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Ab stract

In this re port we present the find ings from an ex ploratory anal y sis of some
of these ma jor is sues in the con text of dried fish mar kets in the Kar nataka
state on the south west coast of In dia. The study was con ducted as part of the
Kar nataka com po nent of the Dried Fish Mat ters project. Two prin ci pal cri te‐ 
ria de ter mined our se lec tion and ex plo ration of the mar kets, namely the ver‐ 
ti cal and the hor i zon tal or spa tial flow of dried fish prod ucts. The ver ti cal
chain tracks mar kets in terms of the prod uct flow along the dif fer ent nodes
of the sup ply chain, in clud ing the pro duc tion, whole sale, re tail, con sumer
mar kets, and also the in te grated pro duc tion-and-con sump tion mar ket a fea‐ 
ture ob served in coastal dried fish mar kets. The hor i zon tal chain fol lows the
flow of prod ucts in terms of the ge o graph i cal lo ca tion of mar kets. Specif i‐ 
cally, we ex plore char ac ter is tics of dried fish mar kets in the coastal ar eas and
the hin ter lands of Kar nataka. The hin ter land serves as a ref er ence point for
com par ing the coastal re gions with re spect to the con sumers of dried fish;
their pref er ence for species; sea son al ity of de mand; source of fish; af ford‐ 
abil ity and price dif fer ences. In this re port, we at tempt to un der stand some of
these as pects through a mar ket map ping ex er cise and value chain anal y sis of
sev eral coastal and hin ter land mar kets. While our mar ket map ping ex er cise
may not be com pre hen sive, at least to the au thors’ knowl edge it is the only
sub stan tial stud ies on the Kar nataka dried fish mar ket.
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Syn op sis
Dried fish is a tra di tion ally im por tant com po nent of the seafood [1] value
chain of Kar nataka. Dried fish are con sumed es pe cially by the weaker sec‐ 
tions of the so ci ety, serv ing as a vi tal source of nu tri ents. Yet, there are not
many for mal de tailed stud ies on the mar kets for, and con sump tion of, dried
fish in Kar nataka. Thus, nei ther the func tion ing of this mar ket is un der stood
well, nor is its con tri bu tion to the food and nu tri tional se cu rity in the so ci ety
ap pre ci ated. A sys tem atic study of this mar ket can help un der stand sev eral
im por tant char ac ter is tics, in clud ing: the prod uct flow, i.e., ori gins, in ter me di‐ 
ate mar kets and fi nal des ti na tion of dried fish prod ucts; dried fish pric ing
and sell ing mech a nisms and hence their af ford abil ity; dried fish va ri eties
avail able and pre ferred in dif fer ent ge o graph i cal mar kets and their sea son al‐ 
ity; the nu ances in pro cess ing; the mar ket ac tors, na ture of their trade and
trans ac tions; and the his tory, con ti nu ity, and changes in the mar ket struc ture,
con duct, and per for mance.

In this re port we present the find ings from an ex ploratory anal y sis of some
of these ma jor is sues in the con text of dried fish mar kets in the Kar nataka
state on the south west coast of In dia. The study was con ducted as part of the
Kar nataka com po nent of the Dried Fish Mat ters project. Two prin ci pal cri te‐ 
ria de ter mined our se lec tion and ex plo ration of the mar kets, namely the ver‐ 
ti cal and the hor i zon tal or spa tial flow of dried fish prod ucts. The ver ti cal
chain tracks mar kets in terms of the prod uct flow along the dif fer ent nodes
of the sup ply chain, in clud ing the pro duc tion, whole sale, re tail, con sumer
mar kets, and also the in te grated pro duc tion-and-con sump tion mar ket a fea‐ 
ture ob served in coastal dried fish mar kets. The hor i zon tal chain fol lows the
flow of prod ucts in terms of the ge o graph i cal lo ca tion of mar kets. Specif i‐ 
cally, we ex plore char ac ter is tics of dried fish mar kets in the coastal ar eas and
the hin ter lands of Kar nataka. The hin ter land serves as a ref er ence point for
com par ing the coastal re gions with re spect to the con sumers of dried fish;
their pref er ence for species; sea son al ity of de mand; source of fish; af ford‐ 
abil ity and price dif fer ences. In this re port, we at tempt to un der stand some of
these as pects through a mar ket map ping ex er cise and value chain anal y sis of
sev eral coastal and hin ter land mar kets. While our mar ket map ping ex er cise
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may not be com pre hen sive, at least to the au thors’ knowl edge it is the only
sub stan tial stud ies on the Kar nataka dried fish mar ket [2].

Given the se vere lack of in for ma tion on dried fish mar kets of Kar nataka, this
scop ing study in volved gath er ing im por tant qual i ta tive and quan ti ta tive in‐ 
for ma tion on the mar kets and mar ket ac tors. In this re port, the data is aug‐ 
mented with avail able sec ondary in for ma tion on closely re lated mar kets to
de velop a clearer pic ture of the dried fish mar kets of the state.
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Con text of the Study
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A Pro file of the Coastal Dis tricts of Kar nataka and
their Fish eries

Fish eries re sources of Kar nataka con sist of 313.02 km long coast line, 87000
sq. km out of In dian Ex clu sive Eco nomic Zone (EEZ), 27,000 sq. km of
con ti nen tal shelf area, 8000 hectares of brack ish wa ter ar eas, and 565,000
hectares of in land wa ter re sources. The ma rine fish eries re source po ten tial of
Kar nataka is es ti mated to be 425,000 met ric tons. 225,000 met ric tons of
those catch came from in shore ar eas, and the re main ing 200,000 met ric tons
from the off shore or deep-sea.

Kar nataka oc cu pies fourth po si tion in ma rine fish pro duc tion and 11th po si‐ 
tion in in land fish pro duc tion in In dia [3]. As shown in Ta ble 1, ma rine fish
pro duc tion has a dom i nant share of well over 60 per cent in the to tal fish pro‐ 
duc tion of the state. Com pared to the av er age fish pro duc tion of about
200,000 met ric tons dur ing the 1980s, sub stan tially more fish is pro duced in
the state in the re cent years. Lit er a ture (e.g., [4]; [5]) re veals that tech no log i‐ 
cal ad vances in fish ing, ever-in creas ing de mand for seafood in the do mes tic
and ex port mar kets, and gov ern men tal pol icy sup port in clud ing the pro vi sion
of sub si dized in puts are some of the ma jor fac tors as so ci ated with in creased
ma rine cap ture fish eries sup ply.Ta ble 1. Fish pro duc tion in Kar nataka: 2014-
15 to 2019-2020.
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Year Ma rine fish eries pro‐ 
duc tion

In land fish eries pro‐ 
duc tion

To tal fish pro‐ 
duc tion

Share of ma rine fish eries in to tal fish pro‐ 
duc tion (%)

2014-
15

389,822 223,419 613,241 63.6

2015-
16

411,762 168,828 580,590 70.9

2016-
17

399,000 158,000 557,000 71.6

2017-
18

414,348 188,174 602,522 68.8

2018-
19

389,491 197,921 587,412 66.3

2019-
20

403,368 228,633 632,001 63.8

Pro duc tion mea sured in met ric tons.

Data source: [6] and [7].

There are an es ti mated 961,000 fish ers in Kar nataka, of whom 328,000 are
in ma rine fish eries and 633,000 are in in land fish eries [8]. Of the to tal of
22,915 fish ing fleet op er at ing in Kar nataka, 4,576 are mech a nized, 9,266 are
mo tor ized, and 9,073 are non-mo tor ized tra di tional boats [9] [10]. Kar nataka
has three mar itime dis tricts, namely Dak shina Kan nada in the south ern end
with a 62km coast line, Udupi dis trict in the mid dle with 98km coast line, and
Ut tara Kan nada in the north ern end with 160km coast line. As per [11], there
are 8 fish ing har bors or ports, 16 fish land ing cen ters and jet ties, and 91
beach land ing cen ters along the Kar nataka coast [12]. Fig ure 1 shows the
nine ma jor fish land ing cen ters of coastal Kar nataka and their share in com‐ 
bined fish land ings over the sam ple du ra tion. Malpe (in Udupi dis trict) and
Man galuru (in Dak shina Kan nada dis trict) are by far the largest land ing cen‐ 
ters in the state, ac count ing for about 80 per cent of the cu mu la tive catch of
the nine land ing cen ters [13].
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Fig ure 1. Ma jor fish ing har bors of Kar nataka and their share in com bined fish land ings. Data
pro vided by NET FISH Kar nataka and an a lyzed by au thors.

Fig ure 2 shows the top-20 fish species or prod uct cat e gories, based on the
au thors’ anal y sis of NET FISH Kar nataka data, in terms of quan ti ties landed
ag gre gated across all nine land ing cen ters. Sar dines and mack erel oc cupy the
top two ranks. Fur ther de scrip tive anal y sis by the au thors showed that
smaller land ing cen ters such as Am dalli and Belek eri tend to show more
land ings of small coastal pelagic fish such as scads, an chovies and sar dines,
com pared to de m er sal fish types.

Ta ble 2 shows the so cioe co nomic pro file of the three coastal dis tricts and
also for the state. While the State it self ranks sev enth in In dia in terms of po‐ 
si tion in the Hu man De vel op ment In dex, the three coastal dis tricts fare bet ter
in terms of rank ing among dis tricts within the state. The Net In come from
Fish ing line in Ta ble 2 show the dom i nant role played by the three coastal
dis tricts in terms of gen er a tion of fish ing-re lated in come for the state. Fish‐ 
ing also con trib utes more to to tal in come in the three coastal dis tricts com‐ 
pared to the cor re spond ing con tri bu tion for the state. Dak shina Kan nada dis‐ 
trict has the low est per cent age con tri bu tion from fish ing to to tal in come
among the three dis tricts, in di cat ing that there are big ger con tri bu tions from
other sec tors such as in dus tries to the to tal in come of the dis trict [14].
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Fig ure 2. Top-20 fish species or prod uct cat e gories landed, in terms of cu mu la tive land ings be‐ 
tween 2017 and 2020. Data pro vided by NET FISH Kar nataka and an a lyzed by au thors.

Ta ble 3. shows the to tal num ber of fisher fam i lies in the three coastal dis‐ 
tricts, the num ber and share of Be low Poverty Line (BPL) fam i lies, for the
years 2010 and 2016. The de creased con tri bu tion of fish eries in Dak shina
Kan nada’s to tal in come (Ta ble 2) may ex plain the de crease in the num ber of
fisher fam i lies in the dis trict. In the other two dis tricts, the num ber of fisher
fam i lies has in creased. How ever, in all three years, there is a sub stan tial in‐ 
crease in the share of fam i lies un der the BPL, par tic u larly in Dak shina Kan‐ 
nada and Udupi. A prob a ble fac tor in flu enc ing this de creas ing in come
among fisher fam i lies could be the over ex ploita tion of fish ery re sources
[15].Ta ble 2. A so cioe co nomic pro file of the Kar nataka state and its three
coastal dis tricts.
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Vari able Kar nataka Dak shina Kan‐ 
nada

Udupi Ut tara Kan‐ 
nada

To tal pop u la tion (Mil lions) 61.131 2.085 1.178 1.440

Decadal pop u la tion growth rate (per cent) 15.67 9.80 5.90 9.20

Area (in sq. km) 1,91,791 4,866 3,575 10,291

Pop u la tion Den sity (per sons per sq. km) 319 457 287 240

Rank based on Hu man De vel op ment In dex� 7 2 3 5

Lit er acy level (per cent) 75.60 88.62 86.29 70

Ra tio of work ers to to tal pop u la tion 44.3 50.0 44.0 40

Net Dis trict to tal in come 2007-08 (in mil lion ₹) at cur rent
price

2,116,625.3 96,998.4 47,392.2 56,050.3

Per capita in come (in ₹) 2017-2018 (at con stant price 1999-
2000)

36,945 47,151 39,307 36,243

Net in come from fish ing 2017-18 (in mil lion ₹) at con stant
price

7977.3 2253.4 2052.9 1974.3

Per cent age con tri bu tion of fish ing to to tal in come 0.38 2.32 4.33 4.2

Data source: Var i ous pub li ca tions of Gov ern ment of Kar nataka.

�Kar nataka’s rank among In dia’s states in terms of the Hu man De vel op ment In dex; the three coastal
dis tricts’ rank ing among dis tricts of Kar nataka.
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Fish uti liza tion in Kar nataka

[16]com piled data on ma rine fish uti liza tion in Kar nataka, by type of fish
pro cess ing, for se lected years be tween 1970 and 2009. There are three ma jor
modes of ma rine fish uti liza tion in Kar nataka- fresh, frozen and dried. Con‐ 
sump tion in fresh form has the largest share and is in creas ing over the time.
The share of har vested fish uti lized in the fresh form in 2009 was about 68
per cent, com pared to 45 per cent in 1970. The frozen fish are mainly for ex‐ 
port mar kets. The data show a pro lif er a tion of ice plants and freez ing or
frozen stor age plants over the years. Sup port from the gov ern ment since the
1950s has played a cru cial role in the de vel op ment of value chains of fresh
and frozen fish prod ucts in the state. The es tab lish ment of ice-mak ing plants
and freez ing and frozen stor age plants fa cil i tated in creased con sump tion of
fish in fresh and frozen form. The share of fish used for pro duc ing dried
prod ucts de clined sub stan tially from a peak of about 36 per cent in 1980 to
about 11 per cent in 2009 and marginally im proved there after [17]. This may
in di cate a lack of sup port for de vel op ing the value chains of a tra di tion ally
im por tant prod uct such as dried fish. Apart from changes in seafood sup ply
in the Kar nataka coast, changes in con sumers’ pref er ences along with so‐ 
cioe co nomic and de mo graphic changes could also have driven such changes
in uti liza tion pat terns.

Even as the share of fish uti lized for pro duc tion of dried prod ucts de creased,
there was a sub stan tial in crease in the ca pac ity for fish meal pro duc tion in the
state. While there is no record of any fish meal plants ex ist ing in 1970, there
were 10 in 1987 (with a com bined pro duc tion ca pac ity of 129.5 tons per
day), 18 in 1997 (184 tons per day ca pac ity), and 20 in 2008-09 with a 414.5
tons per day ca pac ity. More re cently, [18]find that Kar nataka has 23 fish‐ 
meal plants that pro duce 58,000 tons of fish meal and 30,500 met ric tons of
fish oil [19]. [20] note that about 50 per cent of the to tal num ber of fish meal
plants op er at ing in In dia are based in Kar nataka. Com pared to 1970s, the
pro duc tion ca pac ity of these plants, and the ex ports of fish meal, have al most
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dou bled. Mush room ing of fish meal pro duc tion plants is likely in re sponse to
in creased de rived de mand for fish meal in the global aqua cul ture or live stock
mar kets as a feed in gre di ent. As the ma rine fish eries sec tor of Kar nataka be‐ 
gan re ly ing on mech a niza tion and mo tor iza tion for fish har vest ing, sub stan‐ 
tial quan ti ties of trash fish [21] ap peared in the catches. This is as ev i dent in
Fig ure 2 which shows trash fish to be the fifth most landed type of fish in
Kar nataka. Fish meal com pa nies are some of the ma jor buy ers of such trash
fish, ju ve niles, and smaller fish. There fore, in crease in fish meal pro duc tion
could have im pacted the avail abil ity of fish for al ter na tive fish uti liza tion av‐ 
enues such as the dry ing of fish [22].Ta ble 3. Fisher pop u la tion and poverty
lev els in the three coastal dis tricts: 2010 vs. 2016.

Year To tal No.
house holds

No. of BPL
fam i lies

Share of BPL
fisher fam i lies

Per cent age change
be tween 2010 and
2016

In the to tal num ber of
fisher fam i lies

In the share of BPL
fisher fam i lies

Dak shina Kan nada 2010 4570 1485 32.5 -21.0 11.2

2016 3610 1304 36.1

Udupi 2010 9907 7650 77.2 20.9 9.8

2016 11976 10150 84.8

Ut tara Kan nada 2010 16236 14489 89.2 4.0 5.2

2016 16893 15858 93.9

To tal 2010 30713 23624 76.9 5.8 9.3

2016 32479 27312 84.1

Data source: The 2005, 2010, and 2016 rounds of the Ma rine Fish eries Cen sus con ducted by the
Cen tral Ma rine Fish eries Re search In sti tute (CM FRI).

De spite these ad verse de vel op ments in the mar ket and lack of pol icy sup‐ 
port, the dried fish sec tor is still an im por tant com po nent of In dia’s seafood
value chain. Dry ing is one of the least ex pen sive meth ods of pro cess ing and
preser va tion of aquatic prod ucts and re quires no spe cial ized stor age fa cil i ties
af ter dry ing ( [23]; [24]. Dried fish pro duc tion and busi ness cre ate liveli‐ 
hoods for vul ner a ble sec tions such as small-scale fish er women in coastal ar‐ 
eas and hin ter land. Dried fish are vi tal sources of crit i cal nu tri ents for
weaker pop u la tion seg ments in many South and South east Asian coun tries
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[25]. How ever, given the lack of recog ni tion of the im por tance of dried fish
sec tor by pol i cy mak ers and aca demics alike, the com pet ing uses for fish
(food vs. feed; do mes tic vs. ex ports), and in creas ing pres sure on Kar nataka’s
coastal re sources, the long-term vi a bil ity of dry ing is un der se ri ous threat.
The present re port brings out some of the fun da men tal de tails about the dried
fish sup ply chain of Kar nataka. The over ar ch ing goal of this re port is to de‐ 
scribe the link be tween the pro duc tion and dis tri bu tion chan nels of dried fish
sup ply chain in Kar nataka, and to map the net work of ac tiv i ties and ac tors in
the chain. Spe cific ob jec tives of the mar ket map ping study are:

1. To de scribe the con ti nu ity and changes over time in the func tion ing of
dried fish mar kets in Kar nataka;

2. To un der stand the key ac tors in the dried fish sup ply chain in Kar‐ 
nataka and the link ages among them as the prod ucts flow from the
pro duc tion (i.e., up stream mar kets) through to the con sump tion
(down stream mar kets) end of the sup ply chain; and,

3. To an a lyze the struc ture, con duct and per for mance char ac ter is tics of
dried fish mar kets in the coastal and hin ter land ar eas of Kar nataka.
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Method ol ogy
Given the se vere lack of sec ondary data and pub li ca tions on dried fish mar‐ 
kets of Kar nataka, col lect ing pri mary data was an ob vi ous choice for the
pur poses of this study. Pri mary data were col lected through mul ti ple meth‐ 
ods, namely, in ter views with mar ket ac tors, mar ket ob ser va tions, and tran‐ 
sect walks. Both qual i ta tive and quan ti ta tive in for ma tion were col lected. Ta‐ 
ble 4 shows the data col lec tion pro ce dures car ried out at in di vid ual mar kets.
7. Ap pen dices

Ap pen dix 1 pro vides the sched ule used in the sur veys and in ter views with
mar ket par tic i pants.Ta ble 4. Sum mary of data col lec tion pro ce dures car ried
out at dried fish mar kets.
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No Mar ket Dis trict Num ber of
sam ples

Mar ket Ob ser va tions Tran sect Walk In ter view

1 Karawara Ut tara Kan nada 12 Yes 20

2 Tadadi Ut tara Kan nada 4 Yes 8

3 Hon navara Ut tara Kan nada 15 Yes 10

4 Sirsi Ut tara Kan nada 1 Yes 4

5 Kat a pady Udupi 1 Yes 1

6 Kun da pura/Gan golli Udupi 1 Yes 9

7 Malpe Udupi 13 Yes 15

8 Man galuru Dak shina Kan nada 18 Yes 25

9 Puthuru Dak shina Kan nada 1 Yes 6

10 Sul lia Dak shina Kan nada 1 Yes 5

11 Hu na suru My suru 1 Yes 1

12 Piriya p at tana My suru 1 Yes 1

13 Go nikoppa Kodagu 3 Yes 3

14 Kushal na gara Kodagu 1 Yes 1

15 Madik eri Kodagu 1 Yes 3

16 Vi ra jpet Kodagu 1 Yes 4

17 Bale hon nuru Chikka m a galuru 1 Yes 2

18 Koppa Chikka m a galuru 1 Yes 3

19 Sagara Shiv a mogga 10 Yes 5

20 Shikaripura Shiv a mogga 1 Yes 1

21 Soraba Shiv a mogga 1 Yes 1

22 Hub balli Dhar wad 1 Yes 2

23 Hamsab havi Haveri 1 Yes 1

24 Be la gavi Be la gavi 1 Yes 3

A to tal of 24 ge o graph i cal mar kets spread across 10 dis tricts of Kar nataka
were cov ered in the pri mary data col lec tion phase. These mar kets were cho‐ 
sen pur po sively so as to cover ma jor pro duc tion cen ters, whole sale mar kets,
and con sump tion cen ters in the state. The mar kets cov ered in the study are
clas si fi able into two groups based on their lo ca tion as the coastal and the
hin ter land mar kets. Fig ure 3 shows the lo ca tion of the mar kets, by dis trict
and by lo ca tion (coastal and hin ter land), on the map of Kar nataka.
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1. The six coastal mar kets are pro duc tion-and-con sump tion cen ters since
they each have at least one land ing cen ter and are pop u lous enough to
be con sid ered im por tant dried fish con sum ing ar eas. As pro duc tion
cen ters, these ex hibit wide vari a tions in terms of size (pro duc tion
quan tity) and the species or prod uct cat e gories of fish landed, which
in flu ence their func tion ing as dried fish pro duc tion cen ters.While
Man galuru and Malpe are by far the largest land ing cen ters of Kar‐ 
nataka, in com par i son Kun da pura/Gan golli, Karawara and Hon navara
are medium-sized cen ters, while Tadadi is a smaller cen ter (see Fig ure
1). Fish land ings in Man galuru and Malpe are dom i nated by catches
from large mech a nized boats and hence have larger shares of de m er sal
fish. In com par i son, fish land ings in smaller land ing cen ters show rel a‐ 
tively larger shares of small, pelagic, coastal fish types such as an‐ 
chovies and scads.

2. The hin ter land mar kets are lo cated within a dis tance of 200 km from
the coast (near est coastal land ing cen ter). Some of these hin ter land
mar kets, viz Sul lia and Puthur, are in the coastal dis trict of Dak shina
Kan nada, but away from the coast by over 50km. Thus, the hin ter land
mar kets do not have sub stan tial dried fish pro duc tion ca pac ity of their
own, and hence can be con sid ered to be con sump tion mar kets re ceiv‐ 
ing dried fish prod ucts from the coastal mar kets.

For ob jec tive (3), in for ma tion on the mar ket struc ture, con duct and per for‐ 
mance were col lected. In eco nom ics, these terms have spe cific mean ing, and
de tailed dis cus sions on these terms can be found in texts such as [26] and
[27]. The term mar ket struc ture refers to a de scrip tion of the num ber and size
dis tri bu tion of firms (par tic i pants) in a mar ket, ver ti cal in te gra tion, the de‐ 
gree of en try and exit bar ri ers, and whether or not the prod ucts are dif fer en ti‐ 
ated. The term con duct de scribes the key choice vari ables of firms, in clud ing
price, out put, ad ver tis ing, and prod uct de sign. The term per for mance de‐ 
scribes whether the mar ket per forms well from so ci ety’s per spec tive. Mar ket
ef fi ciency, eq uity, and sta bil ity are some of the per for mance-re lated eco‐ 
nomic at tributes. Clas si cal use of a mar ket’s struc ture, con duct and per for‐ 
mance in eco nom ics is in gain ing a bet ter un der stand ing of their im pli ca tions
for wel fare. In this re port we use these mea sures in a less am bi tious scope, in
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the sense that we do not trace the dis tri bu tion of out put, costs, and prof its at
dif fer ent nodes of the sup ply chain; we are more in ter ested in get ting an
over view of the or ga ni za tion of dried fish mar ket in coastal and hin ter land
ar eas of Kar nataka.

The col lected data were used in cre at ing a sup ply chain map of the dried fish
mar kets in the coastal and hin ter land ar eas of Kar nataka. Flow of the ma te‐ 
rial and the prices of prod ucts at dif fer ent stages of the mar ket were an a lyzed
de scrip tively. Dried fish pro duc tion, dis tri bu tion and con sump tion are de pen‐ 
dent on the sea son, com pe ti tion from other fish uti liza tion in dus tries (such as
fish meal pro duc tion), weather con di tions and eco nomic shocks in duced by
in ci dence such as the COVID-19 pan demic. There fore, the find ings from the
data col lected in this study need to be con di tioned on these fac tors.
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Re sults and Dis cus sion
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His tor i cal de vel op ments in the dried fish mar kets
of Kar nataka

Dis cus sions with fish ers of coastal Kar nataka re vealed that dry ing of fish has
been a pop u lar method of preser va tion for cen turies in the re gion. Older
mem bers of the fisher com mu nity re called that some fish cur ing yards were
es tab lished in 1917 by Sir Fred er ick Nichol son, the then Di rec tor of Fish‐ 
eries of the erst while Madras Pres i dency [28]. He was in stru men tal in the
set ting up of sev eral fish preser va tion units for im prov ing the keep ing qual‐ 
ity of fish in the pres i dency [29]; [30]) [31]. This may be among the rare in‐ 
stances when the fish cur ing or dry ing sec tor in the state re ceived di rect sup‐ 
port from pol i cy mak ers.
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Fig ure 3. The coastal and hin ter land dried fish mar kets sam pled in Kar nataka, by dis trict.

[32] men tions sev eral com mer cially im por tant dried fish prod ucts in In dia.
These in cluded the In dian oil sar dine (Sar dinella long i ceps), the In dian
mack erel (Ras trel liger kanagurta), dif fer ent shark species, va ri eties of an‐ 
chovies (Stoleopho rus spp.), the Bom bay Duck (Harpadon ne hereus), rib‐ 
bon fishes, ma rine cat fishes, seer fishes, croak ers or jew fishes, treval lies,
perches, flat fishes, sil ver bel lies, and im ma ture fry of fishes etc. How ever,
mar ket ob ser va tions and dis cus sions with mar ket par tic i pants in di cated that
cur rently there are lesser num ber of species be ing dried. Ac cord ing to fish ers
at Man galuru and Malpe fish ing har bors, many fishes - such as sil ver bel lies,
treval lies, false treval lies, ma rine cat fishes, mul lets, flat fishes, croak ers,
white sar dines, white pom frets and the Brown shrimp Metape naeus dob soni
- were ear lier avail able in am ple quan ti ties for dry ing at these har bors but
have be come harder to pro cure in re cent decades. As will be dis cussed in a
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later sec tion, not only the di ver sity of dried fish types, but even the num ber
of pro ces sors in Kar nataka has re duced sub stan tially over the years.

There are pri mar ily three tech niques of pro duc ing dried fish: Salted and
dried; Dry ing with out ini tial salt ing (mainly for an chovies); and, salted wet
fish. Fer mented fish prod ucts, which are of ten clumped with dried fish, are
not pro duced in Kar nataka, at least dur ing the field study pe riod. Some of
the fish dry ing tech niques, such as the pit-cur ing method, which were once
pop u lar have now be come less com mon in Kar nataka coast [33]. Pit-cur ing
was es pe cially em ployed in pre serv ing large har vests that re sulted when
beach seines such as the Ram pani were op er ated. Pits were dug in the beach
and fish were stored there in salt wa ter af ter ini tial wash ing and clean ing.
Com pared to sun-dry ing, this method needs less space. The pits are now ei‐ 
ther aban doned or are oc ca sion ally leased out to out siders who bring fish
from out side of the state to pro duce pit-cured fish.

A ma jor change in the dried fish mar ket of In dia has been the de cline in ex‐ 
ports of dried fish prod ucts over time. Fig ure 4. shows the share of the quan‐ 
tity of dried fish ex ports out of the to tal seafood quan tity ex ported from In‐ 
dia an nu ally for the years 1976-2019. The data are taken from the (FAO)
[34] plat form. The FAO Fish eries and Aqua cul ture Sta tis tics plat form,
through the FAO Global Fish Trade Sta tis tics data base, pro vides an nual
time-se ries sta tis tics of coun try-wise seafood trade from 1976 on wards. The
data show a large de cline in the share of dried fish ex ports af ter peak ing in
the 1990s. Go ing fur ther back in time, lit er a ture shows that dried prod ucts
were the dom i nant form of seafood ex ports from In dia with a share of about
80 per cent un til the 1950s, be fore the ex ports of frozen seafood prod ucts
started and gained mo men tum in the coun try [35]. In fact, seafood ex ports
from In dia dur ing the colo nial pe riod con sisted only of dried prod ucts [36].
Given that ex port mar kets have played a key role in the de vel op ment of
fresh and frozen seafood value chain in the coun try, it may be per ti nent to
an a lyze ex port mar kets for the dried seafood prod ucts to un der stand the fac‐ 
tors that led to the growth in dried fish ex ports in the 1990s and the causes of
de cline, sub se quently. Ex port-ori ented pro duc tion of dried fish may have
pos i tive im pli ca tions on tech nol ogy, qual ity as sur ance, and sup ply chain per‐ 
for mance thereby im prov ing the over all per for mance of the dried fish sec tor.
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Of late, fish meal com pa nies have started procur ing dried fish of low qual ity
for use in man u fac tur ing fish meal. A large fish meal com pany in Bhatkala
and some fish meal com pa nies from even Andhra Pradesh pur chase such
dried fish of low qual ity. Even mixed fish va ri eties and non-ed i ble fishes
such as Squilla are uti lized for pro duc tion of dried prod ucts. Fish meal com‐ 
pa nies are re ported to pay ₹100-150 per kg for these in fe rior qual ity dried
fish.

Fig ure 4. Share of dried seafood ex port quan ti ties in to tal seafood ex ports of In dia: 1976-2019.
Source: Au thors’ cal cu la tions us ing the FAO Global Fish Trade Sta tis tics data base.
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De scrip tion of the coastal dried fish mar kets

Dis cus sions in this sec tion fol low from the struc tural char ac ter is tics of the
mar kets pre sented in Ta ble 5 and the sup ply chain map of dried fish pro‐ 
vided in Fig ure 4. Pro duc tion of dried fish takes place in the coastal area,
and the prod uct moves along to whole sale mar kets, also in coastal ar eas, and
some in in land ar eas such as Be la gavi, and then to the re tail mar kets be fore
reach ing the fi nal con sumer. Re tail ing of dried fish is done in shops as well
as by mo bile ven dors who sell it on ve hi cles, tak ing the prod uct to dis tant ru‐ 
ral mar kets. In some cases, mar kets play dual roles: pro ces sors of dried fish
in coastal ar eas in most cases also sell to fi nal con sumers; re tail ers in hin ter‐ 
land ar eas act as whole salers or dis trib u tors of dried fish to smaller ven dors.
In this sec tion, mar kets along the dried fish sup ply chain are de scribed in
terms of their struc ture and func tion ing, along with find ings from the map‐ 
ping ex er cise.

Fig ure 5. Sup ply chain map of dried fish mar kets of Kar nataka.
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Man galuru

Man galuru has been a cen ter of dried fish trade for a long time, with many
dried fish mer chants who spe cial ize in trad ing with other dis tricts, states, as
well as the Lak shad weep is lands [37]. It con tin ues to be a ma jor hub of dried
fish trade and is by far the largest dried fish mar ket of Kar nataka in terms of
the num ber of species traded in the mar ket (Ta ble 5). There fore, a more de‐ 
tailed de scrip tion of this mar ket is war ranted.

Dried fish pro cess ing in Man galuru: Ben gre, Hoige Bazar, and Ku droli are
some of the ma jor dried fish pro duc ing ar eas in Man galuru town. Ben gre is
an is land (a Sand Spit) formed by the Ara bian Sea and the Ne tra vathi and
Gu rupura rivers, and fish ers de pend on boats for fer ry ing ma te ri als to or
from the is land. Pro duc tion of dried fish goes on ex cept in the mon soon fish‐ 
ing ban pe riod (June and July). Most of the pro ces sors buy raw ma te rial (wet
fish) at the Man galuru Fish ing Har bor through com mis sion agents, while
some of them buy it di rectly from fish ers or at the auc tions. Most of the
time, the trans ac tion be tween pro ces sors and boat own ers or com mis sion
agents is based on credit such that the pro ces sors pur chase fish on credit and
sell their prod uct on credit to whole salers. Boat own ers and com mis sion
agents will be paid back once pro ces sors are paid by whole salers. Of the fish
landed by mul ti day trawlers and purse-sein ers at the land ing cen ter, the best
qual ity fish are sent to auc tion halls for ex ports and do mes tic con sump tion as
fresh, iced, or chilled fish; the in ter me di ate qual ity fish go for fish dry ing;
while the low est qual ity fish end up in the fish meal, ma nure, or feed in dus‐ 
try. Thus, fish used for dried fish pro duc tion would change de pend ing on the
fish land ings. Mack erel, an chovies, seer fish, lizard fish, pony fish, and rib‐ 
bon fish are some of the fish that are dried in Man galuru. Most dried fish pro‐ 
duc ers sell their prod ucts in the whole sale mar ket in Man galuru. They also
en gage in di rect mar ket ing to con sumers via the re tail mar ket place. Salt for
cur ing pur poses is re ceived from Tamil Nadu via Ker ala. Wa ter for clean ing
and other pur poses is drawn from the Ne tra vathi river.

Ta ble 5 shows that the num ber of pro ces sors has de clined sub stan tially over
the last decade or so. Cur rent group of pro ces sors iden tify the de clin ing
avail abil ity of raw ma te rial (fish) as one of the main con tribut ing fac tors in



Mapping the Dried Fish Markets of Karnataka 23

the exit of pro ces sors from the busi ness. Com pe ti tion with other sub sec tors
of in dus trial fish eries may have di min ished the fish avail able for dry ing pur‐ 
poses. There is an as so ci a tion of dried fish pro ces sors in Man galuru. This as‐ 
so ci a tion was set up with in ten tions of sup port ing pro ces sors on is sues such
as get ting credit from fi nan cial in sti tu tions, and in pro tect ing the pro ces sors’
priv i leges over the dry ing yard. A bet ter func tion ing as so ci a tion or col lec tive
would help pro ces sors to safe guard their in ter ests. The fish dry ing yards in
Man galuru are rea son ably well con nected by roads to the ur ban cen ters.
How ever, wa ter sup ply for cur ing op er a tions sim ply does not ex ist. Pro ces‐ 
sors use wa ter from the jetty for wash ing and clean ing the fish, which is not
a hy gienic prac tice [38]. This prob a bly shows the lack of aware ness among
pro ces sors about the safety and hy giene guide lines, and about the im pacts of
un hy gienic prac tices on con sumer health.

Man galuru dried fish whole sale mar ket: The Man galuru whole sale dried fish
mar ket con sists of 12 shops. The mar ket is called ban dasaale (lit eral mean‐ 
ing, a ware house) in the lo cal lan guage Tulu. It was con structed by the Man‐ 
galuru City Cor po ra tion and then handed over to the Mo gaveera fish pro ces‐ 
sors. Man galuru is the only place in Kar nataka with a ded i cated mar ket for
whole sal ing of dried fish. While most shops re ceive dried fish from out side
the state also (par tic u larly Gu jarat), one shop sources its prod ucts from only
lo cal pro ces sors. The Man galuru whole sale mar ket is the des ti na tion for
dried fish pro duced at pro ces sors from across coastal Kar nataka. The ac tual
trans ac tions take place mostly on a credit sys tem and trust be tween buy ers
and sell ers. The whole saler pur chases dried fish from pro ces sors at pre vail‐ 
ing mar ket price, usu ally on credit. Fig ure 6 shows prices of some im por tant
dried fish prod ucts in dif fer ent months at the Man galuru whole sale mar ket.
In turn, the whole saler sells the prod uct to buy ers on credit, and the pro ces‐ 
sors will be paid once whole salers get paid typ i cally af ter a week or two.
Some times, whole salers also act as guar an tors on be half of pro ces sors to en‐ 
sure that boat own ers or com mis sion agents do not block the sup ply of raw
fish to pro ces sors for not re pay ing the credit owed. More over, pro ces sors
would also need in for ma tion from whole salers on the lat est mar ket de mand
to de cide what type of fish to buy for dry ing and how much to buy for the
next batch of dried fish pro cess ing. Thus, whole salers are a vi tal link en sur‐ 
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ing proper flow of goods and in for ma tion in this mar ket. By re li gion, 11
shops are owned by Mus lims and 1 Hindu. Whole salers cut a com mis sion of
seven to eight per cent for sell ing the prod ucts of dried fish pro duc ers. There
are no women whole salers in Man galuru. The num ber of whole salers has
come down from about 20 about a decade ago to 10-11 now [39]. There is an
as so ci a tion of dried fish whole salers, which mostly acts on mat ters re lated to
tax a tion (the Goods and Ser vices Tax, GST) on the prod ucts, but not on mat‐ 
ters re lated to pric ing.

Buy ers from many hin ter land mar kets of Kar nataka and also from Ker ala
come here to pro cure dried fish. Dried fish are typ i cally packed in bam boo
bas kets, which are pur chased from Bhadra vathi in Shiv a mogga dis trict. Cost
of pack ag ing ma te rial is in cluded in the fi nal sell ing price of fish. Dried fish
from here are dis trib uted to in land mar kets within Kar nataka and other states
such as Ker ala, Goa, Andhra Pradesh, Tamil Nadu, and Lak shad weep. The
high est trans ac tions usu ally take place on Mon days and Fri days. It would be
in ter est ing to un der stand, why spe cific days have peak trans ac tions, though
we could not find spe cific at tributes ex plain ing this dur ing our scop ing ex er‐ 
cise.
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Fig ure 6. Monthly whole sale prices of se lected dried fish prod ucts in Man galuru: Sep tem ber
2020 to De cem ber 2020.

Re tail ing of dried fish in Man galuru A large dried fish re tail mar ket is lo‐ 
cated near the ter mi nal pri vate bus stand in Man galuru, i.e., the State Bank
bus stand. The mar ket build ing, with a to tal ca pac ity of 78 shops, was built
by the gov ern ment and rented out to fish er women at a res on able daily rent of
₹10 per shop per day [40]. Cur rently only about half the shops are open due
to the eco nomic slow down caused by the coro n avirus (COVID-19) pan‐ 
demic. The sell ers at the mar ket are fish er women from dif fer ent parts of the
Man galuru town such as Bokka p at tana, Ben gre, Ul lala, Boluru, Hoige
Bazar, and Ku droli. They get dried fish from two sources: their own pro duc‐ 
tion; and, pur chased at the whole sale mar ket, usu ally on credit. The re tail ers
bring fresh batch of dried fish usu ally on Mon days and Fri days. The sell ers
dry the pur chased dried fish again, usu ally in open spa ces avail able close to
the shop, to re move mois ture and in crease shelf-life. They also grade the
dried fish to dis card any dam aged or spoiled fish. Thus, price of fish at the
re tail mar ket is higher. More over, prices have in creased fol low ing the
COVID-19 out break. At pre vail ing mar ket prices, Bom bil (the Bom bay
Duck), Rays, and an chovies are among the more ex pen sive dried fish (sell‐ 
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ing for ₹300per kg or more); the In dian mack erel, oil sar dine, sharks are
among the mid-priced dried fish (about ₹250 per kg); and flat fish, croak ers,
and pony fish are among the least ex pen sive dried fish priced at about ₹200
per kg. Buy ers here in clude many vis i tors from out side the dis trict (from
hin ter land Kar nataka and from Ker ala). Two fairly re cent de vel op ments have
in creased com pe ti tion in the busi ness for these sell ers [41]: fish ven dors
(men, mostly Mus lims) car ry ing dried fish on their mo tor bike and sell ing at
the doors of cus tomers; and stores in malls that sell pack aged dried fish. Pre‐ 
vail ing prices for a pack of 100g at stores in the malls are ₹35 for sil ver bel‐ 
lies, ₹50 for an chovies, ₹55 for sole (flat fish), ₹70 for shark cubes, and ₹80
for shrimps. When these prices com pared on a per-kg ba sis, dried fish sold at
malls ap pear to cost sub stan tially more com pared to the Man galuru dried
fish re tail mar ket.

Women play an im por tant role par tic u larly in pro cess ing and re tail ing of
dried fish in Man galuru. Among la bor ers, men do the load ing and un load ing
of fish, while women are in volved in wash ing, clean ing, cur ing and dry ing
of fish. At places like Hoige Bazar, men and women la bor ers are roughly
equal in num bers. Lo cal fish er women are mostly busi ness own ers [42], and
mi grant women work mostly as la bor ers with some ex cep tions. Over 90 per‐ 
cent of pro ces sors are women. Pro cess ing is done by mem bers of the lo cal
fisher com mu nity (the Mo gaveeras), as well as mi grants from Tamil Nadu.
The pro ces sors at Ben gre are uti liz ing a stretch of gov ern ment-owned land
for dry ing [43], and are anx ious about the fate of the land- given the coastal
Blue Econ omy ini tia tives of the gov ern ment, ex pen sive real-es tate in Man‐ 
galuru, and its rapid ur ban iza tion. Lo cal women pro ces sors are get ting older
and are not sure about the con ti nu ity of their pro fes sion since their chil dren
are ed u cated who may end up in other pro fes sions. Given the age of these
women pro ces sors, their health is not in the best con di tion. Since younger
gen er a tion in the lo cal fisher com mu nity is not in volved in dried fish op er a‐ 
tions, younger la bor ers (mostly im mi grants) who have worked un der the cur‐ 
rent gen er a tion of own ers will likely be the fu ture of the dried fish pro cess‐ 
ing sec tor in Man galuru.
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Malpe

Dried fish pro duc tion: Malpe is an other ma jor dried fish pro cess ing cen ter of
Kar nataka along with Man galuru. The fish dry ing yard at Malpe is lo cated
about 100m away from the Malpe Fish eries Har bor. The dry ing yard is about
5.5 acres in area, and the land is owned by an in di vid ual who has rented it
out to fish er women for ₹5 per square-feet and a leas ing pe riod of 11 months.
All the dried fish pro ces sors (busi ness own ers) are women and are from the
lo cal fish er women com mu nity (the Mo gaveeras). Some decades back, these
women used to work by them selves or used fam ily la bor in dried fish op er a‐ 
tions, but in re cent decades large-scale mi gra tion from north ern dis tricts of
Kar nataka has made avail able to them rel a tively cheaper la bor. Thus, lo cal
fish er women are more into man age ment of op er a tions than phys i cal la bor it‐ 
self. While large-scale pro ces sors pro cure raw fish di rectly from boats at the
Malpe Fish ing Har bor, smaller pro ces sors rely on mid dle men or agents who
charge ₹2-₹3 per kg raw fish as com mis sion. Like Man galuru, pro cess ing
stops dur ing the mon soon fish ing ban pe riod (June and July) in Malpe.

Com pared to Man galuru, lesser num ber of species are traded at Malpe, even
though Malpe has sub stan tially greater num ber of pro ces sors (Ta ble 5). This
could be be cause Man galuru is the ma jor des ti na tion mar ket for dried fish
pro duced in the Kar nataka coast (in clud ing Malpe) and other coastal states.
There is some whole sal ing of dried fish in Malpe, but at a much lower scale
than Man galuru- some buy ers from hin ter land Kar nataka mar kets such as
Shiv a mogga and Hub balli di rectly ap proach dried fish pro ces sors in Malpe
and make com mit ments of pur chase. How ever, by far the largest share of
Malpe’s dried fish pro duc tion is des tined for the Man galuru whole sale mar‐ 
ket. The pro ces sors sell their prod ucts, mostly on credit, di rectly to whole‐ 
sale buy ers or through agents on a com mis sion ba sis. The rest of the prod uct
goes for re tail ing in towns around Udupi (Malpe is only about 6km from
Udupi).

There is a Malpe Fish er women’s Co op er a tive So ci ety es tab lished in 1977,
cur rently with a mem ber ship of around 2500 of whom about 250 are in fish
cur ing and dry ing op er a tions. The so ci ety was es tab lished to pro vide or ga ni‐ 
za tional sup port to pro ces sors. Its ac tiv i ties in cluded leas ing of land from the
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Port or Har bor au thor ity and sub leas ing to pro ces sors for dry ing or cur ing
ac tiv i ties; pro vid ing in puts such as salt; and sup port ing the mem bers in ob‐ 
tain ing credit.

Kun da pura/Gan golli

The Gan golli har bor is ge o graph i cally close to Kun da pura town, the two be‐ 
ing sep a rated by the Pan cha gan gavali river. In ter views dur ing mar ket sur‐ 
veys in di cated that there are cur rently about 10-15 dried fish pro ces sors in
Gan golli, whereas a decade ago there were 100-120 pro ces sors. In terms of
num ber of species pro cessed, Gan golli is the small est mar ket since only one
type of fish, i.e., an chovies, are pro cessed mostly (Ta ble 5). They some times
process fish such as flat fishes, mack erel and treval lies. Many of the pro ces‐ 
sors sell their prod ucts to lo cal traders. Mar ket for dried fish pro duced at
Gan golli is also lim ited: most of the dried fish pro duced here is con sumed
within Kun da pura taluk; and only a neg li gi ble quan tity of dried prod uct goes
out side of the taluk. Com pared to Man galuru and Malpe, the pro por tion of
salt used is low here [44]. The pro ces sors also work as la bor ers and in volve
them selves in load ing or un load ing and clean ing of fish. They are anx ious
about los ing the land cur rently be ing used as dry ing yard, the man age ment
of is by the De part ment of Fish eries of Gov ern ment of Kar nataka. As in di‐ 
cated in Ta ble 5, many pro ces sors have ex ited from the dried fish busi ness.
The pro ces sors use wa ter from the jetty, which is not a hy gienic prac tice.
Pro ces sors mainly be long to the lo cal fisher com mu nity called the Kharvi,
also known as Konkan Kharvi.
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Hon navara

A dried fish pro cess ing yard is lo cated very close to the har bor in
Kasarakode vil lage of Hon navara, on the banks of the Shar a vati river. The
har bor is about 4km away from Hon navara town. Cur rently there are about
150 dried fish pro ces sors in Kasarakode, a sub stan tial drop from about 500
pro ces sors that were in the busi ness about a decade ago (Ta ble 5). Hon‐ 
navara dried fish pro ces sors sell their prod ucts at dif fer ent mar ket out lets in‐ 
clud ing di rect sales to con sumers, sell ing to hin ter land traders, and to lo cal
traders. These pro ces sors re cently es tab lished con tact with buy ers from Vi‐ 
jayawada in Andhra Pradesh. There are about 11-13 dif fer ent fish va ri eties
that are pro cessed and traded at Kasarakode. Wa ter for pro cess ing comes
from the jetty. In Hon navara, dried fish pro ces sors are from the Hindu castes
Kharvi and Gabit, and also Chris tians and Mus lims.

Tadadi

The Tadadi har bor is lo cated on the banks of river Aghanashini, the only
free-flow ing river of the West ern Ghats. There is a fish dry ing yard very
close to the har bor. The Kar nataka Fish eries De vel op ment Cor po ra tion
(KFDC) has con structed a fish dry ing yard, made of 41 plots [45]. These
plots are auc tioned, and the win ning bid der gets the plot for three years for
use in fish dry ing op er a tions. Af ter the first year, the lease amount in creases
by 10 per cent. The pro ces sors col lec tively bid for the plots and pay the
amount based on the area they re quire. The dry ing yard is about 23km away
from Kumta, the near est ma jor con sumer mar ket.

There are about 20 pro ces sors now in Tadadi, whereas a decade back there
were about 100-150 pro ces sors (Ta ble 5). They process about 6-8 species or
prod uct cat e gories of fish. There are some first-gen er a tion dried fish pro ces‐ 
sors, but many have been do ing it for gen er a tions. Dried fish pro ces sors in
Tadadi mostly be long to the Hindu fisher com mu ni ties Gabita and Kharvi.
The pro ces sors sell their prod ucts di rectly to lo cal con sumers, sell to lo cal
traders and to traders from in land mar kets. They some times take the ser vices
of com mis sion agents from Man galuru who help sell prod ucts to buy ers in
the Man galuru whole sale mar ket. Dried fish pro ces sors also carry the prod‐ 
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ucts, es pe cially dried mack erel, to Kar war to sell di rectly to con sumers. Con‐ 
sumers in Goa have high pref er ence for dried mack erel, and Kar war, which
is very close to the Goa bor der, of fers a good price for good qual ity dried
mack erel.

Karawara

Kar war, also known as Karawara, is the ad min is tra tive cen ter and the largest
city of Ut tara Kan nada dis trict. It is just 14km south of the neigh bor ing Goa
state bor der. Many fish ers have been dis placed or im pacted from mas sive
projects such as the Seabird naval base. Peo ple from around In dia re side in
Kar war work ing in these projects. The city is also a ma jor tourist des ti na tion.
Thus, Kar war of fers a large mar ket for seafood, not only from the lo cal ar eas
but also from the neigh bor ing Goa.

Karawara has a vi brant mar ket of dried fish, in terms of pro duc tion, whole‐ 
sal ing and re tail ing. It is ar guably the largest dried fish mar ket in Ut tara
Kan nada. Dried fish pro duc tion takes place in ar eas around the Baithkhol
land ing cen ter, the Tagore Beach, and Ma jali. There are about 12-16 fish va‐ 
ri eties that are pro cessed or dried here (Ta ble 5). Dried mack erel is in great
de mand in this mar ket, es pe cially among Goan con sumers [46]. Dried Bom‐ 
bay Duck, and ma rine shrimp are shipped from Ma ha rash tra for sale in lo cal
mar kets. Cur rently there are about 50 pro ces sors, and about a decade back
there were around 75 pro ces sors. As in all other dried fish pro duc tion cen ters
of Kar nataka, pro cess ing is mostly done by women. Fish har vest ing, pro‐ 
cess ing and mer chan diz ing are in te grated in the fam ily in many cases. The
hus band hands over the har vested fish to the wife, who de cides how much of
it to sell as fresh fish and what quan tity of fish to process into dried fish [47].
Dried fish pro duc tion is done only by lo cal fisher com mu ni ties, par tic u larly
the Konkan Kharvis.
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Ta ble 5. Struc ture and pric ing of dried fish mar kets of coastal Kar nataka.

Par tic u‐ 
lars

Man galuru Malpe/Udupi Kun da‐ 
pura/Gan‐ 

golli

Hon navara Tadadi Karawara Tagore
Beach

No. of
fishes
traded

25-30 10-12 1-3 11-13 6-8 12-16

No. of
whole sale

pro ces‐ 
sors and
sell ers

17 150-200 10-15 150 20 50

No. of
pro ces‐ 

sors about
a decade

back

50-60 350 100-120 500 100-150 Over 75

No. of re‐ 
tail ers

35 10-15 10 40 100

No. of
whole sale

shops

11 25 NA NA NA 50

Dis tance
to near est

ma jor
con sumer

mar ket

2 km 3 km 4 km 4 km 23 km 2 km

Mack erel
price

(₹/kg)

75-80 120 120 200 180-200 140-180

An‐ 
chovies

price
(₹/kg)

120-200 200 150 220 200-240 180

Lizard‐ 
fish price

(₹/kg)

100 90 120 160 120 100-120

Croaker
price

(₹/kg)

70 70 140 120-180 160-180 140-160

Rib bon‐ 
fish price

(₹/kg)

90 100 NA 150-200 NA 180

No. of
dried fish
pro cess‐ 
ing tech‐ 
niques

3 2 1 2 2 1
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Dried fish
pro cess‐ 
ing tech‐ 
niques

* �♦Salted and dried

�Dry ing with out
ini tial salt ing
(An chovies)

�Huli up pina
meenu dried (ear‐ 
lier)

�Salted
wet fish
(Ha lage)

�Salted and
dried fish with
var i ous % of
mois ture con‐ 

tent

�Dry ing
with out
ini tial salt‐ 
ing (An‐ 
chovies)

�Salted
and dried
(2Kg salt
/30Kg of

fish)

�Salted and
dried with
dif fer ent %
of mois ture

con tent

�Dry ing
with out
ini tial
salt ing

�Salted and dried

�Dry ing with‐ 
out ini tial salt‐ 
ing, fishes
with var i‐ 
ous % of
mois ture con‐ 
tent

�Salted and dried

Ma jor
fish types

dried

Mack erel, Soles, An‐ 
chovies, Yel low tail
Scad, Croak ers, Ha‐ 

lagi, In dian scad, Rib‐ 
bon fish.

Lizard fish,
An chovies,
Mack erel,

Croaker, Yel‐ 
low tail Scad

An‐ 
chovies

An chovies,
Rib bon fish,

Cat fish

Lizard fish, Yel‐ 
low tail Scad, rib‐ 
bon fish, pony fish,

An chovies,
Mack erel

Mack erel, Com mon
pony fish, Ha lagi,

Yel low tail Scad, An‐ 
chovies, Thryssa,

Croak ers

There is a Sun day Bazar which is a weekly whole sale mar ket for dried fish.
The Sun day Bazar plays an im por tant role in pro vid ing a plat form for trans‐ 
ac tions among buy ers and sell ers of vary ing sizes and ca pac i ties from dif fer‐ 
ent parts of the coun try. Re tail ers are of ten from Karawara town and neigh‐ 
bor ing ar eas. They pur chase dried fish at the Sun day Mar ket from whole‐ 
salers, mostly on trade cred its, with the re pay ment hap pen ing mostly on the
next week end. The re tail dried fish mar ket here is com pet i tive with new en‐ 
trants and pro duc ers com ing reg u larly into the mar ket. Re tail ers sell their
prod ucts around res i den tial ar eas, vil lages, des ig nated mar ket places, and
weekly mar kets. It is also easy to exit from re tail ing busi ness once the out‐ 
stand ing cred its have been cleared. Con sumers of dried fish come to Kar war
from the neigh bor ing Goa state, of ten for bulk pur chases, since Karawara of‐ 
fers price ad van tage and the qual ity of dried fish here is per ceived to be bet‐ 
ter. Karawara is a ma jor mar ket for buy ers from in land parts of Kar nataka
such as Shi rasi, Haveri, Sid dha pura, Hub balli, and Yal la pura.
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Mi grant work ers in the fish dry ing op er a tions

Dis cus sions with pro ces sors in di cated that mi grant la bor ers have been play‐ 
ing an im por tant role in fish dry ing op er a tions at Man galuru and Malpe har‐ 
bors for the last two or three decades. Work ers in volved in the dried fish op‐ 
er a tions are mi grant women from north ern Kar nataka dis tricts such as
Bagalakote, Kop pala, Raichur etc. In their na tive vil lages they are de pen dent
on rain-fed farm ing, and due to in suf fi cient rain fall in most years, they mi‐ 
grate to the coastal dis tricts of Udupi and Dak shina Kan nada where wages
are sub stan tially higher. At Malpe, they are mainly in volved in ac tiv i ties
such as load ing and un load ing of fish from or to the dry ing yard, and fish
clean ing (gut ting, wash ing). Their wages are based on the type of ac tiv ity
(car ry ing a bas ket of fish fetches ₹20, while clean ing a bas ket of mack erel
fetches ₹200) and, over all, their earn ings range be tween ₹500 and ₹1500 a
day. New mi grant la bor ers keep en ter ing the work force and there is also at‐ 
tri tion. Un like Man galuru, there are no busi ness own ers among mi grants in
Malpe.
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De scrip tion of the hin ter land dried fish mar kets

Ta ble 6 shows some of the char ac ter is tics of the dried fish mar kets in the
hin ter lands of Kar nataka. Based on es ti mated quan ti ties of dried fish sold in
a day, these mar kets could be di vided into large (daily sales of over 1000kg),
medium (daily sales of 501kg to 1000kg), and small (daily sales of less
500kg or less). Three of these mar kets are large (Go nikoppa, Koppa, and
Sagara); five medium-sized mar kets (Bale hon nuru, Madik eri, Puthuru, Sul‐ 
lia, and Vi ra jpet); and nine small mar kets (Soraba town, Hamsabavi, Hub‐ 
balli, Hu na suru, Kanle in Sagara, Kat padi, Kusahlna gara, Piriya p at tana, Ulvi
in Soraba).
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Ta ble 6. Some struc tural char ac ter is tics of the hin ter land dried fish mar kets.

Place Mar ket
size�

Num‐ 
ber
of

shops

Fish va ri eties avail able

Sagara Large 12 Grouper, Mack erel, Bar racuda, Sar dine, Croaker, Nee dle-scaled queen fish, Rib bon fish, Mal‐ 
abar Trevally, Flat heads, Shark, Tor pedo scad, An chovies, Ma rine shrimp, Bom bay Duck,

Com mon pony fish, Pom fret, Tank goby, Rays.

Soraba Small 01 Shark, Mal abar Trevally, An chovies, Flat heads, Mack erel.

Ulvi
(Soraba)

Small 01 Nee dle-scaled queen fish, Mack erel, Mal abar Trevally, An chovies.

Hamsab‐ 
havi

Small 03 Mack erel, Mal abar Trevally, Seer fish, Ray, An chovies, Ma rine shrimp, Rib bon fish, Flat‐ 
heads, Lizard fish.

Kanle
(Sagara)

Small 01 Pedi, Lizard fish, Mal abar Trevally, Swarlu, Rib bon fish, Kaddi jabbu (Salt &with out salt),
Ma rine shrimp, Mack erel, Bar racuda, Com mon pony fish, Croaker, False trevally, Rays.

Bale hon‐ 
nuru

Medium 03 Rib bon fish, Croaker, shrimp, Yel low tail Scads, Nee dle-scaled queen fish, Sharks, Rays,
Mack erel, An chovy, Ma rine cat fish, Flat heads, Gold-spot ted grenadier an chovy, soles.

Koppa Large 05 Soles, In dian scad, An chovy, Shark, Lizard fish, Mullu meenu, Rib bon fish, Shrimp, Nee dle-
scaled queen fish, Sar dine.

Go‐ 
nikoppa

Large 03 Shark, In dian river scad, An chovy, False trevally, Bom bay Duck, Gold-spot ted grenadier an‐ 
chovy,

Kusahlna‐ 
gara

Small 01 Mas min, Sar dine, Rays, Shark, In dian scad, Com mon pony fish, Mack erel, Yel low tail Scad,
Ma rine cat fish, Baale meenu (cat fish Wal lago attu), lizard fish, Swadi, In dian scad, Gold-
spot ted grenadier an chovy, False trevally, Croaker, Soles, White pom fret, Black pom fret,

Rib bon fish, Bar racuda.

Vi ra jpet Medium 05 Ma rine cat fish, shark, Sar dine, Yel low tail Scad, Ma rine shrimp, an chovy, Croaker, Rays,
Com mon pony fish, Soles, Nee dle-scaled queen fish, Lizard fish, Mack erel, Gold-spot ted

grenadier an chovy, In dian river scad.

Madik eri Medium 03 Mas min, Sar dine, An chovies, Soles, In dian scad, Bar racuda, Croaker, False trevally, Com‐ 
mon pony fish, Gold-spot ted grenadier, Lizard fish, Ma rine shrimp, Rib bon fish, Ray, shark.

Piriya p at‐ 
tana

Small 01 In dian river scad, An chovies, False trevally, Bom bay Duck, Mack erel, Ma rine shrimp.

Huansuru Small 01

Sul lia Medium 5 False trevally, Mack erel, In dian scad, Bar racuda, Lizard fish, Croaker, Soles, Gold-spot ted
grenadier an chovy, Com mon pony fish, Yel low tail Scad, Nee dle-scaled queen fish, Ray,

Shark, Sar dine, Ma rine shrimp, Bom bay Duck, Mas min, Rib bon fish.

Puthuru medium 7 Com mon pony fish, an chovy, Soles, Nee dle-scaled queen fish, Croaker, Rib bon fish, False
trevally, Lizard fish, Shark, Sar dinella gib bosa, Arol, Bar racuda, Ma rine shrimp, Mack erel,

In dian scad, Gold-spot ted grenadier an chovy.

Kat a pady Small 3 Ma rine shrimp, croaker, Com mon pony fish, Soles, Mack erel, An chovy, False trevally, Shark.

Hub balli Small 2 Bom bay Duck, Mack erel, An chovies, shrimp, Shark, pom fret, Cat fish.

� Large mar ket- over 1 ton of dried fish sold daily; Medium-sized mar ket- 500kg to 1 ton; Small
mar ket 50- 500 kg.
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Re tail ers in these hin ter land mar kets are mostly Mus lims, but there are some
from other re li gions (Hin dus and Chris tians). Un like the coastal mar kets,
there are very few women re tail ers of dried fish in hin ter land. Among Hindu
re tail ers, many sell ers trace their ori gins to the coastal dis tricts, as their an‐ 
ces tors mi grated to hin ter land ar eas. Sim i larly, there are sub stan tial num ber
of con sumers who trace their ori gins to the coastal dis tricts. Hin ter land re tail
mar kets do busi ness year-round, but the peak sea son is Oc to ber to Feb ru ary,
while April to June is con sid ered as mod er ate, and the other months have
low busi ness. There are many ven dors who buy dried fish from the re tail ers
and sell in ru ral mar kets by car ry ing the fish on bi cy cles or bikes (i.e., sec‐ 
ondary mar ket ing). These mo bile ven dors of dried fish play an im por tant
role in meet ing the de mand for the prod uct in re mote or ru ral ar eas with less
in fra struc ture. Thus, re tail ers in hin ter land also act as whole salers or dis trib‐ 
u tors of dried fish. Species avail abil ity and prices of dried fish in the hin ter‐ 
land mar ket are de pen dent on the sup ply from coastal mar kets, and hence are
tied to the land ings at the har bors. Re tail ers from the large hin ter land mar‐ 
kets men tioned ear lier pur chase dried fish from any coastal mar ket, even di‐ 
rectly from pro ces sors, de pend ing on species avail able and other fac tors.
How ever, re tail ers from most other hin ter land mar kets de pend on the whole‐ 
sale mar ket in Man galuru for their sup plies. Most of the trans ac tions be‐ 
tween hin ter land re tail ers and coastal pro ces sors or whole salers are based on
trade credit, with re pay ment hap pen ing dur ing the next week or next visit.
Some lim ited va ri eties of fresh wa ter fish such as the In dian river shad
(Gudu sia chapra, lo cally called Kiski) and the he li copter cat fish (Wal lago
attu, baa ley meenu) are also sold in dried form in some of these mar kets.
Many of the in ter viewed re tail ers in hin ter land mar kets per ceive that the
younger gen er a tion does not want to con sume dried fish, pre fer ring to eat
fresh fish or meat. This may con strain the long-run sus tain abil ity of dried
fish busi ness in terms of its mar ketabil ity in hin ter land ar eas. The COVID-
19 pan demic and the sub se quent eco nomic slow down have im pacted the
dried fish busi ness. Even though there was de mand from con sumers, find ing
re li able trans porta tion and stor age fa cil i ties for a pro longed pe riod be came
dif fi cult for the re tail ers.
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De tails of the hin ter land mar kets are pro vided in the next sub sec tions by the
dis tricts they be long to.

Dried fish mar kets in the Kodagu and My suru dis tricts

Dried fish mar kets in Kodagu re ceive most of their prod ucts from Man‐ 
galuru, but some times from Ker ala as well. These re tail ers mostly visit Man‐ 
galuru ev ery week by them selves, or some times may de pend on agents to
pur chase dried fish. About 10 to 15 met ric tons of dried fish are sold in Go‐ 
nikoppa mar kets in about a week or ten-days pe riod. Many ven dors pur chase
fish in bulk from these larger in land mar kets for sell ing in in te rior ru ral mar‐ 
kets on mo tor ve hi cles. Work ers in cof fee plan ta tions of Kodagu are ma jor
con sumers of ma rine dried fish with more pref er ence for fish such as ma rine
cat fish, croak ers, an chovies. Most of these work ers are mi grant la bor ers
from As sam, a land locked state in North east In dia, and have higher pref er‐ 
ence for ma rine fish such as cat fishes, croak ers, an chovies, and shrimps.
Since the es tates are lo cated in dis tant ar eas with lim ited con nec tiv ity, dried
fish with its longer shelf-life is in de mand. Trib als of My suru, such as the
Jenuku rubas who mostly live in Piriya p at tana and Hu na suru taluks, reg u larly
con sume dried fish. An chovies are in greater de mand in tribal ar eas. Thus,
dried fish serves as an im por tant com po nent in the di ets of poor and
marginal ized com mu ni ties. Com mu ni ties such as the Ko davas, Goudas, Ku‐ 
rubas and Mus lims also con sume dried fish reg u larly.
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Dried fish mar kets in the Chikka m a galuru and Shiv a mogga dis‐ 
tricts

The dried fish mar ket in Koppa town in Chikka m a galuru dis trict is a big
mar ket. Other sur round ing mar kets of Koppa such as Bale hon nuru [48],
Narasimharaja Pura, Kalasa, Ho ranadu, Kudure mukha, Shringeri, Thir ta halli
get their dried fish sup plies from Koppa. Like in Kodagu, work ers in cof fee
plan ta tions of Chikka m a galuru are ma jor con sumers of ma rine dried fish in
Chikka m a galuru. Chikka m a galuru and Shiv a mogga dis tricts also have sig‐ 
nif i cant num ber of peo ple who trace their ori gins to the coastal dis tricts of
Kar nataka. These coastal-ori gin con sumers have still re tained their tra di‐ 
tional di etary habits of coastal Kar nataka even though they are born and
brought up in hin ter land ar eas.

Sagara (in Shiv a mogga dis trict) dried fish mar ket is one of the largest in
Kar nataka. It is lo cated within the premises of the weekly mar ket has per ma‐ 
nent shops built by the mu nic i pal au thor i ties [49]. Re tail ers take the ser vices
of lo cal agents to buy fish from Man galuru and in trans port ing to Sagara.
Sagara mar ket acts as a nodal point for dis tri bu tion to other mar kets such as
Soraba. Re tail ers in many hin ter land mar kets, in clud ing Sagara, redry the
dried fish af ter pur chas ing from the coastal mar kets. This helps in im prov ing
the shelf-life of the prod uct. They ad just the price of the fi nal prod uct tak ing
into ac count the cost in volved in redry ing, the weight loss due to redry ing,
and the profit mar gin.

Dried fish mar kets in the Dharawada, Haveri, and Be la gavi dis‐ 
tricts

Hub balli is a com mer cial cen tre of north ern Kar nataka. The Hub balli mar ket
is more de pen dent on Ma ha rash tra than Kar nataka for sourc ing of fish. Pro‐ 
por tion of fish con sumers in this town is rel a tively low, thus over all de mand
for dried fish is also low. Lo cal re tail ers in Hub balli col lect un sold fresh fish
for dry ing pur poses, sim i lar to Karawara.

There is a large whole sale dried fish mar ket in the Ka saigalli area of Be la‐ 
gavi, op er ated mostly by Mus lim traders but also some Chris tians. This mar‐ 
ket re ceives dried fish mainly from the Man galuru whole sale mar ket, from
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Rat na giri in Ma ha rash tra, and from Gu jarat (via Man galuru [50]). It could be
the sec ond largest dried fish mar ket in the state. It acts as re dis tri bu tion cen‐ 
ter for other re gional mar kets such as other taluks of Be la gavi, Bi japur/Vi‐ 
jaya pura, Hub balli-Dharawada, Haveri, and even parts of Ma ha rash tra such
as So la pur and Sa van wadi. Con sumers in Be la gavi have higher pref er ence
for salt-cured fish (i.e., no dry ing af ter salt ing).
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Con clu sions
This scop ing study is the only de tailed study on Kar nataka’s dried fish mar‐
kets. The present study maps the flow of dried fish prod ucts from the land ing
cen ters in the coast to the fi nal con sumers in the coastal and hin ter lands of
Kar nataka. The dried fish mar kets of Kar nataka en com pass the coastal pro‐ 
duc tion and pro cess ing mar kets from where dried prod ucts move to whole‐ 
sale mar kets and then to re tail mar kets be fore reach ing the fi nal con sumer.
The pro duc tion mar ket is dom i nated by women pro ces sors. Women from
fisher com mu ni ties of coastal Kar nataka man age the pro cess ing of dried fish
in most cases, whereas the phys i cal la bor (as ex plained in sec tion 4.2.7) is
per formed by women mi grants from north ern dis tricts of Kar nataka. Com‐ 
pared to a decade ago, there has been sub stan tial de cline in the num ber of
dried fish pro ces sors. The Man galuru whole sale dried fish mar ket is the
largest mar ket in the State that acts as the fo cal point for col lec tion of dried
prod ucts from not only the har bors along the Kar nataka coast, but also from
Lak shad weep, Gu jarat and Ma ha rash tra. Most hin ter land mar kets de pend on
the Man galuru whole sale mar ket for pro cure ment of dried fish. Re tail ers in
hin ter land mar kets of ten act as dis trib u tors or whole salers of dried fish, sell‐ 
ing the prod ucts to the fi nal con sumers, as well as to ven dors who take the
prod ucts fur ther along the sup ply chain to in te rior and ru ral mar kets. These
ven dors are an im por tant link in the dried fish sup ply chain.

Dried fish is a reg u lar com po nent in the di ets of many sec tions of the so ci ety
in Kar nataka cut ting across ge o graph i cal (coastal, hin ter land) and so cioe co‐ 
nomic (rich, poor, mi nori ties, trib als, mi grants, la bor ers) strata. How ever,
there are also chal lenges such as chang ing tastes and pref er ences that come
with gen er a tional shift in con sumers. There fore, the dried fish seg ment of
Kar nataka’s fish eries sec tor needs to be pro moted for achiev ing food and nu‐ 
tri tional se cu rity. The dried fish seg ment of the seafood sec tor of Kar nataka
has long been se verely ne glected by pol i cy mak ers and aca demi cians. Scanty
lit er a ture, es pe cially on the so cial-econ omy of dried fish, and min i mal men‐ 
tion or ne glect of dried fish seg ments in pol icy doc u ments sug gest this ap a‐ 
thy. Com pared to the fresh or frozen seafood seg ment, the dried fish seg ment
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re ceives neg li gi ble bud getary al lo ca tions, with only spo radic fa vor able pol‐ 
icy pro vi sions. This ap a thy is vis i ble through the con straints faced by the
seg ment. Land for cur ing and dry ing is one such ma jor con straint. There is
an acute short age of land at the ma jor har bors, and dried fish pro ces sors at
al most ev ery har bor are ap pre hen sive about los ing the dry ing yard. Since
pro ces sors do not own the land on which fish are dried, at least in the ma jor
fish ing har bors, they find it dif fi cult or im pos si ble to ac cess for mal fi nan cial
in stru ments such as bank loans for busi ness op er a tions. Dried fish pro cess‐ 
ing units lack ba sic fa cil i ties such as clean wa ter fa cil i ties for clean ing.
Hence, pol i cy mak ers need to con sider cre at ing clus ters of dried fish pro duc‐ 
tion units along the Kar nataka coast, where ad e quate fa cil i ties for land, wa‐ 
ter and mar ket con nec tiv ity are avail able. Such clus ters could be setup even
around smaller land ing cen ters. Our anal y sis of the NET FISH data on fish
land ings (re fer to sec tion 2.1) shows that land ings at smaller har bors are
com posed of sub stan tial quan ti ties of fish va ri eties that are tra di tion ally im‐ 
por tant for dry ing op er a tions.

There is a con cern among re tail ers, es pe cially in hin ter land ar eas, that
younger gen er a tion is not in ter ested in con sump tion of dried fish. Sub sti tu‐ 
tion of dried fish with fresh fish and meat could be higher among the
younger gen er a tions. A pro mo tional cam paign aimed at in creas ing the con‐ 
sump tion of dried fish could be taken up by KFDC.

Trash fish pro duc tion in Kar nataka, most of which is re duced to fish meal, is
a ma jor con cern. Trash fish are mainly brought in by in dus trial fish ing ves‐ 
sels that bring their catch to larger fish ing har bors. This in tro duces un cer‐ 
tainty in the sup plies of fresh fish for small-scale op er a tors, i.e., at fish ing
vil lages around beach land ing cen ters for lo cal con sump tion and for dry ing
pur poses. More over, larger buy ers at large fish ing har bors out com pete
smaller buy ers such as dried fish pro ces sors on price. Thus, in stead of be ing
able to buy fish di rectly from boats, dried fish pro ces sors are forced to rely
on com mis sion agents. This length ens the sup ply chain, in creas ing the cost
of pro cure ment. The in creased share of trash fish also raises ques tions about
sus tain abil ity of fish stocks and the long-term vi a bil ity of fish ing.

Given that the cur rent co hort of pro ces sors is age ing, and the younger gen er‐ 
a tions of lo cal fisher com mu ni ties are not tak ing up the dried fish busi ness,
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the fu ture of the dried fish seg ment is likely to be linked to mi grants. There
is pre lim i nary ev i dence from the field study in di cat ing re duc tion in the num‐ 
ber of dried fish pro ces sors over time at al most all ma jor pro duc tion mar‐ 
kets. To en sure that the dried fish seg ment suc cess fully nav i gates this ma jor
tran si tion pe riod, mea sures along mul ti ple fronts are nec es sary. These in‐ 
clude: gear ing ma rine fish eries man age ment to wards sus tain abil ity es pe‐ 
cially by re duc ing trash fish land ings; fa vor able treat ment for fish uti liza tion
meth ods such as the dry ing-cur ing of fish that pro mote di etary di ver sity, and
food and nu tri tional se cu rity, as against pro duc tion of fish meal for farm ing
of a few fish types; and, in sti tu tional sup port- such as train ing, fos ter ing col‐ 
lec tive ac tion, and fi nan cial as sis tance for dried fish pro ces sors and other ac‐ 
tors in the value chain. Such mea sures should con sider spe cific needs based
on gen der and so cial back ground (e.g., mi grants, land less) of the value chain
ac tors. The qual ity of dried fish prod ucts needs to be im proved through
aware ness cam paigns and de vel op ment of train ing mod ules by Ex ten sion
agen cies.

On the aca demic side, there is lim ited re search on the value chain, gen dered
roles in pro cess ing and mar ket ing, the mag ni tude of the econ omy of dried
fish pro cess ing and trad ing, and the so cio-eco log i cal and ge o graph i cal as‐ 
pects of dried fish. Also, the culi nary as pects, con sump tion pref er ences by
com mu ni ties, nu tri tional val ues and im por tance are among the many as pects
of ne glected ar eas in dried fish re search. Most of the stud ies on new tech‐ 
nolo gies of fish dry ing are based on lab o ra tory-scale sys tems that over look
fru gal tech nolo gies used by com mu ni ties and there fore risk un der min ing
them. In ad e quate qual ity of dried fish is a ma jor hin drance at trib ut able to
poor hy giene and san i ta tion prac tices preva lent among pro ces sors in tra di‐ 
tional fish dry ing op er a tions. Aca demic stud ies need to iden tify the un der ly‐ 
ing causes for guid ing pol icy and ac tions. These so cial, eco nomic, eco log i‐ 
cal, and tech no log i cal in sights could help im prove the ac cept abil ity of dried
fish among con sumers in terms of per cep tion of food safety and qual ity.
More at ten tion is also needed to the sub sis tence dried fish seg ment for own
con sump tion by house holds es pe cially in fish ing vil lages around beach land‐ 
ing cen ters. This sub sis tence pro duc tion caters di rectly the food and nu tri‐ 
tional needs. Hence, the ac tual and po ten tial con tri bu tions of dried fish con‐ 
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sump tion in terms of food and nu tri tional se cu rity and health im pacts need to
be an a lyzed in greater de tail.
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Ap pen dices
Ap pen dix 1: Sched ule of Dried Fish Mar ket Sur veys and In ter views.

In di vid ual in ter view (Re tailer).

1. For how long have you been in volved in this job (years)?

2. Do you be long to a fish ing com mu nity?

3. How many new re tail ers have en tered this busi ness in the last 2-3
years?

4. How many peo ple ex ited from the busi ness in the past 2-3 years?

5. Are there any rules to get into this busi ness? How easy is it to en ter
this busi ness?

6. Is it your per ma nent space for sell ing? How much you have to pay? To
whom?

7. Do you process dried fish?

Sup ply Chain

1. #7 If yesHow much quan tity you pre pare for a year? What species?
How do you pro cure the raw ma te rial? Are your fam ily mem bers in‐ 
volved in fish ing?Are your fam ily mem bers in volved in fish dry ing?
Are you a mem ber of any Self-help Group (SHG)?Do you help each
other to run the busi ness? How?Have you re ceived any tech ni cal train‐ 
ing re gard ing hy gienic fish dry ing?

2. >If yes

3. From where? How long?

4. Have you got any fi nan cial as sis tance for this busi ness?

5. >If yes

6. *From Where and How much?

7. #7 If notWhere do you pro cure the dried fish from? How much?Do
you have a reg u lar whole sale provider of dried fish?How do you par‐ 
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tic i pate in the auc tion of dried fish? Is it al ways through the auc tion
process?

8. H) Which species are in high de mand this year?Which species are
most pre ferred by the con sumer?

9. J) Do you have credit re la tion ship with buyer or sell ers? Whom do
you give credit to? Where do you get credit from?

Value chain

1. How do you pur chase the raw ma te rial? At what rate?

2. How many days are re quired to dry the fish?

3. How many work ers are re quired for a box of fresh fish to be con verted
into dried fish?

4. What would be the wage of one worker?

5. What are the in puts in volved to pre pare dried fish & its cost?

6. How much do you spend on trans port ing dried fish from the whole sale
mar ket?

7. Have you done any value ad di tion/grad ing af ter pur chase?

8. What per cent age you will get af ter grad ing?

9. How price dif fers for graded and non-graded dried fish? Pick 3 or 4
im por tant species price.

10. How do you trans port the fish to the mar ket?

11. What is your daily ex penses at mar ket?

12. How do you fix the price?

13. How do you deal with bulk buyer of dried fish? What hap pens to the
price?

14. How do you de cide the floor price?

Mar ket ob ser va tions

1. How old is that mar ket? Is the mar ket only a re tail mar ket or dou bled
up as whole sale mar ket?
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2. Has the mar ket shifted its place in the past?

3. From which all places the fish is pro cured and sold in this mar ket?

4. To whom the dried fish is sold? Con sumer: who are they, mostly be‐ 
long ing to which places, which com mu ni ties, high/mid dle or low in‐ 
come groups; traders: from which places they come from? What va ri‐ 
eties they pre fer most? Which com mu ni ties they be long to?

5. For both: which sea sons are good for dried fish trade? Which sea sons
are not good?

6. Is the price gen er ally sta ble or fluc tu ates a lot?

7. What va ri eties of fish are found in the mar ket?

8. At what price are the dried fish sold?

9. Who de cides the price of dried fish? On what ba sis?

10. How do they mea sure the fish?

11. Do they think it is sus tain able nowa days?

12. What are the dif fi cul ties they faced dur ing COVID-19?

13. Is COVID-19 a boon or bane for the dried fish busi ness? How?

14. Pro por tion of women in the busi ness?

15. Which fish fetches high price in the mar ket?

16. Which fishes dom i nate the mar ket in terms of quan tity?

17. Other qual ity as pects?

Oth ers so cial fac tors

1. Is there any par tic u lar com mu nity that has a hold on the dried fish
mar ket? Ob serve fish ing or non-fish ing com mu ni ties. Also see Hindu,
Mus lim and Chris tian traders in the mar ket.

2. Role of fish ing and non-fish ing com mu ni ties in the dried fish op er a‐ 
tions.

Ap pen dix 2: Pho to graphs from some coastal and in land dried fish mar kets.
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Photo 1. Fish ers in volved in the dry ing of fish at Ben gre vil lage in Man galuru town. Date:
21/12/2020.
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Photo 2. Mi grant work ers en gaged in the dry ing of fish at Hoige Bazar in Man galuru town.
Date: 22/12/2020.

Photo 3. A whole sale shop for dried fish at Bam boo Bazar in Man galuru town that ex clu sively
sells dried fish pro duced by lo cal fish pro ces sors. Date: 28/12/2020.
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Photo 4. A whole sale shop for dried fish in Bam boo Bazar in Man galuru that sells lo cally pro‐ 
duced dried fish as well as prod ucts im ported from other states of In dia. Date: 28/12/2020.
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Photo 5. A re tail mar ket place for dried fish, near the State Bank ter mi nal pri vate bus stand,
Man galuru. Date: 27/12/2020.

Photo 6. Pack aged dried fish on shelves at a su per mar ket in Man galuru. Date: 27/12/2020.
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Photo 7. Fish dry ing yard at Malpe Fish ing Har bor. 11/01/2021.

Photo 8. Fish er women at Gan golli in volved in dry ing fish. Date: 24/09/2021.
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Photo 9. Fish dry ing ac tiv i ties near the Hon navara fish ing har bor. Date 30/10/2021.

Photo 10. Pre-pro cess ing of fish at Tadadi for cur ing and dry ing. Date: 31/10/2021.
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Photo 11. Women fish ers at the Tagore Beach in Kar war col lect ing dried fish from the dry ing
mats for sell ing at the Sun day Bazar. Date: 03/12/2020.

Photo 12. A view of the Sun day Bazar in Kar war, with con sumers and women re tail ers. Date:
19/12/2021.
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Photo 13. A shop sell ing dried fish in Shiv a mogga’s Sagara town, one of the ma jor in land dried
fish mar kets of Kar nataka. Date: 16/12/2020.
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Photo 14. A dried fish re tailer in Bale hon nuru, Chikka m a galuru. Date: 19/02/2021.
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Photo 15. A dried fish re tailer in Go nikoppa, Kodagu. Date: 07/03/2021.
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Photo 16. A woman dried fish seller in Hub balli. Date 06/02/2021.

1. 

2. 
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Notes

1. ↑ The term seafood is used in this re port to rep re sent all ed i ble fish
and shell fish.

2. ↑ There are some stud ies such as and that have an a lyzed the pro file of
the seafood sec tor of Kar nataka, in clud ing the dried fish seg ment.
How ever, this re port takes a dif fer ent ap proach by fo cus ing solely on
the dried fish seg ment. ↑

3. ↑ Gov ern ment of Kar nataka, “Eco nomic Sur vey of Kar nataka 2020-
21”

4. ↑ Hornby et al., “Re con struc tion of In dia’s Ma rine Fish Catch from
1950-2010.”

5. ↑ Bhathal, “His tor i cal Re con struc tion of In dian Ma rine Fish eries
Catches, 1950-2000, as a Ba sis for Test ing the Ma rine Trophic In dex
[R”]

6. ↑ Gov ern ment of Kar nataka, “Eco nomic Sur vey of Kar nataka 2019-
20”

7. ↑ Gov ern ment of Kar nataka, “Eco nomic Sur vey of Kar nataka 2020-
21”

8. ↑ Gov ern ment of Kar nataka, “Eco nomic Sur vey of Kar nataka 2019-
20”

9. ↑ Mech a nized fish ing boats are those whose en gines are per ma nently
fixed to the hull for propul sion and fish ing; Mo tor ized fish ing boats
are those fit ted with mo tors for propul sion only; and non-mo tor‐ 
ized/tra di tional boats are those ma neu vered in the wa ter by pad dling,
pol ing or sail ing for propul sion and fish ing.

10. ↑ Gov ern ment of Kar nataka, “Eco nomic Sur vey of Kar nataka 2019-
20”

11. ↑ Gov ern ment of Kar nataka, “No ti fi ca tion Re gard to Fish ing Har‐ 
bours, Land ing Cen ters and Beach Land ing Cen ters along Coast of
Kar nataka. Or der Num ber AHF/51/SFS/2015 Dated 15/09/2016.”
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12. ↑ A beach land ing cen ter is a des ig nated place on the beach, de void of
any paved jet ties or wharfs, where boats re turn ing from a fish ing trip
are hauled on to. Boats are hauled man u ally, though there are some
iso lated at tempts to make the haul ing process more me chan i cal by in‐ 
tro duc ing the use of winches.

13. ↑ The NET FISH data base cov ers the fish land ings at the eight ma jor
fish ing har bors listed in and also the Am dalli Fish ing Har bor. For
some of the land ing cen ters the share is zero in some years, which is
due to data be ing un avail able for those cen ters in those years.

14. ↑ Dak shina Kan nada, and to a lesser ex tent Udupi, have in dus tri al ized
rapidly over the pre vi ous 2-3 decades. and pro vide a de tailed de scrip‐ 
tion of the ma jor in vest ments that have oc curred over time in the
coastal dis tricts of Kar nataka and their en vi ron men tal and the so cioe‐ 
co nomic im pacts. The two stud ies also con tain ex cel lent dis cus sion on
the im pli ca tions of the Blue Econ omy ini tia tives for coastal Kar‐ 
nataka.

15. ↑ How ever, there could be a mul ti tude of fac tors that in flu ence the in‐ 
come lev els among fisher com mu ni ties, as ex plained by stud ies such
as and . Some of these fac tors are- a lack of ac cess to mar kets, in ad e‐ 
quate in fra struc ture, so cial ex clu sion, lack of ac cess to re sources, and
lack of for mal ed u ca tion.

16. ↑ Viswanatha et al., “An Over view of Ma rine Fish eries In fra struc ture
and Fish Uti liza tion Pat tern in Kar nataka, In dia.”

17. ↑ Fish uti liza tion pat terns in Kar nataka closely fol low that for In dia re‐ 
ported by , who found that 67 per cent of to tal fish pro duced to be uti‐ 
lized in fresh form, 16 per cent in pro cessed and dried forms, 6 per cent
for fish meal, and 1% for canned. Ac cord ing to , about 32 per cent of
to tal fish catch in In dia was uti lized in dried form.

18. ↑ Pon nusamy, Am basankar, and Pon niah, “Pro duc tion and Mar ket ing
of Fish Meal in In dia-a Study”

19. ↑ In com par i son, Ker ala has two fish meal plants that pro duce 6000
tons of fish meal and 3000 tons of fish oil; and, Tamil Nadu has three
fish meal plants with a com bined pro duc tion ca pac ity of 1000 tons of
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fish meal and 500 tons of fish oil. Thus, Kar nataka is by far the largest
pro ducer among the three states.

20. ↑ Scholtens, Karup piah, and Jy otishi, “In dia: Fish meal- a Twisted Tra‐ 
jec tory”

21. ↑ The term trash fish is loosely used and can be de scribed as fish
species caught as by catch that are gen er ally smaller-sized low-value
fish species with weak pref er ence among con sumers . How ever, in re‐ 
cent years in stead of be ing by catch, there has been a shift to wards tar‐ 
geted catch ing of such fishes to cater to the in creas ing de mand from
the fish meal in dus try

22. ↑ There is a vast lit er a ture on the con flicts in the use of fish as a feed
in gre di ent (through fish meal) ver sus fish as a source of hu man food
(for ex am ple, ; ).

23. ↑ Gopaku mar, “Salted Dried Fish in In dia: A Re view of Meth ods and
Qual ity Con trol”

24. ↑ Wang, Zhang, and Mu jum dar, “Trends in Pro cess ing Tech nolo gies
for Dried Aquatic Prod ucts”

25. ↑ Sid dhnath et al., “Dry Fish and Its Con tri bu tion to wards Food and
Nu tri tional Se cu rity.”

26. ↑ Rear don et al., “The Quiet Rev o lu tion in Sta ple Food Value Chains:
En ter the Dragon, the Ele phant, and the Tiger”

27. ↑ Trem blay and Trem blay, “New Per spec tives on In dus trial Or ga ni za‐ 
tion: With Con tri bu tions from Be hav ioral Eco nom ics and Game The‐ 
ory”

28. ↑ The erst while South Ca nara dis trict, com prised of the present day
Dak shina Kan nada and Udupi dis tricts, was a part of the Madras Pres i‐ 
dency.

29. ↑ Silas, “His tory and De vel op ment of Fish eries Re search in In dia”

30. ↑ Ravichan dra, “Re mem ber ing Fa ther of Coop Move ment”

31. ↑ Sir Fred er ick Nichol son is cred ited with the es tab lish ing of a sep a‐ 
rate de part ment for fish eries (specif i cally the Bu reau of Fish eries) in
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the Madras Pres i dency in 1907. He is also cred ited with the cre ation of
the first fish eries co op er a tive in In dia and is con sid ered to be one of
the pi o neers of the co op er a tive move ment in In dia (; .

32. ↑ Gopaku mar, “Salted Dried Fish in In dia: A Re view of Meth ods and
Qual ity Con trol”

33. ↑ A pit-cur ing method called the Colombo Cur ing was in prac tice in
coastal Kar nataka un til the 1990s in which pelagic fish such as the
mack erel were pick led for 3-4 months in salt. A sour fruit named
Garcinia cam bo gia would be placed in the cleaned fish belly dur ing
pick ling. This prod uct was mainly for ex port ing to Sri Lanka .

34. ↑ FAO Fish eries and Aqua cul ture Sta tis tics, “FAO Fish eries and
Aqua cul ture Sta tis tics”

35. ↑ https://niti.gov.in/plan ning com mis sion.gov.in/docs/plans/plan‐ 
rel/fiveyr/2nd/2planch14.html

36. ↑ Ma jor im port ing coun tries of dried fish from In dia in cluded Myan‐ 
mar (Burma), Sri Lanka, Hong Kong, Tai wan, Sin ga pore and
Malaysia.

37. ↑ His tor i cally, Lak shad weep was part of the Man galuru ad min is tra tion
un der the British rule un til 1928. Thus, over the years, be cause of the
port fa cil i ties and the prox im ity to the is lands, avail abil ity of food sup‐ 
plies and in sti tu tional in fra struc ture, Man galuru re mained a main trad‐ 
ing cen ter for Lak shad weep. Even to day, Man galuru re ceives large
quan ti ties of Mas min, i.e., heav ily smoked hard-dried tuna, from Lak‐ 
shad weep and acts as a nodal point for re dis tri bu tion to hin ter land
mar kets.

38. ↑ The Bu reau of In dian Stan dards (BIS) has spec i fied the qual ity stan‐ 
dards for “dried and dry-salted” fish prod ucts un der the In dian Stan‐ 
dard (IS) 14950. The Code of Prac tice for Pro cess ing and Stor age of
Cured Fish and Fish ery Prod ucts (IS 14516) pro vides the tech no log i‐ 
cal and hy giene re quire ments for pro duc ing dried prod ucts. Tech ni cal
re quire ments for the wa ter and ice used in fish pro cess ing in dus try are
spec i fied in IS 14517. These guide lines can be ac cessed from
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39. ↑ How ever, the lim ited scope of this ex ploratory mar ket study does
not al low us to de ter mine whether the re duc tion in the num ber of dried
fish pro ces sors trans lates into con sol i da tion of pro duc tion or it is an
ab so lute de cline in the size of the pro cess ing in dus try.

40. ↑ Thus, the rent per shop is around ₹36,500 per year. To put this fig ure
in con text, the per capita an nual in come of Kar nataka at mar ket price
in 2018-19 was ₹207,062.

41. ↑ A sur vey of dried fish pro ces sors at ma jor fish ing har bors of Kar‐ 
nataka re vealed that they do not per ceive much po ten tial in on line re‐ 
tail ing of dried fish prod ucts. Only 14 out of the 270 re spon dents
replied pos i tively to a ques tion ask ing if they saw any po ten tial in sell‐
ing dried fish on line.

42. ↑ This hin ders the pro ces sors’ abil ity to avail loans from for mal fi nan‐ 
cial in sti tu tions such as the banks that ask for le gal doc u ments as proof
of own er ship. This ex poses them to in for mal fi nan cial mar ket agents
such as lenders.

43. ↑ The lo cal Hindu fisher caste (like many other non-Brah min Hindu
caste/com mu ni ties of Dak shina Kan nada and Udupi dis tricts) fol lowed
a ma tri lin eal sys tem of suc ces sion called the Aliyakattu or Aliya San‐ 
thana (the word Aliya means nephew). The prac tice of this sys tem can
be traced back to at least 10th cen tury AD. In this sys tem, the prop erty
of the mother would be di vided such that the daugh ters get a ma jor
share, while the fa ther was free to di vide his prop erty as he wished (; ;
). This in her i tance sys tem may ex plain the sub stan tial pres ence/own er‐ 
ship by women in fish ing-re lated busi nesses.

44. ↑ This low use of salt is prob a bly be cause the species used in Gan‐ 
golli, mostly an chovies, do not re quire a lot of salt (or any salt). They
are just sun dried, with no prior salt ing.

45. ↑ This is one of the very few in stances of sup port from the gov ern‐ 
ment for the dried fish sec tor.

46. ↑ The dried mack erel sup ply chain of Karawara has in no vated in raw
ma te rial pro cure ment. A buy back sys tem is in place wherein fresh
mack erel not sold in var i ous re tail shops is bought back by des ig nated
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agents who then sell it for dry ing pur poses. De mand for the prod uct
might have led to this in no va tion in the mack erel sup ply chain.

47. ↑ Thus, women play a cen tral role in the fi nan cial and ma te rial trans‐ 
ac tions in the dried fish busi ness here. This prac tice is fairly com mon
in the small-scale fisher fam i lies of Ut tara Kan nada. This has been the
tra di tion in the fisher com mu nity.

48. ↑ Bale hon nuru used to di rectly re ceive prod ucts from Man galuru, but
due to lack of de mand in re cent years re tail ers here have started
procur ing from Koppa. Com pe ti tion from small chicken stalls that
have sprung across the ru ral land scape, as well as lack of de mand
from younger gen er a tion have caused an over all de cline in the mar ket
de mand here.

49. ↑ There are plans by KFDC to ex pand this mar ket by de mol ish ing the
old shops. How ever, re tail ers are ap pre hen sive about the in crease in
rent and un cer tain ties in project im ple men ta tion.

50. ↑ Com pared to Man galuru, Be la gavi is closer to Gu jarat. How ever,
dried fish from Gu jarat first comes to Man galuru and then gets re dis‐ 
tributed to Be la gavi.
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