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[bookmark: _Toc56472666]Introduction
The role of processed fish in Cambodia as an important livelihood option, especially for the poorer segments of the population and women, for food security and nutrition, and as a cultural preference through analysis focusing on consumption and production is clearly identified in published literature. However, this body of work is fragmented, as they lack a specific focus on the processed fish sector. There are no studies that provide a comprehensive analysis of all the types of processed fish products, the species used, volume of production by type by region, and the proportion or number of households that engage in processing for Cambodia. On the other hand, the body of work with a specific focus on fish processing in Cambodia is marked by a focus on technical analysis including the chemical composition of processed fish and by the methods followed in processing fish paste and fermented fish.  However, a range of studies that analyse the fisheries sector in general, have included a focus on the processed fish sector, and they broadly fall within the disciplines of socio-economic, socio-cultural, ecological and environmental, nutrition, food security and food safety, and policy and governance. 
With one of the world’s largest and most diverse fresh water fisheries, at present, Cambodia is the fifth biggest inland fisheries producing country, behind China, India, Bangladesh and Myanmar (FAO, 2020).   While the contribution of the marine sector to the fisheries sector has increased over the years in Cambodia, and the aquaculture sector has developed even faster, the fresh water sector continues to strongly dominate fisheries in Cambodia, with most of the fishing activities taking place along the Mekong basin and in the Tonle Sap lake. As a result, the bulk of the fish processing is also linked to the resources from these water bodies, people who live around these water bodies and market centres close to the water bodies. However, increasingly farmed fish, from both within Cambodia and outside the country is becoming important for processing in Cambodia, as discussed below.  
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Box 1: Definitions: What does ‘dried fish’ look like in Cambodia?
Some element of drying occurs in the production of all the fish based products in Cambodia, except for fish sauce, Fermented products such as Pa Ork and Mum/Mam (Fermented fresh water fish) and Yahe (fermented prawns). 
The length of drying varies by type of product: the most ‘dried’ is salted and dried fish (Trey Ngeat, Trey Broma) and to a relatively lesser extent, sun dried fish (Trey Brolak). Smoked fish processing includes a short period of drying, after being skewered and before smoking. Fish paste (Prahoc) and shrimp paste (Kappik) processing also involves a short period of sun drying.  
The point in time/processing that the drying occurs varies by product. For most products it is right after cleaning, adding salt, such as for salted and dried fish. For some other products such as dried shrimp, the drying takes place after the shrimp is boiled, mixed with salt. 
Drying is done almost in all the instances using natural sunlight, except by certain processors of shrimp drying, in the coastal regions such as Koh Kong, who use solar powered ovens for drying during the rainy season. 
The shelf-life of the different products vary by type of product, the quality of the processing followed, including length of time the products are dried or fermented and type of ingredients that are used. For example, salted sun dried fish is ‘completely dried’, i.e. dried in strong sunlight for 1-3 days can be kept for upto three months without refrigeration. If MSG is mixed with dried shrimp, along with salt, the shelf life becomes relatively shorter, compared to dried prawns that had not been mixed with MSG. 
Of the processed products in Cambodia, Prahoc (fish paste) is the product with the longest shelf-life, of up to three years, depending on the quality of the fish, the salt used and the steps followed. Trey Brolak (whole sun-dried fish), is the product with shortest shelf-life, as the drying period is relatively shorter. 

Dried Fish Matters (DFM) Cambodia scoping research phase included 
· An initial brief scoping phase in Cambodia from 12th-20th February 2019 (See Annex 1 for the schedule)
· A detailed review of published literature, including research reports, journal papers and magazine articles (see report here)
· Primary and secondary data collected from October 2019 to March 2020 (See anonymized notes and secondary data here)
· DFM Cambodia team brainstorm workshop in November 2019, including the participation of Derek Johnson
· A scoping phase research findings sharing and validation workshop held in Phnom Penh on the 3rd March 2020 with the participation of about 40 men and women from state, non-state institutions representing fisheries and fish processing, academics, donor representatives, private sector representatives and men and women processors from the fish processing provinces in Cambodia (see workshop report here)
· A DFM Cambodia team meeting held on the 4th March, including participation of Derek Johnson and Ben Belton, to debrief and decide on next steps (See Annex 2 for meeting notes)
The DFM Cambodia scoping phase research was coordinated and supported by Cambodian Institute for Research and Development (CIRD) lead by Prak Sereyvath, on advice by Kyoko Kusakabe, Derek Johnson, Melissa Marschke, and Ben Belton. Gayathri Lokuge, a post-doctoral researcher attached to DFM and a Senior Researcher attached to Centre for Poverty Analysis- Sri Lanka, was responsible for the review of literature, scoping phase data collection, analysis, synthesis and production of outputs. The data collection was supported by Mengheang Ly (Qualitative semi-structured interviews), Vira Soeun from CIRD, and Research Assistants Sreymuch and Maridy (Rapid survey in the Phnom Penh markets) and Research Assistants Leabpeah Chin and Malean Roeun (In-depth qualitative research at Orussey market).

[bookmark: _Toc56472667]Methods and data sources during scoping phase
This report presents the secondary and primary data collected during the scoping phase of the Dried Fish Matters project in Cambodia, from October 2019 to February 2020. The data collection for the scoping phase concluded end of February and the stakeholder workshop sharing initial findings was conducted in early March of 2020. As such, impacts of COVID-19 related travel and work restrictions did not affect DFM Cambodia in 2020. However, this means that the Cambodian DFM scoping research phase does not include any data, analysis or reflections on the changed context due to the global Pandemic. 
The main data sources used during the scoping phase include:
· Secondary timeseries quantitative datasets from the Cambodian Fisheries Administration on fish production by sub-sector (inland water, rice field fisheries and marine, by Province), number of fishers, processed fish production volumes (inland sector and marine sector, by Province), and number of processors and processing families (by Province), from 2014-2018.
· Primary quantitative and qualitative data collected via
· 15 key person interviews with experts in fisheries and processed fish sector in Cambodia
· 3 meetings with donors and INGOs working on fisheries value chains in Cambodia  
· 58 semi-structured qualitative interviews with processed fish traders, processors and fishers located in nine Provinces across Cambodia (seven in the inland water sector, around the Tonle Sap and Mekong and two in the coastal regions). Annex 3 provides further details of these interview locations and respondents. 
· Observations conducted in 26 city, Provincial and District markets (8 in Phnom Penh and 18 outside Phnom Penh) and two landing sites (Kampong Chhnang and Phnom Penh)
· Mapping of Orussey market, the biggest processed fish wholesale market in Cambodia, by documenting processed fish products in 90 stalls by location of the stall and type of product sold, and counting the products traded by each stall
· 40 surveys via a rapid appraisal conducted in the Orussey, Derm Kor and Central markets -Phnom Penh 
· 10 in-depth discussions with female traders at the Orussey market
[bookmark: _Toc56472668]Respondent and location selection and sampling 
The location selection for the different data collection activities were primarily based on previous research experience by CIRD and Kyoko, in close consultation with Derek in order to reflect the research interests and priorities of DFM. The respondent selection was primarily based on their availability and interest in being part of the research. 
The following table presents the rationale used for location and respondent selection for the different primary data collection activities.
Table 1: Location and respondent selection
	Primary data collection activity
	Location selection criteria/sampling data sources
	Respondent selection criteria/rationale

	Key person interviews 
	These were conducted primarily in Phnom Penh and no location criteria was applied
	Representation from the different sectors: Government, non-government, private
Representation from academics, policy makers, project implementors and donors 

	Meeting with INGOs/donors
	Phnom Penh
	These meetings, coordinated by CIRD, at the end of the scoping phase data collection, sought to establish strategic linkages with planned and on-going development projects focusing on fisheries value chains in Cambodia, including identifying forums for sharing and validating DFM research findings, and linking with future programmes for knowledge sharing and pooling of resources

	Semi-structured qualitative interviews
	-Prior research and implementation knowledge of CIRD and Kyoko 
-Information from the brief initial scoping visit conducted in Feb 2019
	-Based on respondent availability at the time the team visited the locations, their willingness to be respondents
-Representation of the three main value chain segments: Fisher, processor, trader (with more emphasis on processor and trader as fisher segment is well document in published literature)

	Observations of market places and landing sites
	-KPI recommendations on main markets
-CIRD past knowledge and experience
-Market locations documented in published literature
	Not applicable as these were mainly observations

	Mapping of Orussey market
	Orussey market was selected as the main wholesale hub of processed fish products based on literature, preliminary field work and Kyoko’s past work in the fisheries sector
	Not applicable

	Rapid appraisal survey at Phnom Penh markets
	Information gathered by the mapping exercise on:
-product diversity 
-volume of products traded 
-number of stalls 
	Willingness to respond to the survey

	In-depth qualitative research at Orussey market
	-To ensure connectivity with other data sources such as market mapping and rapid survey
	Willingness to be part of the in-depth discussion




Key person interviews and meetings with experts and donors/implementors in fisheries and processed fish sector in Cambodia: These interviews were conducted at the initial stage of the scoping phase, in order to understand geographic locations for scoping and to identify and potential sources of collaboration. A second and third rounds of such interviews and meetings were conducted towards the latter part of the scoping phase as well, in order to understand potential interest for collaborations with DFM and for validation/triangulation purposes. The list of KPIs is in Annex 4 of this report. The question guide was adapted from the tool designed for DFM.  
Semi-structured qualitative interviews: Focused on processed fish traders, processors and fishers located in the Provinces of Kandal, Kampong Chhnang, Pursat, Kampong Thom, Siem Reap, Battambang, Bantey Minchey (inland water), Kampot and Koh Kong (marine) Provinces across Cambodia. Annex 3 provides further details of these interview locations and respondents. The scoping research team spent about 1-3 days in each Province, with repeated visits to Siem Reap, and within Phnom Penh (Kandal Province). A typical research day in these Provinces included at least one visit to the Provincial and District markets, a few visits to floating villages where bulk of the processing was taking place and where fisher communities lived and in certain cases visits to the main landing sites/fresh fish distribution hubs such as in Phnom Penh and Kampong Chhnang. The question guides developed for the different value chain actor segments, with minor revisions, were used. Gayathri was responsible for taking notes, that were translated into English, during the semi-structured interviews. The translator was responsible for asking the questions and providing verbal translations during the interview. The notes were later typed up by Gayathri into MS Word documents. 
Observations at City, Provincial and District markets: On a typical day of data collection in the Provinces, the team started the data collection at a market, as obtaining information of processing sites and fishing communities were easier through the traders at the market. The team visited the markets initially, and if the traders were too busy, paid repeated visits. The traders seem willing to talk to the team late morning or mid afternoon and the team targeted these time slots for the interviews. The observation notes were typed into MS Word by Gayathri.
Mapping of Orussey market: The team first paid a few visits to Orussey market, in order to understand the rhythm of the market functions. Following these visits, the team mapped the section of the market that house the processed fish stalls, manually, on a grid, by stall numbers. This enabled to get an accurate number of stalls that trade processed products at the market. Based on this, a mapping of products traded at each stall, comprising the number of products and type of products was done. These two sources formed the basis for the sampling of the rapid appraisal survey.  
Survey via a rapid appraisal conducted in the Orussey, Derm Kor and Central markets: the tool for the survey was developed by DFM Cambodia, in consultation and with advice from Derek and Ben. The final tool was translated into Khmer and two research assistants, recruited by CIRD, were first trained in the tool, with the translation assistance of a CIRD staff member. Following this, the tool was piloted at the Orussey market, and changes made. The survey was then conducted over a week, starting with the Orussey market. When the research assistants reported that the respondents at the market seemed to have reached a point of saturation and were not willing to be part of the survey, two other wholesale and retail markets that trade processed products were selected. In total, 32 surveys were completed at Orussey market and eight surveys were conducted Derm Kor and Central markets in Phnom Penh. Data was entered by one of the research assistants, into an Excel data base, cleaned and supervised by a CIRD staff member. (See Annex 5 for the tool used)
In-depth discussions with female traders at the Orussey market: Women traders who were willing to engage with the research were engaged in in-depth discussions, focusing on their migration and occupation histories, the roles of family, relations and friends and work related relations, including those with regular buyers and suppliers. (See Annex 6 for the discussion topics and questions).














Figure 1: Data collection locations
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[bookmark: _Toc56472669]Challenges during scoping phase and limitations 
Lack of local language skills of the main researcher (Gayathri) who engaged in data collection meant almost complete reliance on translations. At the initial stages of the research, the unfamiliarity of the context and the language meant that the possibility for probing was very limited. As the research progressed, this improved, however, the verbal translations during the semi-structured interviews, which were not verbatim and often were in summarized form, resulted in a certain amount of data loss and impacted the quality of the data collected in Cambodia during the scoping phase. 
In sampling or respondent selection, differentiating between retailers and wholesalers and in certain occasions processors and traders proved to be extremely challenging. Traders were both wholesalers and retailers, even at the biggest City markets such as Orussey. 
Identifying middlepersons proved to be extremely challenging as they do not operate from any designated locations, unlike processors or traders. However, as explained below, middlepersons play an important role in moving fish and processed products across the country and outside of the country, however, this remains a data gap in Cambodia. 
The respondent sample is mostly women. While this reflects the general demographics of the sector, this trend is also based on the fact that the research assistants/translators seem more confident in approaching women rather than men as respondents. All the research assistants and translators that were part of DFM Cambodia scoping phase were female. 
In general, traders being unwilling to be part of the research either because of their distrust towards research broadly, especially in providing financial information and volumes of sales could be seen in this research as well. In certain market, the traders were busy the whole day, engaging in different activities related to their trade such as restocking, cleaning etc. and they were unwilling to be respondents. 
Certain research locations were difficult to access. The team spent long hours especially accessing floating villages where fishers and processors in the inland sector were operating from. The access routes to these landing sites connecting floating villages were difficult, as the connectivity infrastructure was often in poor condition. 

[bookmark: _Toc56472670]Data analysis
Quantitative data was analysed descriptively using MS Excel and STATA and qualitative data was coded by theme (derived from questions/themes proposed for study for the scoping study) and analysed using Nvivo- a computer based data analysis software.

[bookmark: _Toc56472671]Literature review summary
The role of processed fish in Cambodia as an important livelihood option, especially for the poorer segments of the population and women, for food security and nutrition, and as a cultural preference through analysis focusing on consumption and production is clearly identified in published literature. However, this body of work is fragmented, as it lacks a specific focus on the processed fish sector. On the other hand, the body of work with a specific focus on fish processing in Cambodia is marked by a focus on technical analysis including the chemical composition of processed fish and by the methods followed in processing fish paste and fermented fish.  However, a range of studies that analyse the fisheries sector in general, have included a focus on the processed fish sector, and they broadly fall within the disciplines of socio-economic, socio-cultural, ecological and environmental, nutrition, food security and food safety, and policy and governance. 
Some of these studies are focusing on value chains of specific fish species, and have therefore included the processing of those fish species (ex: low value small fish, Snakehead). Another set of studies focus on the socio-economic characteristics of those who engage in fishing, and as sub-sections within these studies have focused on fish processors and traders of processed fish, analysing their socio-economic characteristics, the role played by women, costs involved in processing, value added through processing of specific fish species, income to the household, consumption patterns of households (from fishing dependent households to those who are least dependent on fishing), labour arrangements within the household and hired labour. However, most of these studies had been published more than five years ago, hence the current status may not be reflected in these and the fact that these studies do not take a comprehensive approach to analysing the processed fish sector means that there are gaps. 
Further, there are no comprehensive studies that analyse the diverse fish based products in Cambodia along their respective or interlinked value chains, including trading. There is a gap in knowledge on who engages in the processing and the socio-economic changes that have had an impact on these groups, the proportions of fish that is supplied by different types of fishing (wild capture fresh water, aquaculture and marine fish), who supplies them and from where, the seasonal variations, the labour engagement and the changes in demographic patterns, migration histories and livelihood security of these fish workers, the local and international marketing routes and the prices at different steps of the value chain/s. Further, there are no comprehensive and contemporary analysis of the cultural and nutritional dimensions of the processed fish sector.  
In terms of types of fish products, the literature has an overwhelming focus on fermented, freshwater fish, especially Prahoc.  Several authors have documented the steps in Prahoc processing and outlined value chains for the product, showing regional variation. There is a clear gap in analysis based on the contribution of the marine fish based processed products such as fermented shrimp paste (Kapi), which is seen to play a relatively important role in the processed fish industry in Cambodia. Similarly, other processed fresh fish based products, such as smoked fish and salted and dried fish, also receive less attention compared to Prahoc. 
While published studied have identified the consumption of processed food as a traditional practice and cultural preference within Cambodia, there are no studies that have analysed food preferences and how these may be changing within the broader changes that are taking place within the Cambodian society. A strong body of literature on the impacts of climate change on the fish ecology and water bodies and those who are dependent on these resources are emerging in Cambodia. 
An extensive review of literature that was conducted as part of this scoping study provides a detailed analysis of published studies. It presents the types of processed fish in Cambodia, their geographic concentrations,  estimated volumes of production and proportions consumed and sold. Next it presents a brief historical overview of processed fish consumption in Cambodia, followed by socio-economic characteristics of processors, including gender dynamics. This is followed by a review of studies focusing on value chain analysis in Cambodia, starting from fish sourcing, to processing, trade, exports and consumption. A value chain analysis of fish paste (Prahoc) is provided as a separate section from the general  value chain studies, given the prominence of fish paste in published literature. Next, the review focuses on the nutritional and food security related values of processed fish, followed by an analysis of published literature on relevant policies and challenges to the sector. The review concludes by drawing out highlighting gaps and drawing out specific research questions to be addressed in the next steps of DFM. The discussion section of this scoping report will briefly situate the findings of the scoping phase within this published body of work.
[bookmark: _Toc56472672]Findings 
The rest of this report presents the findings of the scoping research, organised by the three main value chain segments: fish capture, fish processing and processed product trading.  Given the extensive documentation of fishing practices, fish capture and socio-economic analysis of fishers, the scoping phase and as a result this report has a smaller focus on the fish production segment of the value chain. The scoping phase primarily focused on processing and processed product trade in Cambodia, as these were identified as areas that show relatively higher gaps in data and analysis. 
[bookmark: _Toc56472673]Main fish processing sites in Cambodia
In general, the bulk of the processing of fresh water products in Cambodia happens around the Tonle Sap (Kampong Chhnang, Pursat, Siem Reap, Battambang, Kampong Thom, Kampong Cham and Phnom Penh), to a lesser extend along the lower Mekong regions such as Kandal, Prey Veng and Takeo.  Most of the previous studies have also focused on these areas. However, based on government fisheries administration data, a limited amount of processing is taking place in the upper Mekong region in Cambodia such as Steung Traeng and Kraties as well, which was not captured by the scoping phase of DFM Cambodia and had not been focused by previous studies. The coastal Provinces of Kampot, Kampong Som and Koh Kong produce marine fish based processed products, however, volume of production is smaller compared to the fresh water products (discussed below). 
Figure 2: The main fish-based processing sites in Cambodia
[image: Physical map of Cambodia 1997]
Source: primary data

[bookmark: _Toc56472674]Types of products and species processed 
Cambodians produce and consume a wide range of processed fish products; both from the fresh water fish species and the marine species. In general, the marine processed fish production is only about one seventh of the inland fresh water processed fish production in the country (Inland processed fish production was 72,601Tonnes in 2018 and the marine processed production volume was 10,735Tonnes in 2018), highlighting the dominance of the fresh water fish based production for Cambodia. 
According to the primary data from the scoping phase, especially visits to the processing sites on the water and on land and the different types of processed fish markets, the main fresh water fish based processed products include, Trey Ngeat (salted/sweet cut/split sun-dried fish), Trey Brolak (Sun dried whole fish), Trey Praherm (directly translates to ‘swollen’ fish, derived from the practice of submerging the fish in water for a few hours before drying causing the fish to swell), Trey Cha’eur (smoked fish), Prahoc Sachs  (Salted fish paste without bones), Prahoc Cha’ eang (Salted fish paste with bones), Pa Ork (Fermented fish with sticky rice), Mam/mum (fermented fish with roasted rice powder), Trey Pat (pulled/shredded fish), and Tak/Tuk Trey (the term is used for fish sauce from both fresh water fisheries and marine fish). 
The main marine products include Yahe (fermented shrimp), Kappik (fermented shrimp paste), Yiheu (Dried Squid), Bangkea Kream (Dried Shrimp), Tak/Tuk Trey ( aged fish sauce) and Tud Try (non-aged fish sauce). Small amounts of Dried small Ray, imported (from Thailand) dried squid and sprats seasoned in Sesame can also be seen markets especially in the coastal areas such as Kampot. 
The table below lists these different products and the species used for processing in the inland water sector: 
Table 2: Processed products and species utilised
	[bookmark: _Hlk49425899]Processed fish products
	Fish species utilised 

	Trey Ngeat (salted/sweet filleted sun-dried fish)
	· Trey Dieb (Giant snakehead)
· Trey Andaeng (Walking Catfish)
· Trey Ros (Striped Snakehead)


	Trey Brolak (Sun dried whole fish) 
	A wide range of fish species are dried whole, usually with just the head removed 

	Trey Praherm (directly translates to ‘swollen’ fish, derived from the practice of submerging the fish in water for a few hours before drying causing the fish to swell and for the fish oil to drip off)
	Don’t know

	Trey Cha’eur (smoked fish)
	· Trey Riel (Lesser Silver Mud Carp)
· Trey Andaeng (Walking Catfish)
· Trey Kes (Reddish sheatfish) 
· (Bundu Ompov fish) Thai River Spat


	Prahoc (fish paste with bones)
	A wide range of small sized low value fish are used for making Prahoc with bones, some common species include:
· Trey Riel (Lesser Silver Mud Carp)
· Trey Chong va Mol (Myer’s Silver rasbora)
· Trey kantuy moun (longjaw grenadier anchovy)

	Prahoc (fish paste without bones)
	· Trey Ros (Striped Snakehead)
· Trey Kanh Pleanh (Three Spot Gourami)
· Trey Chdao 
· Trey Dieb (Giant Snakehead)

	Pa Ork (fermented fish with roasted rice powder)
	· Trey Prah (Pangasius Mekongensis) 

	Mam/mum (Fermented fish with sticky rice) 
	· Trey Bundu Ompov
· Trey Dieb (Giant Snakehead)

	Trey Pat (pulled/shredded fish)
	Don’t know

	Tak/Tuk Trey (fish sauce)
	Usually a by-product of Prahoc


Source: primary data 
Table 3: processed products from the marine sector
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	Fish species utilised 

	Yahe (fermented shrimp)
	· Thunder shrimp
· Banana shrimp

	Kappik (fermented shrimp paste)
	Small shrimp (sometimes mixed with trash fish)

	Yiheu (dried Squid)
	Squid

	Bangkea Kream (dried Shrimp)
	· Green tiger shrimp)
· Thunder Shrimp


Source: primary data
The composition of the inland processed product had remained largely unchanged, with Prahoc (fish paste) making up almost half of the total processed fish products. The importance of Prahoc in the Cambodian diet is well documented in published literature, especially in the rural agricultural households during the harvesting season and for lean fresh fish in the fishing households (see section 6 of DFM Cambodia Literature Review). However, qualitative discussions and discussions during the stakeholder workshop in Phnom Penh reveal the potential trend of youth, especially in the urban areas moving away from Prahoc. In the absence of comprehensive and detailed consumption data, this trend remains to be validated as a generalizable finding. 
	Figure 3: Inland processed products 2018 by product type
	Figure 4: Inland processed products by product type 2014















Source: Derived based on Fisheries Administration, 2018
Compared to fresh water products, marine products are more diverse, although based on a few species. For example, shrimp based products seem to dominate the processed products in the marine sector. In terms of volume of production, only about one seventh of the inland processed fish production. Marine processed sector may have better potential for scale-up, however, the supply of input and the market demand needs to be considered when considered for scale up. 
Figure 5: Marine processed products by product type 2018

Source: Derived based on Fisheries Administration, 2018
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[bookmark: _Toc56472676]Fresh fish production in Cambodia
As discussed above, processed products from the fresh water fisheries dominate in Cambodia. The fresh water species for processing are sourced from a) inland capture fisheries a) in the Tonle Sap Great Lake, in the Upper Mekong and the lowlands area in the lower Mekong, b) rice field fisheries, c) aquaculture and d) freshwater fish imported from Thailand and Vietnam. The marine fish species are sourced from the coastal and offshore fishing in the sea and there is no data or analysis to establish the potential role of marine fresh fish imports in the processing segment.
Kampong Thom Province dominates fresh fish production in Cambodia in 2018, followed by Siem Reap, Pursat, and Kampong Chhnang (figure 5). This had not always been the case; in 2015, Siem Reap, followed by Kampong Chhnang, Kandal and Kampong Thom are reported as the main fresh fish producing Provinces. As figure xx shows, as per latest available data, Kampong Thom has become the main processed fish producing Province as well. Therefore, according to available statistics, the relative importance of Kampong Thom in the fresh fish production appears to be an emerging trend and warrants further analysis, in terms of relative importance as a fresh fish supplier for processing. 
Figure 6: Fresh fish production from all sources 2018

Source:  Derived based on Fisheries Administration 2018

Figure 7: Fresh fish production 2015-2018

Source: Derived based on Fisheries Administration, 2015-2018
As the figure 6 below shows, while the wild fish capture in the main water bodies still dominate the catch composition, the proportion of aquaculture production in national fresh water production in Cambodia has been increasing steadily over last few years. This increasing trend can be observed in all the main fish producing Provinces in Cambodia, except in Takeo (Figure 7). Fish supply from aquaculture had dominated in Phnom Penh and the rest of the Kandal Province in the recent past, however in the other Provinces, the proportion of aquaculture in fish production still remains less than half of its total production. However, with the wild fish catch depleting drastically with the low and short flooding levels of the Tonle Sap, aquaculture production becoming increasingly important for the other Provinces of the country could also be expected in the next 2-5 years and would be an important trend to be studied through the DFM project.
Figure 8: National fish production 2015-2018

Source: Derived based on Fisheries Administration, 2015-2018
rapidly diminishing freshwater wild fish catch and Household level fish farming as a response 
Although the available national and sub-national level data does not reflect diminishing wild caught fish trends, qualitative interviews conducted around the fresh water bodies reveal a dwindling wild fish catch especially over the last few years, as the extract below illustrates. 
I went fishing yesterday. I couldn’t find any fish and we came back home empty handed… Earlier there were many kinds of fish and it was easy to catch the fish. We get about 80-90% less fish. Since I go for fishing everyday, I can observe these changes. We worry for the next year, fish processing also will suffer, don’t know what will happen…Since two years now, the fish catch had been really low. (KD FP 01)

Qualitative interviews conducted for this scoping research shows that households that live in floating villages on the Tonle Sap engage in fish culture at a household or micro level and this trend is increasing. In those household that combined both catching of wild fish in the inland water bodies and fish farming, women were more involved with fish farming, with the support of their spouses, while men were mainly responsible for catching wild fish, sometimes supported by their wives. 
These households in floating villages and around inland water bodies have depended on wild fish capture during the fishing season for their livelihood historically. However, in the recent past, they have started to feel the impact of the rapidly diminishing annual wild fish catch and they have started culturing fish in floating cages, either on the side of their floating house or underneath it. Some of them buy the fingerlings from nearby markets or through middlemen suppliers or they buy the fingerlings from fishermen in their community. They sell their fish catch to middlemen who come to the communities or transport it to landing sites and sell it to the middlemen traders who then transport it to the rest of the country. The main culture fish landing sites are located in Phnom Penh (Prek Pnov and 11th mile post along the Siem Reap highway) and the New Market in Kampong Chhnang. There is a network of aquaculture farms clustered around the main water bodies in Cambodia, with a high concentration in Kandal but this scoping research did not study these units. 
Figure 9: Aquaculture production as a percentage of total production 2015-2018

Source: Derived based on Fisheries Administration, 2015-2018[bookmark: _Hlk56180451][bookmark: _Hlk56180452][bookmark: _Hlk56180457][bookmark: _Hlk56180458]Despite the relative importance of the aquaculture sector in Cambodia and the potential for the relative proportion of the sub-sector predicted to further increase, at present, there is no comprehensive data or analysis available for the proportion of aquaculture fish that is used for fish processing in Cambodia, as the review of literature conducted as part of this scoping research phase shows (see section xx of the literature review).



[bookmark: _Toc56472677]Fishers, their families and fishing communities
Fishers and fish processors overlap, especially at the subsistence level: Almost all the households that live near the Tonle Sap process fish for their own consumption, especially during the months that the fresh fish harvesting is at its peak, generally during the months of November to January. Qualitative interviews reveal that in instances where there is excess processed products, they will sell it either directly within the village or outside the village/district, but the main purpose of processing for these households is to ensure a supply of good quality processed fish for their household consumption, when the fresh fish supply is high, to be consumed either immediately or during the fresh fish lean period. The limited amount of primary data collection that was conducted as part of this scoping phase did not reveal a similar trend in the coastal households of Cambodia.
Figure 10: Active fishers 2015-2018

Source: Fisheries Administration 
Based on field observations during the scoping phase, the majority of the fishers in the inland sector in Cambodia live in floating villages or on land adjacent to inland water bodies. Their life seems to ebb and flow to the rhythm of the rains, water levels and floods. For example, during the height of flooding season, the floating houses are ‘shifted’ to be clustered closer together, at the highest point of the water body, which in certain locations seem to be close to the temple. As the water recedes, the houses are moved out, to be more dispersed along the water bodies. The scoping team observed these ‘shifts’ during some of the field visits around the Tonle Sap. Some women living on these water bodies shared their fears and worry of weathering storms during the rainy period, in floating houses, however, they also seem accustomed to these conditions. The need for annual maintenance of these houses were often mentioned as a recurring household expense by those who live on these floating houses. Within such a context, the government plans to relocate some of these floating villages, especially the ones in Pursat and Kampong Chhnang was met with mixed reactions; the excerpt below illustrates the fisher identity and their lifestyle linked to the water. 
The government is asking fishing families living on water to go and live on land, and not live on water. There isn’t enough fish now, we are catching only 10% of what we used to catch in the past. We can’t move to land, we are fishermen, we like to live here. I don’t want to go anywhere. There are no jobs for us on land and we can’t find enough money to educate our children if we go on land. (KC FP 01)
In the coastal communities and especially those on islands, out-migration for work and for education purposes was seen to be an increasing trend. A 56 year old woman respondent from Koh Kappik, an island off Koh Kong, characterized her community as ‘so silent now…not many people around’, referring to the large numbers who have migrated out of these island communities either to the nearby Thailand or to Cambodian cities like Phnom Penh. In the coastal communities, similar to the inland areas, out-migration was linked with rapidly diminishing fish catches and the inability to support families with the income from fishing. 
Earlier there were more than 300 families living here, but now they have migrated for work and there are only about 100 families here. This started happening about 8 years ago. They started to migrate because this area is focused only on fishing and when there are many members in a household, it is difficult to support all of them through fishing. There are no roads here, no agriculture land, no economic activities, they want to upgrade their lives, so they leave. Everyone here goes for fishing, they go to the Dang Toung market in the morning and come back here. (KK PR 01)
In terms of future plans, the qualitative interviews show that the majority of the fishers were of the opinion that they do not want their children to come into the same livelihood, although they themselves seem not interested in changing their livelihood. The preference for fishing and as an extension fish processing, was often built on the opportunity it provided to ‘stay close to the family’. Migration was still viewed with mixed perceptions, The preferred options for their children often were to be in ‘salaried employment’ either in a private company or in a government job. [bookmark: _Hlk56180769][bookmark: _Hlk56180770][bookmark: _Hlk56180771][bookmark: _Hlk56180772]Fishing and fish processing are seen as livelihood options that keep men and women close to their family, with the alternatives being migration for work to the cities and bordering countries, disrupting the family unit.

I don’t want my children to be like us, to be fishers. It is too risky and too tiring, I want them to do work on land, in a factory or a government job. (KC FP 01)
Identities of fishers
Those that self-identify themselves as Cambodians (Khmer), and in few numbers, Vietnamese and Muslims, and second or third generation descendants of migrants from Mainland China, could be found in the fishing, fish processing and marketing sites, as per the scoping research. The research met those who identified themselves as Vietnamese or those who spoke mainly Vietnamese and very little Khmer, in the South Western regions of the Tonle Sap-mainly Kampong Chhnang and Pursat Provinces. Muslims were found primarily in the coastal regions such as Kampot and in Phnom Penh markets and those of second or third generation Chinese were found in the Phnom Penh markets such as Orussey. The scope of the current research did not cover these different identity groups in-depth. 
A certain sense of animosity was expressed the Vietnamese in relation to the fishing practices in the inland water bodies that they use, which was explained as illegal to the scoping team. However, since the team was not able to understand these fishing practices in-depth, this remains a one-sided narrative at present, in terms of this scoping research. A similar perception was expressed by the Muslim fishermen in the coastal regions, of bigger Vietnamese boats using illegal methods for fishing, often turning violent out in the sea, when confronted about these illegal practices, by the fishers who use smaller vessels, operating from the Cambodian coast. The perceived lack of action or proactiveness by the government to combat illegal fishing was also highlighted by these fishers. 
This (allegedly done by Vietnamese) illegal fishing is called Uk Ku, we had a big protest against this here in Kampot pressurizing the government to stop Uk Ku. Then the Provincial Department of Fisheries stopped it for like three months and then it started again. Those who do Uk Ku kill fishermen in the sea. There is corruption everywhere….We only have small Fisheries Associations and groupings here, these are too small to make a difference. Every fisher that respect the law get together, those who engage in illegal fishing don’t go for these protests. (KP FP 01)

Where is the fish going? 
The scoping team was not successful in establishing clear flows of fresh fish originating from fishers to fish processors, within the available time and resources. Based on experience during the scoping phase, establishing these flows of fresh fish (both wild caught and aquaculture) requires an presence at the landing sites during certain times of the day, continuously over a period of time, with detailed observations, estimating volumes being traded, understanding actors in the transaction and their destinations. 
According to the qualitative interviews a bulk of the fresh fish is sold to the middlepersons, who supply to the processors throughout the Tonle Sap region and in the coastal communities. This trend was confirmed by processors as well. A few fishers indicated that retailers of fresh fish in the district markets purchase their fish catch, at the landing sites. 
The scoping team’s observations at landing sites in Kampong Chhnang and in Phnom Penh revealed the marketing of both fresh water fish and to a larger extent, cultured fish, to be transported to wet markets across the country and also for processing. However, the team was not successful in distilling clear flows of fish. 




[bookmark: _Toc56472678]FISH PROCESSING SITES, PROCESSORS AND THEIR PRACTICES
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[bookmark: _Toc56472679]Estimates of volumes of dried fish products produced and traded
In terms of types of processed fish produced, in the last five years, fish paste or Prahoc still dominates the processed fish sector, followed by salted/sweet dried fish (Trey Ngeat) and Sun dried whole fish (Trey Brolac) as figure 11 below shows. In 2018, as per available data, 42% of the total processed fish production was Prahoc and Sun dried whole fish (Trey Brolac), and cut and dried fish (Trey Ngeat). The main processed fish production Provinces of Kampong Thom, Kampong Chhnang and Siem Reap follow similar production volume patterns as shown below, with Phnom Penh and Kandal producing a higher proportion of cut and dried fish (Trey Ngeat) and a smaller proportion of Prahoc, as per available data for 2018 (figure 12). 
	Figure 11: processed products by type 2014-2018
	Figure 12: processed products by type 2018














Source:  Derived based on Fisheries Administration 2018
Figure 13: Processed marine products volume by type 2015-2018

Source:  Derived based on Fisheries Administration 2018

[bookmark: _Toc56472680]Fish processing sites: floating villages, urban neighbourhoods and coastal communities
As per secondary data complied by the Fisheries Administration, Kampong Thom, Kampong Chhnang, Siem Reap, Battambong and Pursat were the leading processed fish producers in Cambodia (Figure XX below). The prominence of Kampong Thom in processed fish production appears to be relatively new based on the available production data, given that in 2014, the processed fish production had been dominated by Kampong Chhnang, Siem Reap, Kampong Cham and Battambong. The processed fish production volumes saw similar patterns as that of fresh fish production (from wild capture, aquaculture and paddy field fisheries). 
Figure 14: processed fish production by Province 2014-1028

Source:  Derived based on Fisheries Administration 2018

The three main processed fish producing  provinces in Cambodia show a similar product composition: they produce mainly Prahoc and Trey Brolac. Battambang shows a slightly different pattern, to the other main fresh water production provinces in that, its production is primarily of Prahoc with minimal Trey Brolac production. Phnom Penh stands out as one of the main Trey Neart producing provinces, in the entire country. 





Figure 15: Inland processed products by Province 2018

Source:  Derived based on Fisheries Administration 2018

[bookmark: _Toc56472681]Processing in and around floating villages on the Tonle Sap
Dai (bagnet) fishing and small fish for Prahoc
2018-2019 Dai fishing yielded a very low catch, as observed during the scoping phase research. The series of Dai nets set up at the edge of the Tonle Sap, operated only for a few days in November to January, around the full moon. In January, the scoping team met a few groups of women who had come from Takeo to purchase fish for Prahoc processing for home consumption, a woman processor from Takeo and briefly 'middlepersons' (Muslim women) who were buying and selling fish from Dai as well as fish from Kampong Luang for processing. 
Based on the scoping team’s conversations with the processors and middlepersons, it seems like the Dai catch during this fishing season was extremely low, and as a result the fish prices have gone up. Fresh fish which was 5500r last year, was sold at 9500r per kilo this year, so some of the women who were looking to buy small amounts of fish to make Prahoc for their own consumption were undecided as to whether they should buy fish from Phnom Penh for this price or to buy from Takeo- where they said the fish was the same price as this. 
These women had come in little groups of 5-6 in a hired car the day before, stayed the night and were planning to go back the day we met them. The processor from Takeo we spoke to had slept in a hut attached to a house, on the river side, in a wooden bed. The other women had slept in hammocks, hung in a vacant spot, on the river bank, amidst houses. This practice points towards the continuation of the age old traditions where families used to travel from the Provinces and 'camp' on the riverbank, purchase small fish, clear it and make Prahoc. However, Prahoc making practices have changed quite drastically over the decades. For example, the cleaning/descaling/beheading process was almost completed mechanised by now, whereas the earlier practice had been to perform this manually or using feet. 
Small scale Prahoc processing in Roka Koang- Kandal 
In contrast to the Prahoc making taking place around Dai nets, the processing in interior Kandal was less mechanised. The processors explained that they process about 500kg of Prahoc per year, and sell it on the road-side throughout the year. The fish sauce is also extracted, as a by-product of the Prahoc making process. They process small fish, fish like Riel, which they for 2000r per kg. They sell 1kg of fish paste for 15,000r. The selling price of fish sauce was 5000r per 1.5l. They hire labour from within the community, mostly relatives and pay them 10,000r per day. 



Semi-processed Prahoc for export to Thailand and local trade
The semi-processed Prahoc was found around the Tonle Sap, especially in Siem Reap and Battambang in the floating villages. These semi-processed products are produced both for local buyers and for export to Thailand. Semi-processing involves only cutting the fish head and cleaning it whereas pounding the fish into paste happens at a later stage, in a different location. 
Box 2: Observations from Semi processing factory in Prek Toel-Battambang
There were about 20-25 people, mainly women and girls, and a few young boys who seemed to be in their mid to late teens, seated on the floor, what seemed like an open desk of the floating structure and gutting small fish, on wooden chopping boards. The sound of knives hitting the chopping blocks was constant and in quick succession. The front of the floating structyure was where most of the loading and unloading of fish and semi-processed fish happen, there were scales in that area and during our stay, at least one middlemen (Vietnamese) came and supplied fish to the processor. The smell coming from the fish that was being processed was similar to that of trash fish, found in places like Cox’s bazar in Bangladesh. However, this fish is meant for human consumption, to be exported to Thailand, semi-processed, as explained by the owners. 
Owners: ‘We transport it to the Pouk market, middlemen come there and buy it and they take it to Thailand. We process 4tons per day. Earlier we used to process about 10tons per day, but now it had reduced. We need 10l of fuel for the boat to go the pouk market to sell the fish to middlemen, per day. 
We buy fresh fish for 1,000r per kg or more. Selling price of semi-processed fish is 3,000r per kilo.  
For hired labour, we pay 300r per 1kg and a worker can cut and gut about 100kg per day. The workers are irregular here, sometimes they come for work and sometimes they don’t. There are about 22 working here today. We don’t have many workers here now because there isn’t enough fish for processing, so they have gone for work in Phnom Penh. Earlier, we used to get fish throughout the year, but now only a few months. 
We do it for 5 months a year, this year we started one month ago and we stop it when fishermen don’t catch any fish. We buy from many many fishermen, they come here and sell it to us. We also get the supply from 3-4 middlemen, because the supply from 1 is not enough for us. Earlier we used to get bigger fish, now the size keeps decreasing. The supply sometimes is not enough for us to meet the demand’. 
There were about 10-15 such semi-processing factories and units in the Prek Toal area and all of them roughly looked the same size. 



Trey Cha’eur (Smoked fish) processing under difficult conditions 
Smoked fish production was observed mostly in the floating villages on the Tonle Sap and in certain areas in interior Kandal. Based on observations, the scoping team felt that smoking fish was one of the most hazardous processing activities, given the need to tend to the fire, control the smoke and arrange the fish for smoking. The men and women who were working on these fish smoking plants wore clothing to protect them from the fire and heat, but they did not seem to provide adequate protection. None of the processors the team spoke to mentioned any long term health hazards such as respiratory illnesses, however, this remain a concern. 
The firewood for smoking is rarely purchased, family members were tasked with collecting driftwood mostly during the flooding season, which is dried and stored and used throughout the year. The smoked fish is stored on the racks just above the smoking racks and moved out within a few days. 
Psar Prahoc (Prahoc market) in Battambang
Although named a market, the collection of about ten units in Psar Prahoc resemble processing units, rather than selling units. There are about ten such units, within one big building, and a few outside of this main building, processing mainly Pa Ork and Prahoc. The scoping team was told that the fish for the Pa Ork is brought from Thailand, from their aquaculture farms, and about 20 workers, both men and women, cut the fish, seated on the ground. The fish is then mixed with roasted rice powder and other ingredients and stored in plastic bags or in large wooden vats. 
Small fish for Prahoc was crushed in either large cement tanks, mixed with salt and other ingredients and stored. There was at least one unit that used a machine to crush the small fish into paste. These processing units were medium-large scale, employing about 20 workers, with a volume of sales of about 1-3 Tons per week, on average. With the lower water levels in the rivers connecting to the Tonle Sap, these processors stated that accessing floating villages such as Prek Toal, which had been historically supplying them fish fresh fish for processing, had become difficult. This could be one of the reasons for the increasing dependence on farmed fish from Thailand for processing. 

Seafood processing in coastal communities
Processed marine products are produced in the coastal Provinces of Koh Kong, Kampot and Kampong Som, with Kampong Som becoming an important player in 2018 as figure 16 below shows. The main production sites historically had been the small islands off the coastal belt of Cambodia and the coastal villages in the above Provinces. In general, the communities in the islands were of the opinion that the number of processors was declining due to the decline shrimp stocks and fisheries in general, which was driving the people living in islands to migrate either to Thailand or to Phnom Penh, in search of jobs. A smaller number of islanders, mainly women, continue to process primarily shrimp of three sizes, into dried shrimp and Kappik (shrimp paste). Fresh shrimp was sourced from within the islands and other required ingredients such as salt was bought from suppliers from the mainland. Middlepersons from the markets in the closeby mainland towns such as Koh Kong or from Phnom Penh markets were supplied with these products. Tourists that visit the islands were also targeted as buyers by these island processors, however tourist numbers were seen to decrease, given coastal infrastructure development, that was impacting the appeal of these coastal regions for tourists. In order to get a better price for their products, these processors in the islands were increasingly transporting their products to the mainland. 
The scoping team observed Yahe (fermented) shrimp processing mainly in the coastal communities of Kampot. Fresh shrimp was being bought from within Kampot or from Koh Kong and the islands, and the products were sold in Psar Samaki in Kampot or supplied to Phnom Penh markets via middlepersons. 
Figure 16: Marine processed production volume by Province 2015-2018

Note: No data for Kep in 2015 and 2016
Source: Derived based on Fisheries Administration, 2018


[bookmark: _Toc56472682]Seasonality in processing and fresh fish sourcing
Fish processing has seasonal variations in Cambodia. In the fresh water fisheries, fish processing is closely shaped by the fresh fish supply which in turn is shaped by the monsoons which decide the efficiency levels of catching fish. The peak production period is between November and February.  
For certain processed fish products, such as Prahoc, there is a clear season for processing, from October to February with December and January seen as the peak season. For other products such as Trey Ngeat, and Trey Cha’eur, the season for processing is not so clearly defined, as depending on the fish catch, the processing seems to continue throughout the year. Similarly, the season for making Kappik (shrimp paste) using small shrimp was identified by processors in the coastal areas to be relatively clear-cut, from February to May, when the shrimp season is at its peak, in the coastal marine waters. Kappik was processed October and November as well, but to a lesser extent, when the small shrimp was harvested from the deeper waters off Koh Kong islands.  [bookmark: _Hlk56180803]The lower availability of fresh fish during year 2019-2020 fishing season was clear during the scoping phase, given the extremely low water levels in the Mekong and Tonle Sap, impacting volumes of processed fish production and their prices. Analysing this trend in the years to come will prove vital to understand the impact of the wide range of natural and man-made phenomenon on livelihoods such as fish processing and food security.


In general, based on the semi-structured interviews conducted, the scoping phase research finds that when fish is brought from outside the Province, the fresh fish tend to be from aquaculture farms; either in Cambodia or from Thailand or Vietnam. Those who buy fresh fish within the Province/District/Commune exclusively, tend to be the micro and small scale processors. In general, for smoking, fish seems to be sourced locally. For example in Kampong Chhnang fish caught within the district/province is used for smoking and the same trend was observed in interior Kandal. Imported farmed fish, along with a certain proportion of locally sourced farmed fish, is used for making Pa’Ork for commercial purposes. A variety of fish, from diverse sources was used for drying (Trey Neart and Trey Praham) whereas for for Trey Broma, primarly medium size farmed fish seemed to be used. For Prahoc with bones, locally sourced low value fish is used while some imported fish is used for Prahoc Sachs. [bookmark: _Hlk56180830][bookmark: _Hlk56180831][bookmark: _Hlk56180832][bookmark: _Hlk56180833][bookmark: _Hlk56180834][bookmark: _Hlk56180835][bookmark: _Hlk56180836][bookmark: _Hlk56180837][bookmark: _Hlk56180838][bookmark: _Hlk56180839]A data and research gap that remains is: what is the volume of fish that is imported from Thailand and Vietnam for processing in Cambodia, especially faced with declining wild caught fish catch?

The general perception of the processors who responded to the semi-structured questionnaire during the scoping phase research was that in general, availability of farmed fish, brought over from Vietnam was higher, compared to local wild capture fish, as the following extract shows. There seems to be a clear demand for processed products using wild caught fish, discussed below. 
You can get fish very easily from aquaculture in Vietnam, through middlemen based here in Cambodia. But wild fish here is difficult to get, you have to call 2-3 times for them to bring it. (KT PR 01)



Figure 17: Fresh fish buying sources by processors 
Note: This map does not capture movement of fish within the Provinces


[bookmark: _Toc56472683]Processing methods, ingredients used and associated costs
Processing methods have regional variations and seemed to be shaped by family traditions, and the scoping study could not capture all these variations. Following are some of the generic methods used and steps followed, as explained by the processors. 
	Prahoc (fish paste) with bones

Cut the head of fish, scale it, clean it with water and put it in a pot and keep in the pot for one night until it is ‘swollen’. In the morning, crush it, clean it, and then mix wish salt and keep for two more nights, until the mix is dry with no moisture. Then store it in a big pot. In order to ensure better quality, the fish paste have to be pressed with a bamboo mesh on top. 


	Cooking preparation: Used as an ingredient in dips/sauces, Prahoc Ktis (prepared with coconut milk), Prahoc Chamhoi (steamed Prahoc), Prahoc Aang (grilled wrapped in Banana leaf) as an accompaniment to rice

	Fresh fish buying price (kg):
Rof (semi processed): 8000r
Kampleang (fresh/unprocessed): 1500-2000r
Kampleang (semi processed) 4000r
Riel (unprocessed): 2000r-6000r
Chdao (for Prahoc without bones)-7000r
	Selling price (kg): 
10,000r 
12,000-20,000r
6000r
15,000r
25,000r

	Household level production process
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	Medium-large scale production process
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	Fish sauce

Mix about 10kg of low quality fish with 4 kg salt and dry it in the sun for about 2 hours. Then put it in a pot, add water, palm sugar, 500g MSG and boil it while stirring until it turns into sauce. The mixture has to be strained twice. 


	Selling price: 4000-5000r per litre 

	[image: ]
	[image: ]

	Pa Ork (fermented fish mixed with roasted rice powder)

Cleaning, cutting and scaling the fish, let it sit until the fish smell goes away. Mix with salt as required. Keep it for 15 days and open it, mix it with roasted rice powder and store it for 3-4 months. Then add boiled palm sugar, mix it with fish and sell it. In the larger scale processing units, the cut fish is mixed with roasted rice powder straight away and kept stored in wooden vats. 

	Buying price:
Prah 5000-7000r
	Selling price: 
10,000r
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	Mum (Fermented fish mixed with palm sugar syrup or mixed with Papaya)

Mix the fish wish sour sauce (such as from rap Papaya) and salt and keep in bucket. Boil palm sugar for 10mins and let it cool. Then mix in the fish and keep it for one day. For better taste add cane sugar and MSG. 


	
	Selling price:
7000r per kg
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	Trey Ngeat (Salted sun-dried fish) 

Method 1: Extract the water from the fish. Separately, mix 15-20kg of salt, 30g MSG, 
and 1kg of palm sugar boiled until it comes dark red, and let it cool. Mix it with 100kg of fish and stock it for around 12hours let it dry. Other ingredients that are added include chili flakes and soy sauce, however wit the addition of these, the shelf life (without refrigeration) of these products becomes shorter. 

Method 2: Extract the water, mix with 100kg of fish, 15-20 kg of salt, MSG 30g, stock it around 12 hours, then keep out under the sun covered by a mosquito net to be protected from the flies. Keep it out for drying under the sun till the fish becomes completely dry. This can be kept for a longer time. 100kg of fresh fish is required to process 35kg of dried fish. For 100kg of fish, 12kg of salt, 2kg of MSG and 1-2 kg of sugar is required.


	Cooking preparation: Trey Ngeat mixed with extra ingredients such as Soy sauce is grilled. Regular Trey Neart is used as an accompaniment for break fast with porridge, it is added to clear sour soup mixed with gourd and other vegetables and used as an ingredient in salad 

	Fresh fish buying price:
Trey Diep 3000-8000r per kg
Pro Ompov 2000r per kg
Kompleanh 2500r per kg		

Other costs
50kg of salt at 28,000-30,000r
1kg of MSG at 10,000r 
 1 kg of sugar at 2,500r
	Selling price: 
Trey Diep 24,000-30,000r per kg
Pro Ompov 3500r per kg
Kompleanh 130,000r per kg 
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	Trey Praherm (translates into Swollen Fish)
After being cleaned, fish is first soaked for 2-3 hours in water. Then it is washed and they put salt on the inside of the fish and it is dried. Then MSG is applied on top/glazed. 2.5kg of fresh fish is turned into 1kg of swollen fish.
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	Trey Cha’eur (Smoked fish): 

Cut the fish head, wash it, skewer it in a row of 5-7 fish, sun dry until they are attached together by the tail, arrange in batches in a row on the rack and smoke it. (duration of the smoking depends on the fire wood and can be upto 3 days).


	Fresh fish buying price: 
Riel 1000-1500r
	Selling price: 
Riel 2000r 

	Cooking preparation: used as an ingredient in salad
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	Kappik (shrimp paste)
Cleaning the small shrimp- sort out the shrimp first, by extracting the small snails, insects, tree leaves etc. and select only the key. Mix salt with small shrimp, put it in a jar and keep it for 1 night. Dry it for 1 day. After drying put it in a machine to make it into paste. Then pack it tightly into a jar, and store it in the jar until sold.


	Buying price of fresh key (small shrimp): 1000-2000r per kg
Buying price of salt: 25,000r (30kg), 2-3 packs used per year
	Selling price: 10,000r-15,000r per kg
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	Dried Shrimp
Clean the shrimp, boil it for 20mins (the boiling can be up to 2hours ), put MSG (optional), food colour (optional) and salt and dry it for 1-3 days (drying can be only for 4hours), clean it by deshelling it and sell it. 1000kg of fresh shrimp is required for 100kg of dried shrimp. In general the dried shrimp was graded by size and quality: Big, medium and small size.


	Buying price of fresh shrimp:
6000r-7000r per kg (mixed quality)
	Selling price:
Big size: 75,000-160,000r per kg
Medium size: 60,000-130,000r per kg
Small size: 50,000r-120,000r per kg
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Yahe (Fermented shrimp)
Mix the prawns with salt and store in a covered jar for 1 week. Then clean it well and mix it with boiled sticky rice, sugar and MSG and keep for more than 1 month. 

	Fresh prawns buying price: 10,000r per kg
	
	Selling prices: 
Grade 1: 30,000r per kg
Grade 2: 25,000r per kg
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[bookmark: _Toc56472684]Labour arrangements: Ownership, paid labour and family labour
Almost all the processors that were part of the scoping phase study indicated the involvement of family members in the processing as contributing in labour, financially, for day to day running, passing down processing skills through generations (usually from mother to daughter, sometimes as part of family  food preparation more than as an income generating activity) or initial capital and for by contributing social capital and networks in the form of suppliers and buyers. In certain households on floating villages, we could observe very young girl children taking care of their younger siblings, while their mother was engaged in cleaning fish for processing. This confirms the trend identified by Estepa et al (2016), of young children, especially girls being soclialised into engaging in processing activities. 
Mostly women were employed for processing fish and men were employed in small or medium scale operations for lifting fish baskets from one processing step to another, for weighing and for transporting the fresh fish and processed products to and from external locations. Except in processing plants that were operated in a separate location, in all the other processing spaces, including in medium scale operations, we could observe the woman owner engaged in some processing or support functions, such as removing fish waste, weight fish, book keeping etc. 
We could observe male and female children engaged in cleaning and packaging small low value fish, for processing Prahoc or as a semi-processed product, both at the household level (mostly girl children) and at processing plant level (both male and female children). 
Wages and payment terms of hired labour seem to vary across different types of processing units, allocated tasks and linked to the latter, gender. The table below summarises the different wages and payment terms found through the scoping phase of this study. 
Table 4: Labour arrangements in the processing sector 
	Type of processed product
	Type of processing activity
	Payment term
	Payment value
	Comments

	Semi processed fish paste
	Cutting head, gutting and cleaning
	Per kilogram 
	300r
	Approximately 100kg processed per day per worker (BT PR 01)

	Pa Ork
	Mixing with salt
	Per tonne
	30,000r
	Approximately 3-4 tonnes processed per day per worker (BT PR 03)

	Smoked fish
	Cleaning fish and smoking
	Per day
	40,000r
	They work throughout the year

	Dried prawns
	Cleaning prawns
	Per vat/container
	9,000r
	8-10 vats of prawns cleaned per day per worker (KP PR 01)

	
	Cleaning prawns
	For 2-3 hours per day
	10,000r
	


Source: primary data
Similar to processing, family members work in processed product trade businesses. According to the rapid survey conducted at the Orussey market, 16 traders among 40 stated that family members contribute their labour for the trade, while 12 traders stated that they have hired labour to work in their stalls. Male workers are paid 800,000r to 1,200,000r per month while female workers are paid 600,000r per month for their work in the stalls at Orussey. These workers are from the neighbouring provinces of Takeo, Prey Veng, Kampong Chhnang and Pursat. 

[bookmark: _Toc56472685]Quality of fish used for processing
In general, semi-structured interviews show that there was less preference for processed products made from farmed fish. The processors or traders that make these products revealed that they themselves do not consume these products. The general perception of farmed fish was of lower taste, that the fish was farmed in unhygienic and unclean conditions and that farmed fish was ‘too oily’ compared to wild caught fish. Some processors and traders also seem to make a differentiation on quality or preference between fish that is farmed on the Tonle Sap in Cambodia and the farmed fish brought over from Thailand and Vietnam, as the extract below shows. The difference in quality seems to be reflected in demand, as certain products processed from farmed fish was sold for about 10,000-15,000r less than the same product made from wild caught fish, such as Trey Neart. A price difference can be observed in fresh fish purchasing as well, as a kilo of fresh Prah fish caught wild was quoted as 9000r per kg while the same fish farmed was priced at 6000r, in Kandal.  
Further, as the second extract below shows, processed products from Vietnam were seen to be of lower quality, compared to Cambodians products and cheaper in price, which was often seen as to be in competition with the locally produced.
The fresh fish I buy is from aquaculture farms on the Tonle Sap. I don’t buy farmed fish from Thai middlemen. River fish is tastier than fish from aquaculture. Farmed fish has too much oil, and the trey nearg made from farmed fish can’t be kept for too long because of this. (SR WS 02)
The fish and the processed products exported from Vietnam are cheaper than what is produced here in Cambodia. The processed products (referring to ‘Vietnamese Prahoc’ which she buys from a Veitnamese woman who lives on the border) are cheaper from Vietnam because they mix the big and small fish together and make the products, they use mixed fish. But the Cambodian products are special, and they are more expensive. Therefore, it is difficult to sell the Cambodian products. The quality of the Vietnamese products is lower. (PR WS 02)

Processed product marketing routes and strategies 
In certain cases, the decision on the destination of the product was based on the weight, as the extract below illustrates. For certain other processors, Phnom Penh was the first choice for supplying their products, with the local District or Provincial market being supplied only based on specific orders from traders in those markets. At least in the case of one respondent, the buyer linked to Phnom Penh markets was a relative, which hints at the potential role family networks play in moving fish from the processor to wholesalers and retailers. [bookmark: _Hlk56180861][bookmark: _Hlk56180862]Studying the ‘movement of processed products’ from processor to consumer in Cambodia and the role of family or social networks in processed fish trade remains an unaddressed research gap in Cambodia



We transport the processed products by boat to land (landing site/jetty) and lorries come to transport the products, if its’ going to Phnom Penh. If there is about 70-100kg it is transported to Phnom Penh and most of our products go to Phnom Penh. If the products are going to the Krakor market, then it is transported by Motorbike. This is about 30-50kg of dried fish and it costs 40,000r one way for the motorbike. (PU PR 03) 

[bookmark: _Toc56472686]Fish processors
According to data provides by the fisheries authorities, as shown below, Kampong Chhnang Province is home to a majority of the processors in Cambodia. The other main processed product producing Provinces such as Kampong Thom, Siem Reap and Battambang, show relatively lesser number of people engaged in processing, which may point towards much more ‘industrialised’ medium-large scale operations that produce higher volumes, compared to more micro level or home based production units. However, the scoping phase research, nor other published literature, is able to provide any further analysis on this trend. 
Figure 18: Number of fish processed by Province-2015-2018


[bookmark: _Toc56472687]Typology of fish based product processors: link with MSMEs
Published literature so far on Cambodian fish based products seem to use two types of categorisations in their analysis; a) based on the nature of their primary livelihood: fisher, fisher cum farming and farming and b) based on the scale of operation; small/household scale, medium and large and modern processing plants. There are overlaps between these two types of categorisation: fisher families that engage in household scale or medium scale processing and farming families who engage in household scale processing. 
The scoping phase analysis shows that processing plays diverse roles within a (micro) household socio-economy: from subsistence purposes that contributes to food security and nutrition (especially for farming households), source of supplementary income as a processor or a worker at a processing unit, main income source that contributes not only to micro family economies, but also to regional/local economy through employment generation and potentially exports. 
The analysis of the scoping study data, combined with published literature, suggests the following typology, to be verified further. The criteria used for the typology include, type of primary livelihood, scale, location of processing, labour arrangements, quantity processed and selling patterns. This typology can be complemented by the MSME defining characteristics of number of employees and investment capital (excluding land and property).[footnoteRef:2] While the body of published literature on the processed fish sector does not include linkages with the MSME sector in Cambodia, the body of studies and implementation on MSME development in Cambodia could include fish based products as part of the food based industries and therefore warrants further attention in the next phases of DFM Cambodia.  [2:  As per presentation by Mr Chea Layhy - Director of SMEs Department, Ministry of
Industry and Handicraft, Cambodia. Source: https://www.unescap.org/sites/default/files/SME%20Financing-Chhea%20Layhy%202019.pdf] 

Table 5: Typology of processors
	Type of processor
	Characteristics
	Comments

	Fishing families
	‘Worse off’ households who use processing as a secondary income source for the family (ex: elderly women supporting themselves, and their family through fish processing). Processing happens at home, primarily by household member/s. Processed fish volume is less than 100kg per day during the peak season. Products are mostly sold to consumers in the village. (household/small scale)

	The scoping phase covered these households.

	Case 1: 78 year old woman from Prek Toal, Battambang (smoked fish processor)
I stopped processing 10 years ago for sale (to sell to people from outside the community). Now I only sell to consumers around here. I sell 1 batch of small smoked fish for 1500-2000r. Sometimes if I get a lot of fish I smoke 20-30kg per day… I was born here. I am 78 years old and I have been making smoked fish for 60 years now. I am a widow, I have only one child, a daughter and I live with her and her daughter here. I go to the Pagoda everyday. 
I ride the wooden canoe with an oar and go to the fishermen and buy the fish. I also support my family by selling candles, specially for grand child’s education. My daughter works as a labourer cleaning and gutting fish for semi processing. I would like my child to do this fish smoking. 
I can make only a 500r profit per batch. I buy firewood, fish and bags for this.  I use Kan Chao and Leng fish for processing. I buy 1kg of fresh fish for 1500-2000r, whatever price that they tell me. I don’t have a choice, so I work. 


	Fishing families
	Households with a steady income from fishing or engaging in fishing but primary income being from another source such as remittances, engaging in processing as a secondary livelihood activity. Processing happens at home by household member/s mainly and in the peak season, with 1-3 hired workers. Products are traded within the village and sold to middlemen. (household/small scale). Volume of production is 200-500kg per day during the peak season.
	The scoping phase covered these households.

	Case 2: 35 year old woman from Keo Por in Siem Reap (Prahoc processor)
I started processing about 10-20 years ago. There are five members in our family, one daughter and two sons. My husband is a tourist boat driver. I process fish at home and feed the fish in the pens. We also have a souvenir shop… We row the boat by hand and buy the fish from fishermen here. We buy about 50kg of fresh fish. We clean all the fish by ourselves. 
Middlemen come here to buy the Prahoc and sell it to villagers. We sell 1kg for 20,000r. We make about 100-200kg fish paste per batch. The Prahoc is bought by middlemen and we have 1-2 regular middlemen. We give the same price for consumers and middlemen. Middlemen come from the Pouk market and other places. We do this processing every year, Oct-Dec. We keep it only 1 year, consumers buy about 1kg per year

	Fishing cum farming families
	Farming primarily in small islands on the water bodies, during the season. Farming is seen an a secondary income source, during the dry season. Fish processing activities often take subsistence form, and in case of a surplus production, is sold off to middlepersons. 
	The scoping phase covered these households.

	Case 3: 45 year old woman, from Keo Por in Siem Reap (fisher and processor of Prahoc)
I studied up to Grade 5. I started fishing 20 years ago. Before my marriage, I was planting vegetables. We have agriculture land, but these days it is covered with water. When the water level recedes, we cultivate it. We earn about 1-2million per year from this cultivation. We plant in February and harvest by May. The land is 20 X 50 square meters. We move this house to the location where we have that land this afternoon. 


	Farming families
	Subsistence purposes only

	The scoping phase did not cover this type of households.

	
	Subsistence purposes mainly, but sells a certain proportion based on surplus production
	The scoping phase did not cover this type of households.

	Processing families
	Households with no members involved in fishing or farming. (small to medium scale). Processing happens at home, involving household members and hired labour during peak season. Volume of production ranges from 100-500kg per day, during peak season.
	The scoping phase covered these households.

	Case 3: A woman of about 45 years of age at Stoung, in Kampong Thom (Dried fish processor)
I have 10 hired workers, seven women and three men and I pay them 500,000r per month. I pay them advances if they make requests. It depends on them. They are all from the area, in walking distance to the place of work. My hiring of workers depend on the fish supply, if the supply is higher I get more workers and if it is low I don’t hire anyone.
I buy ice from a factory close by and put the fish in the freezer for 1-2 days. I keep it like this when the stock is big. 
Sometimes I buy 500-1000kg, but nowadays it is less.

	
	Households with no members involved in fishing or farming, processing or semi-processing plants located in a separate location from their homes. (small to medium scale). Volume of production per day is  500kg-10Tonnnes per day during peak season. At least some of the fish species are sourced from Thailand/Vietnam and the rest from floating villages around the Tonle Sap lake. Products are sold to middlemen/traders within the Province and outside the Province, including Phnom Penh markets. At least some of the processors at this scale pay taxes to the government.
	The scoping phase covered these households.

	Case 4: 50 year old woman from Psar Prahoc in Battambang (Pa Ork processor)
I manage this place by myself, there is no one else in my family to help me. My husband works in the Police, and my daughters are still studying, they are at the university. I have one son and he is in high school, grade 11. I started this processing more than 20 years ago. I started in 1992/93. My husband in his work with the Police, used to come here for work with the Fisheries administration. I used to come with him, I observed it and slowly started doing the processing myself. I started getting a lot of Mooi, and I grew my business slowly like this. Now I do all the processing here, earlier I used to do it at home too. 
About 1-3 tons of processed fish is ordered from us per week. I have lots of Mooi in Phnom Penh and Pursat. There are 10 people per day who work here, for cutting and cleaning the fish. They are paid by kg… I have to pay 100,000r per year for this place as rent to the Ek Phnom district government office. I order Prah fish from Thailand, I order from few people, more than one. Sometimes I take advances from middlemen, they also need to wait until the stock is sold out before settling the cash.

	Processing factories 
	
	Not covered by the scoping phase data collection


Source: primary data
Gendered and generational processing practices 
Almost all the processors, primarily women, have a family history of processing, usually passed down through the generations from their mother, in processing, especially for household consumption. Processing is usually associated with food preparation traditions at home and according to anecdotal evidence, the current generation of mothers still possess the skills and knowledge of fish drying or making fish paste, especially in the rural areas. In the more urban areas and cities, this skill seems to be diminishing and the younger generation does not possess this skill. 
According to primary data, almost all of those who engage in processing stated that they learnt the processing skills from their mother, at a young age, combined with trial-and-error methods and observing how others in the neighbourhood process. 

Relocation on ‘land’ and impact on fish based livelihoods
The respondents around the Tonle Sap, especially in Kampong Chhnang, Pursat and certain parts of Siem Reap discussed relocation efforts by the government, of floating villages onto adjacent land. In general, there was resistance to this policy decision and its implementation, as a people who had lived on water for generations. In a few instances, respondents expressed their willingness or anticipation to relocate to land, as they were of the opinion that maintaining floating houses was becoming too costly for them and that they wanted the relative safety or stability that a land based house provided them with, as opposed to a floating house, which had to be moved to different locations on the lake, depending on the water levels, and therefore were at the mercy of sometimes extreme weather conditions. This was especially the case in Siem Reap. Lack of land tenure was not a topic that was discussed at all during the scoping phase of this study, which, however, may have important considerations for processing as a livelihood. 
Relocation had resulted in very practical difficulties for processors, to continue their enterprise, as the following extract from a smoked fish processor in Kampong Chhnang shows. Trade networks do not seem to be disrupted however, as traders and middlemen seem to continuously visit this community, as per the processor. 
Before we smoked the fish on the river, now we do it on land because the government doesn’t allow processing on the river. This year only we moved here. We have a big problem with water here, we can’t access fresh water here… It is difficult to transport fresh fish here because there isn’t enough water in the river.  (KC PR 01)

Past, present and future of processing: processor perceptions 
As discussed above, processing is seen as a gendered, generational practice, among most respondents. Women, like the processor illustrated in the extract below, seem to take pride in their processing practice. For them, it is not just a livelihood activity, but a part of their own identity as well. 
This is my birth place. I am not yet married (35years old) and I am living with my parents. My parents used to do this business so I am now continuing it. Both parents were involved in this. I have been doing this business for 20 years now and I don’t know when my parents started this…It was a long time ago…I have hired labour; 20 women for fish drying and 10 men for making fish paste and fermented fish… I categorise this business as a large scale one. This location is good and popular for selling processed products. We send it out to other Provinces also. I am the only big wholesaler trader here, the others here buy from me… I know everything about this trade and I do it by myself… I think it is an easy job, I take care of my parents, I like it. I like the trading but not the processing part of my job that much. It is a dirty job, smells bad and the process is very difficult. (PU WS 02)
At the same time, the processors feel that their job is a ‘bad smelling and difficult job’. Therefore, according to the respondents of the scoping phase research, while the current generation of processors will likely continue their processing activity, there is a big question mark on whether their next generation would continue the processing activities, as the extract below illustrates. Overall, there was a strong perception among most processors that they prefer their own children working for the government or private sectors, and not be involved in processing activities. 
I don’t know whether the younger generation will come into this, the younger generation doesn’t like this smell, it is a bad smell here. Sometimes they don’t even like to come and help here because the smell is so bad. (BT PR 05)





[bookmark: _Toc56472688]MARKETS, TRADERS AND THEIR PRACTICES

[image: ]

According to primary data from the current scoping study, processed products are sold through different channels by the processors: 
a) directly sold to organised markets (traders with permanent or temporary stalls in markets), both retailers or wholesale traders, within the Province and outside the Province
b) directly sold to consumers in the village either from home or from a village/district market
c) sold to middlemen who sell to retailers, wholesalers or exported to Vietnam/Thailand either directly or via other middlemen 

However, according to Rab et al (2006), there are six main trading channels, including direct export to Thailand or selling to exporters. The scoping phase of the current study did not come across any evidence of processors who export directly or sell to exporters. Instead, the processors were of the opinion that the middlemen that they sell their products would be engaging with the exporters. The link with exporters seemed most direct for those who were engaged in semi-processing small low value fish for Prahoc, which the processing plant owners were selling to middlemen who come to a local market, and the middlemen were selling it to processors in Thailand, to be turned into Prahoc. 
Table 6: Trade channels 

[image: ]
Rab et al, 2006: 50

[bookmark: _Toc56472689]Sales to consumers at home or in village/district markets 
The role of fish processing and trading in supporting some of the most vulnerable people: Petty traders and hawkers
I had 3 children, 1 son and 2 daughters. They are dead. I am now living alone, doing this small trade. I have 7 grand children. One is a fresh fish seller in the market, 4 of them are married… Consumers come to me because they pity me. They know that I need to feed small grand children, so they come and buy from me… There are no problems in the family, I don’t have enough money to feed my grand children (KC RT 01). 
[bookmark: _Toc56472690]Trade through organised markets
Published literature categorises processed fish traders/markets in to three types: City markets, Provincial markets and District markets (Rab et al, 2004). In the processed fish value chain, wholesale traders, their trade practices, socio-economic characteristics and trade networks remain one of the least studied areas. In contrast, retail traders have received some attention (See Rab et al 2004 and Rab et al 2006). 
In addition to the above categorisation, the scoping phase of DFM Cambodia finds instances of ‘road-side selling’ or a collection of stalls that trade processed fish products on certain locations along the main roads in Cambodia: in Stoung district in Kampong Thom Province (Siem Reap-Phnom Penh main road), in Mukh Kampul district in Kandal Province (Rokakung Road that connects Kampong Thom and Phnom Penh) and in Krakor district in Pursat Province[footnoteRef:3] and 9th km post (on A5 highway) in Prek Pnov in just outside of Phnom Penh. Prek Pnov serves as a major fresh water wet market, including fish from aquaculture farms within Cambodia and Vietnam and the processed fish stalls line the road side of this market space.  [3:  This is not a comprehensive list of ‘road-side’ selling of processed fish products in Cambodia, these are only the locations that were captured in during the scoping phase of the DFM project. ] 

Psar Prahoc in Battambang was the only market captured in the DFM scoping phase that did not engage in retail trade. This market space engaged primarily in processing Pa Ork, Prahoc and to a lesser extent Mum and engaged in wholesale trade, to Phnom Penh markets and Siem Reap.
The scoping phase focused on a series of markets in the main cities such as Phnom Penh and Siem Reap, Provincial markets such as Kampong Chhnang and Koh Kong and district markets such as Krakor and Stoung markets. 

[bookmark: _Toc56472691]Organisation of processed fish markets
Observations and counts of stalls in City, Provincial and District markets around the Tonle Sap, Mekong and in the coastal regions conducted during the scoping phase of DFM Cambodia show that in general, there are at least 3-4 stalls that trade processed fish products in these markets. These stalls tend to be clustered together in most cases, and are located close to the wet section of the markets: fresh fish and meat. 
In most markets, apart from the cluster of stalls inside the permenant structure of the market that trade process fish based products, there were a number of ‘petty traders’ outside the permenant structure, conducting their trade from a plastic sheet/tarpaulin on the ground. Some of these stalls had a temporary roof such as in the form of a large garden umbrella and other did not have any roof cover at all.
In terms of number of stalls, Orussey market in Phnom Penh, Psar Leu in Siem Reap and Kampot market were the biggest markets, as the table below shows. Both Orussey market and Psar Leu can be categorised as City markets whereas Kampot market is a Provincial market. Orussey market traded both fresh water products and marine products (see details below), traders in Psar Leu seemed to specialise in fresh water products and Kampot market specialised in marine products, both produced in the coastal regions of Cambodia and imported from Thailand. 
The ‘road-side’ trading clusters are located right next to the main roads, most with extensions towards the road, in the form of umbrellas on the road-side and permanent structures behind these. Products are displayed in the front of the stall and the permenant structured at the back are used primarily storage areas. 
Psar Prahoc comprised about 5-6 sections of fish processing and storage areas primarily, housed within a long narrow building. Some of the processing was taking place in the small cluster of buildings behind the main market building as well.
Table 7: Markets visited during scoping phase 
	No:
	List of market spaces visited- outside PP
	Number of processed fish stalls/traders

	1
	Krakor market
	5

	2
	Krakor road side selling
	8

	3
	Chouk market, BT
	3

	4
	Psar Leu, SR
	30

	5
	Ponley market, KC
	4

	6
	Psar Chhnang, KC
	5

	7
	Psar Leu, KC
	4

	8
	Poipet market, BM
	5

	9
	Psar Nat, BT
	7

	10
	Old market, SR
	4

	11
	Psar Prahoc, BT
	6

	12
	Stoung market, KT
	6

	13
	Stoung market-road side, KT 
	15

	14
	Kampong Thom market
	Don’t Know

	15
	Pouk market 
	4

	16
	Dong Toung Market-KK
	5

	17
	Psar Samaki- Kampot
	26

	18
	Crab market-Kep
	8

	
	List of market spaces visited in PP
	

	1
	Kandal province-road side prahoc
	8

	2
	Prek Pnov (road side)
	12

	3
	Orussey
	80

	4
	Central market
	6

	5
	Tuol Tom Puong
	6

	6
	Psar Derm Kor
	10

	7
	Chbar Ampov
	6

	8
	Olympic market
	0


Source: primary data, semi structured interviews with processors 
Similar to the provincial and district markets, processed fish stalls are clustered together at the Orussey market in Phnom-Penh, between the wet products and the grocery products (see figure below). Most of the stalls that sold dried marine fish products were located along two main aisles of the market; the top two rows of the map below.  Certain traders seemed to have acquired the stall right next to theirs.  

Figure 19: Stall mapping of Orussey market
[image: ]
Source: Primary data-Mapping of stalls at Orussey market
In general, the dried fish products were hung in the stalls, the fermented products and paste was kept in plastic buckets and the smoked products were stacked. Most traders with stalls in permanent market buildings use the stall as storage, while some of the small-scale traders that operate on the roads just outside the market area, transported all their products each day to the market and back. None of the traders in any of the markets mentioned the use of warehouses: if required, their homes were used for storage purposes. Some traders in the city markets kept deep freezers in their stalls, these were used to store dried fish. A trader at Orussey market stated that if the dried fish is kept in the freezer, it can be kept for about a year. If it is kept in room temperature, it will keep only for about six months. 
[bookmark: _Toc56472692]Types of products and volumes sold
Both marine products and fresh-water products are sold in the same market, in certain stalls both types of products are sold in combination. However, in general, District and Provincial markets in the coastal areas trade primarily marine based products and markets around the Tonle Sap and the Mekong trade fresh water products. There was at least one stall that traded processed fresh water products in the coastal markets and at least one stall that combined marine processed products with processed fresh water products in the markets around the Tonle Sap and the Mekong. These traders were primarily engaging in retail selling within the district or province. 
Certain stalls in the ‘road-side’ selling areas in Stoung (Kampong Thom) and Krakor (Pursat) areas had a wide variety of products for sale. For example, one wholesale trader in Krakor had more than 20 different types of processed fish products in her stall and a stall in Stoung had 15-20 processed fish products. However, not all stalls in these ‘road-side’ stretches had a similar wide range of products, as we did observe certain stalls that traded only about 2-4 types of products. In contrast, the ‘road-side’ selling areas along the Rokokung road in Kandal Province were specialised: they sold primarily Prahoc and fish sauce that they have processed themselves, in certain cases combined with Mum and Pa Ork. 
In the Orussey market, a total of 93 stalls traded fish based processed products. However, out of these, only 33 stalls sold exclusively fish based processed products. Another 38 stalls sold processed fish products, and other processed animal meat products such as dried beef and pork sausages. A total of 80 stalls  traded fish based processed products (in certain cases mixed with non-fish based processed products) and the balance 13 stalls traded fish based processed products in combination with other processed products such as dried mushroom, salted bamboo, dried tofu, dried seaweed, Soy bean sauce and grocery products such as noodles and spices. A conversation we had with a woman trader in the Orussey market revealed that the decision to include processed products of other animal-based meat, such as dried Beef and Pork Sausages was based on the demand from their buyers.
Figure 19: Products traded at Orussey market
[image: ]
Source: Primary data-Mapping of stalls at Orussey market

In certain specific cases, traders sold products that were regarded as regional specialities in their processed fish stalls. This trend can be observed in Kampot, a region close to the coastal belt of Cambodia, where processed fish traders sold marine processed products primarily, in combination with different types of pepper from the region: 10 stalls out of 26 processed fish stalls in the market sold peppers. In areas such as Stoung, almost all the stalls in the ‘road-side’ collection of stalls had dried beef combined with processed fish products.
At the Orussey market, as the graph below shows, a relatively high product specialisation can be observed: 23 stalls out of 93 stalls sold only one product and more than half of the stalls sold less than three products. However, 18 stalls traded 5 or more than 5 products and out of these 18, only 6 traded marine products and the rest were trading fresh water products.  





Figure 20: Diversity/specialisation of products at Orussey market

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Figure 21: Estimated volumes traded at Orussey market

[bookmark: _Hlk56470987]Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Figure 22: Seasonality of freshwater products-by purchase month

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Figure 23: Seasonality of marine products by month of purchase

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh

[bookmark: _Toc56472693]Demand and seasonality in sales of processed products
There are differences in peak season for selling at the Orussey market and peak season for selling in the Provincial and District markets outside of the capital Phnom Penh. As the graph below shows, the peak selling months at Orussey are December, February and April with sales declining from July to November. However, in the Provincial and District markets, the peak selling months were stated as May to July/August. The traders in the District and Provincial markets stated that the peak season is a result of the increased demand for processed/dried fish, during the dry season, when the fresh fish supply is at its’ lowest. 
The difference in peak seasonality between the city markets such as Orussey market and the Provincial and District markets could perhaps be explained by the fact that in order to meet the increased demand from May-August, the traders at the District and Provincial markets stock up by purchasing their products from the main City markets such as Orussey, prior to May. 
Further, all the traders at the District and Provincial markets stated that they trade higher volumes during the Chinese New Year in January and during the traditional Khmer New Year in April. A few traders also mentioned the ‘wedding season’ as a peak selling season for processed products, which was explained as to roughly coincide with the dry season in Cambodia (April-July). These trends hint at the cultural food preferences among the Cambodians, for processed fish products, especially linked to traditional festivals. [bookmark: _Hlk56180904][bookmark: _Hlk56180905][bookmark: _Hlk56180906][bookmark: _Hlk56180907]An interesting research question to be explored linked to this preference in Cambodia would be the role played by processed fish products in traditional festivals, whether there are any changes in this preference of processed fish products during such festivals and whether there are any within-group differences in food preferences observed above (For example, differences within rural and urban people, generational differences etc.).


This increased demand was also attributed by most of the District and Provincial traders to migrant workers (to the urban areas and across the borders such as Thailand) who were returning home for the holidays. They were seen to purchase the products for consumption with family during holidays as well as purchasing these processed products to take to with them when they migrate for work, following holidays. 









Figure 24: Seasonality of freshwater products-by months sold

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Figure 25: seasonality of marine products-by months sold

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
In terms of change in demand or volume of products sold, all the traders, irrespective of the market location or type, stated a decline, over the last five years. The graph above, based on the rapid survey results show a clear decrease in sales of all the main processed fish products, and especially those of dried fish (Trey Ngeat) and fermented fish (Mum and Pa Ork). However, this result itself may not mean that the overall consumption patterns may have changed in Cambodia. One of the reasons for this decline could be more processed products moving or being traded within the Provincial and District markets, without making their to Orussey or Phnom Penh markets. With connectivity infrastructure improving in Cambodia, including in certain rural areas, the trade links within the Provinces and Districts may have strengthened, reducing the need to trade products through middlemen and traders in Phnom Penh. However, most of the main processing sites of fresh water products in Cambodia continue to take place on and around floating villages, and these areas still remain very poor in connectivity infrastructure; during the flooding season, the roads still go completely underwater. Further, with some of the dwellers on floating villages, especially in Pursat and Kampong Chhnang Provinces being relocated onto ‘land’, based on a decision by the government of Cambodia, connectivity infrastructure (and other basic services such as drinking water) had deteriorated even further. The level of influence of connectivity infrastructure in processed fish based product trade in Cambodia was not studied in any detail within the scoping phase of this research.[bookmark: _Hlk56180919][bookmark: _Hlk56180920][bookmark: _Hlk56180921][bookmark: _Hlk56180922]Potential link between connectivity infrastructure and transport, and processed fish trade remains a research gap in Cambodia


Migration for work and demand for processed fish products
Further, qualitative data collected from traders and processors across the Tonle Sap and in the coastal Provinces highlight an observation of a decreasing trend in demand for processed fish products-both fresh water and marine. Traders in both regions highlighted the out-migration of youth, both men and women- to urban areas and to countries such as Thailand, for work on construction or in the apparel sector, to be triggering this drop in overall demand, as family sizes have shrunk noticeably. This trend was most obvious in the islands off the coastal regions of Cambodia. 
‘Youth after getting married, migrate to Thailand to sell their labour. So this area is very silent now.’ (BT WS 01) 
(Compared to 10 years ago) Not many consumers now. Everyone had migrated to Korea, Thailand as factory workers. So not many consumers to buy from me. Fish catch is also low now, so the price is higher. I can make only a small profit from my sales now. (KC WS 02)
The scoping phase research was not able to conduct any data collection targeting these groups that had migrated from the rural areas into Phnom Penh and surrounding areas of the city. Discussions with traders within Phnom Penh markets revealed a group of mobile sellers, who purchase processed fish products from the main markets or the processing units in Phnom Penh and supply to street food vendors that provide meals for those migrant workers who work in the apparel factories in and around Phnom Penh, as the extract below illustrates. 
I am also a retailer, I go in the motor bike near the airport and sell dried fish there. That area has a lot of garment factories…I sell to the eateries where the garment factory workers eat, these are my main customers, the workers also buy from me. (PP PR 01)
[bookmark: _Hlk56180934][bookmark: _Hlk56180935][bookmark: _Hlk56180936][bookmark: _Hlk56180937]Studies that focus on the linkages between (gendered/intersectional) trends of migration for work and change in demand and consumption patterns of traditional processed fish products remain a gap in Cambodia.

The literature review conducted for DFM Cambodia highlighted a few studies that focus on nutrition intake levels of these apparel sector workers, as experimental research, focusing on the provision of ‘Low-Price Model Lunch sets’ (Makurat et al. 2017, Makurat et al, 2019). However, these studies only focus on the intake levels of different nutrients, and do not capture any of the trade, consumption preferences or purchasing patterns of traditional processed fish based products and these migrant workers. 
Tourism, diaspora and processed fish products
Processed fish trade has linkages with tourism- both local and international. The section above on market organisation highlighted the important demand trends from tourists that visit, in creating ‘road-side selling’ clusters. These tourists or travellers were both Cambodians and people from outside the country.
Foreigners come to visit this area, they buy my products and if they like the taste, they call me and order more and  I transport it. Foreigners who come to visit the islands are brought here also, after visiting the other islands. (KK PR 04)
Another important consumer category highlighted by traders especially in the city markets, the Provincial markets, and the ‘road-side’ selling clusters were Cambodians living abroad who are visiting their relatives in Cambodia (also called Diaspora) and friends and family of those diaspora, as the extracts below illustrate.
Sometimes relatives living in Battambang of those who live in the USA or other countries come and buy Smoked Kes, Broma and Trey Praham and take it to the US. (BT WS 01)
The rapid survey results show that these diaspora are an important customer base, as the bulk of the ‘export’ that they reported to the survey team, was actually comprising this segment, who purchase primarily for their own consumption or to be used in specialty restaurants of Cambodian food abroad.  









Figure 26: details of products being sold outside the country

Source: Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
While markets such as those located in Siem Reap and Phnom Penh seem to continue to experience relatively steady demand for their products from foreign travelers, the scoping phase highlighted a markedly decreased demand from such travelers in the coastal areas of Cambodia. The excerpt below from a trader in the Koh Kong market illustrates the changing tourism trends in the coastal areas, with new ‘developments’ coming into the area, and as a result the changing nature of demand for their processed products. Therefore, any intervention that target marketing these products to foreign travelers, who are in general seen as with high spending segments (for good quality products), should pay attention to these changing trends. 
Seven years ago, many foreigners used to visit the natural parks here in Koh Kong, but now there are only Chinese tourists coming here. They are not interested in buying these marine products. Not many Khmer people also come to visit this area now. Some tourists are still coming to the Tatai area, but that is a bit far from here and it is a hilly area. A casino is opened in the national park, so foreigners are only going to the islands, instead of coming here. (KK RT 02)
Changing consumer demand and potential linkages with food safety and health 
The scoping phase research clearly established food safety related concerns from all the actors along the value chain of processed products, including consumers. However, a clear trend was also to point the blame at another actor along the value chain, rather than admitting to compromising food safety in anyway, by themselves. These concerns of food safety were expressed mostly when questioned about personal or family food preferences. Quality checks of products by government authorities, even at the bigger city markets, did not seem periodic or systematic, with most traders mentioning that there is an annual inspection by trade related authorities. However, instances of fines or any violations of food quality standards were not mentioned by any of the value chain actors. 
In certain cases, especially in the preparation of Trey Ngear, Kappik and Pa Ork, the use of food colouring was mentioned by the processors and traders. They explained that these are not harmful for consumers in anyway, and in most cases, the colouring was used because of specific requests by middlemen buyers, who communicated the demand preferences of consumers. For example, in Kamong Chhnang, a woman processor and trader explained to us how she prepares one batch of Trey Neart with food colouring because the order is for a specific middlemen who requested it thus, and another batch, without food colouring. The same case was explained to us for Kappik, as illustrated by the extract below. 
Earlier we used to make kappik as natural, without using any food colour and it wasn’t mixed with fingerling. But now retailers want it mixed with colour and fingerling and salt. So this kappik can be kept only for 1 year. Otherwise it can be kept for 3-4 years. These days it is easy to sell it if it is mixed with colour, but it has bad effects on health. But people want that colour and that taste now. (KK PR 01)
All the actors in the value chain denied their own use of pesticides or any other chemical agent to increase the shelf life of the products. However, the team did come across cases where a wholesale trader explained to us, how retailers would use such chemicals, because their storage arrangements are sub-standard, in the limited spaces that are available to them for retail selling, as the extract below from a wholesale dealer at the Orussey market shows. Similarly, a woman processor the team met in Phnom Penh, who had traveled from Takeo to purchase small fish for Prahoc processing explained how a particular Prahoc processing factory in her area uses such chemicals, and how the workers in the factory suffer from skin diseases, because of the continued use and exposure to these chemicals. This processor became very cautious during this conversation, as it was being documented in writing, and she refused to continue the conversation beyond this point. In a few cases, at the other end of the value chain, fishers and aquaculture farmers were alleged to be using pesticides to catch and kill fish, by the processors. 
Checkers from the government checked some other stalls here. If they find any chemicals in the products, they confiscate those products. We don’t use chemicals and pesticides in this market. We keep our products in these bottles, but in the smaller markets the products are kept in buckets and there are lots of flies. So in order to keep the flies away they use chemicals (PP WS 01)

A youth group the team met mentioned their concerns about food safety and hygiene concerns in relation to processed products, which they explained was shaping their food preferences. However, a detailed survey on consumer perceptions and experiences of food safety and production/processing hygiene conditions, of different segments of consumers (urban/rural, local/diaspora, younger/older) were beyond the scope of this phase of the research, and remains a gap.[bookmark: _Hlk56180954][bookmark: _Hlk56180955]Consumer perceptions and experiences of food safety, and hygienic processing and trading related conditions of processed fish remain a research gap in Cambodia. Understanding these trends will inform policy on food safety and quality assurance and certification processes, which will be prerequisites for expanding processed product markets, especially into higher value products. 




[bookmark: _Toc56472694]Trade routes for processed fish
As per primary data collected for this scoping study, the movement of processed products in Cambodia takes place at different levels: a) within the community, b) within the district, c) within the Province, d) across Districts and Provinces and f) across national borders. The two figures below are derived from primary data collected from the scoping phase and they do not include sourcing and selling routes within the Provinces and Districts. 
At an extremely micro level, the scoping phase data collection came across processors who were ‘trading’ their products within their community: the floating village that they live (see case of BT PR 04 above). The majority of the processors and traders were selling their products to middlemen/Mooi, from outside the Province, or to middlemen/Mooi at the District or Provincial markets. In general, products being traded to Phnom Penh, via middlemen, was common, although trade with other fish /processed fish producing Provinces such as Siem Reap and Battambong, was also taking place, to a lesser extent. However, trade with non-fish producing Provinces such as Takeo, Prey Veng was minimal, from the Provincial and District markets. Trade between Provincial and District markets around the Tonle Sap that produce Inland water products and coastal Provinces that produce marine products were also minimal. These trade routes seem to be dominated by Phnom Penh markets, as seen from figure XX. Cross-border trade, directly from the Provinces, was not very common, except in Battambang, where the medium/large scale producers did mention trade with Thailand. 
Phnom Penh markets, especially Orussey, emerge clearly as a hub for processed fish product trade in Cambodia, based on trade route mapping of District and Provincial traders and the rapid survey data of Orussey and Derm Kor markets. Products were coming to these Phnom Penh markets from both the fresh water regions around the Tonle Sap as well as the coastal regions and in turn, products were flowing from these markets out to all these regions. Orussey market also acts as a gateway between fresh water regions and products, and coastal regions and marine products, as products pass through the market, probably based on its geographic location and established transport and logistics networks.
As explained above, Cambodians living abroad, or those visiting their relatives living abroad and to a lesser extent foreign visitors, also formed an important customer base for these products from the Phnom Penh markets. Another trade route extends to Vietnam and Thailand, primarily via middlemen, both Cambodian and non-Cambodians. This trade route, as explained in box XX, remains one of the least studied and therefore a research gap, with potentially important policy and practice implications. 

Box 3: Psar Samaki in Kampot as a mini-hub for processed fish trade
This market seems to be an excellent case as a market hub, comprising 25-28 stalls that channel products from other parts of the country- mainly Phnom Penh and Koh Kong, from abroad-Vietnam and Thailand, and from within Kampot. It was also selling the marine processed products to Orussey market in Phnom Penh and selling fresh water products in the region, traded primarily via Phnom Penh. As a  result, there seemed to be an interesting in and out flow of a wide range of products, making some very interesting value and market chain linkages. 


gure 27: Processed fish selling sources by processors and traders in the Provincail and District markets[image: Physical map of Cambodia 1997]
Source: primary data, semi structured interviews with processors 

Figure 28: Processed fish buying routes (green) and selling routes (blue) by traders at the Orussey market
[image: Physical map of Cambodia 1997]
[bookmark: _Hlk53232568]Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Trade with Vietnam is only for Dried Snake, as per the rapid appraisal 
[bookmark: _Toc56472695]Export of processed fish products
BOX 4: REFLECTIONS ON CROSS BORDER TRADE-POIPET
Following directions from a passerby, we arrived at a big empty looking compound, where we could observe some loading and unloading taking place so we went and had a look. There was a small cart, already loaded with 25l water bottles, being loaded with very small fresh fish in ice by two men. The fish that was in small shopping bags packed into white regifoam boxes with ice, was being loaded bag by bag, into the cart. We had a brief chat with the two men and they said that they have to pay ‘tax’ at seven points. When we asked them how much they have to pay, he said he doesn’t want to tell us the amount. The fish was from Kampong Thom, they had got it from a middlemen and was transporting it to the Thai side. This seemed like a transit point or a depot for fresh fish. There was a big heap of Prah fish on the ground, without any cover above or underneath, and there was a pick-up truck parked next to it and a few people were walking around the heap of fish. This we were told is farmed fish coming in from Thai. So small wild capture fish seemed to be going out and big farmed fish seems to be coming into Cambodia.
When we went back to the same place later in the morning, towards the back of the compound, there were 3 container looking trucks filled with metal boxes with fish being unloaded, by an army of workers, around 20-30, most in boots and some in uniform. There was a group of people seated and watching these proceedings, who looked like book keepers. 
We started to walk towards the border crossing location, and stopped and observed the movement of people, goods and vehicles. There was a steady stream of trucks coming in to the Khmer side, all covered in Tarpaulin. People were queuing for passport clearance, on both sides and on the incoming side, there was a long queue of moto taxis, waiting for passengers, with a  quick turn around time, most who crossed to the Khmer side at that point looked like working women, with a few men who looked like construction workers. We waited there for a few minutes, and started walking away from the border. Stopped at the main junction and asked a Tuk Tuk driver about a place where unloading/loading takes place for processed fish. He couldn’t give us any clear directions, however, he explained that some processed fish will be moved across the border in the morning, and if the ‘tax’ is too expensive, based on the staff that is manning the border at various points, then they stop moving the fish in the morning and do it in the afternoon instead, around 6pm-7pm, when the staff shift had changed. 
This narrative points towards the ‘fuzzy space’ at the border between the two nation states, which also provides men and women ‘room to manoeuvre’ as explained by Kusakabe et al. (2008) in their study on gendered cross border trade of fresh fish. 
We left Poipet with the confirmation that unless there is a clearly thought-out strategy to gather data on volumes of processed fish crossing the border, such as followed by Kusakabe et al. (2008), collecting such data, given the ‘informality’ of the cross border trade, was impossible.
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[bookmark: _Toc56472696]Selling prices of processed products
The following table summarises the buying and selling (by retail and wholesale) prices of processed products, across the country. There are large variations in prices, which are largely attributed to the quality (size and freshness of fresh fish used) and source of fresh fish, i.e: wild caught fish vs. cultured fish. Certain products such as the smoked big Kes fish was primarily targeted for Cambodians living abroad or tourists. 

















Table 8: Buying and selling prices of processed products
[image: ]
Source: semi-structured interviews 
[bookmark: _Toc56472697]Traders, trade histories and trade practices
It is often difficult to distinguish between wholesale traders and retail traders, in all types of markets. As per primary data collected during the scoping phase, at the city markets, there were a few traders that engaged in their own processing, at least of some products, however in general, there were less traders engaged in processing at the city markets, compared to the Provincial and District markets. Those traders who engaged in processing were sometimes purchasing semi-processed products such as cleaned and salted fish and making mum/mam and pa’ork by mixing the fish with ingredients (ex: fish wholesale trader from the Chouk market).
At district/processing sites level, it is sometimes difficult to distinguish between processors, retailers and wholesalers, as all three of these roles are played by the same person or family unit. As per primary data from the scoping study, 27 respondents out of the total 58 play multiple roles within the processed fish value chain. There was only one respondent who was a fisher and a processor, the rest were all processors/retailers/wholesalers. There were only 3 that played the roles of both retailer and wholesaler. Therefore, there was a higher proportion of those who played the dual role of processor and trader.  
In the ‘road-side’ selling stalls, almost all of the traders were processing at least some of the products that they were trading and they were wholesale traders as well as retailer. Almost all of them traded with Phonm Penh markets and/or middlemen trading with Phnom Penh. Further, local and foreign travellers that travel between the main cities and tourist attractions such as Phnom-Penh, Siem Reap and Battambang were also an important segment of the buying segment of these ‘road-side’ trading clusters. 
According to the primary data collected from the Orussey market traders, out of the 40 traders interviewed, 32 of them procure their processed products from processors directly and 14 of them procure the products from middlemen. However, these categories often overlapped and traders were procuring from more than one particular source. 26 of them were selling to retailers, in combination with engaging in retail trade by selling to consumers whereas only 3 of the traders were selling exclusively to other wholesalers. 
Figure 29: Supplier and buyers 

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Similar to the trends discussed above, drawing distinctions of processed fish traders into wholesaler and retailer categories was a complex process at the Orussey market. In fact, as the graph above shows, wholesalers in the biggest processed fish market in Cambodia sell to a combination of primarily retailers and consumers; playing the role of both the wholesale traders and the retailers who sell to the consumers at the end of the market chain.  

[bookmark: _Toc56472698]Business and trade history
Those who engage in processed fish trade have at least a general history of trading in their previous generations and more specifically trade of processed fish products or fresh fish. We could assume that the family tradition of processed fish trading is even stronger among wholesale traders of processed fish traders. For example, out of the 40 traders interviewed as part of the rapid appraisal in three Phnom Penh markets, 21 of the traders stated that they are continuing the business from their parents/mother (See figure XX below). Further, almost half of the 40 traders surveyed indicated that at present, there is family involvement in the business at present, as the figure xx shows. Others stated requirement of relatively low capital, ease of trade, low levels of education and the ability to stay close to their families, without migrating to work, as reasons for starting up processed fish trading (See figure XX below). 
The in-depth discussions with the traders at Orussey market reveal that in most cases, daughters have been helping out their mothers with the trade and they take the trade over, at first under the supervision of the mother and then on their own. Some of these traders were still looking up to their mother for guidance and for business ethics, while some others manage the trade on their ow, even if their mother is present at the stall. In the latter case, the woman trader had a business management degree and had chosen to manage the family trade as this gave her independence. 
Figure 30: Reason for establishment 


Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh




Figure 31: Family involvement in trade
[image: ]

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh

There is also a trend of siblings or extended family members being involved in processed fish trade. According to the rapid appraisal survey data, there are seven traders who have other family members owning stalls in the same Phnom Penh markets or other markets in Phnom Penh, among the total of 40 traders. This trend could be a result of siblings following on from their mother/parents in business and starting up their own trade after marriage. We found two such family networks at the Orussey market and two such family networks at the Kampot market. 
Box 5: Family linkages among traders in Psar Samaki in Kampot
Family 1- mother (son looking after the stall), and daughter in law
Family 2- mother small trader, but long term and her daughter also a seller in the market
Family 3- mother and 2 sisters- said she was 3rd generation 
Family 4- young girl looking after her sister’s stall, mother a trader as well, but not in this market now  



Who are the processed fish traders in Cambodia?
Processed fish trade in Cambodia show clear gendered patterns: almost all the trader cum processors the team met outside of Phnom Penh markets were women. For example, out of the 29 traders that the scoping study team conducted semi-structured interviews with, 28 were women. The majority of the traders identified themselves as ‘Cambodian/Khmer’, however, in certain areas, the general ethnic demographics were reflected in the trader composition of a market too. For example, some of the traders in the markets in the Pursat and Kampong Chhnang identified themselves as Vietnamese. About half of the women traders that were selling processed products at the ‘road-side’ Prek Pnov market were Muslims. The majority of the traders from the regions interviewed by the scoping study were in the 45-60 age categories, with highest education level being reported as High School completion and most stating that they studied upto Grade 6 or 7. Most of these traders were born in the place that they live currently, or moved a short distance. 
The demographic analysis of the Orussey and other Phnom Penh market traders’ rapid survey are similar to the trends identified above (see figures below).
	Figure 32: Traders at Orussey market by sex
	Figure 33: Traders at Orussey market by age















 
Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh
Figure 34: Traders at Orussey market by place of origin

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh

[bookmark: _Toc56472699]Middlemen 
There are several middlemen in the processed fish value chain: middlemen suppliers from within the Province, from outside the Province and from outside the country such as from Vietnam or Thailand. They are supplying to middlemen, sometimes first level middlemen and second level middlemen, who supply to other Provinces, including Phnom Penh markets, and to middlemen or traders from other countries such as Thailand and Vietnam.  
We could assume that the role or reach of the middlemen had expanded within the processed fish value chain, and this warrants further exploration and analysis in the next phases of DFM Cambodia. The scoping phase of the current study did not include middlemen in the processed fish market chain, which remains a gap in published literature as well.
The role of the middleperson in the processed fish value chain in Cambodia is relatively under-studied, given the importance of the role within the value chain in ensuring the movement of products.


Concept and practice of Mooi
Regular, returning and trusted customers-both suppliers and buyers-are identified by the Khmer term mooi. Some traders stated that their mooi are in fact inter-generational, their mothers traded with the parent of the current mooi as the extract below shows. Mooi could be fishers that supply to processors, middlemen that supply to or buy from processors, retailers and consumers that buy from wholesale traders, processors that supply to retailers and wholesale traders, and consumers that buy from retailers. The following figures illustrate the traders interactions with mooi, based on the rapid survey.
Five middlemen supply Prahoc to us. They have been working with us for a long time, from their previous generations to this generation. (BT PR 03)
The in-depth discussions with the women wholesale traders at the Orussey market reveal that there is a certain level of social engagement with Mooi. Most of these traders stated that they would participate in a social event of their mooi such as a wedding or a funeral, if it is in Phnom Penh and if the event is outside of Phnom Penh, then they would either participate in person if time permits, or provide cash. 









Figure 35: Details of mooi buyers

[bookmark: _Hlk53232903]Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh

Figure 36: Mooi suppliers and number of products

Source:  Rapid appraisal of 40 traders at Orussey, Central and Derm Kor markets in Phnom Penh


[bookmark: _Hlk56181158][bookmark: _Hlk56181159][bookmark: _Hlk56181160][bookmark: _Hlk56181161]The practices and identity of mooi remain an important research gap to be filled within the fish and processed fish value chains in Cambodia.




[bookmark: _Toc56472700]Conclusions
processed fish Economy, value chain and livelihoods
The flow of fresh fish (wild caught and cultured, from within Cambodia and outside) destined for processing, is a complex web, with many players at different scales and operating from multiple locations. As explained above, according to the qualitative interviews a bulk of the fresh fish is sold to the middlepersons, who supply to the processors throughout the Tonle Sap region and in the coastal communities. This trend was confirmed by processors as well. The scoping team was not successful in distilling clear flows of fish for processing, including estimates of volumes and destinations. 
Further, the volume of fish that is imported from Thailand and Vietnam for processing in Cambodia, especially faced with declining wild caught fish catch, also remains an area to be further study. Based on experience during the scoping phase, establishing these flows of fresh fish (both wild caught and aquaculture) requires an presence at the landing sites during certain times of the day, continuously over a period of time, with detailed observations, estimating volumes being traded, understanding actors in the transaction and their destinations, including exports. Further study on the concept and practice of mooi and their role in the processed fish value chain will also provide a path to study the vertical linkages across the value chain.
The scoping study finds that a clear trend of movement of men and women in and out of fish processing is happening particularly in the coastal zone, but also in the inland water sector as well. Another clear trend is the majority of processors stating that they prefer their children selecting alternative livelihoods, in monthly paid employment.  However, for the current generation of processors and to a lesser extent traders, fishing and fish processing are seen as livelihood options that keep men and women close to their family, with the alternatives being migration for work to the cities and bordering countries, disrupting the family unit. Therefore, this movement of men and women, in and out of processing and trading these products, will have direct implications of the volume of production and the nature of the production unit in Cambodia processed fish products. At a broad level, this may mean a change in the processing sector in Cambodia, from a primarily home-based, micro scale enterprises that use traditional methods of processing into medium to large scale industrial and commercial scale processing sector. A related trend is role medium-large scale processing units play in Cambodia, their mode of operation, supply chains and trade routes and future plans. 
From a demand perspective, further study of the linkages between (gendered/intersectional) trends of migration for work and change in demand and consumption patterns of traditional processed fish products will provide useful basis for any decisions and interventions regarding value chain strengthening of processed products in Cambodia.

Ecological changes and development 
The lower availability of fresh fish during year 2019-2020 fishing season was clear during the scoping phase, given the extremely low water levels in the Mekong and Tonle Sap, impacting volumes of processed fish production and their prices. This trend is attributed in an emerging body of work by ecological scholars to construction of dams in the Upper Mekong area and to changing weather patterns. Fishing communities have clearly noted a drastic decline in their catch, as discussed above. Analysing this trend in the years to come will prove vital to understand the impact of the wide range of natural and man-made phenomenon on livelihoods such as fish processing and food security.
Despite the relative importance of the aquaculture sector in Cambodia and the potential for the relative proportion of the sub-sector predicted to further increase, at present, there is no comprehensive data or analysis available for the proportion of aquaculture fish that is used for fish processing in Cambodia, as the review of literature conducted as part of this scoping research phase shows. 
Socio cultural aspects
An interesting research question to be explored linked to the traditional preference in Cambodia for processed products would be the role played by processed fish products in traditional festivals, whether there are any changes in this preference of processed fish products during such festivals and whether there are any within-group differences in food preferences observed above (For example, differences within rural and urban people, generational differences etc.).
Consumer perceptions and experiences of food safety, and hygienic processing and trading related conditions of processed fish remain a research gap in Cambodia. Understanding these trends will inform policy on food safety and quality assurance and certification processes, which will be prerequisites for expanding processed product markets, especially into higher value products.
The role of kinship networks in processed fish value chains Studying the ‘movement of processed products’ from processor to consumer in Cambodia and the role of family or social networks in processed fish trade remains an unaddressed research gap in Cambodia.

Inland processed fish products- by product type 2014









Dry fish	Smoked fish	Pa Ork	Mum	Prahoc	Trey Hal	Trey Brolak	Dry Shrimp	18969	2330	3454	1264	29954	478	13231	157	
Inland processed fish production 2018-by product type



Dry fish	Smoked fish	Pa Ork	Mum	Prahoc	Trey Hal	Trey Pralak	Dry Shrimp	18221	3183	2651	1166	29881	325	17027	147	
Marine processed products 2018-by product


Dry Shrimp	Dry Squid	Dry ray	Dry fish	Small shrimp paste(Kapik)	Salt crab	Fermented Shrimp	Fermented fish	Fish Powder	Fish Ray	Dry Small shrimp	Dry fish Kakeum	702	51	35	594	710	582	250	455	205	600	650	145	
Fresh fish production from all sources 2018

Pailen	Mudul Kiri	Ratanak kiri	Oukdomeanchey	Preah vihea	Steung treng	Kep	Kampong speu	Kratie	Svayreang	Tboung kmom	Bunteaymeanchey	Kampot	Koh Kong	Phnom Penh	Kampong cham	Preyveng	Takeo	Kampong som	Battambong	Kandal	Kampong Chnang	Porsat	Siemreap	Kampong Thom	520	1540	1685	2320	2970	3230	3935	6420	11770	15130	16870	18775	24379	26814	29520	36280	38304	40420	51407	58935	64332	72177	73670	79244	90981	


Fresh fish production 2015-2018

Kampong Thom	Siemreap	Porsat	Kampong Chnang	Kandal	Battambong	Kampong som	Takeo	Preyveng	Kampong cham	Phnom Penh	Koh Kong	Kampot	Bunteaymeanchey	Tboung kmom	Svayreang	Kratie	Kampong speu	Kep	Steung treng	Preah vihea	Oukdomeanchey	Ratanak kiri	Mudul Kiri	60303	64005	52600	63150	61175	47836	27603	31196	30270	26692	37600	19556	19527	15480	13889.5	13350	8722.5	5954	2609	7812	2240	2190	1595	1350	#REF!	Kampong Thom	Siemreap	Porsat	Kampong Chnang	Kandal	Battambong	Kampong som	Takeo	Preyveng	Kampong cham	Phnom Penh	Koh Kong	Kampot	Bunteaymeanchey	Tboung kmom	Svayreang	Kratie	Kampong speu	Kep	Steung treng	Preah vihea	Oukdomeanchey	Ratanak kiri	Mudul Kiri	75500	70900	61700	66500	56230	49100	33818	32380	31620	29150	28049.66	26028	22335	17000	17518.18	13331	11280	6000	3700	7370	2310	2260	1610	1480	#REF!	Kampong Thom	Siemreap	Porsat	Kampong Chnang	Kandal	Battambong	Kampong som	Takeo	Preyveng	Kampong cham	Phnom Penh	Koh Kong	Kampot	Bunteaymeanchey	Tboung kmom	Svayreang	Kratie	Kampong speu	Kep	Steung treng	Preah vihea	Oukdomeanchey	Ratanak kiri	Mudul Kiri	85100	75324	68200	69220	49440	54600	48855	38770	34790	32640	28210	28070	24180	18370	16000	14400	10250	6350	3839	3140	2925	2270	1680	1500	#REF!	Kampong Thom	Siemreap	Porsat	Kampong Chnang	Kandal	Battambong	Kampong som	Takeo	Preyveng	Kampong cham	Phnom Penh	Koh Kong	Kampot	Bunteaymeanchey	Tboung kmom	Svayreang	Kratie	Kampong speu	Kep	Steung treng	Preah vihea	Oukdomeanchey	Ratanak kiri	Mudul Kiri	90981	79244	73670	72177	64332	58935	51407	40420	38304	36280	29520	26814	24379	18775	16870	15130	11770	6420	3935	3230	2970	2320	1685	1540	#REF!	



National fish production 2015-2018

Wild fish 	2015	2016	2017	2018	339269	348600	352470	360280	Aquaculture	2015	2016	2017	2018	143141	172499.84	207443	254048	Paddy field 	2015	2016	2017	2018	135210	146800	158700	157300	



Aquaculture production as a % of total fish production

2015	Phnom Penh	Kandal	Preyveng	Takeo	Kampong cham	Tboung kmom	Kratie	Kampong Chnang	Porsat	Battambong	Kampong Thom	Siemreap	Bunteaymeanchey	Kampot	Kampong som	Koh Kong	81.38297872340425	39.844707805476091	25.768087215064423	28.8498525451981	24.726509815675108	6.0297346916735659	9.3149899684723412	16.152019002375297	17.110266159695815	13.797140229116147	14.929605492264066	15.037887665026171	8.3979328165374678	17.923900240692376	6.0428214324529943	36.510533851503375	2016	Phnom Penh	Kandal	Preyveng	Takeo	Kampong cham	Tboung kmom	Kratie	Kampong Chnang	Porsat	Battambong	Kampong Thom	Siemreap	Bunteaymeanchey	Kampot	Kampong som	Koh Kong	91.443746555216705	39.12502223012627	25.616698292220114	10.534280420012353	22.641509433962266	21.79552898760031	26.595744680851062	18.045112781954884	19.448946515397083	15.274949083503056	29.139072847682119	18.335684062059237	8.235294117647058	24.334004925005598	10.905434975456856	48.70908252650991	2017	Phnom Penh	Kandal	Preyveng	Takeo	Kampong cham	Tboung kmom	Kratie	Kampong Chnang	Porsat	Battambong	Kampong Thom	Siemreap	Bunteaymeanchey	Kampot	Kampong som	Koh Kong	96.065225097483165	51.577669902912625	30.985915492957744	11.348981171008511	26.65441176470588	28.749999999999996	36.097560975609753	21.467783877492057	21.847507331378299	18.4981684981685	31.139835487661578	20.875152673782594	8.8187261839956452	22.70471464019851	9.2211646709651021	53.794086213038824	2018	Phnom Penh	Kandal	Preyveng	Takeo	Kampong cham	Tboung kmom	Kratie	Kampong Chnang	Porsat	Battambong	Kampong Thom	Siemreap	Bunteaymeanchey	Kampot	Kampong som	Koh Kong	96.476964769647694	63.004414599266298	36.038011695906427	13.112320633349828	33.076074972436601	32.009484291641968	44.095157179269329	23.853859262645997	26.428668386045878	23.13565792822601	34.381903914004027	23.653525818989451	11.584553928095872	17.962180565240576	13.863870679090395	50.622808980383383	



Active fisher families and fishers 2015 - 2018

Families	2018	2017	2016	2015	679106	637664	724040	443605	People	2018	2017	2016	2015	1312962	1185027	1809777	985222	



Processed fish production by type of product 2018






[CATEGORY NAME]
[PERCENTAGE]

[CATEGORY NAME]
[PERCENTAGE]


Dry fish	Smoked fish	Pa Ork	Mum	Fish paste	Trey Hal	Sun dried whole fish	Dry Shrimp	16538	3083	2440	1151	29164	325	16918	147	
Processed fish production by type of product-2014-2018

2018	Dry fish	Smoked fish	Pa Ork	Mum	Fish paste	Semi dried fish	Sun dried whole fish	Dry Shrimp	16538	3083	2440	1151	29164	325	16918	147	2017	Dry fish	Smoked fish	Pa Ork	Mum	Fish paste	Semi dried fish	Sun dried whole fish	Dry Shrimp	16423	3129	2523	1183	29283	325	15910	147	2016	Dry fish	Smoked fish	Pa Ork	Mum	Fish paste	Semi dried fish	Sun dried whole fish	Dry Shrimp	15950	2180	3850	1450	27580	340	16180	180	2015	Dry fish	Smoked fish	Pa Ork	Mum	Fish paste	Semi dried fish	Sun dried whole fish	Dry Shrimp	18559	2317	3371	1264	29349	478	12821	151	2014	Dry fish	Smoked fish	Pa Ork	Mum	Fish paste	Semi dried fish	Sun dried whole fish	Dry Shrimp	18559	2317	3371	1264	29349	478	12821	151	



Processed Marine Products Volume by type 20
15-2018

2015	Dry Shrimp	Dry Squid	Dry ray	Dry fish	Shrimp paste(Kapik)	Salt crab	Fermented Shrimp	Fermented fish	Fish Powder	Dry Small shrimp	701	165	38	510	401	221	244	220	662	145	2016	Dry Shrimp	Dry Squid	Dry ray	Dry fish	Shrimp paste(Kapik)	Salt crab	Fermented Shrimp	Fermented fish	Fish Powder	Dry Small shrimp	705	153	34	524	521	231	280	161	610	45	2017	Dry Shrimp	Dry Squid	Dry ray	Dry fish	Shrimp paste(Kapik)	Salt crab	Fermented Shrimp	Fermented fish	Fish Powder	Dry Small shrimp	672	57	35	597	606	247	455	173	600	145	2018	Dry Shrimp	Dry Squid	Dry ray	Dry fish	Shrimp paste(Kapik)	Salt crab	Fermented Shrimp	Fermented fish	Fish Powder	Dry Small shrimp	702	51	35	594	710	582	250	455	205	650	



Processed fish production by Province 2014-2018

2014	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	7000	5199	5300	6000	3004	6354	6974	8035	8395	5850	2015	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	3800	2725	2945	4575	3603	3995	5120	6955	7385	5055	2016	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	3960	3190	3715	6260	4460	6965	6345	9600	11105	9250	2017	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	1237	4563	3015	4949	4684	6352	7206	10787	13040	13090	2018	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	1287	3622	4135	5149	5225	6302	7276	10857	12763	13150	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	



Inland Processed Fish Products 2018-by Province

Dry fish	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	10	10	20	5	100	35	40	273	465	525	200	1050	785	780	2400	3023	1550	1370	1970	1650	1960	Smoked fish	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	0	0	0	3	0	3	3	0	16	5	70	2	0	120	1019	15	69	79	564	765	450	Pa Ork	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	0	0	0	2	0	8	7	18	36	40	100	31	0	400	100	77	147	300	140	245	1000	Mum	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	0	0	0	0	0	0	0	0	10	5	0	4	17	35	10	33	108	182	102	60	600	Prahoc	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	0	17	0	45	75	30	60	130	360	150	670	1600	920	624	3400	5200	5300	6100	5200	Trey Hal	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	50	30	50	75	120	Trey Pralak	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	0	10	10	30	30	2	22	5	50	2150	1150	700	1453	985	95	2700	3835	3800	Dry Shrimp	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	13	81	33	20	Oudormeanchey	Preahvihea	Kompong Speu	Pailen	Svay reang	MundulKiri	Ratanak Kiri	Steung Traeng	Tboung kmom	Kraties	Bunteay meanchey	Kompongcham	Takeo	PreyVeng	Kandal	PhnomPenh	Porsat	Batdombang	Siem reap	Kompongchnang	Kompong Thom	



Marine processed product volume by Province 2015-2018

2015	Kep	Kompot	Kompong som	Koh Kong	4	1650	936	717	2016	Kep	Kompot	Kompong som	Koh Kong	7	1561	995	701	2017	Kep	Kompot	Kompong som	Koh Kong	144	1550	1110	783	2018	Kep	Kompot	Kompong som	Koh Kong	101	1680	1585	1013	



Number of fish processors 2015-2018-by Province

2018	Phnom Penh	Kandal	Preyveng	Takeo	Kampong Cham	Tboung Kmom	Kratie	Steung Treng	Kampong Chnang	Porsat	Battambong	kampong Thom	Siemreap	Bunteaymeanchey	Kep	Kampot	Kampong Som	Koh Kong	20	544	150	80	31	126	200	120	5825	138	700	450	280	240	20	80	120	2017	Phnom Penh	Kandal	Preyveng	Takeo	Kampong Cham	Tboung Kmom	Kratie	Steung Treng	Kampong Chnang	Porsat	Battambong	kampong Thom	Siemreap	Bunteaymeanchey	Kep	Kampot	Kampong Som	Koh Kong	20	694	150	70	27	126	2000	3000	560	138	650	430	280	230	20	85	120	360	2016	Phnom Penh	Kandal	Preyveng	Takeo	Kampong Cham	Tboung Kmom	Kratie	Steung Treng	Kampong Chnang	Porsat	Battambong	kampong Thom	Siemreap	Bunteaymeanchey	Kep	Kampot	Kampong Som	Koh Kong	20	816	150	50	27	126	500	1300	6300	138	500	430	280	1500	10	80	120	360	2015	Phnom Penh	Kandal	Preyveng	Takeo	Kampong Cham	Tboung Kmom	Kratie	Steung Treng	Kampong Chnang	Porsat	Battambong	kampong Thom	Siemreap	Bunteaymeanchey	Kep	Kampot	Kampong Som	Koh Kong	20	918	30	50	27	66	500	1300	6250	138	478	450	450	1500	10	80	120	360	



Diversity - By Product Type

1 Product	2 Products	3 Products	4 Products	5 Products	6 Products	7 Products	8 Products	10 Products	23	15	20	8	7	8	1	1	1	
Number of Stalls



Avg weight of product type sold by a stall - 5 years ago (KG)	Trey Ngeat	Trey Cha’eur	Trey Praherm	Prahok	Pa’ Ork	Yahe	Yiheu	Trey Broma	Mum	Kappik	Bangkea Kream	Other-Trey Phat	Other-Dried snake	Other-Dried stingray	Other-Trey Konthor's egg	Other-Snakehead murrel's egg	Other- Trey Brolak	1746.9230769230769	510	1040.4166666666667	992.5	930	0	50	1107.5	1453.3333333333333	0	70	68.333333333333329	172	25	100	60	400	Avg weight of product type sold by a stall - Currently (KG)	Trey Ngeat	Trey Cha’eur	Trey Praherm	Prahok	Pa’ Ork	Yahe	Yiheu	Trey Broma	Mum	Kappik	Bangkea Kream	Other-Trey Phat	Other-Dried snake	Other-Dried stingray	Other-Trey Konthor's egg	Other-Snakehead murrel's egg	Other- Trey Brolak	689.52380952380952	346.42857142857144	708.75	445.08333333333331	251.625	26.666666666666668	91.25	898.57142857142856	140.71428571428572	20	122.66666666666667	55	106.66666666666667	25	10	60	450	Product Type


Average Weight (KG)





Seasonality of Freshwater Products - By Purchase Month

Trey Ngeat	January	February	March	April	May	June	July	August	September	October	November	December	4	4	4	5	2	0	1	1	3	5	5	7	Trey Cha’eur	January	February	March	April	May	June	July	August	September	October	November	December	6	4	1	1	0	0	0	0	0	3	6	7	Trey Praherm	January	February	March	April	May	June	July	August	September	October	November	December	3	5	4	2	0	0	1	1	1	4	5	9	Prahok	January	February	March	April	May	June	July	August	September	October	November	December	3	4	3	2	1	0	0	0	1	2	3	6	Pa’ Ork	January	February	March	April	May	June	July	August	September	October	November	December	5	2	2	0	0	0	0	0	0	0	2	2	Trey Broma	January	February	March	April	May	June	July	August	September	October	November	December	0	2	5	2	1	1	0	0	0	4	4	4	Mum	January	February	March	April	May	June	July	August	September	October	November	December	2	2	3	1	0	0	1	1	1	1	1	1	Month


No. of Stalls




Seasonality of Marine Products - By Purchase Month

Yahe	January	February	March	April	May	June	July	August	September	October	November	December	0	1	1	1	0	0	0	0	0	0	0	0	Yiheu	January	February	March	April	May	June	July	August	September	October	November	December	0	2	2	2	2	0	0	0	0	0	0	1	Kappik	January	February	March	April	May	June	July	August	September	October	November	December	1	1	1	2	0	0	0	0	0	0	0	0	Bangkea Kream	January	February	March	April	May	June	July	August	September	October	November	December	1	1	1	0	0	0	1	1	1	0	0	1	Month


No. of Stalls




Seasonality of Freshwater Products - By Month Sold

Trey Ngeat	January	February	March	April	May	June	July	August	September	October	November	December	5	5	4	9	6	1	0	0	0	1	4	9	Trey Cha’eur	January	February	March	April	May	June	July	August	September	October	November	December	3	6	1	3	4	3	1	0	0	1	3	4	Trey Praherm	January	February	March	April	May	June	July	August	September	October	November	December	5	8	5	8	5	0	0	0	0	0	3	4	Prahok	January	February	March	April	May	June	July	August	September	October	November	December	3	3	2	3	5	1	0	0	0	0	1	2	Pa’ Ork	January	February	March	April	May	June	July	August	September	October	November	December	3	2	1	2	3	0	0	0	0	0	2	3	Trey Broma	January	February	March	April	May	June	July	August	September	October	November	December	2	5	5	7	5	2	1	0	0	1	0	0	Mum	January	February	March	April	May	June	July	August	September	October	November	December	2	2	1	2	2	0	0	0	0	0	1	1	Month


No. of Stalls




Seasonality of Marine Products - By Month Sold 

Yahe	January	February	March	April	May	June	July	August	September	October	November	December	0	2	1	1	0	0	0	0	0	0	0	0	Yiheu	January	February	March	April	May	June	July	August	September	October	November	December	0	2	3	3	3	0	0	0	0	0	0	0	Kappik	January	February	March	April	May	June	July	August	September	October	November	December	0	0	0	0	0	0	0	0	0	0	0	0	Bangkea Kream	January	February	March	April	May	June	July	August	September	October	November	December	1	2	2	1	1	0	0	0	0	0	1	1	Month


No. of Stalls




Details of 'Export'

Consumer	 Retailer	No	N/A	34	7	18	3	Market


Number of Stalls



Suppliers and Buyers

Processors	Middlemen	Traders 	Wholesalers	Retailer	Consumers	Type of Supplier	Type of Buyers	33	19	2	4	32	37	
Number of Stalls



Reason for Establishment

Lack of awareness on other business opportunities	Low Education	Inherited from Family	Easy to sell	Love the business	Involves less capital	Continuing from past work	5	2	21	5	7	4	1	Reason


Number of Stalls



Age


20-29	30-39	40-49	50-59	60-69	70-79	1	9	10	12	8	1	
Sex


Male	Female	5	35	
Place of Origin


Phnom Penh	Kampong Cham	Kampong Thom	Kandal 	Takeo	36	1	1	1	1	
Details of Mooi Buyers

8 mooi	9 mooi	10 mooi	15 mooi	3 local retailers	5 - 6 local retailers	10 local retailers	Not Sure	Don't Know	1	1	4	1	1	5	1	1	26	
Number of Stalls



Mooi Suppliers and Number of Products

No. of Mooi Suppliers	3	1	2	4	3	20	5	10	20	2	4	2	1	5	4	3	2	3	3	4	3	2	2	5	3	0	10	7	3	3	4	10	2	4	5	15	2	5	6	5	No. of Products sold in the stall 	6	6	4	2	4	5	3	4	7	3	1	1	3	3	1	1	2	2	3	3	7	3	2	1	5	1	1	2	3	2	2	3	2	2	1	7	2	4	3	4	Stall Number
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processors (10%) exported processed fish products to buyers at the Thai border. Table 6.1 shows

the directions of the products.

Table 6.1. Marketing of processed fish produced in 2003.

Type of Marketing

Number of
Processors (n=61)

% of Processors

Sell directly to customers in local markets

3

4.92

Sell to middlepersons/traders who collect from processors

3

4.92

Sell to wholesalers within province

42

68.85

Sell to wholesalers in different cities outside the province

30

49.18

Sell to exporters

2

3.28

Export directly to Thailand

30

6

9.84
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Processed product Buying/kgSelling/kg Market Source

Wholesale price/kgretail price/kg

Kes Big 65 USD Chouk market, BT BT WS 01

Taun 50,00055,000r 60,000Chouk market, BT BT WS 01

Catfish  35,000-40,000 37,000 40,000Psar Leu, SR SR WS 02

Walking cat fish (small) 29,000 30,000 33,000Chouk market, BT BT WS 01

Walking cat fish (big) 270,000-280,000 Krakor road side, PU PU WS 02

Riel and Lingh 2500-4500 per batch Ponley market, KC KC WS 02

Rof Fish paste 12,000Hawking outside Psar Chhnang, KC KC RT 01

Trey Riel without bones 900010000-11000 10000-11,000 Chouk market, BT BT WS 01

Trey riel paste 8,000 10,000Krakor road side, PU PU WS 02

Trey Riel With bones 60007000-8000 7000-8000 Chouk market, BT BT WS 01

Kampleang 5000-60007000-8000 7000-8000 Chouk market, BT BT WS 01

Kampleang 15,000Psar Leu, SR SR WS 02

Rof 5000-60007000-8000 7000-8000 Chouk market, BT BT WS 01

Rof 16,000-20,000 Psar Leu, SR SR WS 02

Prahoc with bones 12,000 15,000Psar Leu,KC KC WS 03

Prah Pa Ork 15,000Hawking outside Psar Chhnang, KC KC RT 01

Prah Pa Ork 7000-10,000 Krakor road side, PU PU WS 02

Mum (not mixed) 9000-10000 Chouk market, BT BT WS 01

Mum mixed with Papaya 7,000Psar Chhnang, KC KC RT 02

Mum half cooked  20,000Psar Chhnang, KC KC RT 03

Trey Ngeart 25,000r Poipet market, BM BM WS 01

Trey Ngeart 30,000-40,000 Ponley market, KC KC WS 01

Trey Ngeart 35,000 40,000Krakor road side, PU PU WS 02

Trey Ngeart 40,000-45,000 Psar Leu, SR SR WS 02

Chdao Trey Ngeart-without bones 45,000 Psar Nat, BT BT WS 02

Yahe 20000Psar Chhnang, KC KC RT 02

Kappik 4000 Chouk market, BT BT WS 01

Bangkea Kream-Dried Shrimp

Big 6000-7000 160,000 KK PR 03

Medium 130,000 KK PR 03

Small 120,000 KK PR 03

Nu 1 75,000 KP PR 02

Nu 2 60,000 KP PR 02

Nu 3 50,000 KP PR 02

Yahe

Nu 1 quality 30,000 KP PR 01

Medium quality 25,000 KP PR 01

Smoked fish

Fish paste

Pa Ork

Mum

Trey Ngeart
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Stakeholder workshop on
Dried/Processed fish matters in Cambodia

Venue: Himawari Hotel, NO. 313 Preah Sisowath Quay, Phnom Penh 12007
Date: 03 March 2020

Organized by Cambodian Institute for Research and Rural Development (CIRD); University of
Manitoba, Canada and Asian Institute of Technology (AIT)

Introduction

For many of the most vulnerable peoples of the South and Southeast Asia region,
dried/processed fish is of vital nutritional, economic, social, and cultural importance. Despite
this, the diverse and complex economy that produces and distributes dried fish, and the
threats to it, are all but invisible in research and policy. The Dried Fish Matters project, based




