
bring gender parity in fish seed production and the stake of women needs to be
increased which was found to be less than 3 per cent. The majority (41.77%) of fish
seed producers fall in the lowest income group that is Rs.50,000 to Rs.1llakh and
only 17.87 highest income group that is >Rs.2.5lakh. when income inequality was
analysed revealed that there was a higher concentration of income with the top 10
per cent which earn 60 per cent of cumulative income which is higher than the
national average which was 57 per cent. However, from the Gini coefficient, we
found that overall income inequality was lower than the national average.
Nevertheless, efforts should be directed towards reducing income inequality and
facilitating inequitable distribution of income among the beneficiaries.
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