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Fish is one of the most important food stuffs for Cambodian people, especially for the poor. Fish does not provide only food but livelihood activities to millions of people in the country. The current study on value chain analysis of five key freshwater fish species in Cambodia was intended: to describe the situation of chain actors participating in the value chain of the five key fish species, to analyse marketing channels of the fish species, to analyse asymmetric price transmission of the species, and to propose recommendations for upgrading value chains of the five key fish species. 

The study was conducted based on primary and secondary data. Pursat, Kampong Chhnang, and Kandal province and Phnom Penh city were selected as study areas with total 80 sampled fish traders (20 sampled fish traders from each study area). Moreover, interview was conducted with Key Informant person (KIP). In addition, Focus Group Discussion (FGD) was conducted with local authorities, relevant and experienced stakeholders. In this study, descriptive analysis, cross tabulation, comparative analysis, X12-ARIMA, Unit root test and empirical model were used for data analysis.
The results of the study indicate that the five key fish species have under gone through many chain actors from fishers/fish farmers, traders and exporters before reaching consumers. In addition there were also some service providers indirectly involved in the chain; these were fishing equipment producers, transporters, market managers and etc.
On average, 18.8 tonnes of Snakehead, 18.8 tonnes of Pangasius, 8.8 tonnes of Croaker, 12.7 tonnes of Reddish and 31.3 tonnes of Henicorhynchus were traded by all sampled fish traders in the four study areas. In marketing channel of the five fish species, wholesalers play an important role in delivering fish from fishers and fish farmers to markets and consumers. The quantities of fish traded annually in 2005 decreased when compared to that in 2010. However, fish price dramatically increased over the last 6 years. In asymmetry of price transmission, no asymmetry was found in Pangasius and Reddish, while negative asymmetry was found in Snakehead and Croaker, and positive asymmetry for Henicorhynchus. This implies that wholesalers of Snakehead and Croaker may have less power than retailers, while wholesalers of Henicorhynchus may have more power than retailers. In addition, in the study there found to be positive asymmetry in Pangasius and Croaker, whereas no asymmetry was found in Henicorhynchus. This reveals that retailers of Pangasius and Croaker may enjoy excess profits over consumers, while the retailers of Henicorhynchus may not. 
The study has proposed six recommendations to sustain value chain of the five key fish species: 1) good management of wild fish stock and other aquatic resources; 2) augment and adopt appropriate technologies of fish raising; 3) good management of fish trade to make information of fish price more clearly and broadly accessible to all chain actors; 4) better management of the quality of fish; 5) provide more opportunities for the establishment of many financial organizations; 6) limit/restrict unnecessary and informal-fee payment. 

TABLE OF CONTENTS        
                                                                                                  
PART I: INTRODUCTION	5
1.1 Background	6
1.2	Objectives	7
PART II: RESEARCH METHODOLOGY	8
2.1 	Scope of the Study	8
2.2 	Data Collection	9
2.3 	Data Analysis	9
PART III: RESULTS AND DISCUSSION	11
3.1	Overview on Freshwater Fish Marketing System in Cambodia	11
3.2 	The Actors in the Value Chain of the five Key Freshwater Fish Species	11
3.2.1 	Lot owners/Dai owners/Commercial Fishers	12
3.2.2 	Small-Scale Fishers	12
3.2.3 	Fish Farmers	13
3.2.4	Fish Traders	14
3.2.5	Fish Processors	16
3.2.6	Exporters	16
3.2.7	Consumers	16
3.3 	Production and Trade Volume of the Five Key Freshwater Fish Species	18
3.3.1 	Snakeheads	18
3.3.2 	Pangasius	18
3.3.3 	Croaker	19
3.3.4 	Reddish	19
3.3.5 	Henicorhynchus	19
3.4 	Gender Role of Chain Actors in Fishing, Fish Farming, Processing &Trading	19
3.4.1 	Fishing	19
3.4.2 	Fish Farming/Aquaculture	21
3.4.3 	Fish Trade	21
3.4.4 	Fish Processing	22
3.5 	Marketing Channels of Chain Actors by Fish Species	25
3.5.1 Captured fishes	25
3.5.2  Cultured fish	28
3.6 	Trend of Quantity and Price of the five Key Freshwater Fish Species	30
3.6.1 	Trend of Quantity	30
3.6.2 Trend of Price	31
3.7 	Empirical Analysis on Asymmetric Price Transmission of the five Key Freshwater Fish Species	32
3.7.1	Data	32
3.7.2 Unit Root Tests	34
3.7.3 Empirical Results	35
3.7.4	Discussion	38
3.8 	Major Suggestions for Upgrading Value Chain of the five Key Freshwater Fish Species	39
PART IV: CONCLUSION	40
REFERENCES:	41
[bookmark: _Toc309135863][bookmark: _Toc309305682]

LIST OF TABLES


Table 3.1: Average quantities of fish sold by traders (tonne/year), 2010	18
Table 3.2: Gender-based perception of villagers in Cambodia on the people who play important roles in fishing activities	20
Table 3.3: Percentage of female and male involvement in the trade of five key freshwater fish species	21
Table 3.4: Percentage of women and men involvement in fish collection and obtaining profit from the fish trade	22
Table 3.5: Gender-based perception of villagers in Cambodia on people who play important roles in fish processing activities	22
Table 3.6: Gender roles in frozen freshwater fish processing (at Lang Heng Export and Import Company, Phnom Penh)	23
Table 3.7: Gender roles in freshwater fish processing activities in Phnom Penh	23
Table 3.8: Percentage of female and male involvement in Fisheries Activities	24
Table 3.9: Quantities of fish traded by species and year (Tonne/year)	30
Table 3.9: Average price of fish sold by species and year (2005-2010) (Riel/kg)	31
Table 3.10: Margins and marginal ratios	34
Table 3.12: Asymmetric price transmissions from fisher prices to wholesale prices	36
Table 3.13: Asymmetric price transmissions from wholesale prices to retail prices	37
























LIST OF FIGURES


Figure 2.1: Map of Cambodia showing the study areas in Pursat, Kampong Chhnang, Kandal provinces, and Phnom Penh city.	8
Figure 3.1: Value chain of freshwater fish with the stakeholders in Cambodia.	17
(Source: Rab et al., 2006)	17
Figure 3.2: The value chain of captured Snakehead in the LMB of Cambodia.	25
Figure 3.3: The value chain of Reddish (Kes) in Cambodia.	26
Figure 3.4: The value chain of Henicorhynchus sp. (Riel) in Cambodia.	27
Figure 3.5: The value chain of captured Croaker (Prama) in Cambodia.	28
Figure 3.6: The value chain of cultured Snakehead in the LMB of Cambodia.	29
Figure 3.7: Mapping of the value chain of Pangasius (Pra) in Cambodia.	30
Figure 3.8: Trend of the quantities of fish traded by species and year.	31
Figure 3.9: Price series of Pangasius, Snakehead, Reddish, Croaker and Henicorhynchus	34































LIST OF ABBREVIATION


ADB		:	Asian Development Bank
CDRI		:	Cambodian Development and Research Institute
FAO		:	Food and Agriculture Organization
FGD	:	Focus Group Discussion
FiA	:	Fisheries Administration
IFReDI	:	Inland Fisheries Research and Development Institute
Kg	:	Kilogram
KIP	:	Key Informant Person
LMB	:	The Lower Mekong Basin
MRC	:	Mekong River Commission	
NGO	:	Non-Governmental Organization
SPSS	:	Statistical Package for Social Sciences
SUMERNET	:	The Sustainable Mekong Research Network
USD	:	The United State Dollar
WF	:	World Fish Center
%	:	Percent


























[bookmark: _Toc311809811][bookmark: _Toc324022147]PART I: INTRODUCTION
 

[bookmark: _Toc309122323][bookmark: _Toc309122831][bookmark: _Toc309135864][bookmark: _Toc309305683][bookmark: _Toc311809812][bookmark: _Toc324022148]1.1 Background

Cambodia is mostly landlocked country located on the peninsula of Mainland Southeast Asia. It is situated between latitudes 10 to 15 degrees north and longitudes 102 to 108 east. Cambodia has an area of 181,035 km2. It is bounded by Thailand in the west and northwest, Laos in the north, and Vietnam in the east and southeast, and Gulf of Thailand in the southwest. 
Cambodia is covered by forest, water bodies and rice fields. Among the water bodies, the fishing zone of freshwater covers about 1,687,000 hectares, which contribute to make the fisheries sector an important sector for the national economy (Ahmed and Touch, 1996). At the local level, fisheries has historically been the important occupation for Cambodian people as over 2 millions of them are directly and indirectly associated with inland fishery activities (Rab et al., 2006). In addition, fish constitutes about 75% of the animal protein intake for the Cambodian households and most of it comes mainly from freshwater fisheries in both fresh and processing forms (Hap, 1999). Moreover, freshwater fishery is considered to be the most productive inland fisheries of the world, contributing around 60% of the country commercial fisheries production (Ahmed et al., 1998).
Globally, aquaculture has expanded at an average annual rate of 8.90% since 1970, making it the fastest-growing food production sector. It now provides about half of all fish for human consumption. With half of all wild fish stocks now harvested to full capacity and a quarter over-exploited, it is expected that aquaculture’s share of fish production to increase further. This can benefit poor people by improving their food security and nutrition, creating jobs, stimulating economic growth and offering greater diversification of their livelihoods (WF, 2008). 
In Cambodia, due to the abundance of wild fish, cultured fish in the past did not play an important role in the volume of fish supply. However, the country is now thought to be the cradle of cage and pen fish culture in Asia (FiA, 2001). Aquaculture contributes around 10% of the total inland fish catch, also plays an important role and is considered to have great potential for augmenting fish production in Cambodia (Rab et al., 2006). Furthermore, fisheries and aquaculture together is believed to have enormous potential to provide the poor people with more food, better nutrition and increased incomes. 
Within the freshwater aquaculture model in Cambodia, cage culture represents the highest percentage (about 70%) of aquaculture production while pond culture covers only 30%. Cage historically originated in Cambodia and the number of cages for aquaculture has not differed very much each year since 1997. In total, approximately 4,492 cages (in 2004) were located in the Cambodian Mekong basin, encompassing Tonle Sap Lake (42%), Tonle Sap (17%), upper stretch of the Mekong River (19%), lower stretch of the Mekong River (14%) and Bassac River (7%) (So et al., 2005). However, pond culture is of recent origin and the number used rapidly increased from 3,455 in 1997 to 11,509 in 2004, representing a 43% increase. Pond culture production has increased at a rate of 26% per year since 1984 (So & Nao, 1999; FiA, 2005). 
The most important and highly profitable fish species in cage culture is Giant Snakehead (Channa Micropeltes) namely Trey Chhdaur in Khmer, Pangasius (Pangasianodon sp.), namely Trey Pra in Khmer and other fish species (So et al., 2005). In Cambodia cage culture of Giant Snakehead started in 1990s. During 1991 to 1993, there were only a few households interested in culturing Giant Snakehead, but from 2001 to 2005, the number increased very fast throughout the country such as in the Tonle Sap Great Lake, along Tonle Sap River, Mekong and Bassac River (Hap et al., 2006). Snakeheads for human consumption in Cambodia are mainly from wild fish capture traded via the border of Cambodia and Thailand, while cultured Snakeheads are imported from downstream areas of Vietnam in a small amount (Loc et al., 2007). According to Sinh and Chung (2010), about 0.6% to 1% of annual total production of fresh Snakeheads in Vietnam, accounting from 240 to 400 tons, was exported to Cambodia.
Pangasius (Pangasianodon sp.) is one of the intensive fish pond cultured species in Cambodia (So et al., 2005). Production of Pangasius is predominantly from capture fisheries and has increased 2.6 times from an estimated 3,000 tons in 2004 to 8,000 tons in 2006 (FAO, 2008).
Besides Snakeheads and Pangasius, Croaker (Boesemania microlepis) namely Trey Promah in Khmer, and Reddish (Micronema apogon sp.) namely Trey Kes in Khmer are also important freshwater fish species with high commercial value in Cambodia. However, Henicorhynchus (Henicorhynchus sp.), namely in Khmer Trey Riel is one of the freshwater low-value fish species being believed to provide a staple supply of vital protein to fishers not only in Cambodia but in all riparian countries. Henicorhynchus is traded extensively in local markets either in fresh, salted-dried or fermented form. Moreover, it is also traded from Cambodia to Vietnam as fish meal for Pangasius sp. and Channa Striata production (Seng, 2006). Henicorhynchus represents the highest percentage (40%) among the 62 low-value fresh water fish species which are used as feed for fish culture (So et al., 2005). Thus, the farming of high value fish species by heavily depending on wild indigenous fishes both for seed and mainly for fish feed may lead to the depletion of wild freshwater fish stocks, especially the low value fish in the delta. 
In Cambodia there are some studies about value chains analysis of Pangasius, Henicorhynchus, and Snakeheads done by the Inland Fisheries Research and Development Institute (IFReDI), yet there is none for that of Reddish and Croaker. Furthermore, there are some research and reviews about fisheries value chain analysis in Cambodia generally covering on all fish species, but not on specific fish species mainly Reddish or Croaker. Hence, value chain of Reddish and Croaker would be studied, based on available secondary data and field survey with the compilation of the value chain analysis of the three former fish species. The results of this study would be useful for management and any further development of the key five fish species; it will also contribute to the food security, job creation and marketing of fish products in Cambodia. Moreover, this study will also be effective for policy recommendations to all value chain agents in order to increase the value derived from fishery resources.  
1.2 [bookmark: _Toc303083560][bookmark: _Toc309122324][bookmark: _Toc309122832][bookmark: _Toc309135865][bookmark: _Toc309305684][bookmark: _Toc311809813][bookmark: _Toc311810893][bookmark: _Toc324022149]Objectives 
The general objective of the study is to analyse value chain of the five fish species (Snakeheads, Pangasius, Croaker, Reddish and Henicorhynchus) in Cambodia. The value chain analysis is important for the chain actors to increase the value derived from domestically available fishery resources, and for policy makers to identify ways of improving food security through more informed policy decisions, and to propose major solutions for a further development of the five fish species industry with the regards given to the main stakeholders in the study areas. The specific objectives of the study are:
1. To describe the situation of chain actors participating in the value chain of the five fish    
     species;
2. To analyse marketing channels of the five fish species; 
3. To analyse asymmetric price transmission of the five fish species; 
4. To propose recommendations for upgrading value chains of the fish species.
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This study was conducted in three provinces and one city, namely Pursat and Kampong Chhnang provinces along Tonle Sap Great Lake, Kandal province and Phnom Penh city along Mekong-Bassac river (Figure 2.1). These study areas were selected based on overall characteristic of the location where freshwater fish, mainly the five key freshwater fish species (Snakeheads, Pangasius, Croaker, Reddish and Henicorhynchus) were actively and mostly traded- the picture of the species is attached as an appendix. Moreover, the study focused on traders of the fish species only, and  20 fish traders (which could be fish collectors, wholesalers, middlemen or retailers) from each study area were chosen. Thus, there were 80 sampled fish traders. In addition, heads of village and commune, local fishery officers and other related key informant persons (KIPs) were also included in this study.
[image: C:\Users\USER\Desktop\map.jpg]







[bookmark: _Toc324022306]Figure 2.1: Map of Cambodia showing the study areas in Pursat, Kampong Chhnang, Kandal provinces, and Phnom Penh city.  
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Both secondary and primary data were basically used in this study.  Secondary data were derived from various sources such as government reports, research publications, technical and working papers, scientific and consultancy reports of relevant institutions including Inland Fisheries Research and Development Institute (IFReDI),  Fisheries Administration (FiA), Food and Agriculture Organization (FAO), Mekong River Commission (MRC), Sustainable Mekong Research Network (Sumernet), WorldFish Center (WF), and Cambodian Development and Research Institute (CDRI). 
Primary data were taken from two sources: first from a  database created through dai fisheries monitoring (time series data from 2005 – 2010) under Inland Fisheries Research and Development Institude (IFReDI)/Fisheries Administration (FiA) and second from field survey, which consists of both quantitative and qualitative data. The field survey was conducted with 
· Key Informant Persons (KIP): Heads of villages and communes, provincial fisheries adminstration cantonment officers and other experienced stakeholders in the selected study areas were individually interviewed through a semi-structured questionnaires; 

· Focus Group Discussion (FGD): Local authorities and other related stakeholders in the appointed study areas were grouped and asked to share some information relevant to fish trade using semi-structured questionnaires; 

· Fish trader household (including wholsalers / fish collectors / Retailers): Only traders of the five key freshwater fish species were mainly chosen for individual interview using structured questionnaires.     
[bookmark: _Toc309122328][bookmark: _Toc309122836][bookmark: _Toc309135869][bookmark: _Toc309305688][bookmark: _Toc311809817][bookmark: _Toc324022153]2.3 	Data Analysis
[bookmark: _Toc303083567]Primary data and information collected were stored in Access software program, and Excel and SPSS were used to analyse the data. In addition, the secondary data were synthesised,  descriptive analysis was used to describe the secondary data and to present the characteristics of the target groups. Cross-tabulation was made to describe and to compare the data within and between group households. Comparative analysis was made to compare the mean value between the groups. 
Moreover, to analyse price series data the following tests and models were used:
1. X12-ARIMA 
Since some price series have seasonal trends, all of the series are seasonally adjuseted using this method which is commonly used in the U.S. Census, etc. The empirical analysis is conducted using these seasonally adjusted data by transforming them into natural logarithmic form.
2. Unit Root Tests
In this study, unit root tests were conducted to check the stationarity of price series. In this regard ADF, PP, and KPSS tests were employed.

3. Empirical Model
Since the price series are I (1) variables, OLS regressions of output prices on input prices may be spurious. Enders and Granger (1998) and Enders and Siklos (2001) showed how to test the co-integration relationship between prices and the asymmetry of price transmission using TAR model. In a TAR model, a co-integration test is performed by using residual series,, which is obtained by regressing output prices on input prices, in the following equations:
	
	(1)



	
	(2)


Where  is the Heaviside indicator function, and  is the super-consistent estimator of threshold  calculated following Chan (1993).  is the white noise disturbance term, which satisfies the following conditions:
	.
	(3)


The necessary and sufficient condition of  to be stationary is as follows (Petrucelli and Woolford, 1984):
	and , for any .
	(4)


 is the lag order that minimizes the BIC (Bayesian Information Criteria).
A co-integration test is performed by testing; i.e., if the null hypothesis of  is rejected then input prices and output prices are said to be co-integrated. APT can be tested in the same model to compare the absolute values of  and . If  is rejected and , then it is shown that the negative discrepancies from the equilibrium error adjust more rapidly than the positive discrepancies. The implication is that the shock that decreases the margin adjusts more rapidly than the shock that increases the margin. That is, the price transmission shows downward rigidity, called positive APT. However, if  is rejected and , then the positive deviations adjust toward the equilibrium error more rapidly than do the negative deviations. The shock that increases the margin adjusts more rapidly than the shock that decreases the margin. This results in negative APT, which indicates upward rigidity of price transmission.
Another representation of threshold is also considered, which is called M-TAR model, using the following indicator function:
	
	(5)


The M-TAR model is the same as Equation (1) and (2) except that  in Equation (2) is replaced with.
The TAR and M-TAR model correspond to the two asymmetric adjustment processes, i.e., Deepness and Steepness, respectively (Sichel, 1993). In both models, however,  indicates positive APT and when, negative APT. Hence, the model selection may be based on information criteria such as BIC (Bayesian Information Criteria).
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[bookmark: _Toc309122330][bookmark: _Toc309122838][bookmark: _Toc309135871][bookmark: _Toc309305690][bookmark: _Toc311809819][bookmark: _Toc324022155]3.1	Overview on Freshwater Fish Marketing System in Cambodia
The fish marketing and distribution networks were relatively well managed and developed in inland fisheries. There were small- and medium-scale fish traders in the fisheries sector.  Normally, the smaller traders collected fish from fishermen and sold it to wholesalers who in return distribute it to different places. There was high domestic demand of fish and fish products, ranging from live to processed forms such as fish paste, fermented fish, salted-dried fish, steamed fish, smoked fish and fish sauce etc. High-value species were usually sold to the traders for marketing in Phnom Penh or exporting. 
The main players in the fisheries marketing system comprised fishermen, collectors, wholesalers/middlemen and retailers. The fishermen played a role as workers, and were involved either as part time or full time in small, medium or large-scale fishing. The wholesalers/distributors were the main traders and providers of the capital to most fishermen in both medium and large-scale fishing. The retailers were selling directly to the consumers. The fishermen, fishing lot owners, dai fishing owners, local collectors and local fish processors operated without any organised information system regarding prices, market demand or annual catch volumes.
Freshwater fish was distributed in various ways. In many locations around the Great Lake Tonle Sap, Mekong River and along river systems, fish was sold to customers at the “farm gate”. This practice was more common among small/family-scale or traditional producers who processed for subsistence purposes and for localised sales. In other cases, fish was transported by oxcarts, motorbikes and small trucks to urban markets. In addition, cages were towed to Phnom Penh from the Great Lake Tonle Sap and Mekong areas in order to sell fish alive (Rab et al., 2006). 
[bookmark: _Toc309122331][bookmark: _Toc309122839][bookmark: _Toc309135872][bookmark: _Toc309305691][bookmark: _Toc311809820][bookmark: _Toc324022156]3.2 	The Actors in the Value Chain of the five Key Freshwater Fish Species
Results and findings of a research done by Rab et al. (2006) showed that the most complicated component of the fish marketing system in Cambodia was the supply chain and distribution channels (marketing channel), in which numerous transactions took place before fish products reached the final consumer or export markets. There were many middlemen (or often “middle-women”) who were essential for the fisheries trade. The trading system would not function without these entrepreneurial individuals and their enterprises. Although there were different elements of the producer component – inland, aquaculture and processing – they had similar supply and marketing channels. Fish harvested by all scales of fishers and fish farmers were immediately landed (i.e. at the landing site or harbour), and transferred to fish collectors and/or fish processors. Sometimes, harvested inland fishes were kept alive in pens or cages for sale during periods, when supply was scarce and prices were more satisfactory. Before reaching the consumer, fish and fish products would have passed through a number of transactions including fisher, fish collector, landing site owner, fish processor, collector, distributor, retailer or caterer, and etc.
[bookmark: _Toc309122332][bookmark: _Toc309122840][bookmark: _Toc309135873][bookmark: _Toc309305692][bookmark: _Toc311809821][bookmark: _Toc324022157]	3.2.1 	Lot owners/Dai owners/Commercial Fishers
Lot owners had control over the fish product for sale to clients. Wholesalers, collectors and exporters buy fish from them at “farm gate”. Lot owners never exported fish to Thailand directly but in some cases lot owners take fish stocks for sale to Phnom Penh. Moreover, fishing lot owners marketed their fish in different ways, some worked directly with fish processors and exporters, whereas others sell to local collectors or deliver to landing sites. Larger businesses transport fishes directly to Phnom Penh’s central or regional markets. Some lot owners were reportedly financed by the larger exporters, traders or government officials, and were subsequently required to sell their catches to these financers or money provider (Rab et al., 2006).
[bookmark: _Toc309122333][bookmark: _Toc309122841][bookmark: _Toc309135874][bookmark: _Toc309305693][bookmark: _Toc311809822][bookmark: _Toc324022158]	3.2.2 	Small-Scale Fishers
Fishermen were classified as small, medium and large scale, depending on size of catch potential and type of gear/equipment used. There were three categories of fishermen for inland fisheries. Normally, small-scale fishers were family-scale fishermen (one to three persons), who caught fish primarily for family subsistence and daily household income. The number of small-scale fishers was increasing annually as the population grew and as alternative livelihoods became scarce. Medium-scale fishers were extended families and village level partnerships (three to six persons), who caught fish for income and processing using non-industrial fishing methods (Rab et al., 2006).
According to a study on value chain analysis of Snakeheads in the Lower Mekong Basin of Cambodia (in Kandal, Kampong Chhnang, Kampong Thom and Siem Reap provinces, and Phnom Penh city), by Hap et al. (2011), the average number of small-scale fisher household members was 6 persons, ranged from 2 to 9 persons, and the average family labour of small-scale fisher households was 3.4 persons, ranged from 2 to 9 persons. However, the average size of family labour involving in fishing activities was high about 2.3 persons, ranged from 1 to 7 persons.
With reasons of conservation, protection and sustainable utilization of fish and other aquatic resources during fish spawning period, fishing domains acted by Fisheries Fiat-Law in early 1987 were clearly defined as followed: 1). from June 1st – September 30th, for the region north of the Chaktomouk parallel; 2). from July 1st – October 31st, for the region south of the Chaktomouk parallel (FiA, 2001). 

There were peak and low period of fish caught in open fishing season. Based on the study of Hap et al. (2011), peak period of wild fish was from October to February and low period was from March to May. The average number of day per month and of month per year for fishing was the same during open and closed season since fishing was the main occupation of small-scale fishers.
The study also revealed that major operating cost on fishing activities varied in accordance with season - open and close fishing seasons. Generally, in open season, average total operating cost on fishing activities per day per small-scale fisher household was USD 23.3 and USD 9 in close season. In other words, small-scale fishers had higher expense on fishing activities in open season because they spent more time for fishing activities compared to that in closed season. If fisher used only family labours, the input cost would be decreased. This was due to the fact that there was high cost of hired labours in the study areas as well as in the country.
Overall, the total caught of captured fish by small-scale fisher households was sold to local fish traders (known as fish collectors/middlemen/wholesalers/retailers), local processors, traders from other provinces, and own sale to consumers at local areas and markets. Moreover, there was only small amount of the fish, mostly left from selling was kept for household consumption (Hap et al., 2011). 

There were some difficulties encountered to fishers. One of which was the shortage of fishing grounds for small-scale fishing activities. In some cases, it was very competitive to have places for fishing. Second, it was the decrease of fish catch and wild fish stock in rivers, resulting from illegal (mosquito net, electro-fishing and explosive) and over fishing. Third, it was high cost of inputs, mainly on fuel, food, fishing gears and informal-fee payments. Another thing, it was lack of capital (Hap et al., 2011).
[bookmark: _Toc309122334][bookmark: _Toc309122842][bookmark: _Toc309135875][bookmark: _Toc309305694][bookmark: _Toc311809823][bookmark: _Toc324022159]	3.2.3 	Fish Farmers
Fish farmer is one of the supplying sources of fish to consumers and markets. There were three main types of fish farming systems in Cambodia: cage, pen and pond farming systems. Cage culture system seemed to have originated in the Great Lake. 77% of the cages were located in the Tonle Sap, Mekong and Bassac rivers, and only 23% were within the lakes. However, pen culture was a technique practice in some part of the Great Lake, the rivers and lakes around the capital. Moreover, pond culture of fish was the least developed technique in Cambodia. Its contribution was some 15 - 20% of total cultured fish volume in 1993 - 1998 (FiA, 1999). Cage and pen fish cultures involved from 70 - 80% of Cambodian aquaculture production during 1992 – 1998, while pond culture dominated only 20 – 30% (FiA, 1999).
Of the five key freshwater fish species (Snakeheads, Pangasius, Croaker, Reddish and Henicorhynchus), only 2 fish species - Snakeheads and Pangasius - have been cultured by fish farmers. Snakeheads were mostly found to be cultured in Kandal and Siem Reap provinces (Hap et al., 2011), while Pangasius was often found to be farmed around Phnom Penh city and Kandal province (So and Nao, 1999). The two fish species were cultured either in pens, cages or ponds. 
According to Fisheries Administration (2001), the major cultured species from cage and pen systems were Pangasius (73%), followed by Snakeheads (21%) and other fish species. However, So et al. (2005) revealed that the most important fish species in Cambodia’s cage culture system was the strictly carnivorous Giant Snakehead; the second most important fish species was Pangasius; and the third ones were Common Snakeheads and other fish species. Moreover, although raised in pond culture systems, mainly in intensive pond culture, Pangasius represented the highest percentage compared to other fish species and contributed less than 10% of the total aquaculture production (FiA, 2001). 
Normally, an average size of fish farmer household was about 5.17 persons, ranged from 2 to 10 persons. On average, the number of family labours involved in fish farming per household was 3.20 persons, ranged from 1 to 8 persons. Of the total fish farmer households, around 5% of them hired labourers averaged to 1.75 persons i.e. ranged from 1 to 2 persons (Hap et al., 2011). 
Overall, nearly all of the total quantity of the cultured fish was sold to local fish traders (collectors/wholesalers/middlemen/retailers), to traders from other provinces, and direct sale in markets. Moreover, only few of the cultured fish was kept for household consumption (Hap et al., 2011).
Generally, one of many difficulties faced by fish farmers was that feed used for fish farming was mostly trash/low value fish, so most of the farmers were difficult to find or afford to buy due to its scare availability and high price. Another problem was that although there was some man-made feed (pellet feed) for fish, its price was also high and could be hardly affordable for fish farmers. Moreover, appropriate technologies in raising fish seemed to be limited to fish farmers. As a result, rate of fish death from uncontrollably infected diseases was high. Furthermore, lack of capital to operate the whole crop cycle was still a problem for many fish farmers (Hap et al., 2011).
[bookmark: _Toc309122335][bookmark: _Toc309122843][bookmark: _Toc309135876][bookmark: _Toc309305695][bookmark: _Toc311809824][bookmark: _Toc324022160]	3.2.4	Fish Traders
Fish traders generally included collectors, middlemen, wholesalers, semi-wholesalers and retailers. Overall, the average numbers of fish trader household members were 4.24 persons (male: 2.04 persons, and female: 2.20 persons), ranged from 1 to 9 persons. Moreover, the average number of the household members engaged in fish trade was only 2.06 persons (male: 0.75 person and female: 1.31 persons), ranged from 1 to 6 persons. Furthermore, the majority of fish trader households do not hire labourers (86.15%). This revealed that most of fish traders used only their family labours in the trade (Hap et al., 2011). 

Normally, fish was traded either in the landing sites, markets or homes. Sometimes fish was also traded nomadically. Most of traders sell their products in the markets but not year round. The main sources of the freshwater fish supply were fishers, fish farmers, middlemen/wholesalers and importers. Furthermore, buyers of the fish included middlemen/wholesalers, retailers, processors, exporters, consumers, supermarkets and restaurants (Hap et al., 2011). 
Fish traders could be collectors, middlemen, wholesalers, semi-wholesalers and retailers; they were different in term of their characteristics in the trade, as shown below:
[bookmark: _Toc309307982][bookmark: _Toc311810185][bookmark: _Toc311810748][bookmark: _Toc311810946][bookmark: _Toc324022402]		3.2.4.1 	Collectors
Fish collectors buy fish, directly or through their network, from fishers or fishing lot/dai owners in the fishing villages. They had one or several boats with several iceboxes for fish storage during the fish collection period. Collectors are specialised operators who buy fish from fishermen and bring them to the landing sites throughout the year. They set prices with fishers depending on fish quality, supply situation and daily fish market demand. Mostly, fish collectors had capital for immediate cash payment to fishermen; however, they often provided credit to small-scale fishers in the form of cash and in kind (e.g. fishing gear). Moreover, some collectors also receive loans from wholesalers, middlemen and exporters. Fish collectors sell their fish collected to middlemen, wholesalers, retailers or exporters at fish-landing site (Rab et al., 2006). 
[bookmark: _Toc309307983][bookmark: _Toc311810186][bookmark: _Toc311810749][bookmark: _Toc311810947][bookmark: _Toc324022403]		3.2.4.2	Wholesalers
Wholesalers tended to represent an important part of the marketing chain, in which often major quantities of fish was channelled through them.  In the case of Cambodia, they were best compared with fish distributors who had a permanent fish stall at a fish-landing site, a floating village or at a distribution centre. They might buy fish from fishers, lot owners, collectors or middlemen and re-sold it to exporters, retailers or restaurant owners.  This was very much location-specific, and the scale of the business might depend on whether a wholesaler was based in a provincial town or in the Phnom Penh area (Rab et al., 2006).
[bookmark: _Toc309307984][bookmark: _Toc311810187][bookmark: _Toc311810750][bookmark: _Toc311810948][bookmark: _Toc324022404]				3.2.4.3	Semi-wholesalers
Defined as semi-wholesalers were those fish traders who had a permanent stall inside/outside a market, whereby fish was brought by middlemen or wholesalers and sold to them in the market. Semi-wholesalers acted sometime as retailers, but they usually had an additional function in distributing fish to small retailers who sell fish in the local markets directly to consumers and processors. Most semi-wholesalers were fish traders at provincial level, but some of them also operated in Phnom Penh, or might transport fish from the capital to sell to retailers in fish-deficient provinces (Rab et al., 2006).
[bookmark: _Toc309307985][bookmark: _Toc311810188][bookmark: _Toc311810751][bookmark: _Toc311810949][bookmark: _Toc324022405]			3.2.4.4	Retailers
Fish retailers are those who sell fish in markets directly to consumers or restaurant owners – in many cases they had a permanent stall inside or outside the market. Generally, in each market (from provincial to local level) there were many fish retailers selling fish every day. Fish retailers who sell fish in the market were mostly women, but they often had their spouses or relatives/partners who assist them in buying fish from the landing site or the distribution centre. Some fish retailers who worked alone (i.e. those who did not have a spouse or partner to help them) buy fish from semi-wholesalers in the same market or place where they sell fish directly to consumers. In addition, there were also retailers who are itinerant traders who do not have a permanent stall but sell from a basket or another container by moving from place to place.  Often they were also called fish vendors or hawkers (Rab et al., 2006).
There were some difficulties to which fish traders confronted in the business. First, the amounts of fish, especially wild fish were not enough for them to supply the markets. Sometimes due to the scarcity of fish most of fish traders had to do price auction. As a result, fish would be unavoidably sold at higher price and this made fish traders to get little profit. Second, there was no fixed fish price. Fish price always varies from one trader to another, so it was hard to set a specific price. Furthermore, quality degradation, weight loss and death rate were always the important cases that apply to fish, especially during fish loading and Unloading to different markets. This could not be fully controlled by fish traders since their knowledge on fish conservation is still limited. Moreover, fish traders seemed to spend more money on business operation mainly on transportation. Furthermore, capital was still a problem in the business transaction (Hap et al., 2011). 
[bookmark: _Toc309122336][bookmark: _Toc309122844][bookmark: _Toc309135877][bookmark: _Toc309305696][bookmark: _Toc311809825][bookmark: _Toc324022161]	3.2.5	Fish Processors
Fish processors were generally either fishers, fish raisers or business men (Rab et al., 2006). Overall, the average numbers of fish processor household members in labour age were 4.7 persons (male: 2.3 persons and female: 2.5 persons), ranging from 2 to 12 persons. Specifically, the average number of household members in labour age and involved in fish processing was only 3.3 persons (male: 1.9 person and female: 1.8 person). Furthermore, over half of processor households do not hire labourers. Instead, they use their own family labour in the processing work (Hap et al., 2011). 
The processors buy fish from fishers, fishing lot owners, fish farmers, traders/middlemen/fish collectors/wholesalers, other processors, retailers and importers(from Vietnam). The processors make products such as fish paste, salted-dried fish, fermented fish, smoked fish etc.  Processed products were usually sold to domestic market (middlemen/wholesalers, retailers mainly in Phnom Penh, consumers, supermarkets and restaurants) and some products were also exported to the international market with specific products and species. Only few of it was kept for household consumption (Rab et al., 2006; Hap et al., 2011).

Fish processors face some difficulties: first, the steadily increasing price of fresh/live fish which leads to the hardship of affording fresh/live fish for processing. Second, the difficulty of processing quality product due to limited processing knowledge and technique. Third, after fish were preserved (especially into salted-dried fish) processors found it hard to preserve its quality due to their limited knowledge of maintaining quality after processing a product. Also, they faced difficulties selling out the products. Fourth, the mean and way in which the products were packed and loaded to markets was still problems for some fish processors (Hap et al., 2011). 

[bookmark: _Toc309122337][bookmark: _Toc309122845][bookmark: _Toc309135878][bookmark: _Toc309305697][bookmark: _Toc311809826][bookmark: _Toc324022162]	3.2.6	Exporters
Exporters play an important role in the marketing channel by exporting fisheries products to neighbouring and other countries. Generally, they purchase fish directly from fishing lot owners or traders/middlemen, stored it with ice in the containers, and export it either by land or air as live fish (Rab et al., 2006).     
[bookmark: _Toc309122338][bookmark: _Toc309122846][bookmark: _Toc309135879][bookmark: _Toc309305698][bookmark: _Toc311809827][bookmark: _Toc324022163]	3.2.7	Consumers
Consumers were the final buyers of fish for personal or household consumption. They could buy different kinds of fish in the form of fresh or processed fish. The average household consumption of freshwater and processed fish was 1.3 and 1.5 kg/week respectively. The average size of households was five persons, similar to the study conducted by Hap et al. (2011) which stated the household size as 5.81. This number gave an annual per capita consumption of approximately 29.1 kg/person/year, similar to the estimation of 32.3 kg/person/yr by Hortle (2007). The most common consumed species were Channa spp., Henicorhynchus/Labiobarbus spp., and Cirrhinus molitorella. The most common processed fish products include smoked, salted-dried and fermented (Loc et al., 2009).
The main difficulty for consumers was the availability of enough fish, especially wild fish, which satisfies the market demand. Fish was scarce and consumers prefer wild fish over cultured fish, in addition it was reported that most of the fish especially wild fish are traded to big markets in the city where traders expect to get higher price. As a result consumers living in the rural and sub-urban areas are left with less fish to consume. Moreover, the scarcity of fish resulted to an increase to fish price which brings challenges to the low/limited income consumers. In addition to high fish price, fish bought from markets was sometimes not properly weighed and this puts more pressure on fish consumption. 
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[bookmark: _Toc309308357][bookmark: _Toc311810316][bookmark: _Toc324022307]Figure 3.1: Value chain of freshwater fish with the stakeholders in Cambodia.
[bookmark: _Toc324022308](Source: Rab et al., 2006) 


[bookmark: _Toc324022164][bookmark: _Toc309122339][bookmark: _Toc309122847][bookmark: _Toc309135880][bookmark: _Toc309305699][bookmark: _Toc311809828]3.3 	Production and Trade Volume of the Five Key Freshwater Fish Species 
[bookmark: _Toc309122340][bookmark: _Toc309122848][bookmark: _Toc309135881][bookmark: _Toc309305700][bookmark: _Toc311809829][bookmark: _Toc324022165]	3.3.1 	Snakeheads
There were two main sources to be considered when revealing to annual total production of Snakeheads: fishers and fish farmers. A study on the value chain analysis of Snakeheads in the lower Mekong Basin of Cambodia by Hap et al. (2011) showed that the average quantity of wild Snakeheads caught by fisher household was approximately 7,110 kg/year, and the average quantity of cultured Snakeheads raised by fish farmer household was about 1,800 kg/cycle or year (only 1 cycle per year). Moreover, the quantity of fresh snakeheads traded by traders was on average 16,567 kg/year. A study by Sinh and Chung (2010) reported that about 0.6%-1% of total production of Snakeheads in Vietnam was imported by Cambodia in fresh form. This percentage accounted for 240 to 400 tonnes.

The result of this study which was conducted in Pursat, Kampong Chhnang and Kandal provinces, and Phnom Penh city shows that the average quantity of Snakeheads traded by all sampled traders (80 fish traders) was 18.8 tonne/year in 2010. This quantity varied from 0.2 tonne to 224.6 tonnes –see Table 3.1. 
[bookmark: _Toc309307986][bookmark: _Toc311810189][bookmark: _Toc324022406]Table 3.1: Average quantities of fish sold by traders (tonne/year), 2010
	Fish Species
	Average
	Min
	Max

	Pangasius (Pra)
	18.8
	1.1
	171.0

	Snakehead (Chhdaur/Ros)
	18.8
	0.2
	224.6

	Reddish (Kes)
	12.7
	0.1
	60.0

	Croaker (Pramah) 
	8.8
	0.0
	45.0

	Henicorhynchus (Riel)
	31.3
	0.6
	140.0

	All species
	46.6
	0.3
	4,16.5


[bookmark: _Toc309122341][bookmark: _Toc309122849][bookmark: _Toc309135882][bookmark: _Toc309305701][bookmark: _Toc311809830][bookmark: _Toc324022166]	3.3.2 	Pangasius
[bookmark: _Ref206555645]In Cambodia, Pangasius Hypopthalmus production was predominantly from capture fisheries.  Survey data indicated the high variability of catches using a range of fishing gears.  The Mekong River Commission (MRC) estimated that Dai Fisheries on the Tonle Sap River accounted for 223 tonnes, or 1.6% of the total catch (Van Zalinge et al., 2002).  In addition, data from fishing lots showed catches of 1,367 tonnes per year from floating and seine nets, with Pangasius contributing up to 6.6% of the total catch.  However, this capture fishery production was being supplemented with the growing aquaculture industry.  The production of Pangasius in Cambodia has increased 2.6 times from an estimated 3,000 tonnes in 2004 to 8,000 tonnes in 2006 (FAO, 2008). 	 
Moreover, the trade of 4,300 kg of Pangsius was recorded representing 0.6% of the total aquaculture production, or 2% of the Dai fishery catch.  All of this production was for domestic markets (Loc et al., 2009).
This study reveals that average quantity of Pangasius traded by all sampled fish traders per year (in 2010) was the same as Snakeheads which was 18.8 tonnes. This quantity varied from 1.1 tonnes to 171 tonnes – refer Table 3.1. 
[bookmark: _Toc309122342][bookmark: _Toc309122850][bookmark: _Toc309135883][bookmark: _Toc309305702][bookmark: _Toc324022167][bookmark: _Toc311809831]	3.3.3 	Croaker 
Neither reports nor papers which clearly dipict total production of Croaker in the country have been found. According to Rab et al. (2006), 450 kg of Croaker (0.3% of total export) was exported by all the sampled traders in open season of 2004. 
However, in this study, average quantity of Croaker traded by all sampled fish traders per year (in 2010) was 8.8 tonnes (Table 3.1).  
[bookmark: _Toc309122343][bookmark: _Toc309122851][bookmark: _Toc309135884][bookmark: _Toc309305703][bookmark: _Toc324022168][bookmark: _Toc311809832]	3.3.4 	Reddish 
Like Croaker, total production/catch of Reddish is not unfolded in any document. Based on Rab et al. (2006) 4,570 kg of Reddish (3.05% of total export) was exported by all the sampled traders (in Pursat, Kampong Chhnang, Siem Reap and Kandal province, and Phnom Penh city) in open season of 2004.
In this study, the average quantity of Reddish traded by all sampled fish traders per year (in 2010) was 12.7 tonnes see Table 3.1. 
[bookmark: _Toc309122344][bookmark: _Toc309122852][bookmark: _Toc309135885][bookmark: _Toc309305704][bookmark: _Toc311809833][bookmark: _Toc324022169]	3.3.5 	Henicorhynchus
The average fish catch of each dai in the season of 2006-2007 was around 300 tonnes, ranging from 59 to 603 tonnes. Hence, the combination of fish caught from all dais (61 dais), the total catch was estimated around 18,000 tonnes. In this, over 95% of the total dai fish catch was small-sized fish, of which Henicorhynchus was the most dominant species, contributing 52% i.e.  about 9,360 tonnes from all dais fisheries (So et al., 2007). Moreover, a study conducted by Loc et al. (2009) revealed that 29,064 tonnes of Henicorhynchus/labiobarbus spp. was recorded, representing 55% of the dai fishery.
As indicated in Table 3.1, average quantity of Henicorhynchus traded by all sampled fish traders per year (in 2010) was 31.3 tonnes, ranging from 0.6 tonne to 140 tonnes.
In General, the average quantity of the five key freshwater fish species traded by all sampled fish traders per year (in 2010) was 46.6 tonnes which varied from 0.3 tonne to 416.5 tonnes – see Table 3.1.
[bookmark: _Toc309122345][bookmark: _Toc309122853][bookmark: _Toc309135886][bookmark: _Toc309305705][bookmark: _Toc311809834][bookmark: _Toc324022170]3.4 	Gender Role of Chain Actors in Fishing, Fish Farming, Processing and Trading        	
[bookmark: _Toc309122346][bookmark: _Toc309122854][bookmark: _Toc309135887][bookmark: _Toc309305706][bookmark: _Toc311809835][bookmark: _Toc324022171]	3.4.1 	Fishing 
In Cambodia, from the total population of 11.4 million 2.1% were professional fisherman and around 80% were engaged in both fishing and agricultural production (Nao and Mong, 1997).
FiA and MRC (2005) revealed that in the village along Tonle Sap River in Kampong Chhnang (Nak Ta Han village) and Pursat provinces (O Ta Prok village) all interviewed men and women were engaged in fishing. There was a perception of women not going out for fishing and men were considered the only once engaged in the fishing activity. In contrast, a considerable number of women were involved in catching fish (on a small scale) for home consumption. 
It was also indicated that a women go fishing for household consumption when her husband was unable to fish or if she is a widow and there was no male member in the household. Furthermore, villagers recognise the important role women play in fisheries and fishery-related activities. Women and men were involved in all activities, except in building and repairing boats where only men were engaged. In the case of cooking fish baits, it is primarily done by women but if there are no women to cook the bait then men are also involved see Table 3.2.
[bookmark: _Toc309307987][bookmark: _Toc311810190][bookmark: _Toc324022407]Table 3.2: Gender-based perception of villagers in Cambodia on the people who play important roles in fishing activities ranging from 3(very important) to 0(not important)
	Fishing Activities
	Men
	Women
	Children
(>10 years)

	Fishing
	3
	2
	1

	Fish selling
	2
	3
	1

	Fish culture
	3
	2
	0

	Fish processing
	2
	3
	2

	Collecting fish bait
	3
	1
	0

	Cooking fish bait
	1
	3
	0

	Preparing fishing operation and equipments
	3
	2
	0

	Fishing net/trap/gear making
	3
	2
	1

	Collecting gill net and hook long line
	3
	3
	2

	Repairing boat
	3
	0
	0

	Making palm boat
	3
	0
	0

	Firewood collection
	3
	2
	2

	Collecting edible aquatic plants/vegetable
	3
	2
	2

	Collecting snail
	3
	2
	2

	Buying fish gears and bait
	3
	3
	0

	Buying boat
	3
	2
	0


Note: 3=Very important; 2= Important; 1= somewhat important/supportive; 0=Not important
(Source: FiA and MRC, 2005)

Based on a study about gender and the post-harvest fisheries sector in Pursat, Kompot and Kandal provinces, and Phnom Penh city by Ham (2006), women and men were involved in complementary activities in capture fisheries. Men went fishing in more distant waters, while women used small boats near to the shoreline. Moreover, ADB (2007) showed that while the role of women in capture fishing as a whole is less important to that of men, there are specific fishing related activities where women play a more significant part, including maintaining fishing equipments such as nets, and supplying fishing gears. Furthermore, on the Great Lake, women were actively engaged in capture fisheries in both artisanal and commercial fisheries. In general, men were associated with the more visible, commercially-oriented, large-scale or medium-scale activities, whereas women tended to play a bigger role in the small-scale, subsistence and non-commercial sectors, especially in collecting invertebrates. Traditionally, fishing practice has been classified into large, medium and small scales. Specifically, fishing activities on the Great Lake where the commercial fishing lot systems dominated, women’s involvement in large-scale fish harvesting activities was excluded by certain cultural beliefs.
[bookmark: _Toc309122347][bookmark: _Toc309122855][bookmark: _Toc309135888][bookmark: _Toc309305707][bookmark: _Toc311809836][bookmark: _Toc324022172]	3.4.2 	Fish Farming/Aquaculture
Along with men, women played a great role in aquaculture. The social and market situation changed the gender division of labour in aquaculture. In Cambodia, it was often seen that men went out to buy and collect fingerlings. However, the location of the pond was a critical factor in determining the division of labour in feeding fish in pond culture. In villages where the ponds/cages tended to be far away from the house, women were less likely to feed fish. When women were the feeders of fish, they know which feed was good for which fish. Although most women harvested and decided on the daily household consumption of fish, major fish harvest was under the control of men. The harvest of a large batch of fish from a pond/cage using cast nets was definitely considered a man’s responsibility. The money earned from aquaculture was normally kept by women. Moreover, women knew the value of different species much more than men since they sell various fish species in the market. Women also know names of small fish better than men since the small fish is normally consumed in the household and men do not bother about such fishes (Kusakabe, 2006).
[bookmark: _Toc309122348][bookmark: _Toc309122856][bookmark: _Toc309135889][bookmark: _Toc309305708][bookmark: _Toc311809837][bookmark: _Toc324022173]	3.4.3 	Fish Trade
In fishing related activities, the contribution of women is quite evident and they are active traders of captured fish. Fish was the largest export item in Tonle Sap. Small-scale fish trade was dominated by women, while there were more men among larger traders (Kusakabe et al., 2005). A study in the villages of Nak Ta Han in Kampong Chhnang province and O Ta Prok in Pursat province depicted that 97% of fish sellers were women (FiA and MRC, 2005).
Table 3.3 shows the percentage of women and men involvement in the trade of the five key freshwater fish species (in Pursat, Kampong Chhnang and Kandal provinces, and Phnom Penh city). In the fish trade activity women dominate in most of the activities such as: fish buying and selling management (69.4%), decision on fish selling and buying (74%), buying activities (64%), and selling activities (78.9%).  However, transportation activities were mostly done by men (50.9%).
[bookmark: _Toc309307988][bookmark: _Toc311810191][bookmark: _Toc324022408]Table 3.3: Percentage of female and male involvement in the trade of five key freshwater fish species
	Description
	Female
	Male

	Fish buying and selling management
	69.4
	30.6

	Decision in  fish selling and buying
	74.0
	26.0

	Buying activities
	64.0
	36.0

	Selling activities
	78.9
	21.1

	Transportation activities
	49.1
	50.9



Table 3.4 shows percentage of women and men involvement in fish collection and the profit gained from the fish trade. In most cases, both women and men buy and sell fish, and they benefit from the fish trade activities. Moreover, women have higher percentage of involvement (43%) compared to men (6%). 
[bookmark: _Toc309307989][bookmark: _Toc311810192][bookmark: _Toc324022409]Table 3.4: Percentage of women and men involvement in fish collection and obtaining profit from the fish trade
	Description
	Female
	Male
	Both

	
	No.
	(%)
	No.
	(%)
	No.
	(%)

	Fish buyer (for sale)
	15.0
	42.9
	2.0
	5.7
	18.0
	51.4

	Interest receiver
	3.0
	8.6
	1.0
	2.9
	31.0
	88.6



[bookmark: _Toc309122349][bookmark: _Toc309122857][bookmark: _Toc309135890][bookmark: _Toc309305709][bookmark: _Toc311809838][bookmark: _Toc324022174]	3.4.4 	Fish Processing
Fish processing and marketing was an area where women were much more involved than men. Women were heavily engaged in the utilization of aquatic resources through the processing and marketing of fish, which enabled the transfer of aquatic resources to faraway places and their consumption over a period of time. Women were the sellers, buyer, traders, middle-women and entrepreneurs of fish processing and marketing. They often controlled the household income generated from selling fresh and processed fish (Kusakabe, 2006). 

Villagers in the two villages in Kampong Chhnang and Pursat provinces also recognised the important role of women in fish processing activities. Both women and men were important in all activities, except ingredient and beheading fish in which only women were engaged (Table 3.5) (FiA and MRC, 2005). 
[bookmark: _Toc309307990][bookmark: _Toc311810193][bookmark: _Toc324022410]Table 3.5: Gender-based perception of villagers in Cambodia on people who play important roles in fish processing activities
	Activities
	Gender and Children Roles

	
	Men
	Women
	Children

	Fish Peeling
	2
	3
	2

	Ingredient
	0
	3
	0

	Fish Head Cutting
	1
	3
	1

	Fish Cleaning
	3
	2
	1

	Processed Fish Selling
	2
	3
	1


Note: 3=Very important; 2= Important; 1= somewhat important/supportive; 0=Not important

(Source: FiA and MRC, 2005)

The study by Ham (2006) also revealed gender roles in fish processing in Phnom Penh city and Pursat province. Table 3.6 shows gender roles in frozen freshwater fish processing at Lean Heng Export and Import Company in Phnom Penh. According to the table, there were two types of workers – permanent and seasonal workers (Permanent workers were the ones who had often worked in the company for many years and received a monthly salary. However, seasonal workers referred to those who worked on a day-by-day basis and did not generally stay at the company. These seasonal workers got daily payment and their work was not year round but mostly concentrated during open fishing season from October to April). The numbers of women, both permanent and seasonal workers, were more than men. Moreover, men and women are involved in different activities: women were responsible for light work like heading and scaling fish whereas men were responsible for heavy works such as carrying and preparing frozen fish products. 

[bookmark: _Toc309307991][bookmark: _Toc311810194][bookmark: _Toc324022411]Table 3.6: Gender roles in frozen freshwater fish processing (at Lang Heng Export and Import Company, Phnom Penh)
	Gender
	     Activities
	Permanent workers
	Seasonal workers

	Women
	- Heading fish
- Scaling fish
- Cleaning fish
- Boning fish
- Wrapping fish
- Putting product into ice containers
	18 persons
	40-50 persons

	Men
	- Weighing fish
- Carrying products
- Freezing products
- Preparing ice
- Wrapping fish
	4 persons
	3 persons


(Source: Derived from Ham, 2006)

Women played very important roles in directly managing and controlling workers and profits. As indicated in Table 3.7, in large- and small-scale salted and dried fish processing majority of the workers were women. For instance, the number of women permanent workers in large-scale salted and dried fish (Snakeheads) processing, small-scale salted and dried fish (Snakeheads) processing, and large-scale salted and dried fish (Pangasius) processing were 16 out of 19 persons, 3 out of 4 persons, and 12 out of 15 persons respectively.  Both genders are involved in different activities as indicated in table 3.7(Ham, 2006). 

[bookmark: _Toc309307992][bookmark: _Toc311810195][bookmark: _Toc324022412]Table 3.7: Gender roles in freshwater fish processing activities in Phnom Penh
	Name and
Location
	Activities
	Permanent
workers
	Seasonal
workers

	Large-scale salted and dried fish (Snakeheads) processors (Toul Kork, Phnom Penh)

	Women
	- Scaling fish
- Cleaning fish
- Boning fish
- Sun-dried fish
- Salting fish
- Collecting dried fish products
	16 persons
	5-10 persons

	Men
	- Collecting dried fish products
- Weighing fish
- Salting and transporting fish
- Transporting salted fish to dry
- Cleaning and boning fish
	3 persons
	3 persons

	Small-scale salted and dried fish(Snakeheads) processors (Tol Tompong Market, Phnom Penh)

	Women
	- Scaling fish
- Cleaning fish
- Boning fish
- Sun-dried fish
- Salting fish
- Collecting dried fish products
- Cleaning and boning fish
	3 persons
	-

	Men
	- Collecting sun-dried fish products
- Weighing fish
- Salting and transporting fish
- Transporting salted fish to dry
	1 persons
	-

	Large-scale salted and dried fish (Pangasius) processors (Yeur No. 9, Russey Keo, Phnom Penh)

	Women
	- Scaling fish
- Cleaning fish
- Boning fish
- Sun-dried fish
- Salting fish

	12 persons
	10-15 persons

	Men
	- Collecting sun dried fish products
- Weighing fish
- Salting and transporting fish
- Transporting salted fish to dry 
	3 persons
	23 persons


(Source: Derived from Ham, 2006)

Besides this, in Pursat province fish processing was a female-dominated activity. Women played a vital role in the processing work, particularly at the level of small-scale or family fish processing. In this type of processing, women, men and children worked together, but women had greater responsibilities than others in salting, sun-drying and marketing fish. It was reported that there were three fish species mainly processed: Giant Snakehead (salted-dried Giant Snakehead), Common Snakehead (salted-dried common snakehead), and Croaker (salted-dried croaker) (Ham, 2006).
According to Khim et al. (2002) concerning gender roles in fisheries activities,  the percentage of female (adult and child)  involvement in fisheries activities was higher (52.2%) than that of male (adult and child)  (47.8%). In the case of fish capture, the majority of fishers involved in fish capture were male (80%). In aquaculture, female were mostly engaged in feeding (60%) and daily care (55%), whereas male were involved in pond preparation (75%), fertilizing (55%) and harvesting (55%). Besides this, stocking fish was equally done by female (50%) and male (50%). Moreover, fish marketing including buying and selling fish were primarily done by female (85%) (Table 3.8). 
[bookmark: _Toc309307993][bookmark: _Toc311810196][bookmark: _Toc324022413]Table 3.8: Percentage of female and male involvement in Fisheries Activities
	Fisheries Activities
	Female
(Adult)
	Female (Child)
	Total (Female)
	Male (Adult)
	Male (Child)
	Total (Male)
	Grand Total
(Female and Male)

	1. Fish Capture
	15
	5
	20
	75
	5
	80
	100

	2. Aquaculture
	
	
	
	
	
	
	

	   - Pond Preparation
	20
	5
	25
	70
	5
	75
	100

	   - Fish Stocking
	45
	5
	50
	45
	5
	50
	100

	   - Feeding
	50
	10
	60
	30
	10
	40
	100

	   - Fertilizing
	35
	10
	45
	40
	15
	55
	100

	   - Daily Care
	55
	0
	55
	45
	0
	45
	100

	   - Harvesting
	30
	15
	45
	35
	20
	55
	100

	3. Fish Marketing
	
	
	
	
	
	
	

	   - Buying 
	80
	5
	85
	10
	5
	15
	100

	   - Selling
	80
	5
	85
	10
	5
	15
	100

	Total:
	45.6
	6.7
	52.2
	40.0
	7.8
	47.8
	100.0


(Source: Derived from: Khim et al., 2002)
[bookmark: _Toc309122350][bookmark: _Toc309122858][bookmark: _Toc309135891][bookmark: _Toc309305710][bookmark: _Toc311809839][bookmark: _Toc324022175]3.5 	Marketing Channels of Chain Actors by Fish Species
[bookmark: _Toc309122351][bookmark: _Toc309122859][bookmark: _Toc309135892][bookmark: _Toc309305711][bookmark: _Toc311809840][bookmark: _Toc324022176]	3.5.1 Captured fishes
				3.5.1.1 Snakehead

The value chain of captured Snakehead in Cambodia was quite simple because the majority of the fish were sold only for domestic market. Figure 3.2 shows the value chain of captured Snakehead in Cambodia from producers (fishers) to consumers. Normally, wholesalers/collectors/traders played very important role in directly delivering 68.1% of Snakehead from fishers to other chain actors in the value chain, including retailers, processors, restaurants and markets in Phnom Penh city. In addition, some amount of Snakehead was directly bought by retailers (25%) and kept for household consumption (6.9%). Only 8.6% of the captured Snakehead was supplied to processors via wholesalers/collectors/traders. The processed products of Snakehead were salted-dried fish, salted fish cheek, fermented fish and fish paste. After processing, it was mostly and directly sold to consumers (5.2%). Moreover, a small portion was also sold to restaurants, retailers, and Phnom Penh city.
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[bookmark: _Toc309308358][bookmark: _Toc311810317][bookmark: _Toc324022309]Figure 3.2: The value chain of captured Snakehead in the LMB of Cambodia.
		(Source: Hap et al., 2011)

			3.5.1.2 	Reddish
Figure 3.3 shows the Reddish value chain in Cambodia from fishers to consumers. Generally, fishers directly sell the largest quantity of Reddish(37.4%) to wholesalers/collectors/traders. Fishers also sell directly to retailers (23.6%) and consumers (20.5%). Fishers and wholesalers/collectors/traders were the only important supplying sources of Reddish to processors who handled 24.4% of the fish in the chain. After reaching the retailers and processors, fresh and processed Reddish is then sold to consumers in the local or city markets. Generally, around 7% of Reddish was exported to Thailand in both fresh and processed forms. The processed products of Reddish were salted-dried fish and smoked fish only, and most of it heads to Phnom Penh city.
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[bookmark: _Toc311810318][bookmark: _Toc324022310]Figure 3.3: The value chain of Reddish (Kes) in Cambodia.

		3.5.1.3 	Henicorhynchus 

In Cambodia, the study conducted by Loc et al. (2009) indicated that Henicorhynchus/ Labiobarbus spp. were only sold to the domestic markets.  Fishers sell almost half of the catch directly to retail markets (48.8%) and the rest is sold through various combinations of collectors, traders, wholesalers and processors. Similar to the Pangasius chain, fish collectors played an important role, buying one quarter of fish from fishers and selling it to wholesalers and processors.  Processors handled around 35% of fish in the chain, these were often small-scale, household level units which produced salted-dried fish or fermented fish sauce from the surplus catch (Figure 3.4).
There was no export trade recorded in Cambodia, however it was well established that large amounts of these species were sold to Vietnam, Thailand and Laos both fresh and processed (Yim and McKenney, 2003a; Bush, 2004; Keang, 2004).  There was no reliable data on the exported quantities of Henicorhynchus/Labiobarbus spp. However, there was anecdotal evidence that demand for the fish increased in large cities of Vietnam such as Ho Chi Minh, leading to large importing demand of the fish species from Cambodia. 
There were two companies in Vietnam which begun selling canned Ca Linh (Vietnamese word) to international markets. The Antesco company sold canned Ca Linh with sugarcane and exported 10% of its 15 tonnes/yr production, and the Ba Giao Khoe 55555 Salted Fish Company exported 60% of its 150 tonnes/yr production of salted and dried fish.  Ba Giao Khoe directly imported from Cambodia while the Antesco Company bought their fish from a wholesaler who probably imported it from Cambodia. The companies hire boats which travelled directly to the Dai fishery on Tonle Sap during the main fishing season (Loc et al., 2009). 
[image: Ca Linh Cambodia]
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[bookmark: _Toc324022311]Figure 3.4: The value chain of Henicorhynchus sp. (Riel) in Cambodia.
[bookmark: _Toc324022312](Source: Loc et al., 2009)

			3.5.1.4 	Croakers
Figure 3.5 shows the value chain of captured Croaker in Cambodia from fishers to consumers. More than half of the Croakers were sold directly by fishers to wholesalers/collectors/traders (57.3%) before it was distributed to other stakeholders in the chain. The remaining was sold to retailers (21.1%) and consumers (8.9%). Processors absorbed around 26% of the fish in the chain. The processed product was salted-dried Croakers, most of which was sold to retailers and to Phnom Penh city. In the case of fish export, around 6% of fresh and processed Croakers was exported to Thailand.
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[bookmark: _Toc309122352][bookmark: _Toc309122860][bookmark: _Toc309308361][bookmark: _Toc324022313]	Figure 3.5: The value chain of captured Croaker (Prama) in Cambodia.
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			3.5.2.1 Snakeheads

The value chain of cultured Snakehead in Cambodia was quite similar to that of wild Snakehead because the majority of the fish was sold only for domestic consumption. Figure 3.6 shows the value chain of cultured Snakehead in Cambodia from producers (fish farmers) to consumers. Wholesalers/collectors/traders still played a vital role in the marketing channel of cultured Snakehead. Over 90% of the fish was sold by fish farmers to wholesalers/collectors/ traders while less than 10% was directly sold to retailers and kept for household consumption. Retailers absorbed most of the fish from wholesalers/collectors/ traders, accounting for around 44%. The rest of the fish was sold from wholesalers/collectors/ traders via the various combination of Phnom Penh city (28.7%), processors (11.6%) and restaurants (7.2%). The processed products of cultured Snakehead encompassed salted-dried fish, salted fish cheek, fermented fish and fish paste. Most of these products were supplied to consumers, retailers, Phnom Penh city and restaurant.
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[bookmark: _Toc311810320][bookmark: _Toc324022314]Figure 3.6: The value chain of cultured Snakehead in the LMB of Cambodia.
		(Source: Hap et al., 2011)

		3.5.2.2 	Pangasius
Pangasius value chain in Cambodia was made up of a series of collectors/traders, wholesalers, processors and retailers. Figure 3.7 shows the value chain of Pangasius in Cambodia from producers (fish farmers) to consumers. Collectors/traders still played an important role in value chain of Pangasius. The highest quantity of Pangasius (43.8%) was distributed by collectors/traders from fish farmers to various chain actors, including wholesalers and processors. Furthermore, around 38% of Pangasius was sold directly from fish farmers to wholesalers before it was distributed to other chain actors in the markets. Processors handled an estimated 55.9% of the fish in the chain. Processors were small, household scale operations or medium scale private businesses, none of which meet international standards. Only a relatively small amount of the fish, an estimated 14.5% was sold directly by farmers to domestic markets (Loc et al., 2009).
[bookmark: _Toc309308363][image: Pangasius Cambodia]
[bookmark: _Toc311810321][bookmark: _Toc324022315]		Figure 3.7: Mapping of the value chain of Pangasius (Pra) in Cambodia.
		(Source: Loc et al., 2009)
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[bookmark: _Toc309122355][bookmark: _Toc309122863][bookmark: _Toc309135895][bookmark: _Toc309305714][bookmark: _Toc311809843][bookmark: _Toc324022179]	3.6.1 	Trend of Quantity

Table 3.9 and Figure 3.8 respectively show quantities and trend of quantities of the five key freshwater fish species annually traded in the selected study areas from 2005 to 2010. According to the data, Henicorhynchus was highly traded while Croaker was least traded from the five key species regardless of year in which they are traded. Therefore, in comparison with other fish species, it can be implied that Henicorhynchus was the most preferably consumed, whereas Croaker was the least, which may be due to price and availability the specific species in the areas. However, even though the five fish species were preferable, the average total quantity traded dramatically declined over the past 6 years, from 90.4 tonnes in 2005 to 46.6 tonnes in 2010, mainly resulting from the decrease of wild fish stock in the rivers/lake and limitation of raising techniques of the fish in the country. 
[bookmark: _Toc309307994][bookmark: _Toc311810197][bookmark: _Toc324022414]Table 3.9: Quantities of fish traded by species and year (Tonne/year)
	Fish Species

	Year

	
	2005
	2006
	2007
	2008
	2009
	2010

	
	Avg
	Min
	Max
	Avg
	Min
	Max
	Avg
	Min
	Max
	Avg
	Min
	Max
	Avg
	Min
	Max
	Avg
	Min
	Max

	Pangasius
	51.8
	0.5
	208.6
	55.4
	0.1
	417.6
	36.6
	0.1
	324.0
	24.0
	0.5
	138.6
	20.3
	0.0
	137.7
	18.8
	1.1
	171.0

	Snakehead 
	44.2
	0.3
	443.8
	48.7
	0.3
	312.2
	38.2
	0.2
	312.2
	22.3
	0.2
	237.7
	22.4
	0.1
	213.1
	18.8
	0.2
	224.6

	Reddish 
	28.3
	0.0
	90.0
	33.1
	0.0
	162.0
	23.8
	0.1
	126.0
	15.6
	0.1
	100.0
	14.4
	0.1
	100.0
	12.7
	0.1
	60.0

	Croaker 
	14.1
	0.0
	116.2
	12.1
	0.0
	63.0
	12.9
	0.0
	60.0
	8.2
	0.1
	54.0
	8.3
	0.1
	51.0
	8.8
	0.0
	45.0

	Henicorhynchus 
	55.5
	0.6
	399.0
	48.8
	0.6
	291.2
	52.7
	0.6
	291.2
	37.5
	0.6
	153.4
	34.1
	0.2
	140.0
	31.3
	0.6
	140.0

	All five species 
	90.4
	3.1
	1,187.8
	96.5
	1.9
	944.1
	82.1
	2.1
	749.7
	54.7
	0.5
	461.3
	52.7
	0.4
	415.0
	46.6
	0.3
	4,16.5




[bookmark: _Toc309308364][bookmark: _Toc311810322][bookmark: _Toc324022316]Figure 3.8: Trend of the quantities of fish traded by species and year.

[bookmark: _Toc311809844][bookmark: _Toc324022180]	3.6.2 Trend of Price

Table 3.9 depicts the average price and trend of price of the five selected freshwater fish species in the selected study areas from 2005 to 2010. In general, within the five fish species, Reddish was one of the species obtaining the highest commercial value, respectively followed by Snakeheads, Croakers and Pangasius, while Henicorhynchus obtained the lowest commercial value. Moreover, according to table 3.9, price of the five fish species was in sharp increase over the last 6 years.  This was partially caused by the decline of wild fish stock in the river which resulted from illegal fishing and increasing of pressure of fish extraction; population growth; and lack of proper fish raising techniques to meet fish demand.
[bookmark: _Toc309307995][bookmark: _Toc311810198][bookmark: _Toc324022415]Table 3.9: Average price of fish sold by species and year (2005-2010) (Riel/kg) 
	Fish Species

	Year

	
	2005
	2006
	2007
	2008
	2009
	2010

	Pangasius
	5,122.7
	5,868.1
	5,652.8
	7,125.0
	7,824.4
	7,575.0

	Snakehead 
	6,874.8
	9,267.4
	11,895.8
	12,308.3
	12,224.0
	14,294.0

	Reddish 
	11,684.3
	13,830.0
	15,333.3
	16,574.7
	21,588.1
	27,442.5

	Croaker
	5,863.2
	7,786.9
	8,673.6
	10,180.6
	11,229.2
	12,416.7

	Henicorhynchus 
	1,584.0
	1,611.3
	1,904.2
	2,183.3
	2,320.8
	2,650.0








[bookmark: _Toc309122356][bookmark: _Toc309122864][bookmark: _Toc309135896][bookmark: _Toc309305715][bookmark: _Toc311809845][bookmark: _Toc324022181]3.7 	Empirical Analysis on Asymmetric Price Transmission of the five Key Freshwater Fish Species
[bookmark: _Toc311809846][bookmark: _Toc324022182]3.7.1	Data

As aforementioned, the fish species employed in this study are: Pangasius, Snakehead, Reddish, Croaker, and Henicorhynchus. The first four species are categorised as big fishes, while the last species is categorised as small fishes. For each species, price series along the supply chains are used i.e. fisher prices, wholesale prices, and retail prices. These price data are obtained through interviews. The prices are monthly series from January 2005 to December 2010, and the sample size is 72 (months). The original price series for each species are shown in Figure 3.8.
According to Figure 3.8, it is easily confirmed that wholesale prices are higher than fisher prices, and retail prices are higher than wholesale prices. However, the margins differ among species and stage of the chains. The average margins and margin ratios are shown in Table 3.10.
For the fishes other than Henicorhynchus, margins and margin ratios between wholesale prices and retail prices are much higher than those between fisher prices and wholesale prices. In the case of Henicorhynchus, the margins and margin ratios are almost the same in both marketing stages. This may indicate that the profits for retailers who sell Pangasius, Snakehead, Reddish, and Croaker are higher than those for wholesalers and those who sell Henicorhynchus, if the cost of delivering such fishes is the same as that of Henicorhynchus. Unfortunately, because the data for transportation costs are not available, this notion is inconclusive.
Figure 3.8 also indicates that some price series have seasonal trends. Therefore, all of the series are seasonally adjusted using X12-ARIMA, which is a common method used in the U.S. Census, etc. The empirical analysis is conducted using these seasonally adjusted data by transforming them into natural logarithmic form as done by previous studies.






[bookmark: _Toc311810323][bookmark: _Toc324022317]Figure 3.9: Price series of Pangasius, Snakehead, Reddish, Croaker and Henicorhynchus
[bookmark: _Toc311810199][bookmark: _Toc324022416]Table 3.10: Margins and marginal ratios
	
	Pangasius
	Snakehead
	Reddish
	Croaker
	Henicorhynchus

	
	F-W
	W-R
	F-W
	W-R
	F-W
	W-R
	F-W
	W-R
	F-W
	W-R

	Margin
	468
	1,632
	557
	2,521
	956
	3,084
	840
	1,631
	450
	464

	Ratio
	0.096
	0.248
	0.065
	0.219
	0.067
	0.191
	0.120
	0.179
	0.285
	0.212


Notes:
1)	F-W represents the margin (ratio) between fisher prices and wholesale prices.
2)	W-R represents the margin (ratio) between wholesale prices and retail prices.
3)	Margin is the difference between two prices.
4)	Margin ratio is calculated by dividing the margin by downstream prices.
5)	The values are averages from January 2005 to December 2010.
[bookmark: _Toc311809847][bookmark: _Toc324022183]	3.7.2 Unit Root Tests
According to the ADF tests, the null hypothesis that the series has a unit root was not rejected in the level series of all species and stages, but was rejected in the first-difference series of all species and stages at 1% significance level. PP test results shows that the same null hypothesis was not rejected in the level series of all but the fisher price of Henicorhynchus. The hypothesis was significantly rejected in the first-difference series of all species and stages. Meanwhile, the KPSS test results indicates that the null of stationary was rejected in the level series of all species and stages at 1% significance level, but was not rejected in the first-difference series except for the retail prices of Snakehead and Reddish. In general, these unit root tests( table 3.11) represent that the price series are first-difference stationary, or I (1) variables.


[bookmark: _Toc311810200]
Table 3.11: Unit root test results
	Variables
	ADF
	PP
	KPSS

	
	-1.27
	
	-1.37
	
	1.05
	***

	
	-8.87
	***
	-14.28
	***
	0.18
	

	
	-1.32
	
	-1.34
	
	1.01
	***

	
	-9.38
	***
	-9.50
	***
	0.15
	

	
	-1.68
	
	-1.59
	
	0.99
	***

	
	-9.70
	***
	-10.10
	***
	0.05
	

	
	-1.53
	
	-0.98
	
	1.04
	***

	
	-13.05
	***
	-14.77
	***
	0.14
	

	
	-0.82
	
	-0.81
	
	1.05
	***

	
	-9.20
	***
	-9.24
	***
	0.07
	

	
	-1.82
	
	-2.33
	
	0.97
	***

	
	-10.25
	***
	-10.37
	***
	0.35
	*

	
	0.87
	
	1.10
	
	1.09
	***

	
	-9.13
	***
	-9.13
	***
	0.26
	

	
	0.90
	
	0.92
	
	1.10
	***

	
	-11.48
	***
	-11.57
	***
	0.20
	

	
	0.76
	
	1.64
	
	1.08
	***

	
	-8.76
	***
	-9.16
	***
	0.38
	*

	
	-1.62
	
	-1.72
	
	1.11
	***

	
	-11.68
	***
	-13.62
	***
	0.22
	

	
	-0.77
	
	-0.53
	
	1.11
	***

	
	-9.37
	***
	-10.68
	***
	0.07
	

	
	-1.15
	
	-1.28
	
	1.10
	***

	
	-9.97
	***
	-10.30
	***
	0.14
	

	
	-1.79
	
	-3.25
	**
	0.93
	***

	
	-10.69
	***
	-13.89
	***
	0.09
	

	
	-2.52
	
	-2.27
	
	1.09
	***

	
	-9.13
	***
	-12.17
	***
	0.15
	

	
	-0.15
	
	-1.16
	
	1.12
	***

	
	-10.83
	***
	-20.69
	***
	0.06
	


Notes:
1)	t statistics of ADF tests were obtained by regressions with optimal lag length which minimizes BIC. The null of unit root were tested according to MacKinnon (1996).
2)	Phillips-Perron test statistics were obtained by regressions with optimal Newey-West bandwidth using Bartlett kernel. The null of unit root were tested according to MacKinnon (1996).
3)	In KPSS tests, Lagrange multiplier test statistics are obtained with Newey-West bandwidth using Bartlett kernel, and the asymptotic critical values are based on Kwiatkowski et al. (1992).
4)	In each test, constant was included in the regression.
5)	*, **, and *** represent significance at 10%, 5%, and 1% levels, respectively.
[bookmark: _Toc311809848][bookmark: _Toc324022184]	3.7.3 Empirical Results

The estimation results of asymmetric price transmission from fisher prices to wholesale prices are shown in Table 3.12. All of the results satisfied conditions (3) and (4), and price series were confirmed to be co-integrated. Model selection results based on BIC indicate that M-TAR model fits better than TAR model in all fish species. According to the asymmetry tests, no asymmetry was found in Pangasius and Reddish, while negative asymmetry was found in Snakehead and Croaker, and positive asymmetry for Henicorhynchus. Positive asymmetry in this stage means that the rise in fisher prices is transmitted to wholesale prices more quickly than is fall in fisher prices. This implies that wholesalers (collectors or middlemen[footnoteRef:1]) have more power to determine prices than retailers. On the other hand, negative asymmetry means that the fall in fisher prices is transmitted faster than the rise in fisher prices, which implies that retailers have more power to determine prices than wholesalers (collectors or middlemen). Therefore, wholesalers (collectors or middlemen) of Snakehead and Croaker may have less power than retailers, while wholesalers (collectors or middlemen) of Henicorhynchus may have more power than retailers. [1: 	According to the data, the fisher prices are the ones at which fishers sell, not the one at which wholesalers buy. Hence, we cannot identify exactly who of them actually have power over retailers.] 

Meanwhile, the estimation results of asymmetric price transmission from wholesale prices to retail prices are shown in Table 3.13. All of the results satisfied the conditions (3) and (4), but not all of price series were confirmed to be co-integrated. The wholesale prices and retail prices of Snakehead and Reddish were not co-integrated according to the co-integration tests, which mean that asymmetry tests could not be conducted. For other species, price series were co-integrated and M-TAR model was selected based on BIC. There found to be positive asymmetry in Pangasius and Croaker, while no asymmetry was found in Henicorhynchus. Positive asymmetry in this stage means that the rise in wholesale prices is transmitted more quickly to retail prices than the fall in wholesale prices. This implies that retailers have power to determine prices over consumers. Hence, the retailers of Pangasius and Croaker may enjoy excess profits over consumers, while the retailers of Henicorhynchus may not.
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	Fish Name
	Model
	
	
	lags
	
	Asym.
	BIC
	
	Choice

	Pangasius
	TAR
	-0.487 
	***
	-0.704 
	***
	0
	13.84
	***
	0.88 
	
	-537.26
	-0.041
	

	
	
	0.13 
	
	0.19 
	
	
	
	
	0.351 
	
	
	
	

	
	M-TAR
	-0.368 
	**
	-0.677 
	***
	0
	14.64
	***
	2.03 
	
	-538.41
	0.035
	○

	
	
	0.17 
	
	0.14 
	
	
	
	
	0.159 
	
	
	
	

	Snakehead
	TAR
	-0.935 
	***
	-0.424 
	*
	0
	26.37
	***
	3.62 
	*
	-577.17
	0.009
	

	
	
	0.13 
	
	0.23 
	
	
	
	
	0.061 
	–
	
	
	

	
	M-TAR
	-0.976 
	***
	-0.502 
	**
	0
	26.55
	***
	3.84 
	*
	-577.38
	0.025
	○

	
	
	0.14 
	
	0.19 
	
	
	
	
	0.054 
	–
	
	
	

	Reddish
	TAR
	-0.564 
	***
	-0.781 
	***
	0
	18.46
	***
	0.93 
	
	-606.33
	0.020
	

	
	
	0.16 
	
	0.16 
	
	
	
	
	0.339 
	
	
	
	

	
	M-TAR
	-0.552 
	***
	-0.899 
	***
	0
	19.43
	***
	2.21 
	
	-607.62
	-0.038
	○

	
	
	0.14 
	
	0.19 
	
	
	
	
	0.142 
	
	
	
	

	Croaker
	TAR
	-1.188 
	***
	-0.344 
	**
	2
	31.13
	***
	22.41 
	***
	-526.75
	0.051
	

	
	
	0.15 
	
	0.13 
	
	
	
	
	0.000 
	–
	
	
	

	
	M-TAR
	-1.148 
	***
	-0.150 
	
	1
	28.73
	***
	31.55 
	***
	-535.73
	0.036
	○

	
	
	0.15 
	
	0.12 
	
	
	
	
	0.000 
	–
	
	
	

	Henico-
rhynchus
	TAR
	-0.454 
	***
	-0.800 
	***
	0
	14.80
	***
	2.26 
	
	-455.58
	0.054
	

	
	
	0.14 
	
	0.18 
	
	
	
	
	0.137 
	
	
	
	

	
	M-TAR
	-0.398 
	***
	-0.942 
	***
	0
	17.09
	***
	5.58 
	**
	-458.81
	-0.007
	○

	
	
	0.13 
	
	0.19 
	
	
	
	
	0.021 
	+
	
	
	


Notes: 
1)	 and  are the adjustment coefficients in TAR model.
2)	“lags” is the lag length in TAR model, where the conditions that , , and  are satisfied, and the disturbance term in TAR model is white noise, then BIC is minimized.
3)	 is the F statisticobtained by testing the null hypothesis that. Rejection regions are based on Enders and Siklos (2001).
4)	“Asym.” is the F statistics obtained by testing the null hypothesis that. + means positive APT and – means negative APT.
5)	 is the super-consistent estimate of the threshold in TAR model, which is estimated by Chan’s (1993) method.
6)	Values in ( ) are standard errors. Values in [ ] are p values.
7)	The circle in the “Choice” column means that the estimation result is valid in the sense that it satisfies the conditions of  and white noise, that the variables are cointegrated, and that BIC is the smallest.
8)	*, **, and *** represent significance at 10%, 5%, and 1% levels, respectively.
[bookmark: _Toc311810202][bookmark: _Toc324022418]Table 3.13: Asymmetric price transmissions from wholesale prices to retail prices
	Fish Name
	Model
	
	
	lags
	
	Asym.
	BIC
	
	Choice

	Pangasius
	TAR
	-0.084 
	
	-0.335 
	***
	0
	5.79
	
	2.90 
	*
	-477.89 
	-0.093 
	

	
	
	0.11 
	
	0.10 
	
	
	
	
	0.093 
	+
	
	
	

	
	M-TAR
	-0.001 
	
	-0.333 
	***
	0
	6.84
	*
	4.77 
	**
	-479.72 
	0.006 
	○

	
	
	0.12 
	
	0.09 
	
	
	
	
	0.032 
	+
	
	
	

	Snakehead
	TAR
	-0.237 
	**
	-0.320 
	***
	5
	5.23
	
	0.34 
	
	-490.28 
	0.061 
	

	
	
	0.11 
	
	0.12 
	
	
	
	
	0.561 
	
	
	
	

	
	M-TAR
	-0.329 
	***
	-0.167 
	
	5
	5.72
	
	1.17 
	
	-491.20 
	-0.031 
	

	
	
	0.10 
	
	0.13 
	
	
	
	
	0.284 
	
	
	
	

	Reddish
	TAR
	-0.133 
	
	-0.318 
	**
	2
	2.33
	
	1.00 
	
	-540.56 
	-0.059 
	

	
	
	0.13 
	
	0.16 
	
	
	
	
	0.321 
	
	
	
	

	
	M-TAR
	-0.062 
	
	-0.355 
	**
	2
	3.23
	
	2.70 
	
	-542.31 
	0.002 
	

	
	
	0.14 
	
	0.14 
	
	
	
	
	0.105 
	
	
	
	

	Croaker
	TAR
	-0.124 
	
	-0.611 
	***
	0
	12.97
	***
	7.34 
	***
	-540.59 
	0.062 
	

	
	
	0.13 
	
	0.12 
	
	
	
	
	0.009 
	+
	
	
	

	
	M-TAR
	-0.287 
	***
	-1.051 
	***
	0
	13.56
	***
	8.29 
	***
	-541.46 
	-0.033 
	○

	
	
	0.10 
	
	0.25 
	
	
	
	
	0.005 
	+
	
	
	

	Henico-
rhynchus
	TAR
	-0.299 
	**
	-0.521 
	***
	0
	9.06
	**
	1.33 
	
	-428.64 
	-0.077 
	

	
	
	0.12 
	
	0.15 
	
	
	
	
	0.253 
	
	
	
	

	
	M-TAR
	-0.518 
	***
	-0.280 
	**
	0
	9.22
	**
	1.59 
	
	-428.90 
	0.015 
	○

	
	
	0.14 
	
	0.13 
	
	
	
	
	0.211 
	
	
	
	


Notes: 
1)	 and  are the adjustment coefficients in TAR model.
2)	“lags” is the lag length in TAR model, where the conditions that , , and  are satisfied, and the distubunce term in TAR model is white noise, then BIC is minimized.
3)	 is the F statisticobtained by testing the null hypothesis that. Rejection regions are based on Enders and Siklos (2001).
4)	“Asym.” is the F statistics obtained by testing the null hypothesis that. + means positive APT and – means negative APT.
5)	 is the super-consistent estimate of the threshold in TAR model, which is estimated by 
Chan’s (1993) method.
6)	Values in ( ) are standard errors. Values in [ ] are p values.
7)	The circle in the “Choice” column means that the estimation result is valid in the sense that it satisfies the conditions of  and white noise, that the variables are cointegrated, and that BIC is the smallest.
8)	*, **, and *** represent significance at 10%, 5%, and 1% levels, respectively.
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In the price transmission from fisher prices to wholesale prices, positive APT was observed for Henicorhynchus, while negative APT and no APT were observed for other fishes. This implies that wholesalers (collectors or middlemen) of Henicorhynchus have more power to determine wholesale prices than retailers. This is possible if wholesalers (collectors or middlemen) of Henicorhynchus are larger than retailers and/or the number of wholesalers (collectors or middlemen) of Henicorhynchus is smaller than retailers. This may be true because Henicorhynchus is sold only in locally small markets while other fishes are sold in larger markets or supermarkets. Another possible explanation of this is that, because Henicorhynchus is cheap, consumer demand may be high, and a variety of consumers can buy it. It means that there are a lot of retailers who sell this fish, which may make price negotiation advantageous to wholesalers (collectors or middlemen) than atomic retailers. This may also be true because, in Cambodia, Henicorhynchus is a vital commodity, used for fish paste, fermented, fish source, and smoked fish, and consumed by almost all people in the country.
Among the fishes other than Henicorhynchus, negative APT was observed for Snakehead and Croaker in the price transmission from fisher to wholesale prices. This implies that wholesalers (collectors or middlemen) of these fishes have less power to determine wholesale prices than retailers do. This is possible if wholesalers (collectors or middlemen) of these fishes are smaller than retailers and/or the number of wholesalers (collectors or middlemen) of these fishes is larger than retailers. Furthermore, as no APT was observed for Pangasius and Reddish, wholesalers (collectors or middlemen) of Pangasius and Reddish have more power to determine prices over retailers than those of Snakehead and Croaker. This may be possible if wholesalers (collectors or middlemen) of Pangasius and Reddish are larger than those of Snakehead and Croaker and/or the number of wholesalers (collectors or middlemen) of Pangasius and Reddish is smaller than those of Snakehead and Croaker. It is said that there are such buyers that buy Pangasius specifically, while there are no such buyers for Snakehead and Croaker[footnoteRef:2]. This may lead to the exercise of price negotiation power by wholesalers (collectors or middlemen) of Pangasius. [2: 	This remark is based on the interview to a researcher of Department of Global Agricultural Sciences, The University of Tokyo.] 

In the price transmission from wholesale prices to retail prices, positive APT was observed for Pangasius and Croaker, and no APT was observed for Henicorhynchus, while APT tests could not be conducted for Snakehead and Reddish because the price series are found to be non-co-integrated. The results for Pangasius and Croaker indicate that the retailers have more power to determine the retail prices than the consumers. This is possible if the retailers are large enough and/or the number of retailers is small enough compared to the size and/or number of the consumers. If the size of consumers is the same among all fishes, the number of retailers are smaller for Pangasius and Croaker than that of Henicorhynchus.
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Some of the major suggestions for upgrading the value chain of the five key freshwater fish species in Cambodia toward sustainable development are proposed as follows:
1. To manage wild fish stock and other aquatic resources well.  Specifically to put high pressure and to prohibit all illegal fishing, over fishing, or any activity that harm the resources in order make it sustainable.  However, this cannot be effective without the involvement of local people, local authorities and government, NGOs and functional organisations.

2.  To augment and adopt appropriate technologies of raising Snakeheads and Pangasius (including producing fish broods and feed), using pellet feed at affordable price for fish farmers in replacement of trash/low value fish, to reduce rate of fish death and improve quality of fish as much as possible, and to avoid the depletion of trash/low value fish, which has been considered as the main food for people, especially for the poor. By promoting Snakeheads and Pangasius farming: first, cultured fish could be used to sufficiently complement or replace wild fish which is decreasing and second,  it can decrease the price of fish to fit household income and the poor can have access to fish.  

3.  To have good management of fish trade in order to make information of fish price more clearly and broadly accessible to all chain actors and to prevent price fluctuation. It is vital to ensure that each chain actor can possibly obtain the same benefit in order to have sustainable value chain and trade of the five key fresh water fish species. 
 

4.  To better manage the quality of fish by introducing proper conservative technologies mainly when transporting fresh fish in order to decrease the fish death and weight loss during business transaction. Moreover, to provide appropriate processing technique to sustain the business of the key freshwater fish species processing and to increase the opportunities for domestic and export markets for both fresh and processed forms.

5.  To provide more opportunities for the establishment of financial organisations which tend to offer more loan with low interest rate. 

6.  To limit or restrict unnecessary and informal-fee payment which usually occur to all chain actors during business transaction.
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In conclusion, amongst all chain actors involved in the value chain and marketing channel of the five key freshwater fish species, wholesalers play the most important role since they extract most of the fish from fishers and fish farmers, and distribute/deliver fish to the markets. Apart from fishers/fish farmers, traders and exporters there are also other actors indirectly involved in the marketing channel. 

The total quantity of the five fish species decreased in 2010 compared to 2005. However, the traded quantity of Henicorhynchus was higher with cheaper price when compared to the other fish species. In the trade of the fish species wholesalers of Henicorhynchus have more power to determine wholesale price than retailers since Henicorhynchus is cheap, there might be high demand and it will be affordable to many consumers. 
In the case of other species: wholesalers of Snakehead and Croaker have less power to determine wholesale price than retailer. Whereas, wholesalers of Pangasius and Reddish have more power to determine price over retailers than do those of Snakehead and Croaker. Moreover, the retailers of Pangasius and Croaker have more power to determine the retail price than consumers.
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Appendix

Pictures of the Five Key Freshwater Fish Species and Trading Activities
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Scientific Name	: Channa Striata 
English Name	: Common Snakehead
Khmer Name	: Trey Ros
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Scientific Name	: Channa Micropeltes 
English Name	: Giant Snakehead
Khmer Name	: Trey Chhdaur
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Scientific Name	: Pangasius Bocourti 
English Name	: Basa Catfish
Khmer Name	: Trey Pra Kchaov
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Scientific Name	: Boesemania microlepis
English Name	: Croaker
Khmer Name	: Trey Promah
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Scientific Name	: Micronema apogon sp.
English Name	: Reddish
Khmer Name	: Trey Kes
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Scientific Name	: Henicorhynchus/Cirrhinus Lobatus
English Name	: Lesser Silver Mud Carp
Khmer Name	: Trey Riel Ongkarm
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Scientific Name	: Henicorhynchus/Cirrhinus Siamensis
English Name	: Siamensis Mud Carp
Khmer Name	: Trey Riel Tob
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Fishing activities of fishermen in the study area
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Fish cage culture (Snakehead) in the study area
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Fish cage culture (Snakehead) in the study area
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Henicorhynchus caught by fishermen
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Preparation of fish (Reddish) before exported to Thailand
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Shorting by size of fish (Croaker) before exported to Thailand
Selling activities of 5 key freshwater fish species in markets
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Year
Pangasius	2005	2006	2007	2008	2009	2010	51.827799999999996	55.414714285713771	36.614842105262291	23.983529411764309	20.34042105263158	18.808499999999889	Snakehead	2005	2006	2007	2008	2009	2010	44.170833333333334	48.743111111111112	38.213380952380952	22.341956521739132	22.395958333333329	18.807119999999987	Reddish	2005	2006	2007	2008	2009	2010	28.324642857142607	33.082142857142856	23.781857142857145	15.55325	14.416	12.697374999999999	Croaker	2005	2006	2007	2008	2009	2010	14.115133333333334	12.105374999999999	12.881789473684353	8.1807500000000015	8.2612857142857141	8.7517500000000013	Henicorhynchus	2005	2006	2007	2008	2009	2010	55.457272727272724	48.776666666665975	52.695000000000213	37.450714285713836	34.137857142857143	31.304615384615381	All 5 fish species 	2005	2006	2007	2008	2009	2010	90.416250000001028	96.511266666666927	82.066757575757549	54.657705882352943	52.694941176470586	46.614314285714244	Tonne

Pangasius
Retail	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	4728.6194136140002	4816.8025356437111	4898.2023405941391	4995.7765195227948	5085.8449923799999	5168.985121171364	5245.7298554401705	5265.289097329387	5283.3437821501975	5300.0096450617884	5315.3935185185182	5368.0555555556157	5875	5875	6166.6666666668161	6166.6666666668161	6166.6666666668161	6166.6666666668161	5500	5500	5500	5500	6000	6000	5000	5000	6333.3333333333285	5500	6500	6500	6500	6500	5000	5000	5000	5000	6000	6000	6500	6500	6500	8000	8000	8000	7500	7500	7500	7500	7000	7000	8500	8500	8500	7785.7142857142835	7785.7142857142835	7785.7142857142835	7785.7142857142835	7750	7750	7750	7000	7000	7250	7250	7250	7250	8166.6666666668161	8166.6666666668161	8166.6666666668161	7800	7800	7800	Wholesale	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	3275	3050	3025	3125	3225	3175	3125	3150	3325	3225	3350	3350	4170	4170	4170	4170	4120	4025	4750	4700	4650	4650	4650	4650	4850	4850	4850	4850	4850	5120	5120	4766.6666666668161	4766.6666666668161	4720	4720	4720	5016.6666666668161	5016.6666666668161	5016.6666666668161	5016.6666666668161	5100	5240	5240	5116.6666666668161	5116.6666666668161	5120	5120	5120	5300	5300	5300	5300	5216.6666666668161	5600	5800	5583.3333333333285	5250	5500	5500	5500	6319.4444444444425	6319.4444444444425	6283.3333333333285	6486.1111111111786	6402.7777777777765	6783.3333333333285	6783.3333333333285	6402.7777777777765	6261.1111111111786	6213.3333333333285	6213.3333333333285	6213.3333333333285	Fisher	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2800	2750	2900	3000	3150	3000	2700	2500	3200	3025.0000041687399	3099.9999478459322	3199.9998609224999	3500.00002235174	3300	3000	3200	3800	3650	4100	4200	3900	4300	4250	4100	4300	4400	4200	4350	4500	4800	4250	4150	4300	4500	4350	4500	4600	4570	4700	4800	4550	4700	4750	4900	4800	4750	4550	4850	4800	4870	4850	4700	4900	5100	5200	5250	4900	5100	5250	5000	5500	5400	5700	5800	5600	5760	6050	5820	5940	6000	5780	5840	



Snakehead
Retail	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	6180	6630	6812.5	7000	6775	6912.5	7391.6666666668161	7454.1666666668161	7454.1666666668161	6600	6787.5	6500	7875	7875	7875	9583.333333333323	9583.333333333323	9583.333333333323	9583.333333333323	9750	9750	9916.666666666546	9916.666666666546	9916.666666666546	11375	11375	11500	11500	12500	12500	12500	12500	11625	11625	11875	11875	12000	12100	12100	12300	12300	12300	12300	12500	12500	12500	12400	12400	11562.5	11562.5	11562.5	12500	12500	12500	12500	12000	12000	12000	13000	13000	13214.285714285705	13214.285714285705	13750	14300	14300	14583.333333333327	14583.333333333327	14583.333333333327	14875	14875	14625	14625	Wholesale	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	5791.6666666668161	5705	5505	5787.5	5767.5	5675	5450	5450	5450	5900	5650	5650	6995.8333333333285	7450	7550	7820.8333333333285	7650	7400	7712.5	7712.5	7712.5	7937.5	7625	7625	7850	8235	8435	8685	8385	8085	8375	8375	8375	8000	8300	8300	8666.6666666665478	9700	9700	10016.666666666661	9650	9550	9250	9150	9300	9500	9425	9425	9250	9250	9875	9875	9875	9875	9875	10250	10250	10250	10500	10500	10250	10250	10250	10375	10375	10375	10375	11250	11250	11250	11750	11750	Fisher	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	5366.6666666668161	5533.3333333333285	5233.3333333333285	5400	5433.3333333333285	5366.6666666668161	5166.6666666668161	4966.6666666668161	5266.6666666668161	5400.0000851494797	5199.9998013178601	4200.0000894069944	6600	6666.6666666668161	6933.3333333333285	6866.6666666668161	7100	7166.6666666668161	7233.3333333333285	7366.6666666668161	7200	7433.3333333333285	7333.3333333333285	7400	7500	7966.6666666668161	8133.3333333333285	8200	7850	7500	7875	7650	7725	7625	7900	7925	8250	8875	9150	9000	8775	8750	8625	8750	9000	8875	8800	8800	8950	8850	9150	9250	9425	9375	9150	9750	9875	9625	9925	9800	9575	9650	9825	9800	9850	9950	9700	10125	10200	10325	10550	10750	



Reddish
Retail	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	11888.8888888889	11888.888888888889	11333.333333333327	10533.333333333327	11233.333333333327	12833.333333333327	12000	12000	12000	11300	11500	11700	12461.538461538596	12461.538461538596	13545.454545454546	13545.454545454546	13545.454545454546	14100	14100	14100	14100	14666.666666666661	14666.666666666661	14666.666666666661	14666.666666666701	14666.666666666701	14666.666666666661	16000	16000	16000	16000	16000	15000	15000	15000	15000	15857.14285714305	15857.14285714305	15857.14285714305	16375	16375	16375	16666.666666666657	16666.666666666657	16666.666666666657	17400	17400	17400	17000	17000	21400	21400	21400	22000	22000	22000	22000	24285.71428571457	24285.71428571457	24285.71428571457	24571.428571428572	24571.428571428572	26166.666666666657	26166.666666666657	26166.666666666657	26166.666666666657	28000	28000	28000	30500	30500	30500	Wholesale	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	8187.5	8187.5	7408.3333333333285	7350	8350	8350	8500	8500	8500	8475	8475	8500	9312.5	9312.5	10317.857142857141	10105	11081.25	10941.666666666661	11275	11575	11475	11487.5	11487.5	12775	11062.5	11062.5	10875	11500	11000	11933.333333333327	11500	11500	11500	10775	10975	11500	12183.333333333327	12183.333333333327	13776.190476190595	13146.666666666661	13008.333333333327	15011.111111111219	14500	15500	14500	15225	15225	15500	14164.285714285705	15580	18175	18487.5	18487.5	20366.666666666657	20725	20725	20000	21000	21000	21500	21000	22125	22250	22550	22550	24100	24100	24100	25000	27500	27500	27500	Fisher	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	7526.3158078124998	7857.1428677865424	7200	7000	7833.3333333333285	7866.6666666668161	7875	7950	7900	7750	7625	7825	8200	8416.6666929283383	9400	9500	10140	10200	10500	10925	10650	10950	10900	11150	10200	10440	10320	10640	10660	11140	11060	11000	10800	10125	10375	10833.333333333327	11125	11250	11575	11950	11875	13100	12750	14100	13700	14000	14175	14375	13500	14250	16625	17875	17625	19125	19250	19750	18500	19500	19850	19800	19700	21100	21400	21750	21900	22650	23025	23200	24275	25500	25825	25825	



Croaker
Retail	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	5833.3333333333285	5933.3333333333285	5877.7777777777765	5877.7777777777765	5877.7777777777765	6291.6666666668161	5888.8888888888896	5888.8888888888896	5888.8888888888896	5666.6666666668161	5666.6666666668161	5666.6666666668161	7480	7480	7733.3333333333285	7733.3333333333285	7733.3333333333285	7733.3333333333285	7850	7850	7850	8000	8000	8000	8466.666666666546	8466.666666666546	8466.666666666546	8466.666666666546	8733.333333333323	8733.333333333323	8733.333333333323	8733.333333333323	8733.333333333323	8850	8850	8850	9500	9500	9500	10125	10125	10125	10125	10500	10500	10500	10833.333333333327	10833.333333333327	10375	10375	11000	11000	11000	11000	11500	11500	11500	11500	12000	12000	12000	12000	12000	12000	12500	12500	12500	12500	12500	12500	13000	13000	Wholesale	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	5083.3333333333285	5083.3333333333285	5083.3333333333285	5000	5000	5125	4583.3333333333285	4583.3333333333285	4583.3333333333285	4687.5	4687.5	4687.5	5575	5575	5533.3333333333285	5533.3333333333285	5600	5625	5558.3333333333285	6558.3333333333285	5558.3333333333285	5983.3333333333285	5983.3333333333285	6168.75	7325	7325	7564.2857142857147	7564.2857142857147	7541.6666666668161	7350	6033.3333333333285	6033.3333333333285	6033.3333333333285	7166.6666666668161	7166.6666666668161	8150	7410	7410	8150	8175	8600	8087.5	8666.6666666665478	9166.6666666665478	9166.6666666665478	9866.6666666665478	9366.6666666665478	8625	8675	8960	9275	9250	9042.8571428571431	9475	9583.333333333323	10083.333333333327	10083.333333333327	10433.333333333327	10533.333333333327	10087.5	9666.6666666665478	9666.6666666665478	9888.888888888885	9888.888888888885	9888.888888888885	10206.666666666661	10291.666666666661	10647.916666666661	10970.833333333327	11283.333333333327	11466.666666666661	11647.916666666661	Fisher	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	3200.0000603042299	3250.0000372529012	3100	4375	4000	4500	3833.3333333334081	3766.6666666666169	3833.3333333334081	3812.5000165046522	3754.5454382380412	3214.2857228006601	4500	4675	4725	4825	5075	5250	5125	5200	4575	4700	5000	5325	6875	6750	6925	6625	6500	6250	5500	5775	5650	6775	6825	7250	6875	6950	7500	7375	8000	7625	7375	8500	8325	8875	8675	7750	7833.3333333333285	8500	8625	8800	8375	8850	8625	9500	9200	9000	9200	9125	8750	9000	8500	8875	9125	9600	9380	8980	10600	10400	10880	11040	



Henicorhynchus
Retail	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	1350	1350	1612.5	1612.5	1612.5	1612.5	1800	1800	1800	1612.5	1320	1525	1312.5	1312.5	1750	1750	1750	1750	1750	1750	1750	1750	1260	1450	1550	1550	2025	2025	2025	2025	2025	2025	2025	2025	2025	1525	1950	1950	2300	2300	2300	2300	2300	2300	2300	2300	1950	1950	2087.5	2087.5	2437.5	2437.5	2437.5	2437.5	2437.5	2437.5	2437.5	2437.5	2087.5	2087.5	2416.6666666666169	2416.6666666666169	2766.6666666666169	2766.6666666666169	2766.6666666666169	2766.6666666666169	2766.6666666666169	2766.6666666666169	2766.6666666666169	2766.6666666666169	2416.6666666666169	2416.6666666666169	Wholesale	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	1112.5	1112.5	1350	1400	1400	1450	1612.5	1612.5	1612.5	1320	1112.5	1112.5	1250	1250	1312.5	1362.5	1362.5	1487.5	1733.3333333333101	1733.3333333333101	1733.3333333333101	1260	1250	1250	1275	1275	1550	1600	1600	1700	1766.6666666666667	1766.6666666666667	1766.6666666666667	1340	1340	1275	1662.5	1530	1537.5	1537.5	1716.6666666666667	1850	1750	1750	1750	1300	1300	1550	1925	1800	1750	1750	1900	1966.6666666666667	1850	1850	1850	1575	1575	1900	1750	1760	1700	1700	1666.6666666666667	1766.6666666666667	1700	1700	1700	2000	2000	1825	Fisher	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2005	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2006	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2007	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2008	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2009	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	2010	639.39393386018855	792.59259160727481	850	912.5	937.5	962.5	1012.5	1037.5	1000	760.00000696290761	559.99999768677151	937.50001696337472	885.29411458888853	839.9999921933379	900	987.5	975	950	1137.5	1200	1187.5	900	754.54545454545439	806.25	850	985	1100	1266.6666666666667	1300	1200	1325	1475	1100	1200	1132.6086956521701	1152.7027027027061	1167.9012345678998	1271.4285714285954	1230	1210	1290	1200	1350	1490	1180	1100	1000	1458.9743589743598	1355.5555555555561	1100	1490.9090909090901	1400	1366.6666666666667	1450	1266.6666666666667	1350	1433.3333333333101	1000	1250	1300	1112	1183	1200	1080	1110	1180	1254	1250	1300	1350	1246	1232	
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