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1.  Background
This paper aims at exploring Bangladesh fisheries scenario as a background paper for the FAO project “A Value-chain Analysis of International Fish Trade and Food Security with an Impact Assessment of the Small-scale Sector” financed by the NORAD in which 10 developing and 2 developed countries including Bangladesh are participating. The aim of the project is to identify ways to improve food security for local populations through more informed policy decisions. The overall objective of the project is to achieve a better understanding of the dynamics of the relevant value-chains in international fish trade and arrive at policy recommendation. This background paper is the first outcome of the project as far as Bangladesh part is concerned and is expected to serve as explanatory notes for the remaining papers/studies to be coming out subsequently out of the above mentioned project.
2.  Introduction

Bangladesh is a developing country located in the north eastern part of South Asia between 2000 34'and 2600 38' North Latitude and between 880 01' and 920 41' East Latitude. It is bounded by India in the north and west; by the Bay of Bengal in the south, and finally by part of India and Myanmar in the eastern side (Figure 1). The total area of the country is 147,570 square kilometer (56,977 sq. miles). The limits of territorial waters of Bangladesh are12 nautical miles and the area of the high sea extending to 200 nautical miles measured from the base lines constitute the economic zone of the country. A wide portion of the land is covered by large rivers such as the Padma, the Jamuna, the Teesta, the Meghna, the Brahmaputra, and the Surma. There are also thousands of tributaries with a total length of about 24,140 km. Those rivers are connected to the Bay of Bengal. The total forest area is about 13.36% of the land area. Estimated population as per 2008-09 is 144.2 million with a population density of 977 per sq km (MoF, 2010). Per capita national income is US$690.Agriculture is the main occupation of the people employing 68.5% of the labour force. Cropping intensity is 175.97% and about half of the cultivated area is irrigated (MoA, 2011).
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                   Figure 1. Map of Bangladesh (source: internet)

Fish and fisheries have been an integral part of the life of the people of Bangladesh from time immemorial, and play a major role in employment, nutrition, foreign exchange earnings and other aspects of the economy. Fish is a natural complement to rice in the national diet, giving rise to the adage Maache-Bhate Bangali (“a Bengali is made of fish and rice”). At present, fish alone supplies about 58% of animal protein. The present per capita annual fish consumption in Bangladesh stands at about 15.04 kg/year against a recommended minimum requirement of 18 kg/year (http://enjoywithreal.com/2010/10/11/present-status-of-aquaculture-2/, accessed on 24 March 2011). About 13 million people of the country are directly or indirectly dependent on this sector for their livelihood. The Poverty Reduction Strategy paper (PRSP) and National Fisheries Strategy indicate that income generating opportunities for rural households are the most promising in the fisheries sector (MoP, 2005; DoF, 2006). It is estimated that 73% of rural households are involved in some form of freshwater aquaculture on floodplains throughout the country (Mazid, 1999). Aquaculture has the potential to provide new employment opportunities in the rural areas by increasing both self-employment and demand for hired labour (Karim et al. 2006). Fisheries sector currently contributes 4.64% to the gross domestic product (MoF, 2009), 23 % to the agricultural GDP and 5.10% to foreign exchange earnings through export (Sarder, 2007). Number of fish and prawn farmers are estimated at 0.308 and 0.115 million respectively. In contrast, number of fishermen is estimated at 0.128 million comprising 0.077 million of fishers operating in inland water bodies and 0.051 million operating on marine fisheries (DoF, 2010a). Fisheries Sector Review (2003) estimates that some 1.1 million people- landless, part time and full time fishers and landowners- are directly involved in capture fisheries. Around 650,000 (67%) are engaged in the inland fisheries and 444,000 (33%) in coastal and marine fisheries. Around 177,500 people are involved in fish and shrimp or prawn seed collection, husbandry and distribution.

This background paper is organised in 12 sections. Following brief project background in section 1 which sets the context of the present study, section 2 presents the general introduction of the country and glimpse of vital fisheries statistics along with their importance in nutrition, employment and GDP of Bangladesh. Section 3 highlights national fisheries policy, fisheries resources and fish biodiversity in Bangladesh, status of overall fish production, fish production growth, intensity of aquaculture technology uses and harvesting technologies. Section 4 portrays scenario related to export of fish and fisheries product over time. Status of fishing grounds and marine resource stock assessment has been presented in section 5. Issues related to fishers’ cooperatives and marketing aspects of fish are presented in sections 6 and 7 respectively. Section 8 is concerned with fisheries regulation while section 9 deals with status of time series data availability for fish prices. Need for fisheries value chain study in Bangladesh has been discussed in section 10. Some highlights of the ongoing fisheries value chain study of this project is presented in section 11.  Finally, section 12 displays the five culture species chosen for the econometric modelling of price linkages across the different market levels.
3. Fisheries Sector in Bangladesh

3.1 National Fishery Policy

The Ministry of Fisheries and Livestock prepared the National Fishery Policy (NFP) in 1998 with the overall objective of developing the fisheries sector. The objectives of the NFP are: i) to enhance fisheries production, ii) to alleviate poverty through creating self-employment and improvement of socio- economic conditions of the fishers, iii) to fulfil the demand for animal protein, iv) to achieve economic growth through earning foreign currency by exporting fish and fisheries products, and v) to maintain ecological balance, conserve biodiversity, ensure public health and provide recreational facilities (MoFL, 1998).

This document addresses policy measures to be undertaken in four areas or dimensions and recommends policies for several supporting services. The four dimensions of NFP are: (a) policies for the preservation, management and exploitation of fisheries resources in inland open water; (b) policies for fish cultivation and management in inland closed water; (c) policies for prongs and fish cultivation in coastal areas; and (d) policies for preservation, management and exploitation of sea fishery resources (Mandal, 2006).  The overall strategy of fisheries subsector development envisages intensification of aquaculture by species and ecosystems, addition of export-oriented species, ensuring biodiversity and preserving natural breeding grounds, product diversification, value addition, and development of appropriate market infrastructure (GPRB, 2009)

3.2 Fisheries Resources in Bangladesh

Fish production in Bangladesh takes place under three broad environments namely, i) inland capture fishery, ii) inland culture fishery and iii) marine fishery. The first one is an inland capture fishery while the second one is inland culture (aquaculture) fishery. Inland capture fishery comprises rivers and estuaries, Sundarban (water resources in the forest), Beel (deepest part of the floodplain, often with permanent area of water), Kaptai Lake (a man-made lake for generation of hydroelectricity) and floodplain.  The corresponding water areas are: 853,863 ha for river and estuaries, 177,700 ha for Sundarban, 114,161 ha for beel, 68,800 ha for Kaptai lake, and 2,832,792 ha for floodplain totalling 4,047,316 ha for the total inland open water bodies (capture fisheries). The inland closed water bodies comprise 305,025 ha of ponds and ditches, 5,488 ha of baor (ox-bow lakes) and 217,877 ha of shrimp farms (both freshwater and saline waters) totalling 529,390 ha of total inland closed water bodies (culture fisheries).  Thus, the total inland water areas (inland open water capture fishery and inland closed water culture fisheries together) stand at 4,575,706 ha.

In addition, the country has a coastal area of 2.30 million ha and a 710 km-long coast line along the Bay of Bengal, which supports a large artisanal and coastal fisheries. Further, the country has a 200-mile EEZ in the Bay of Bengal (Mazid, 2002). The Bay of Bengal is situated in the south of Bangladesh. There is a total of 166,000 sq km marine water area including EEZ. Fishing is confined only within 100-meter depth (DoF, 2003). 
3.3 Fish Biodiversity in Bangladesh

The fisheries are multispecies in nature: there are 300 species of fish and 20 species of prawns in Bangladesh (Rahman, 1989). The most common species is ilish (Tenualosa ilisha) national fish, which accounts for nearly half of total marine catch. During early nineties ilish constituted about 20% of total fish production of the country. The inland freshwaters of Bangladesh are inhabited by 60 native and 13 exotic species of fish and 20 species of shrimp, of which the majority occur in impounded water bodies. The indigenous carp species of Bangladesh can be divided into two subgroups: major carps (katla, rohu, mrigel and kalbasu) and minor carps (bata, reba, nandina and gonia). Most of the freshwater river systems and floodplains are natural breeding grounds for carps. The major carp species occur in deep pools of the Padma-Brahmaputra river system (Padma, Jamuna, Arial Khah, Kumar and old Brahmaputra rivers) and the Halda River System in Chittagong. The minor carp species inhabit small rivers and the shallow waters of floodplains in the north east (Mymensingh, Netrokona and Mohonganj), southwest (Faridpur and Jessore) and northwest (greater Rajshahi area) (refer to map). Exotic species, comprising mostly Chinese carps, have been introduced since the 1950s (Table 1), but this introductions have not been well documented. Introduced species include silver carps, grass carp, bighead carp, black carp, common carp, silver carp, Tilapia and Mahseer.

Table 1. Exotic Fish Species Introduced into Bangladesh, 1952-98

	Species
	Common name
	Place of origin
	Source
	Year

	Trichogaster pectoralis
	Gourami
	Thailand
	Singapore
	1952

	Oreochromis mosambicus
	Tilapia
	Africa
	Thailand
	1954

	Cyprinus Carpio var. communis
	Common carp
	Temperate Asia/Europe
	Not known
	1960

	Ctenopharyngodon idella
	Grass carp
	China
	Hong Kong
	1966

	Hypopthalmichthys molitix
	Silver carp
	China
	Hong Kong
	1969

	O. niloticus niloticus
	Nilitoca (tilapia)
	Africa
	Thailand
	1974

	Puntis gonionotous
	Sarputi
	Thailand
	Thailand
	1977

	O. carpio var. specularis
	Mirror carp
	Temperate Asia/Europe
	Nepal
	1979

	Chanos chanos
	Milkfish
	Red Sea, Indian & Pacific oceans
	Not known
	1979

	Aristicthys nobilis
	Bighead carp
	China
	Nepal
	1981

	Mylophanyngodon piceus
	Black carp
	China
	China
	1983

	Vlarius gariepinus
	Catfish
	Africa
	Thailand
	1989

	Pangasius suctchi
	Large catfish
	South Asia
	Thailand
	1989

	O. nioliticus
	Tilapia (GIFT)
	Africa
	Philippines
	1994

	Chanos chanos
	Milkfish
	Red Sea, Indian & Pacific oceans
	Thailand
	1998

	Tor tor
	Mohasol
	Local species, Nepal
	Nepal
	Not known


Source: Adopted from Dey et. al. (2008)
Carps are by far the most important species for pond culture. Three major Indian carps (rohu [Labeo rohita], catla [Catla catla] and mrigal [Cirrhinus cirrhosus] and one exotic carp (silver carp [Hypopthalmichthys molirix]) accounts for  about 74% of pond production in FY 2007-08 (DoF, 2009). Other major cultures species in Bangladesh include the grass carp, common carp, silver carp, tilapia and Pangas. Number of freshwater species is declining at an alarming rate with some species, in recent years, having become extinct. Overfishing, rapid extraction of fish seed and brood stock, destructive and unregulated fishing practices, pollution, introduction of exotic species, loss of aquatic habitat due to siltation, dam construction, and other anthropogenic activities have been the major causes of fish species loss. Many species are already in crisis and despite conservation initiatives it may already be too late to save them from extinction (http://en.wikipedia.org/wiki/Fish_Museum %26_Biodiversity_Center_-_FMBC,_Bang. accessed on 24/9/2010). According to the Red Book figure, about 54 freshwater species are critically or somewhat endangered in the country. Among them 14 species are listed as critically endangered; 27 as endangered and 14 s vulnerable (IUCN, 2000).
3.4 Fish production and its growth

During the 2008-09, Bangladesh produced a total of 2,701,370 metric tons of fish in which inland fisheries contributed 80.95% comprising 41.61% from inland capture fisheries and 39.34% from the inland culture fisheries. Marine fisheries contributed 19.05% (514,644 ton) to the total production (Table 2). Floodplain and Ponds and ditches are largest contributor among the inland capture and culture fisheries respectively. Fish production has been continuously trending upward for the last 25 years (Figure 2). 

Table 2. Annual production and productivity by sector of fisheries, 2008-2009

	Fisheries Sector
	Water area
(Hectare)
	Total catch
(metric ton)
	% of total catch
	Catch per unit area (Kg/ha)

	A. Inland Fisheries
	
	
	
	

	     (i) Capture
	
	
	
	

	          1. River & Estuaries
	853,863
	138,160
	
	162

	          2. Sundarban
	177,700
	18,462
	
	104

	          3. Beel
	114,161
	79,200
	
	694

	          4. Kaptai lake
	  68,800
	8,590
	
	125

	          5. Flood Plain
	2,932,792
	879,513
	
	310

	          Capture Total
	4,047,316
	1,123,925
	41.61
	

	    (ii) Culture
	
	
	
	

	          1. Ponds & Ditches
	305,025
	912,178
	
	2991

	          2. Baor
	5,488
	5,038
	
	918

	          3. Shrimp/prawn farm
	217,877
	145,585
	
	668

	          Culture Total
	528,390
	1,062,801
	39.34
	

	
	
	
	
	

	          Inland Total
	4,575,706
	2,186,726
	80.95
	

	
	
	
	
	

	B. Marine Fisheries
	
	
	
	

	     (i) Industrial Fisheries (Trawl)
	
	35,429
	
	

	    (ii) Artisanal Fisheries
	
	479,215
	
	

	         Marine Total
	
	514,644
	19.05
	

	
	
	
	
	

	         COUNTRY TOTAL
	
	2,701,370
	100.00
	

	
	
	
	
	


Source: DoF (2010)
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     Figure 2. Fish production trend of Bangladesh
Figure 3. Fish production from  different sources

Inland capture fishery had been the main source of fish production in the country till 2000, after which inland culture fishery surpassed the former and becomes a dominant source. Marine fishery had also higher share than inland culture fishery till 1993-94 (Figure 3). Of the inland culture fishery, ponds had the largest share followed by shrimp farms (Figure 4).
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Figure 4. Fish production from inland culture fishery
In terms of total   fish production in the country, major carps contribute the most (22.87%), followed by exotic carps (11.33%). Ilish, as a lone species, contributes  currently about 11% of the total fish production in the country. Shrimp shared 9.07% of the total fish production. Of this share 78% came from inland fisheries while the rest 22% came from marine fishing. Inland fishery contributed 81% of total production while only 19% is provided by the marine sector (Table 3).
Table 3: Species/group-wise Production (metric ton) in Inland & Marine Fisheries, 2008-2009

	Species
	Inland Fisheries
	Marine Fisheries
	Total 
	% of total

	Major Carp 
(Rui, Catla, Mrigal and Kalbasu)
	617,761
	
	617,761
	22.87

	Other Carp (Ghania)
	11,155
	
	11,155
	0.41

	Exotic Carp (Silver carp, Common carp, Mirror carp, grass carp)
	305,938
	
	305,938
	11.33

	Cat Fish (Rita, Boal, Pangas, Silon, Aor, Bacha)
	117,856
	
	117,856
	4.36

	Snake Head (Shol, Gazar, Taki)
	122,093
	
	122,093
	4.52

	Live Fish (Koi, Singi, Magur)
	77,113
	
	77,113
	2.85

	Other Inland Fish (except those mentioned above)
	646,085
	
	646,085
	23.92

	Ilish/Ilish
	95,970
	202,951
	298,921
	11.07

	Bombay Duck (Harpondon neherus)
	
	58,263
	58,263
	2.16

	Indian Salmon (Polydactylus inducus)
	
	7,733
	7,733
	0.29

	Pomfret (Rup_hail_Foli Chanda)
	
	46,643
	46,643
	1.73

	Jew Fish (Poa, lambu, Kaladatina etc)
	
	38,414
	38,414
	1.42

	Sea Cat Fish (Tachysurus spp.)
	
	16,515
	16,515
	0.61

	Sharks, Skates & Rays
	
	3,933
	3,933
	0.15

	Other Marine Fish
	
	87,975
	87,975
	3.26

	Shrimp/Prawn
	192,755
	52,217
	244,972
	9.07

	TOTAL
	2,186,726
	514,644
	2,701,370
	100.00

	
	80.95%
	19.05%
	100%
	


Source: DoF, (2010)
Production of shrimp/prawn from inland open waters had been higher than inland cultured prawn until 1994-95, falling thereafter throughout. This is mainly due to rapid expansion of gher farming of the brackish water and pond farming for the freshwater prawn. Shrimp production from inland open waters continued to be higher than inland closed water culture fishery till 1994-95, falling thereafter throughout (Figure 5). Marine harvest of hilsha had been always higher than riverine (inland)  sources (Figure 6).
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Figure 5. Prawn/shrimp production  over time  by sources
Figure 6 Hilsha harvest over time by sources

(Ilish is anadromous in nature (an uncommon phenomenon in tropical waters), the ilish lives in the sea for most of its life, but migrates up to 1,200 km inland through rivers in the Indian sub-continent for spawning. Ilish is mainly available in the major Bangladesh rivers of the Padma and Meghna. Those from the Padma are considered to be the best in taste. However, Ilish is also caught from the sea. But those caught from the sea are not considered to be as tasty as those caught from the river.                         
Ilish is the national fish of Bangladesh. During 2008-09, production of Ilish from freshwater (inland fisheries) and marine fisheries are 95,970 and 202,951 metric tons.  Ilish shares 11% of all fish produced in the country. Ilish harvested from marine waters has been always higher than those harvested from inland open waters (Figure 5). In 2008-09, marine Ilish accounts for about 68% of the total Ilish harvest (Table 3).

Fish production growth in the eighties appears to be slower than those in the later years. Table 4 shows the exponential growth rates of the different fisheries. The overall fish production in Bangladesh grew at 5.61% rate per year during the 26-year period from 1983/84 – 2008/09. The highest growth rate is 10.37% achieved for shrimp farms. Inland culture fishery grew at 9.69% rate over the period. Inland capture fishery has grown at the lowest rate (3.78%) over the period. Production of rivers and estuaries grew negatively at a rate of 1.48%. Marine fishery on the other hand, shows a growth rate of 4.34% per year.

Table 4: Exponential Growth Rates* of Fish Production of Different Fisheries             During 1983-84 to 2008-09

	Fishery
	Exponential growth rate (%)
	Rank

	A. Inland Capture Fishery
	3.78
	

	i. Rivers and estuaries
	-1.48
	9

	ii. Sundarban
	4.63
	6

	iii. Beels
	2.70
	8

	iv. Kaptai Lake
	4.28
	7

	v. Floodplain
	6.34
	4

	B. Inland Culture Fishery
	9.69
	

	i. Ponds
	9.63
	2

	ii. Baors
	7.48
	3

	iii. Shrimp Farms
	10.37
	1

	C. Marine Fishery
	4.34
	

	i. Industrial trawler
	5.49
	5

	ii. Artisanal
	4.28
	7

	Total (all fisheries)
	5.61
	


*estimated by the author from the DoF statistics

3.5 Intensity of  Aquaculture Technology Practice

Edward (1993) classified fish farming systems into i) extensive systems relying on natural food produced in the water body without supplementary inputs, ii) Semi-intensive systems relying mostly on natural feed but supplemented with feed and fertilizer and iii) intensive systems relying on nutritionally complete concentrate feed and fertilizers. It is important to note that these systems are merely conceptual stages in a continuum (Pillay 1997) and that in practice many intermediate and or sub systems exist such as improved extensive (intermediate between extensive and semi-intensive) and improved semi intensive (intermediate between semi-intensive and intensive).

Pond culture in Bangladesh may be characterized by semi-intensive with high fingerling stocking rate and less use of feed and fertilizer. Fish farmers generally use less supplementary feed and other inputs compared with their counterparts in countries with more advanced aquaculture systems such as China and Thailand. Inputs application rates suggest that many fish farmers in Bangladesh still practice extensive systems (Dey et al. 2005). The results of a survey conducted by the WorldFish Center and DoF in 2006 indicate that improved extensive to semi-intensive carp polyculture is the dominant system practiced in Bangladesh and has been adopted in all upazillas (sub-districts) (see, Appendix Table 3).

3.6 Fish Harvesting Technologies

In the aquaculture sector, harvesting of fish farming is done by the traditional methods using nets and boats. Fish farmers of small water bodies make their pond harvest themselves using nets with the help of labourers. But for relatively larger water bodies, harvesting are organised by contracted fishers and fish farmers who by dragging the net manually from one end to the other end of the waterbody. Boats and nets are used for harvesting in the further bigger water bodies. 

In freshwaters, estuaries and offshore areas of the Bay of Bengal, commonly used crafts are of various types, sizes, and designs. The most common boats/vessels used are Dinginauka. The dingis are named on the basis of the fishing nets operated by them; for instance, Bhesail Dingi, Patam Dingi, Shangla Dingi, and Talal Dingi. Another important type of boat/vessel is Chandinauka, a traditional fishing boat. The boat is extensively used for ilish fishing. Koshanauka, another type of boat is used for fishing in shallow waters. Shampan is seen mainly in Chittagong and other coastal districts of Bangladesh. It is used mainly in ferry-crossing of rivers in coastal regions and sometimes for fishing in the estuaries or in the offshore waters of the Bay of Bengal.  Rafts is used in almost all the districts of Bangladesh for fishing in shallow waters, they have various local names viz, Bhela, Bhera, Chali, Bhura, etc. Rafts are prepared mainly by fastening together trunks of banana trees. Clasp nets (Khepla Jal) and Drag nets (Moya Jal) are operated by rafts.  Trawlers (side trawlers and stern trawlers) are the vessels with powerful engines and machinery for dragging the trawl nets used for fishing in the sea. Currently, harvesting in  marine fisheries are made by 141 trawlers, 21,433 mechanised boats, 22,527 non-mechanised boats, 43,960 traditional boats and 2,18,581 hooks and nets. Artisanal fisheries contribute about 95% of the total marine catch, utilizing gillnets, set-bag-nets, seine nets, push nets, hooks and lines, trammel nets etc. Industrial trawling contributes only 5% to the total marine production.
4. Fish and fisheries Product export

Bangladesh exports fish and fisheries products to different countries of the world. The most important item of export is the frozen shrimp/prawn. Frozen fish, dry fish, salted and dehydrated fish, turtles/ tortoise/ crab/eel, shark fin and fish maws are also exported. For last 4 years Bangladesh has also started exporting live fish in a limited scale. Table 5 presents quantity of shrimp and fish exported to different countries. The major markets for Bangladesh frozen shrimp are USA, UK, Japan, Belgium, Netherlands, Thailand, Germany, China, France, Canada, Spain and Italy. Generally, Shrimp is most important item of the export followed by frozen fish, and dry fish.  During the year 2008-09, a total of 72,888 metric tons of shrimp, fish and other fisheries products  were exported valuing Tk33434.10 million which constitutes 3.00% of the total export earnings (Table 5). Over the years, export constitutes only 3-4% of the fish and shrimp produced in the country implying that that about 96-97% of the total fish and shrimp production is consumed domestically.

Table 5: Value of Fisheries Export and Its Share of Total Export Earning

	Year
	Total export     (tons)
	Total value
(Million Taka)
	% of total
export earning

	1999-00
	39391
	18115.6
	6.28

	2000-01
	38988
	20327.5
	5.77

	2001-02
	41482
	16371.4
	4.76

	2002-03
	47371
	19415.9
	5.10

	2003-04
	54141
	23634.7
	5.71

	2004-05
	63377
	25712.2
	5.90

	2005-06
	68829
	30298.4
	4.56

	2006-07
	73704
	33528.9
	4.90

	2007-08
	75299
	33962.8
	4.04

	2008-09
	72888
	32434.1
	3.00


Source: DoF (2010a); In 2010, US$1 equalled approximately Taka 70
In terms of quantity and value, shrimp occupies the first position in the export milieu followed by frozen fish. In 2008-09, quantity of shrimp and frozen fish exported were 50,368 and 19,295 metric tons generating a value of Tk2,744 and Tk451 million.
Table 6: Quantity and Value of Shrimp and Fish Exported to Different Countries

	Year
	Frozen shrimp/prawn
	Live fish
	Frozen fish
	Dry fish

	
	Qty
(Ton)
	Value
(Crore Tk)
	Qty
(Ton)
	Value
(Crore Tk)
	Qty
(Ton)
	Value
(Crore Tk)
	Qty
(Ton)
	Value
(Crore Tk)

	2001-02
	30209
	1448
	
	
	9864
	137
	517
	8.32

	2002-03
	36864
	1720
	
	
	8846
	159
	333
	7.02

	2003-04
	42943
	2153
	
	
	10229
	202
	472
	4.16

	2004-05
	46533
	2282
	
	
	15763
	256
	272
	3.71

	2005-06
	49317
	2698
	57
	0.48
	17429
	294
	150
	2.19

	2006-07
	53361
	2992
	4
	0.07
	18376
	326
	77
	1.34

	2007-08
	49907
	2864
	10
	0.15
	23515
	495
	210
	2.67

	2008-09
	50368
	2744
	0.3
	0.0006
	19294
	451
	341
	11.98


Note: minor items like salted and dehydrated fish, turtles/tortoise/crab/eel, sharks fin and fish maws are not shown in the above table. 1 crore equals 10 million. 

Of the different items exported, frozen shrimp and prawn shared 69% in 2008-09. The second important in terms of export is the frozen fish constituting 26.47% of the total export. Other items in order are turtles/tortoise/crab/eel, dry fish, shark fin and fish maws. Live fish export is very insignificant (Figure 7 and Appendix Table 4).
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                  Figure 7: Pie-chart showing share of fisheries products exported during 2008-09

Quantity and value trend of fisheries export is shown in Figure 8.  Both the quantity and value curves display positive trend, with however, some irregularities. The quantity of export after 1995-96 fell and rose thereafter immediately. Then it keeps falling again and in 1998-99 the export was the lowest. Export quantity revived slowly thereafter up to 2007-08. But the following year the export quantity again fell down. Almost similar pattern of movement in value of export are seen.
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                           Figure 8: Trend of quantity and value of fisheries product exported

5. Fishing Grounds and Stock Assessment for Marine Fishing
5.1 Marine Fishing Ground
A number of surveys have been undertaken by the local and foreign experts during the sixties-nineties. These assessments could identify so far four fishing grounds (Figure 9 and Table 7), namely, ‘South Patches’ and ‘South of South Patches’ covering an area about 6,200 km2, ‘Middle Fishing Ground’ covering 4,600 km2 area and ‘Swatch of No Ground’ covering 3,800 km2 (Shahidullah, 1983).  The South Patches are known to be the most productive fishing ground. Table 7 presents location and depth of the fishing grounds.

Table 7. Fishing grounds of the Bangladesh marine fisheries 
	Fishing ground
	Location
	Depth

	South Patches (3400 km2) 
	From 10 km West of Cox’s Bazar
	10-40 m (depth)

	South of South Patches (2800 km2)
	From 5 km South West of Teknaf
	10-100 m (depth)

	Middle Ground (4600 km2)
	From 30 km South of Hatia
	10-100 m (depth)

	Swatch of No Ground (3800 km2)
	From 29 km South of Dubla Island
	10-100 m (depth)


[image: image5.emf]
Figure 9. Distribution of Shrimps and Fish within 10-100 meter depth zone in the continental shelf of   Bangladesh. (Source: Rahman et. al. 1995)
5.2 Marine Stock Assessment
A number of surveys have been conducted to assess the standing crop of the marine resources.
Significant works were carried out by West (1973), Saetre (1981), Penn (1982), Lamboeuf (1987) and Khan et al. (1997). West (1973) estimated the standing stock of 264,000-374,000 MT of demersal stock of fish (Table 8). The  report made by Khan, (2000) based on the surveys conducted by R.V. Anusandhani during 1984-86 brought out an estimate of 176,160 MT of demersal fish and only 857 MT of shrimp. No exclusive survey has been conducted on the estimation of pelagic resources. During "R.V. Dr. Fridtjof of Nansen" survey (Saetre, 1981), the pelagic fish stock was estimated as 90,000-160,000 MT through an acoustic study. The current consensus based on the reassessment of the previous and related studies showed a trawlable standing stock of 150,000-160,000 MT in the coastal water of Bangladesh of which about 53% consists of commercially important demersal species and about 16% consists of commercially important pelagic fishes (Lamboeuf, 1987, Khan et al. 1997). Information on fishing pressure and sustainable stock is limited and very little information on catch statistics and status of exploitation in the coastal waters of Bangladesh is available (Chowdhury et.al. 1979, Khan et.al.1989, Mustafa, 1999, 2003).
Table 8: Standing Stock of Demersal Fish, Pelagic Fish and Shrimp of the Bay of Bengal (metric ton) 
	Demersal
	Pelagic fish
	Shrimp
	Reference

	264,000-373,000
	-
	9.000
	West  (1973)

	160,000 
	90,000-160,000
	-
	Saetre (1981)

	200,000-250,000
	160,000-200,000
	4,000-6,000
	Penn (1982)

	152,000
	-
	-
	Khan (1985)

	-
	-
	3,300
	West and Khan (1985)

	188,000
	25,600
	-
	Lamboeuf (1987)

	176,160
	
	857
	Khan (2000)


- Information not available
Information on current stock assessment and annual harvestable stock is not available. In fact, there has not been any survey undertaken during the last couple of years due to the breakdown of fishing research vessel (RV Machranga and RV Anushondhani) for which correct resource assessment cannot be carried out (Islam et. al. 2010). Considerable dilemma exists as to whether the marine fishery is overexploited. A recent study conducted on Bangladesh marine fisheries however, shows that it is only Ilish and tiger shrimp which are fully exploited. The moderately exploited species are Bombay duck, ribbon fish, croakers, pomfret, catfish, carangids, sardine, anchovies and mullets. The species under exploited are  tuna, mackerel, snappers, sharks, skates, rays and others (FAO, 2010).The fishing fleets capturing hilsha shad, Bombay duck and ribbon fish are believed to be over capitalized.
6. Fishermen Cooperatives

Fisheries cooperatives began to be formed with government support from 1960. The former Provincial Fishermen’s Cooperative Society was renamed as the Bangladesh Jatio Matshyajibi Samabaya Samity (BJMSS). The BJMSS is the apex society registered with the Department of Cooperatives. The objectives of the society are:
(a) to procure and supply fishing inputs to the fishermen at fair prices;

(b) to issue loans to the affiliate societies for financing their members; 

(c) to introduce modern techniques of fishing; 

(d) to set up ice plant, cold storage, net making machines, etc;

(e) to arrange marketing of fish and set up processing units for exporting fish   and fish products; and 

(f) to improve the socio-economic conditions of the fishermen.

The co-operative society (BJMSS) is organised in a traditional three-tier pyramidal structure, primary (bottom), central (middle) and apex (top). The National Fisheries Association (BJMSS) aims to represent the interests of many thousands of artisanal fishermen in both inland and coastal fisheries. The association has three core staff, an unsalaried President, a part salaried Secretary General and one other officer. 
There are three types of fishermen's organisations in Bangladesh: i) Bangladesh Jatio Matshyajibi Samabay Samity (BJMSS), established in 1960; ii) Bangladesh Jatio Matshyajibi Samity (BJMS), established in 1986; and iii) Bangladesh Jatiotabadi Jele Dal (GJJD), established in 1993. The latter two societies (BJMS and GJJD) were established at the national level under different government departments; they do not have access to societies at field level.

7. Fish Markets and Marketing
7.1 Existence of Market Intermediaries
Fish marketing in Bangladesh is almost entirely in the hands of the private sector and operates through a complex system of hats (village markets), bazaar (township market), assembly centres, major urban wholesale and retail markets. There is a corresponding network of personnel, from buyers who may be hat traders, or agents of bigger bazaars fish merchants (Bepari/Mohajans) to wholesale market commission agents (Aratdars/Paikers) who effectively control the whole system. The marketing is managed, financed, and controlled by some intermediaries known as aratdars (commission agents) and mohajans (financiers or money lenders). Wholesale fish markets are mostly run by a few aratdars who greatly restrict the entry of newcomers. The aratdars provide advances to fish farmers who in turn are required to bring fish to them for sale. The aratdars  charge 3% to 6% commission and take 2 to 4 fish for every 80 fish sold (World Bank 1991).. The fish traders also provide advances to the fishermen, who are required to sell fish to them. Competition is not keen, especially at the fish assembly stage. The assembling of fish from fishermen is perhaps the most profitable activity in the entire marketing chain, because the fishermen-lacking access to credit, ice, and market information- also lack bargaining power. There is evidence of widespread exploitation of fishermen and the extraction of rent by traders and leaseholders.

About 85% of the fish produced in Bangladesh is consumed fresh and 15% is marketed in curd form (dried, dehydrated, smoked or salted) (Ahmed, 1983). About 75% is sold through wholesalers and retailers. Fishermen used 7% of their catches for household consumption (Sanjeeb, 1999). Most fishes are sold in the domestic markets. However, fishes are also exported to different countries. Ethnic communities abroad especially UK is a good buyer of riverine as well as marine fish produced in Bangladesh. Shrimps are exported to markets of USA, UK, Germany, Japan and Belgium.
7.2 Fish Markets at Different Levels

Existence of four levels of market is observed in the fish marketing milieu. These are primary, secondary, higher secondary and final consuming markets (Figure 10). Primary market is at the catching point, usually in a rural area. Fish collectors/assemblers, commonly known as mahajans, or aratdars/mahajans procure fish from the catchers, with the help of local brokers known as dalals who get a profit margin or commission from the mahajan. Part of the catch is also locally sold by the catcher/fisher or by local retailers. For secondary markets, the collectors bring the fish from primary market to the landing ghats, usually to the nearest thana market or at a place well linked by rivers, road or rail transport. The mahajans sell the fish here and the beparies, generally with the help of the aratdars, the commission agents. At the higher secondary market, the beparies transport the fish to the nearest city/town markets by road, rail or boat.  These  are  the  main  distribution   markets  and  here  the     beparies 

[image: image6]
             Figure 10: A generalized  fish marketing channel of Bangladesh
sell the fish to another set of distributors known as paikars, again with the help of aratdars. The paikers,  having  purchased from the higher secondary markets, sell to retailers. There are two channels of retailing: the urban retailers sell the fish in urban markets in permanent stalls or set out with the fish on their heads or in tricycles (rickshaws) vans, to sell them at homes; other retailers take the fish to suburban places or to the village (or village markets like hats and bazaars around the city towns. The fish marketing system is traditional, complex, less competitive. The fish marketing system faces serious problems, including heavy losses and waste and poor fish quality. But fish demand generally exceeds supply, so there is limited incentive for traders to improve the quality of fish marketing system.

The private sector accounts for most fish marketing, but a small fraction is handled by the Bangladesh Fisheries Development Corporation (BFDC), an autonomous organisation under the Ministry of Fisheries & Livestock. This corporation had been established in 1964. BFDC originally entered fish marketing to develop a modern fish marketing infrastructure, increases competition, and provides wholesale and retail market stability to protect both fishermen and consumers. In addition to marketing the fish caught by BFDC trawlers and from BFDC-managed Kaptai Lake, BFDC buys fish from Ox-bow lake Projects and other fishermen.
A typical freshwater fish marketing channel (Alam 2001) is shown in Figure 11. Once the fishes are harvested, they enter into the market through nikaries. Nikaries deliver the lot to beparies/chalanies (wholesalers). Once beparies collect different lots from nikaries or directly through fishers they are brought to aratdars, who arrange sales of the lot on a commission basis, on behalf of the suppliers (nikaries/ beparies/ wholesalers) at one end and buyers (Paikers/ wholesalers and retailers)  operating at the other end of the channel. Paiker/retailer, having  procured fish from the aratdars, sells directly to consumers. Some retailers (floating) carry fish in aluminium pots on the head and moves door to door to sell the fish  
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Domestic public fish marketing is shown in Figure 12. Bangladesh Fisheries development Corporation (BFDC) conducts the auction of its landed fish where brokers generally call the auction. The brokers are local persons and are well organised. Since the BFDC auctions big lots at a time, small scale sellers are unable to call auctions. The broker has no function, except to facilitate exchange; he incurs hardly any cost, yet earns relatively high profits. He sells to the beparies and retailer, who come from different places. The beparies make their purchases from the brokers and, occasionally, they are able to purchase fish directly from BFDC auction. Beparies sell to retailers through aratdars (Sabur, 1977).


7.3 Fish Market infrastructures
The most primary market is the one that sits on the bank of the rivers  or cross roads. In fact, these types of markets do not have any infrastructure. The sellers come and sit under the open sky with their tiny catches and some retailers and beparies interact. The markets last for very short time. On the other hand, the retail markets at the upazila level may have  some fixed infrastructure in the form of sitting arrangements and shades. In addition, there are extended areas under the open sky where small retailers transact. In these markets ice and water facilities are available. But the rural markets don’t have all these facilities at all. District level markets are better off in terms of seller’s sitting arrangements and other physical facilities. The sellers do have their fixed sitting arrangements. There are extended areas for accommodating additional retailers beyond fixed installations. Ices and water are available. Municipal markets have better infrastructure. They have fixed location at one side of the big shade/building. Water and ice can be made available from the nearby factories. The wholesale markets where bidding takes place have some infrastructure along with ice and water facilities. Wholesale fish markets are located at secondary, higher secondary and in terminal markets which may be located at upazila headquarters, river ports, towns and in cities. The spaces in these markets are generally inadequate for handling highly perishable commodities like fish. However, ice blocks are available in almost all cities and river ports, but not in all upazila wholesale markets, where waste is still high due to the deteriorating quality of the products sold.

The operational efficiency of the fish marketing system is characterised by i) inadequate and unhygienic infrastructure including landing, auctioning, and parking facilities in the wholesale and retail market,  ii)  inadequate cold storage and insulated transport facilities, iii) a limited supply of ice near the fish landing centres, iv) improper grading and packaging of fish, v) a multiplicity of weights and measures  for which eye estimates of volume are often substituted, vi) limited market information, and vii) apparently high marketing margins which vary between 30% to 50% of the retail price for different fish species and 18% to 60% for prawns. However, despite many problems the fish marketing system in Bangladesh appears to be reasonably efficient and enables fish to be moved as and when needed between market centres without excessive loss of quality given the available infrastructure and facilities. 

7.4 Transportation in Fish marketing
Transportation is the most important element in the fish marketing of Bangladesh. This is completely arranged by private entities. Boats are used to collect fish from the fishermen. The fishes are packed in baskets with ice. Packing materials include bamboo baskets, wooden boxes, plastic crates, oil drums (for live fish), plastic bags, jute bags and other local materials. Modern plastic or metal fish boxes, which can be cleaned and sterilised, are not used at all. Other natural materials such as hogla leaves, banana leaves, water hyacinths and mosses are used to provide protection and insulation, with or without ice. The most popular mode of transport is Truck/lorry, moving inter districts, railway and waterways. It should be kept in mind that these transports are not insulated or refrigerated.  However, for short movement within primary or secondary market, rickshaws and man-driven vans  are also  used. In addition, different street vendors, having purchased from the wholesale fish market, supplies fish to households using heal-load with aluminium pots. Some government organisation such as DoF, and BFDC often uses refrigerated/open pick-ups/trucks and vans to supply within the urban markets.

Water, road and rail transport are all used to carry fish over longer distances from collection points to markets and between markets. In the case of marine transport, mechanised boats with insulated fish holds are generally used to collect fish from fishing areas, but in inland waters traditional non-mechanised craft are mainly used. For transport on land, road transport is mainly used as it is found to be more flexible, safe and speedy compared to the railways, though the later are sometimes preferred for small loads, i.e., box-loads, which cannot economically be transported by road. In urban areas fish tends to be carried by head loads, baskets suspended on poles, push carts and rickshaws. 

7.5 Marketing Margins and Farmer’s Share
Marketing margins varies spatially. Ahmed (2007)  estimated that marketing margin of Ilish fish at the primary, secondary and retail markets are 8%, 23% and 14% respectively. Khan (1995) estimated marketing margins in Mohonganj market at 5.46% for aratdars and 10.44% for wholesalers. In case of Mymensingh market, the margins were 9.58% for aratdars, 18.72% for wholesalers and 8.40% for retailers. Mia (1996)  estimated the margins to be 11% for beparies and 17% for wholesalers in the Mymensingh market for cultured species (Table 9). Sultana (2006) found quite high marketing margin  for freshwater prawn. The average net marketing margin of the wholesaler and retailers were Taka29.49 and Taka 15.51 per kg respectively in Mymensingh markets. The big prawn (5-7 pieces/kg) provided the highest net margin (Taka 36.48 per kg) to the wholesalers while the contrary holds for the retailers. The largest size prawn provided lowest margin to the retailers (Taka14.29/kg).
Table 9. Marketing Margin (in Taka) Per Quintal of Fish Handled by Intermediaries

	Studies
	Beparies
	Aratdar
	Wholesaler 
	Retailer

	Khan 1995
	
	143.96
(5.46)
	308
(10.44)
	

	
	
	325.93
(9.58)
	725.52
(18.72)
	399.55
(8.40)

	Mia 1996
	308
(11)
	
	695
(17)
	


Figures in parentheses represent net margins as percent of purchase prices.

Marketing profit (marketing margin minus marketing cost) of frozen and dry fish in the domestic and export market are shown in Table 10. Average profit for all the markets is Taka26.10 per kg of frozen fish comprising Taka9.43 per kg in the primary market, Taka3.14 kg in the secondary market and Taka 13.53 per kg in the consumer market. For the minor frozen species, the overall average profit per kg is Taka 19.13 comprising Taka6.56 in the primary market, Taka4.06 per kg in the secondary market and Taka8.49 in the consumer market. As far as the profit of the processing plant is concerned, the average marketing profit in the export market is Taka98.94 per kg for frozen fish and Taka90.12 kg for dry fish. This is very clear that profit per kg for both major and minor frozen fish in the domestic market is the highest in the consumer market, indicating that major portion of the marketing profit are consumed by the retailers.  

Table  10  Marketing Profit of Frozen and Dry fish at Domestic and Export Markets

	Marketing profit of frozen fish at different domestic market


	Market
	Ilish
	Catfish
	Pomfret
	Tuna
	Capture
shrimp
	Average

	Primary
	6.99
	6.37
	18.01
	11.27
	4.50
	9.43

	Secondary
	2.52
	3.50
	4.09
	2.86
	2.75
	3.14

	Consumer
	14.20
	6.45
	15.09
	12.69
	10.85
	13.53

	All market
	23.71
	16.32
	37.19
	26.82
	18.10
	26.10

	
	
	
	
	
	
	

	Marketing profit of minor frozen fish at different domestic market


	Market
	Bombay duck
	Coral/
seabas
	Marine eel
	Phaisa/
Mullet
	Shark
	Average

	Primary
	5.55
	9.76
	7.22
	7.43
	7.88
	6.56

	Secondary
	4.32
	2.13
	5.14
	3.77
	4.92
	4.06

	Consumer
	9.40
	4.84
	7.38
	10.16
	7.36
	8.49

	All market
	19.27
	16.73
	19.74
	21.36
	20.16
	19.13

	
	
	
	
	
	
	

	Marketing profit of processing plants/agencies in the export of frozen/dry fish


	Market
	Ilish
	Catfish
	Pomfret
	Coral/
vetki
	Average

	Export market for frozen fish
	93.75
	65.00
	190.00
	47.00
	98.94

	Export market for dry fish
	92.50
	93.00
	115.00
	60.00
	90.12


Source: Adopted from Islam et al. (2007)

Different studies reported in table 11 reveal that producer’s share to consumer’s price of fish ranges from  a minimum of 43% to as high as 83%. This however, depends on the length and intermediaries involvement in the channel. Shorter the channel, lower is the intermediaries involvement and higher is the fishermen/fish farmers share to consumers price. The high producer’s share as found by Khan (1995)  is due to this. Rahman et al. (2009) found that the primary producers hardly get 40-50% of the retail market prices of their products. Fishermen/fish farmer’s share of the retail price varied considerably depending upon the cost of the markets. 

Table  11. Fishermen/farmers’ Share to Consumer prices

	Author 
	Producer share (%)
	Species types

	Rahman et al. (2009)
	40-45
	Freshwater Fish 

	Khan (1995)
	45.60 , 83.44
	Freshwater Fish

	Islam (1997)
	59.63, 65.11
	shrimp

	Mia (1996)
	56
	Marine fish

	Ahmed (1983)
	51-63
	Freshwater and marine species

	
	60-63 
	Marine species

	Ahmed (2007)
	55%
	Ilish

	Ahmed et al. (2005)
	40-45%
	Carp

	Ahmed & Ahmed (2009)
	69%
	Tilapia


8. Fisheries Regulations

8.1 Inland fisheries Management

In Bangladesh fisheries resources are administratively defined as jalmahals (fishery) or water estates and are mostly under the ownership of the Ministry of Land (MoL) being governed by the Land Management Manual, 1990 and such other memos, circulars as issued by the MoL from time to time. As the “owner” of all land and water bodies of the country, the MoL defined inland waters, from fisheries management view, as open and closed water bodies. In this definition, all fisheries or water estates in flowing rivers are treated as open waters and following the State Acquisition Tenancy Act, these water estates have been subjected to regulatory power of the state agencies.

Other water bodies- beels, haors (deeply flooded saucer shaped depression), baors and government owned ponds, reservoirs etc. fall under the closed water category. Closed fisheries, thus, can be both private and public property. While the Land Management Manual regulates the management of State owned closed water bodies, parcels of  fisheries under private occupancy are at the disposal of  the owner who can use the same for any purpose unless that affects the enjoyment of similar rights by others or the neighbours. There are certain restrictions imposed by law such as the  Agricultural Pesticides Ordinance, 1971 or Irrigation Act of 1976. Private fisheries are protected by law through the Private Fisheries Protection Act, 1889.
The legislation regarding use, access and rights has suffered many changes; one of the most significant being access to and the management of open water bodies. Leasing of fisheries was not restricted to fishermen or their cooperatives, but rather was open to anybody who wanted to participate in the auction bid for leases. This system, followed from 1950 to 1965, allowed the rich and influential non-fishers and ijardars (lessee of water bodies)  to gain leases of all jalmahals. Due to financial constraints the genuine fishermen would not bid at the auction for valuable and significant fisheries where the deposit requirement is higher. However, during the late 1960s, the Board of Revenue (BoR) gave preference in leasing out jalmahals to fisher’s cooperative societies, subject o the condition that societies would pay the highest bid money offered at the auction. This was, therefore, not sufficient in protecting the rights of the poor fishers  who were effectively denied access on the grounds of the non-availability of funds. This system continued until 1974, when the government of the newly independent Bangladesh decided to restrict the auctioning of jalmahals only to registered fisher’s cooperative societies.

Meanwhile, the jalmahals were transferred from the MoL to Ministry of Fisheries and Livestock (MoFL), which continued the traditional system of jalmahal leasing through the DoF. While the MoFL was trying to develop new ways and procedures for replacing revenue-oriented leasing with more biological principles, the government in 1983 decided to transfer the jalmahals back to the MoL which would give 50% of revenue earned to the upazilas (sub-districts). Conflicts over issues on legal ownership, conditions for transfer, and revenue income were given as reasons for doing so. In 1995, on the eve of Fish Fortnight the Prime Minister announced the abolition of the leasing of open jalmahals, and in pursuance of this MoL issued a notification on 4 September 1995 for implementation.

The Private Fisheries Protection Act, 1889 was enacted to protect the right of fishing in private waters. It prohibits  the fishing by any person in any private waters, not having a right to fish therein. Under the Act, the erection, placement, maintenance or use of any fixed engine in private waters for the purpose of catching or destroying fish without the permission of the owner is an offence.

The Fisheries Act 1897 was enacted to regulate the destruction of  fish by explosives or poison in inland  coastal waters. This act was intended to supplement the other enactment  relating to fisheries, i.e., the Private Fisheries Protection Act. This act of 1897 empowered the provincial government to make rules prohibiting erection and use of fixed engines, construction of wires and regulating the dimensions and kind of the nets to be used and the modes of using them. This Act was subsequently repealed by the Protection and Conservation of Fish Act 1950. A number of rules under the Act were made subsequently in 1985 to better protect the fishery. 

8.2 Marine Fisheries Management

The Marine Fisheries Ordinance 1983 was promulgated to provide for management, conservation and development of marine fisheries in Bangladesh fisheries waters. The scope of the ordinance is therefore the territorial waters and economic zone of Bangladesh as declared under the Territorial Waters and Maritime Zones Act, 1974, and the other marine water over which Bangladesh has or claims to have jurisdiction with respect to the management, conservation, and development of marine living resources. The ordinance entrusts the Director of the Marine Fisheries Department (Now within the Department of Fisheries as Marine Fisheries Wing) with the responsibility for the management, conservation, supervision and development of marine fisheries. The ordinance introduces a license system for marine fishing in Bangladesh fishing waters and empowers the government to make rules regulating the conditions of such licensing.

To check over-exploitation, the Ordinance puts all license holders under an obligation to provide detailed information of catches. For the proper management, conservation and  development of any particular fishery or in the best interest of the marine fisheries industry, licenses may be refused to local fishing vessels. Section 28 of the Ordinance empowers the government to declare any area of the Bangladesh fisheries waters and, as adjacent or surrounding land, to be a marine reserve where special measures are necessary

In 1983, the Fisheries and Livestock Division under the Ministry of Agriculture framed the  Marine Fisheries Rules 1983, subsequently amended on 28 December, 1992. Under the rules, every applicant for license either of a local or foreign fishing vehicle shall disclose to the licensing authority the method of fishing, the areas or amount to be fished. All licenses to be issued shall comply with all relevant laws and rules regarding the conservation and management of fisheries in Bangladesh. The License holders shall only be allowed to catch such fishes in such quantities, using such methods and fishing gear as may be authorised in the license. Rule 14 provides for the size of the nets for shrimp and fish trawl while Rule 15 regulates the area  for fishing with each type of net. Prohibited methods of fishing under the rules include fishing with any gear having mesh size smaller than the specified size, use of any kind of explosives, poison and other noxious substances and electrocuting the marine species of any type.

The Marine Fisheries Ordinance (MFO) 1983 has a twofold area of application (i) up to the baseline (10 fathom/18.29 m) (artisanal) and (ii) beyond 40 m in depth (industrial). However, Habib (1999) argues that certain activities by traditional fishermen inside 18 m are covered by the MFO, as are prohibitions covered in  the Maritime Zone Act 1974  and Coast Guard Act 1994. The distinction is that any specific provisions which are contained within the MFO but are also required inside 18.29 m depth, have to be specified through the issuance of a notification.

· Catching species not mentioned in the license

·  Use of fishing methods or gears not mentioned in the license

· Fishing operations by local fishing gears without having a registered license or valid certificate of inspection

· Prohibiting the use of explosives

· Catching fish using trawl net below 45 m for shrimp trawlers and 60 m for finfish trawlers

· Catching of fish using large mesh drift nets below 200 mm mesh size

· Catching of fish using small mesh drift net below 100 mm

· Catching of fish using a set  bag net below 30 mm

· Fishing operations forest bag net, hooks and lines beyond 40 m depth

· Fishing for ilish beyond 40 m depth

In addition to the above, the MFO 1983 has provision for declaring any area a marine reserve for the protection of aquatic flora, fauna, to protect breeding grounds and to preserve natural re-generation of aquatic life.

Coastal and inland waters are covered by the Protection and Conservation of Fish Rules 1985. The regulation refers to prohibited methods of fishing, fish species that cannot be caught during a particular season, mesh size of fishing net, prohibition of landing and carrying fish below a certain size. Principal prohibitions are as follows:

· Erection and use of fixed engines

· Constructions of dams and wires etc

· The use of explosives

· Catching of fish species at certain times of the year

· Sale of fish below specified size limits

· Operation of any kind of fishing net in violation of the law

· Fishing operation using nets having mesh sizes below the size prescribed by the law

The Territorial and Management Zones Rules, 1974 provides for the declaration of closed seasons, during which provision of all or any specified type shall be prohibited in the economic zone. There is no such provision in the MFO. In 1995, the GoB issued an order prohibiting shrimp trawling from 15 January to 15 February each year, as the time period was deemed to be associated with peak shrimp breeding period. The Marine Trawlers Association filed an objection against the order in the High Court and was able to overturn the prohibition.

8.3 Fisheries Management in Sundarbans

Management of the Sundarbans reserve forest lies with the Department of Forest, under the auspices of the Ministry of Environment and Forest. Management practices within the Sundarbans are subject to specific protection orders, which prohibit access to specific areas at specific times of year. Fishing access is restricted by a permit system, allocated to specific vessels with a history of having fished in the zone. There are no quota or effort limits set in the policies/programmes of the Forest  department. The lead authority is responsible for implementation of management restrictions in the Aquatic Resources Divisions (ARD) of the Sundarbans Management Unit (SMU). The Department of Forest field officers are responsible for policing the activities within the reserve. The SMUs and ARD is responsible for all operations of aquatic resources management. The restrictions recently set for the Sundarbans include:

· Minimum size limits (23 cm) and closed seasons (November to April) for ilish and pangas
· Prohibition of the use of small meshes

· Closure of fish breeding areas (khals)

· Closure of crab breeding seasons during December and February

· Notification of the prohibition of fry and post larvae collection of shrimps and prawns

8.4 Legislation for Aquaculture

The only existing legislation specifically relevant for aquaculture is the Tanks Improvement Act 1939 and in the post harvest aspect, the Fish and Fisheries Products (Inspection and Quality Control) Ordinance 1983. In addition, there are recent laws. One is the Fish Feed and Animal act 2010 and the other is the Piranha Groups Act 2008. 

There are a number of restrictions set by Laws, Acts and regulations for protection and control of inland capture fishery. The important prohibitions are:

· Prohibitions on capture of fish by fixed net, cage, net, trap etc. put across the river, canal and outlet khal or beel.

· Prohibition on construction of temporary or permanent weir, dam, bund, embankment except for flood control, drainage and irrigation

· Prohibition on capture of fish by explosives, gun, bow and arrows in inland and coastal waters

· Prohibition on destruction of fish by poisoning water or by polluting water by industrial wastes or other means

· Prohibition on capture of Shoal or fry of Shoal, Gazar and Taki or their broods (all are snakehead type) in the river, canal, khal and beel from 1st April to 31st August, except for the purpose of culture

·  For the purpose of culture of Rui, Katla, Mrigal, Kalibaus and  Ghonia of any size may be caught in 27 selected rivers and khals after obtaining licenses by payment of prescribed fees to the District Fishery Officer

· Except for the purpose of culture, nobody is permitted to catch i) Rui, Katla, Mrigal, Kalibaus and Ghonia below the size of 23 cm from July-December, jatka (young Ilish) and Pangas from November to April every year, ii) Shillong and below the size of 30 cm from February to June every year

· Fishing with the help of current net/mosquito net  having mesh size below 4.5 cm is prohibited

Fisheries Industry and Quality Control 

The Fish and Fish Products (Inspection and Quality Control Ordinance, 1983 defines “fish” to include all cartilaginous and bony fishes, prawn, shrimp, amphibians, tortoise, turtles, crustacean animals,  molluscs, echinoderms and frog at all stages of their  life history. The Ordinance empowers the government to make rules necessary or expedient for ensuring quality of fish and fish products for exports and the containers thereof. Quality control for the purposes of this Ordinance shall mean the technique by which conformity of a product to establish standard is assured. Section 5 of the Ordinance imposes a bar on the export of any fish and fish product intended for human consumption that is decomposed, unwholesome or contaminated with pathogenic organism. Violation of the  provisions of this Ordinance may be visited with penalty of imprisonment, fine or both. In 1997, the government in the Ministry of Fisheries and Livestock framed necessary rules under the Ordinance that was published in the official Gazette on 4 December 1997. 

The Fisheries Development Corporation Act 1973 establishes the Bangladesh  Fisheries Development Corporation (BFDC) to establish and develop fishing industry, facilitate transportation, preservation, processing, distribution and marketing of fish necessary for development of such industry and also set up organisations for export of fish and fish products. This Act also defines fish to mean any species of fish or aquatic plants and animals including whales, seals, tortoises, turtles, shellfish, oysters, crustaceans, frogs, ascidians and spawns and eggs of such animals or plants grown either in salt waters or fresh waters

9. Availability of Time Series Data

Fisheries data are generated mainly by three organisations, namely:

i. Department of Fisheries (http://www.fisheries.gov.bd/),

ii. Department of Agricultural Marketing (http://www.dam.gov.bd/) and 

iii. Bangladesh Bureau of Statistics (http://www.bbs.gov.bd/)

Department of Fisheries publishes annually Fisheries Statistical Yearbook of Bangladesh. The survey for this publication is done by Fisheries Resource Survey System of the Department of Fisheries, Ministry of Fisheries and Livestock, Government of the People’s Republic of Bangladesh. The current available issue is for the year 2008-09. This publication provides details of production statistics by fisheries resources, species, districts, upazilas and so on. It also provides export statistics of fish and fish products. Unfortunately, the publication does not provide any information of fish prices.

Department of Agricultural Marketing is under the Ministry of Agriculture, Government of the People’s Republic of Bangladesh. It has the mechanism to collect price information of almost all commodities including fish. The previous system was to produce hard sheets containing information on prices. However, with the introduction of information technology, the department has set up a website where these data are stored. However, many of the hard sheets produced by the department are not easily available while some are missing. Even in the hard sheets information for some crops and non-crops are missing. The soft copies available in the websites are not free from these problems. For some division, data are suddenly missing for all the months of a particular year .

As far as fish prices are concerned, the website provides retail prices, wholesale prices and grower’s prices of different markets under upazillas and districts of different divisions. The status of wholesale price data is better than those of the retail and grower’s prices. Grower’s level fish price data are very scanty and the series comprise only two to three years. Again these are available for only few species. Retail prices are available for Tilapia, Singh, Silver carp, Golda, Rui, Pangus, Koi, Magur, Ilish, Katla, Dry fish puti, Dry fish laitta, Dry fish katchki, Mrigel, boal and aire. The retail price data for most of these species are available from October 2005 to July 2010. The wholesale fish price data for these species are available from July 2002 to July 2010. Some species are available from mid nineties. Data on prices of Prawn/shrimp that is exported are not maintained. However, data on only small prawn (locally called chingri) is maintained.
Grower’s level data is highly constrained. Only few species have such data. Again these series are very short and discontinuous. Missing information is a notable problem in the data series of all the wholesale, retail and grower level. Therefore, selecting time frame and species has to be very judicious so that analyses can be carried on without trouble. 

Bangladesh Bureau of Statistics produces some price statistics of some selected fish species in its annual publications, Yearbook of Statistics and Statistical Pocket Book of Bangladesh. One thing to be taken into consideration is that figures vary considerably across publications. Therefore, it is of worth that reliance should be made on one particular source. We try to place more emphasis on the website of the Department of Agricultural Marketing.  We have been trying to explore which of the divisional, district or national average data can be used for our study.
10. Need for Fisheries Value Chain Study in Bangladesh

A good number of agricultural crop-specific marketing studies are available.  But fish marketing studies are very scanty. The most important place where most fish marketing studies are done is the Department of Agribusiness and Marketing (previously known as Department of Cooperation and Marketing) at the Bangladesh Agricultural University, Mymensingh. The studies are however, done by the graduate students of the department as part of their MS thesis. These studies are useful in the sense that they provide micro information of a specific market. But the limitation is that most have very small sample. Analytical techniques used are also very simple. Some notable fish marketing studies are : Ahmed (1983), a Ph.D. thesis of Dhaka University, Ahmed and Ahmed (2009) on tilapia marketing, Ahmed (2007) on Ilish Value chain, Ahmed et al. (2007)  on  value chain analysis of dry fish production and marketing, Alam (2001), on overview of fish marketing in general, Coulter and Disney (1987) on handling, processing and marketing, Islam et al (2007) on value chain of commercially important species, Kleigh et al. (2003) on marine fish marketing and so on. In addition, a number of master’s theses are also available.  Studies on price spread, marketing margin, market share, value chain, supply chain exist but they appear to be confusing in the sense that everybody is addressing similar issues  using different names. Some market integration type studies  exist but they are very simple in analytical rigour. At most correlation approach has been applied to study market integration. No price transmission and price linkage-type study across different fish market levels  have so far been conducted in Bangladesh. Therefore, such a study for Bangladesh would be very meaningful and useful. 
11. Ongoing Fisheries Value Chain Studies

Realizing the importance of fisheries value chain study, FAO and NORAD have taken initiative to conduct such type of studies in 14  countries comprising two developed and 12 developing countries. Value chain in fish marketing and price transmission mechanism across different market levels  type of issues are being  addressed in these studies. Time series as well as cross section data are being collected for these studies. These studies started in  July and are expected to be completed by April 2011.

12. Species Selected for the Bangladesh Study

Five species have been chosen for the Bangladesh study. In view of the importance of different species in the culture fishery (aquaculture) four species namely  Ruhu (Labeo rohita), Catla (catla catla), Pangas (Pangasius hypophthalmus) and Tilapia (Oreochromis  mossambicus/ O. niloticus)  have been selected. Ruhu, catla, tilapia and Pangus constitute 23%, 18%, 7%, and 4% of total aquaculture production. Ilish, being most dominant species in the capture (inland and marine) fisheries, has been selected for the study. It constitutes 11% of all capture (inland and marine) fish production. Initial decision for selecting prawn/shrimp was taken but the reality of not having time series price information for different market level prevented us from selecting that. Thus five species are being addressed for the fisheries value chin study.

Table 12: Importance of Selected Species for the Value Chain Study

	Species
	Cultured
	Culturable
	Derelict
	Country

	Rohu (Labeo rohita)
	23.51
	19.60
	16.13
	23.33

	Catla (Catla catla)
	17.65
	12.53
	9.51
	17.42

	Tilapia (Oreochromis  mossambicus/ O. niloticus)
	6.71
	5.56
	1.38
	6.64

	Pangas (Pangasius hypophthalmus)
	3.77
	0.50
	0.75
	3.63

	Illish (Inland and marine fisheries) 
	
	
	
	11.07%


  Source: DoF 2010
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Appendices

Table A1: Harvest of  Ilish Over Time by Sources (tons)

	Year
	Inland
	Marine
	Total

	
	Qty
	%
	Qty
	%
	

	1990-91
	66809
	36.67
	115358
	63.33
	182167

	1991-92
	68356
	36.27
	120106
	63.73
	188462

	1992-93
	74715
	37.77
	123115
	62.23
	197830

	1993-94
	71370
	37.07
	121161
	62.93
	192531

	1994-95
	84420
	39.53
	129115
	60.47
	213535

	1995-96
	80625
	38.90
	126660
	61.10
	207285

	1996-97
	83230
	38.81
	131204
	61.19
	214434

	1997-98
	81634
	39.68
	124105
	60.32
	205739

	1998-99
	73809
	34.41
	140710
	65.59
	214519

	1999-00
	79165
	36.06
	140367
	63.94
	219532

	2000-01
	75060
	32.68
	154654
	67.32
	229714

	2001-02
	68250
	30.94
	152343
	69.06
	220593

	2002-03
	62944
	31.63
	136088
	68.37
	199032

	2003-04
	71001
	27.75
	184837
	72.25
	255839

	2004-05
	77499
	28.09
	198363
	71.91
	275862

	2005-06
	78273
	28.24
	198850
	71.76
	277123

	2006-07
	82445
	29.53
	196744
	70.47
	279189

	2007-08
	89900
	31.00
	200100
	69.00
	290000

	2008-09
	95970
	32.11
	202951
	67.89
	298921


Table A2: Year-wise production of shrimp and prawn (tons)

	Year
	Inland waters
	Marine water
	Total
	% of cultured shrimp/prawn

	
	Open
	Cultured
	
	
	

	1990-91
	43262
	19489
	17633
	80384
	24.24

	1991-92
	61042
	20335
	20042
	101419
	20.25

	1992-93
	78226
	23530
	23975
	125731
	18.71

	1993-94
	50721
	28302
	21519
	100542
	28.15

	1994-95
	58973
	34030
	20363
	113366
	30.02

	1995-96
	44079
	46223
	26353
	116655
	39.62

	1996-97
	41868
	52272
	24818
	118958
	43.94

	1997-98
	46635
	62167
	24790
	133592
	46.53

	1998-99
	49296
	63164
	31742
	144202
	43.80

	1999-00
	43167
	64647
	31395
	139209
	46.44

	2000-01
	44343
	64970
	31037
	140350
	46.29

	2001-02
	54965
	65579
	31976
	152520
	43.00

	2002-03
	60876
	66703
	31931
	159510
	41.82

	2003-04
	63103
	75167
	36488
	174758
	43.01

	2004-05
	68768
	82661
	44261
	195690
	42.24

	2005-06
	77381
	85510
	48119
	211010
	40.52

	2006-07
	82422
	86840
	51869
	221131
	39.27

	2007-08
	75678
	94211
	53206
	223093
	42.23

	2008-09
	89901
	102854
	52217
	244972
	42.00


Source: DoF (2010a): Sankalan: Fishweek 2010
Table A3. Existing Aquaculture technology Practices

	Ecosystem/technologies
	Culture system
	Species group
	Intensity

	1. Freshwater habitat-fish
	
	
	

	i) Mixed culture of carps
	Polyculture in ponds
	Indian major carps, Chinese carps, Common carp, Minnows, Silver barb
	Improved

Extensive

Semi-intensive

	ii) Integrated Fish Culture
	Polyculture with poultry/ Duckary/ Dairy/ Horticulture in ponds
	Indian major carps, Chinese carps, Common carp, Minnows, Silver barb
	Improved

Extensive

Semi-intensive

	iii) Composite culture of carps and freshwater prawn
	Mixed polyculture in ponds
	Indian major carps, Chinese carps, Common carp, Minnows, Silver barb, Giant prawn
	Improved

Extensive

Semi-intensive

	iv) Culture of Tilapia
	Monoculture in cages/ seasonal ponds /rice fields
	Oreochromis Spp
	Improved

Extensive

Semi-intensive

	v) Culture of Exotic Magur (catfish)
	Monoculture in pond/ditches
	Catfish (Clarius)
	Improved

Extensive

Semi-intensive

Intensive

	vi) Fish culture in cages
	Mono/mixed culture in floodplains, rivers, reservoirs
	Cayfish4, Tilapia/GIFT, Minnows5
	Semi-intensive

Intensive

	vii) Fish culture in Pen
	Polyculture
	Indian major carps, Chinese carps, Common carp, Minnows, Silver barb, Giant prawn
	Improved

Extensive



	viii) Culture of Sorpunti
	Mono/Polyculture
	Thai sorpunti 

(Puntias sarana)
	Improved

Extensive



	ix) Culture of Pangus
	Mono/Polyculture
	Thai Pangas (pangasius suchi)
	Improved

Extensive



	x) Rearing of carp fingerling
	Mono/mixed in ponds
	Indian major carps, Chinese carps , Common carp
	-

	xi) Paddy cum fish/ Paddy-cum prawn
	Mono/Polyculture in rice field
	Tilapia, common carp, Silver barb, Prawn
	Improved

Extensive



	xii) Culture-based management of minor floodplains
	Poly-culture in floodplains
	Indian major carps, Chinese carps, Common carp, Minnows, Tilapia, catfish
	Improved

Extensive



	xiii) Baor/Ox-bow lake management
	Polyculture
	Indian major carps, Chinese carps
	Improved

Extensive



	xiv) Establishment and management of Hatchery
	In hatcheries
	Indian major carps, Chinese carpsa, common carp
	

	
	
	
	

	2. Freshwater habitat Shell Fish
	
	
	

	i) Culture and Management of Golda (freshwater prawn)
	Mono/Ply in ponds, rice fields
	Giant freshwater prawn (Maxrobrachium rosenbergii)
	Extensive/

Improved- extensive

	ii) Freshwater clam culture
	Pond culture
	Lamelidens marginalis
	Semi-intensive

	iii)hatchery management of Galda (freshwater prawn)
	In Hatcheries
	Freshwater prawn
	Semi-intensive

	
	
	
	

	3. Brackish water Finfish
	
	
	

	i).Culture of:

Giant sea perch

Yellowtail mullet

Large scaled

Mullet

Green back mullet
	Mono/mixed in rice fields, polders
	 Lates calcarifer

 Liza cascasia

 Liza olegolepis

Liza tade
	Extensive

	
	
	
	

	4. Brackish water shellfish
	
	
	

	i) Culture and Management of Bagda (Brackish water shrimp)
	Monoculture in ponds/polders
	Penaeus Monodon
	Extensive

Semi-intensive

	ii) Farming of Mud Crab
	Mono/mixed in polders
	Scylla Serrata
	Extensive

	iii) Establishment and Management of Bagda (Brackish water shrimp) hatchery
	In hatcheries
	Penaeus Monodon
	-


Source: Ahmed et al. 2004         

Table A4:   Share of different items of fish  and fisheries products in export,    2008-09

	Export items
	Qty (ton)
	% of total

	 Frozen shrimp/prawn
	50368
	69.103

	Live fish
	0.3
	0.000

	Frozen fish
	19294
	26.471

	Dry fish
	341
	0.468

	Salted &dehydrated fish
	84
	0.115

	Turtle/Tortoise, crab & eel
	1217
	1.670

	Shark fin and Fish Maws
	276
	0.379

	Others
	1308
	1.795

	 All items
	72888.3
	100.00
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Carried by first distributors called beparies





HIGHER SECONDARY











  Retail marketing.


 Paikars sell to retailers





Purchased by second distributors called paikars





FINAL CONSUMING





Sub-urban retailing





Retailers sell to consumers





Urban retailing





Rural retailing





Source: Hussain & Uddin 1997
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Figure  11 : General marketing channels at Upazila level market for inland open water fish  


                                                                                             (Source: Alam, 2001)
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Figure 12 : Public sector domestic marketing channel 





                                                                      (Sabur, 1997)









