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ABSTRACT

The Indian oilsardine Sardinella longiceps (Valenciennes, 1847) is a significant contributor to the marine fisheries economy
of India. The species showed wide fluctuations in landings in the past and during recent years, the decline in landings is
an issue of concern for sustainable harvest of the resourcee specially in the context of climate change regime.The paper
analysed the economic impacts of fluctuations in oilsardine landings in terms of gross earnings realised at landing centre and
retail levels; inflation in the domestic markets and external trade during the 2000-2018 period. The analysis indicated that
the decline in landings was more in the state of Kerala as compared to all India landings. The inflation at point of first sales
(landing centre level) was more during 2000-09 period whereas at retail market level inflation was highest during 2010-18.
The inflationary pressure on domestic consumers in Kerala was more during 2010-18 period. The growth in external trade

of sardines was in tune with the Indian oilsardine landings in the country.
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Introduction

The Indian oilsardine plays a vital role in meeting
the nutritional requirement of countries across the world
(Isaacs, 2016). Besides being a cheap source of protein
in human diet, it is a highly preferred raw material in the
fish meal industry across the globe accounting for 16%
share among the various resources used for preparation
of fish meal (Barlow, 2000). The other non-food uses
include production of aquafeed and poultry feed or as
bait in capture fisheries (Rohit et al., 2018). Apart from
consumption in fresh form, a part of the Indian oilsardine
catch is also used in dry fish trade (Shyam ef al., 2016).

Oilsardine fisheries had shown wide fluctuations
across the globe and anthropogenic as well as environmental
factors are assumed to influence the landings (Rohit
et al., 2018). In India, oilsardine forms a major resource in the
south-west coast of India. However, it is distributed all along
the west coast and along major part of the east coast. The
share of oilsardine to the marine fish production in India
varied from 2 to 33% in various years during 1962 to 2015
(Rohit ez al., 2018). Pillai e al. (2003), Abdussamad et al.
(2015) and Pravin and Meenakumari (2016) analysed the
trends in oilsardine landings in India. The sardine economy
in Kerala and the impact of catch decline on the traditional
fishers in Kerala was studied by Shyam et al. (2015; 2017).

Rohit et al. (2018) discussed the causes of fluctuations in
oilsardine landings, distribution, marketing channels and
socio-economic factors in India and Kripa er al. (2018)
analysed the factors causing the decline in oilsardine landings
along Kerala. Balan and Sathianandan (2007) estimated
the maximum sustainable yield (MSY) of oilsardine in
Kerala. The population and stock structure of oilsardine
were studied by Rohit and Baht (2006), Sebastian et al.
(2017), Sukumaran et al. (2016) and Rohit ef al. (2018).

Among the Indian maritime states, Kerala has always
been the major producer of oilsardine and the average
annual landings in Kerala pegged at 0.58 million t during
2001 to 2010 (Pillai et al., 2003, Kripa et al., 2018).
Oilsardine is a highly preferred table fish in Kerala and
Karnataka, whereas in other major oilsardine producing
states like Maharashtra, Gujarat and east coast states it
is considered as a low value bycatch. In Kerala, during
times of acute scarcity, consignments of oilsardine are
procured from other coastal states like Karnataka, Goa,
Maharashtra, Tamil Nadu and Andhra Pradesh (Das et al.,
2013; Shyam et al., 2015; Roul et al., 2016) and also
imported from other countries such as Oman (Prakasan
etal., 2015).

The steep decline in oilsardine landings in recent past
is a critical issue of concern both for the direct consumers
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as well as industries dependent heavily on the fish either
for the preparation of value added products or as a raw
material for production of fish oil and fish meal.The
decline in the catch has had serious implications on the
marine fisheries economy as well as on the livelihood
security of small scale fishers in the country. Aswathy and
Narayanakumar (2017) reported that, the growth in the
value of oilsardine landings in India exceeded the growth
in volume of landings during 1995-2014 period. The
total economic loss incurred to the fishermen due to the
decline in oilsardine catch in Kerala State alone was to the
tune of ¥234.42 crores during 2015 (Shyam et al., 2017).
In this backdrop, this study focused on the impact of
fluctuations in oilsardine landings on the marine fisheries
economy of the country in terms of gross earnings at
landing centre and retail levels, inflation in domestic
markets and external trade. Since oilsardine is the most
preferred fish for consumption in fresh condition in
Kerala, the inflationary pressures of catch fluctuations on
the domestic markets in Kerala was also analysed.

Materials and methods

Secondary data on annual landings and price of
oilsardine for the past two decades from 2000 to 2018 were
collected (Sathiadhas and Kanagam, 2000; Sathiadhas
and Hassan, 2002; Sathiadhas et al., 2012; CMFRI, 2012,
2013, 2014, 2015, 2016. 2017, 2018, 2019). The statistics
for external trade of oilsardine during the period from
2000 to 2018 were collected from Marine Products Export
Development Authority (MPEDA) and UN Comtrade
Database (comtrade.un.org.). The various parameters were
calculated using the following methods:

a) Growth in oilsardine landings and gross value

The growth in landings and gross value of oilsardine
wereestimated using compound annual growth rate
(CAGR):

where Y is the annual landings in tonnes; t=time
CAGR = (ANtilog b-1) X 100 «vvvvvvveeeeeeeeeeen )
b) Fluctuations in landings and gross value

The fluctuations in landings of oilsardine was
calculated using Coppock’s instability index (Coppock,
1962, Kaur and Singhal, 1988, Shende et al., 2011).

Coppock’s instability index = Vlog V-1) x 100 ««+-eeeeeeeee 3)
n < 2
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X, = Quantity of landings in year t; N=No. of years;
m=Arithmetic mean of the difference between the logs
of X and X ,, efc., log V=logarithmic variance of annual
landings or gross earnings at landing centre/retail levels

¢) Fluctuations in landings and inflationary pressure on
domestic consumers

The inflation in oilsardine prices at landing centre
as well as retail levels were calculated based on the price
indices calculated for the past two decades.The fish price
index (FPI) can trace the extent to which the seafood is
becoming more or less expensive (Tveteras ef al., 2012).
The price indices of oilsardine were calculated based on
annual average landing centre and retail prices during
2010-2018 with 2011 as base year.

It - (Pt/Pb )*100 ................................................. (5)

where I is the price index in year t; P, is the price in year t
and P, is the base period price.

(Im - It)
1

t

Annual inflation rate =
Results and discussion

Growth in oilsardine landings and gross earnings at
landing centre and retail market levels

The oilsardine landings in India increased from 3.67
lakh t in 2000 to 4.88 lakh t in 2010, further increased to
7.2 lakh t in 2012 and then drastically declined to 1.55
lakh t in 2018. The gross value realised at landing centre
level increased from I380 crores in 2000 to ¥1247 crores
in 2010 and then declined to ¥960 crores in 2018. During
2012, when highest landings was recorded, the gross
value of the catch at landing centres was 32233 crores.
Its share in the gross value increased from 3.66% in 2000
to 12.03% in 2010 and then declined to 2.64% in 2018.
At retail level, gross value of oilsardine increased from
%956 crores in 2000 to I2276 crores in 2010 which then
declined to 1674 crores in 2018 and the share in gross
value declined from 10.05% to 2.95% during 2010-18
period. Analysis of the growth and fluctuations in the
landings and gross value realised for oilsardine indicated
that there was positive growth in landings and gross value
during 2000-09 period whereas the growth was negative
during 2010-18 period. At retail level also, the gross
value realised was positive during 2000-09 period and the
growth was negative during 2010-18 (Table 1).

Results of the present study clearly implied that there
was a sharp decline in oilsardine landings in the country
during 2010-18 period. During 2010-18, the decline in
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Table 1. Growth in landings and value of oilsardine in India (2000-2018)

89

Particulars Landings (1) LCV (Rcrores) RTV (Rcrores)
2000 367537 (13.85) 380 (3.66) 956 (4.22)
2010 488204 (14.70) 1247 (12.03) 2276 (10.05)
2018 155000 (4.44) 930 (2.64) 1674 (2.95)
CAGR (2000-2009) 3.87 10.95%* 9.00%**

CAGR (2010-18) -14.45%* -3.200 -3.82

LCV: Gross value at landing centre level; RTV: Gross value at retail level
Oilsardine landing data source: Annual reports of ICAR-CMFRI
“Indicates significance at 1% level

Figures in parenthesis indicate percentage to overall landings or gross value

gross value realised at landing centre and retail levels were
less when compared to the sharp decline in landings due
to increase in price both at landing centre and retail levels.

Several theories have been postulated for the decline
in oilsardine landings in the past decades and has been
discussed in detail by Rohit et al. (2018). The economic
impact of the decline on the gross earnings of various
categories of fisherfolk has however not been addressed
in most of the earlier studies. The percentage of oilsardine
in non-mechanised sector declined from 16% in 2007 to
6% in 2015 in Kerala (CMFRI, 2016; Rohit et al., 2018;
Kripa et al., 2018). Shyam et al. (2017) reported that
the reduction in oilsardine landings resulted in reduced
number of employment opportunities for the traditional
fishers in Kerala during 2012-15 period and the average
wage loss during the year 2015 was %104.6 crores. A
disaggregated analysis of the socio-economic impact of
the decline in oilsardine landings on different categories
of fisherfolk at regional and national level is essential to
assess the impact of the decline on livelihood security of
traditional fisherfolk who largely depend on this small
pelagic fish.

Fluctuations in landings and gross value

The fluctuations in landings and gross value were
more during 2010-18 period than the previous decade
(Table 2). The highest fluctuation was shown by gross
value realised at landing centres (point of first sales) with
instability index of 48.94 than the fluctuations at retail
level. The volatility in gross earnings at point of first sales
indicated the prevalence of unstable prices to the fisherfolk
(Sathiadhas et al., 2011).

Fluctuations in oilsardine landings and inflationary
pressure on domestic consumers

The inflation during 2000-2009 and 2010-2018
period were analysed by constructing price indices based
on average landing centre and retail prices in Kerala as
well as all India average prices (Table 3). The inflation
was more at landing centre level compared to retail
markets at all India level during 2000-18 period whereas
in Kerala the inflation rate was more at the retail markets
during 2010-18 period indicating the domestic consumers
in Kerala were worst affected due to the decline in
oilsardine landings. The oilsardine landings in Kerala
declined from 2.4 lakh t in 2000 to 77,093 t in 2018.
The annual average decline during 2010-18 period was
19.82 % (Table 4).

The increasing price of oilsardine will have serious
implications for the domestic consumers and also non-
food uses in the country. Oilsardine is a highly preferred
food fish especially among the coastal population in
Kerala and Karnataka. Moreover, with the expansion in
the aquaculture and poultry sectors, the use of oilsardine
for non-food purposes mostly as fishmeal, the main protein
source in poultry as well as aquafeed has also increased.
In Kerala, 90% of the catch landed is utilised in fresh form
and oilsardine formed nearly 30% of all fish consumed.
The average monthly consumption demand for oilsardine
in Kerala was estimated at 0.19 lakh t (Shyam ez al., 2015)
which means that at least 2-2.5 lakh t of oilsardine are
required annually for meeting the domestic consumption
demand for the state of Kerala alone. This along with
the consumption demand in other states and requirement
in non-food sectors points to a huge supply-demand gap

Table 2. Fluctuations in oilsardine landings and gross value (Coppocks Instability Index-CII)

Particulars CII (2000-2009) CII (2010-2018)
Landings 20.21 46.92
Gross value at landing centres 10.01 48.94
Gross value at retail level 17.33 45.32
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Table 3. Price indices and annual inflation rates for oilsardine at landing centre and retail markets in Kerala and India (base 2011=100)

Years India Kerala

LCPI Annual inflationrate RTPI  Annual inflation rate LCPI Annual inflation rate RTPI Annual inflation rate
2000 38.27 53.07 35.90 35.21
2001 56.48 47.59 61.47 15.82 38.46 7.14 36.62 4.00
2002 50.19 -11.15 59.66 -2.94 38.46 0.00 38.03 3.85
2003 52.27 4.16 61.49 3.07 38.46 0.00 39.44 3.70
2004 54.81 4.86 64.69 5.21 41.03 6.67 4225 7.14
2005 57.41 4.73 65.31 0.95 38.46 -6.25 42.25 0.00
2006 60.10 4.70 73.92 13.20 66.67 73.33 46.48 10.00
2007 56.61 -5.81 73.72  -0.28 74.36  11.54 50.70  9.09
2008 76.24 34.67 76.75 4.11 79.49 6.90 54.93 8.33
2009 90.10 18.18 90.18 17.49 84.62 6.45 60.56 10.26
2010 94.61 5.00 95.12 5.49 87.18 3.03 66.20 9.30
2011 100.00 5.70 100.00 5.13 100.00 14.71 100.00 51.06
2012 114.81 14.81 104.08 4.08 105.13 5.13 112.68 12.68
2013 107.41 -6.45 116.33 11.76 112.82 7.32 115.49 2.50
2014 159.26 48.28 146.94 26.32 115.38 2.27 123.94 7.32
2015 181.48 13.95 171.43 16.67 166.67 44.44 176.06 42.05
2016 214.81 18.37 183.67 7.14 141.03 -15.38 133.80 -24.00
2017 209.15 -2.64 203.76 10.93 138.46 -1.82 138.03 3.16
2018 222.22 6.25 220.41 8.17 179.49 29.63 169.01 22.45
LCPI: Landing centre price index; RTPI: Retail price index
Table 4. Growth in oilsardine landings, landing centre and retail values in Kerala
Years Landings (1) LCV (Rcrores) RTV (Fcrores)
2000 241411(39.96) 338(13.86) 604(14.14)
2010 259341(42.64) 882(23.19) 1219(22.08)
2018 77093(12.01) 540(4.99) 925(6.18)
CAGR(2000-09) 1.85 11.02%%* 5.75%*
CAGR(2010:18) -19.82%* -13.08%%* -12.15%*

LCV: Gross value at landing centre level; RTV: Gross value at retail level
Oilsardine landing data source: Annual reports of ICAR-CMFRI
“Indicates significance at 1% level

Figures in parenthesis indicate percentage to overall landings or gross value

for oilsardine in the country. The decline in oilsardine
landings was more in the state of Kerala when compared
to the decline at all India level during 2010-18 period and
this led to price escalation in the retail markets.

Fluctuations in oilsardine landings and impact on external
trade

Sardine is not a major item in the marine export
basket of India. The export of sardines (all species
together) was taken as a proxy for analysing the impacts
of decline in oilsardine catch on external trade, as
separate statistics on oilsardine exports is not available.
Sardines are exported to several countries including
USA, Kenya, Nigeria, Tanzania, New Zealand, Sri Lanka,
Bahrain, UAE, Kuwait, Zimbabwe, Netherlands, Japan,
China, Bangladesh, Canada, Quatar, Australia, Vietnam
and Malaysia. It is exported as whole individual quick

frozen (IQF), Sardine peera, sardine curry, surimi,
canned sardine, canned sardine in tomato sauce, canned
sardine in vegetable oil, chilled sardine and as dried fish
meal. The export of sardines increased from a mere 80 t
in 2000 to 59,791 t in 2012. Thereafter, it registered
a decline and reached 1391 t in 2018. The share of
exports as a percentage of overall oilsardine landings
was less than 1% for most of the years and the highest
share was in 2012 (8.3%) followed by 2011 (4.5%)
(Fig. 1). The average unit value realised in the export
market was also less than that realised in domestic
markets of the country, suggesting better preference in
the domestic sector as compared to export market. The
average unit value in the export market increased from
%29 per kg during 2000-09 to I60 per kg during 2010-18
period.
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Fig. 1. Sardine exports vs oilsardine landings in India (2000-18)

The export of sardines during 2000-09 period was
1,749 t and 14,444 t during 2010-18 period. In terms of
quantity and value, the exports increased by 64.55% and
63.84% respectively during 2000-09 period and declined
to 25.21 and 17.51% respectively during 2010-18. The
imports showed considerable growth during 2010-18
(Table 5). The highest export (59,791 t) and the lowest
imports (548 kg) were reported in the year 2012 coinciding
with the highest oilsardine landings in the country. The
exports drastically declined to 1,391 t in 2018 when lower
landings too were recorded clearly indicating that the

Table 5. Growth in external trade of sardines in India
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external trade of sardines is in tune with the oilsardine
landing trends in the country.

The decline in oilsardine landings observed in
recent years are expected to recover as happened during
the previous boom and bust cycles. However considering
the vulnerability of the species to climate change and
other environmental fluctuations, management strategies
are essential for the sustainable exploitation of this small
pelagic species, considering the widespread nutritional
and economic implications on the traditional and marginal
coastal fishers. As it is mostly the traditional sector
(especially in Kerala) who are dependent on this small
pelagic fish, a comprehensive analysis on the socio-
economic impact of decline in oilsardine landings on
the livelihood security of traditional fisherfolk is highly
desired. The domestic consumers and fishmeal industries
are the two most important and major sectors that take up
the oilsardine landed in the country. The present study
has clearly shown that reduction in catch has seriously
affected the domestic consumers by way of price hike in
retail markets. Oilsardine is one of the major component
in the aggregate marine fish landings and consumption
of the country. Hence a comprehensive analysis of the
direct and indirect impacts of the catch decline on the
traditional fishing sector, domestic consumers, fish meal
and aquafeed industry are essential for developing policies
for the management and sustainable exploitation of the
resource ensuring livelihood security of fishers and food
security to domestic consumers.

Years Export (t) Export ($) Import (t) Import ($)
2000-09 1749 1137664 1570 29056
2010-18 14444 8978973 8979 689626
CAGR (2000-09) 64.55%* 63.83%* 48.95 31.48
CAGR (2010:18) -25.21 -17.51 117.68 71.39

“Indicates significance at 1% level
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