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2 Executive summary

Myanmar ranks fourth in the world for inland fisheries production, is a major contributor to
economies and local livelihoods and contributes the largest source of animal protein in
Myanmar diets. Despite the importance of the fisheries sector to income generation and
food systems, fishery management is weak across the sector and social disparities in
access and availability to nutrient-rich aquatic foods often effects the poorest and most
marginal groups. The project ‘Improving fishery management in support of better
governance of Myanmar’s inland and delta fisheries’ was established to contribute to
addressing this context. It is delivered through three linked objectives, summarised as
follows:

1. Characterise existing fishery management practices and assess their performance
on fish production and benefit distribution.

2. Test and adapt improved fisheries management approaches for different access
arrangements

3. Strengthen R&D capacities for improving fisheries management and providing
guidance for governance and policy development

Achieving these gains in Myanmar required a reconfiguration of the legislative and
institutional tenure arrangements — changes that emerged as a result of processes and
research backed dialogues facilitated by the Myanmar Fisheries Partnership established
and convened by the project. Ayeyarwady Delta lawmakers promulgated a new Freshwater
Fisheries Law - officially acknowledging for the first time the right for fishing communities to
officially register and participate as a group to the auction of commercial fishing rights
(Ayeyarwady Regional Parliament 2018). Unfortunately for the people of Myanmar these
gains are under threat due to the political instability in the country and potentially a return
to extractive command and control type management approaches.

During this project’'s implementation period a combination of the Fisheries Research
Development Network (FRDN) coupled with the Fisheries Information Center (FIC) and
capacity building from WorldFish and Myanmar Fisheries Partnership (MFP) members has
allowed local research staff to develop their scientific skills both social and natural. All
stakeholders participating in this project have benefited from the capacity building work at
fisher, research worker and fisheries administration levels both local and national. The
participatory monitoring and data collection work carried out by fisherfolk is the result of
their interest and the capacity building opportunities provided by a mix of university and
Department of Fisheries staff who were in turn trained by WorldFish experts from Myanmar
and nearby Cambodia. The fisher communities and those involved in fish value chains have
participated actively in all aspects of this project. In terms of sustainability, this is of particular
importance regarding the interactions with and between local university and DoF scientists.
A particular achievement in this regard is regarding the access and sustainability of the
Fisheries Information Centre (FIC). This digital library is now accessible online 24h/7 and
1,550 different users (updated by March 2021) visited the website www.dof-myanmar-
fic.org a total of 1,249 times. In 2021, the Department of Fisheries committed to maintain
the functioning of FIC long-term.

MYFish2 has played an important role in cooperating with other international agencies and
projects e.g., ACIAR Rice Fish Project, reviewing the Rice Shrimp project in Viet Nam,
through collaborative research e.g., with IWMI, IRRI and Charles Sturt University on food,
land and water governance and research on integrating fish in irrigation infrastructure. In
addition, hosting seminars, sharing the convening of the MFP with the FAO, communicating
research in journal articles, conducting a joint risk assessment of the fisheries sector are
quite significant achievements.

Despite the successful implementation of the Project, highlighted above, it must be recorded
that the output in adaptations for improved fisheries management has been less than
anticipated. It is limited to three pilot studies and an assessment of similar management
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practices elsewhere. The reason for this shortcoming relates to a number of factors; the
capacity of DoF, university and community stakeholders, safety concerns due to COVID-
19, the current political situation (hence reduced ability to conduct fieldwork) and the limited
number of fishery management sites that are covered by both the bio-monitoring and the
socio-economic monitoring surveys.
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3 Background

Estimates of national fisheries production in Myanmar range from 3 to 5.5 million metric
tons per year. Official Myanmar statistics cite 5.5 million metric tons, but in 2015, the Food
and Agriculture Organization of the United Nations (FAQO) stated that the official statistics in
Myanmar were “based on target levels rather than on real data collection” (FAO 2016), and
as a consequence, the FAO considers 3 million metric tons to be a more realistic figure and
of this total, estimated inland fisheries production of 863,450 metric tons for 2015 (Funge-
Smith 2018). However, even if this lowest figure is used, Myanmar would still rank fourth in
the world for inland fisheries production and nationally it contributes 27% of the total amount
of fish consumed and provide livelihoods for an estimated 1.5 million people (FAO, 2013).

Inland fisheries encompass a diverse range of aquatic habitats (rivers, rice fields, reservoirs,
village ponds, irrigation canals, wetlands and coastal estuarine areas) and are divided into
four access types: (1) licenced fisheries; (2) leasehold; (3) tender lot; and (4) unlicensed
open access (subsistence) fisheries. Leasehold and tender-lots represent fishing rights
allocated for a specific fishing ground and gear type rented to private individuals and these
are reported by DOF to account for about 25% of all freshwater fish production. Licenced
fisheries account for about 75% of fish production and make provision for fishing gear
licensing in open access areas (Baran 2015) where unlicensed (subsistence) fishing is
permissible.

Despite the importance of the fisheries sector to national food and nutritional security,
income generation and export earnings, fishery management (FM), defined as an
“integrated process of information gathering, analysis, planning, consultation, and decision-
making” (Soe, 2020) was identified through dialogue under the Myanmar Fisheries
Partnership (MFP) as weak across the sector. The MFP was established in 2016 under
MYFish to bring together key actors across government, the private sector, and donor-
supported organizations operating fisheries and aquaculture development projects in
Myanmar. The emergence of such a coordination platform was made possible by the
increasing political openness of Myanmar’s governing institutions at the time, in a context
of unprecedented political transition (Tezzo et al. 2018). Previous governments failed to
recognize the importance of fisheries to the rural economy with policies, laws and
institutions focused primarily on revenue capture and meeting centrally planned production
targets.

In the case of freshwater fisheries, the MFP served as a catalyst to the political and legal
reforms that unfolded in the Ayeyarwady Delta, the most productive inland fisheries region
in the country (Soe et al. 2020). Marked by decades of extractive economic policies, the
country’s freshwater fisheries have been increasingly managed on a commercial basis
through the auction of individual-based fishing rights (Tezzo et al. 2017), the latter
prompting growing concerns about the sustainable access of smallholders to the resources
(Reeves et al. 1999, Soe 2018, Campbell 2019). Despite the growing social movement
contesting these resource developments and the increasing engagement of civil society
with these issues, resource user concerns enjoyed little credibility and legitimacy with
policy-makers.

The initial focus of research engagement under the MFP was oriented towards policy
agenda setting. MFP members acknowledged a severe lack of basic data on the fisheries
sector, a need to build a shared understanding of fishery issues and priorities to which policy
might respond, and a need to improve coordination among a growing number of actors and
initiatives, many of whom were externally funded. The first joint outputs included a series of
policy briefs, aimed at identifying for the new government the status and priorities of the
sector, and drawing upon the collective knowledge of Myanmar fisheries experts (Myanmar
Fisheries Partnership 2016). The publication of these briefs was timed so they coincided
with the election of a new government committed to reforming natural resource governance.
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This research identified five key issues impacting on inland freshwater FM including: (1)
biases and insufficient catch statistics; (2) conflicts between fishers and farmers in
seasonally flooded environments; (3) fisheries laws that focus on revenue generation with
limited provisions for resource management; (4) poorly regulated open-access fisheries;
and (5) unreported and unregulated fishing in reservoirs and canals. These issues
alongside dispersed landing sites for SSF, few fisher organizations in open access fisheries,
and limited government staff and facilities for managing fisheries, undermine the efficacy of
fishery governance, defined as “the sum of legal, social, economic and political
arrangements used to manage fisheries” (Funge-Smith, S. and Bennett, A., 2019).

Having achieved a level of recognition, the MFP was then able to engage in both invited
and newly created spaces to support policy design and adoption. In 2018, under the
umbrella of the Partnership, the Network Activities Group (NAG) — a local civil society
organization — co-organized dialogues between the DoF, fishing communities, and regional
authorities, bringing to the fore issues of equity associated with fishing access rights in the
Ayeyarwady Delta (Nyein et al. 2018).

Echoing global efforts and building on experiences of community-based fisheries
management as a more sustainable and inclusive alternative to commercial management
in the region, this laid the foundations for subsequent MYfish2 research. Working in
partnership with DoF, NGOs, Universities, and civil society organisation (CSOs) through the
Fishery Research and Development Network (FRDN) set up under MYFish, the project
would characterise and assess the performance of leasable fisheries under differing tenure
arrangements and monitor and evaluate the impacts of different FM practices on the
ecological and social well-being of fishing dependent communities. Data on these impacts
e.g., on fish production, biodiversity, food security, human nutrition and gender equity was
collected and analysed and the findings made available to support dialogue and discussions
between government and fisheries organisations in an effort to stimulate improved and
more insightful governance.

Page 8



Final report:

4 Objectives

The project development goal is ‘maximum sustainable fish production in small-scale
fisheries with equitable benefits to the stakeholders in fish-dependent communities in AD
and CDZ'. The specific aim is to assess different management practices and evaluate their
performance in terms of securing benefits for small-scale fishers. These benefits are:
increased fish production and incomes, improved food security and nutrition, and better
gender equity.

Objective 1: Characterise existing fishery management practices and assess their
performance on fish production and benefit distribution in key fish-production areas

1.1: Prepare and field validate a framework for analysing fisheries management across
different agro-ecologies based on co-management and social ecological systems;

1.2: Train DoF staff to survey existing FM and associated NR management practices and
map these with key fish-production areas in the AD and CDZ;

1.3: Design and implement detailed ecological and socio-economic surveys to assess and
evaluate the current status of fishery and associated NR management and benefits
from selected water bodies in key fish production areas in the AD and CDZ.;

1.4: Facilitate analysis with DoF and FRDN to better understand the drivers and scenarios
influencing FM;

1.5: Summarise findings from the FM studies into a series of technical publications and data
sets that are readily available through the Fisheries Information Center (FIC).

Objective 2: Field test and adapt improved fisheries management approaches for different
access arrangements in key fish-production areas of Ayeyarwady Region

2.1: Identify pilot research sites across agro-ecologies (delta and freshwater) that include a
variety of management approaches (implement licence fisheries; leasehold; tender lot;
and unlicensed fisheries) and fishery access arrangements, (open, individual
leasehold, and co management leasehold) to test and adapt improved FM practices;

2.2: Agree and develop pilot FM interventions with DoF, fishery operators and communities
that adhere to the Ayeyarwady Freshwater Fisheries Law (AFFL) and build capacity to
implement improved FM;

2.3: Prepare and implement a M&E system for DoF to monitor the impacts of different FM
practices and evaluate the performance (compliance to norms, rules and regulations)
of improved management practices, under the different access arrangements;

2.4: Analyse and summarize the results of the FM pilots with DoF and FRDN, store data in
the FIC and publish results in a regular FRDN newsletter.

Objective 3: Strengthen R&D capacities of government, partners and fisheries
organisations for improving the management fisheries and associated natural
resources, and providing guidance for governance and policy development

3.1: Institutionalise the FRDN within DoF’s Fisheries Information Center (FIC) and digital
library and store reports, FM and NR management data to be readily available to DoF
and partners;

3.2: Establish links and collaborations between international researchers and Myanmar
fisheries scientists to broaden international appreciation of Myanmar’s inland fisheries
and build capacity of DoF and FRDN in fisheries management;

3.3: Hold partners meetings, seminars and annual symposia on fisheries management and
build capacity for better fisheries and natural resource governance and policy
development.
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5 Methodology

Objective 1: Characterise existing fishery management practices and assess
their performance on fish production and benefit distribution in key fish-
production areas

The main research question that was addressed by this objective was:

1. Under the current fisheries management arrangements which practices best: a)
contribute to fish production, b) protect natural resources, and c) provide equitable
benefits to small scale fishers?

To address this question, activities included a meta-analysis of existing data, development
of an analytical framework and survey designs to describe existing fisheries and associated
natural resources management practices.

The study took a case study approach
and selected 10 study sites distributed
across two administrative regions: eight
in the Ayeyarwady Delta Region, across
Maubin and Pyapon Townships, and two
in the Central Dry Zone Region, across
Kyaukse and Tada-U Townships (Figure
1). Given the study objectives, the site
selection also intentionally covered a mix
of individually-managed and community-
managed (leasable and tender) fisheries
in each geographical sample. Open
fisheries were occasionally covered in
these same sites whenever relevant.
Selection was based on criteria including
concentration of fishers, biological
importance (fish migration and
spawning), previous research
knowledge and data, presence of ACIAR
MYFARM projects and key fishery
management issues such as conflicts
over water or stock enhancement.

Figure 1. Mapping of study sites

The data collected aimed to provide an overall diagnosis and support a critical comparison
of challenges and opportunities brought by the different management regimes. The main
units of analysis were a selection of delimited water bodies where capture fisheries occurred
under different management systems. The selection of floodplain, permanent lakes,
segment of rivers and creeks offered a broad perspective on the three different
management systems in Myanmar, namely tender lot fisheries, leasable fisheries (both
administratively managed at township level), and open access fisheries (typically accessed
through gear licenses, or in some cases no license).
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Activity 1.1: Prepare and field validate a framework for analysing FM across different agro-
ecologies based on co-management and social ecological systems

Theoretical underpinnings of FM were presented and discussed through a series of
seminars with DoF and selected FRDN members. A social ecological systems (SES)
framework was used to develop a field methodology for assessing the necessary conditions
for, and successful outcomes of, adaptive co-management of small-scale fisheries. For
example, characteristics of an existing leasable fishery area, such as resource system;
resource users; property rights and social entities; level of user participation in the
management etc. were described through fisher surveys, focus group discussions and key
informant interviews with key stakeholders and project beneficiaries.

A meta-analysis of existing data was conducted. For several of the case study sites in
AD/CDZ, descriptive information on the ecological characteristics and management
regimes had already been collected (e.g. FAO assessment, MYFish 1 leasable fishery
survey, etc.). This study aimed to make the best of this secondary information while avoiding
duplication of efforts. The compilation of existing datasets was coordinated by
WorldFish/DoF through their networks (NGOs, local authorities and partners).

Our approach to the characterization process was to adapt some of the tools designed for
Rapid Appraisal of Agricultural Innovation Systems (RAAIS). RAAIS is a diagnostic tool
originally developed for the agricultural sector and allowing the analysis of agricultural
issues from broad entry themes to more specific entry points for productivity, natural
resource management, social development, and institutional innovation. RAAIS is a
participatory diagnostic tool to combine multiple methods of data collection, building on
existing experiences with rapid appraisal approaches and (participatory) innovation
systems analysis.

The methods for the RAAIS generate both qualitative and quantitative data; facilitate
‘insider’ and ‘outsider’ analysis; targets different stakeholder groups across different levels
with individual, group and multi-stakeholder perceptions on problems and solutions; and
provide sufficient detail on the main problem under review, the innovation capacity in the
fishery system and the functioning of the fishery innovation system. We adapted the RAIIS
to assess management systems in the fishery sector. To do so we combined RAAIS with
another theoretical framework tailored to the identification of fisheries management issues:
the Participatory Diagnosis Adaptive Management (PDAM). We combined these two
frameworks by adopting the four radar issues of PDAM as the four analytical dimensions to
be investigated by RAIIS. These dimensions were elaborated, as follows:

Assessment Indicators
Dimensions

People & livelihoods Living conditions; diversification/income dependence; assets and
income poverty

Natural system Biodiversity; stock status and trends; fishing practices; aquatic
ecosystem condition

Institutions & governance | Fishing and development policies; organizational and institutional
capabilities; access to markets and financial services; collective action
abilities; governance performance and rights; legal frameworks

External drivers Infrastructure development; conflicts with other sectors or users
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Methodological steps

Based on RAAIS tool, the following main stages were conducted to assess the management systems
based on the context of each site; (i) identifying constraints and challenges; (ii) categorizing
constraints and challenges; and (iii) exploring specific and generic entry points for
innovation/appropriate management system for equitable and sustainable fisheries. Obijectives,
session and activities of each stage are presented in detail in Appendix 1.

The following steps were conducted in each site to gather a broad range of information from relevant
stakeholders and articulate a participatory assessment of existing fishery management systems.
These methodological steps were as follows:

Multi-stakeholder workshops focus mainly on insider analyses of innovation capacity in the fishery
management system and conditions of the system. Different groups of stakeholders (maximum of 25
participants) identified, categorized and analyzed constraints and challenges for innovation in each
of the fishery management system.

Key Informant Interviews involved a one-on-one conversation between the WF/DoF team members
and a key informant. Around 4- 5 key informants were identified as knowledgeable stakeholders in
each site. This method is also appropriate for areas exhibiting low, medium, and high levels of
conflict. KIl were used as a validation platform of the information gathered during the multi-
stakeholder workshop.

Focus Group Discussion, 3 FGDs were conducted with representatives of fishery associations or
fisher communities to provide insights into the “entry theme(s)” under review and the functioning of
collaboration between stakeholder groups, effectiveness of policies and other institutions, and what
constrains or enables innovation capacity in the fishery management system. The FGD respondents
followed a stratified approach with representative stakeholders from varied groups and different
administrative levels. The FGD were smaller groupings (approximately 10 participants). The FGD
were focused on validation and description of the constraints and challenges identified during the
multi-stakeholder workshop to understand the underlying reasons of those constraints and
challenges.

Activity 1.2: Train DoF staff to survey existing FM and associated NR management practices
and map these with key fish-production areas in the AD and CDZ.

During the characterization of fisheries and fisheries management practices, surveys were
conducted at the selected township in AD and CDZ, to map fisheries management zones
or units in key fish production areas. Defining ecological, socio-economic and administrative
boundaries was essential to identify discrete management units at various sizes and scales.
The townships selected in AD and CDZ were surveyed as study sites to test the research
tools and are illustrative of sufficient variety in existing management practices, strategies,
and issues commonly confronted by resource managers and stakeholders. The surveys
provide an inventory of fish, and fish breeding and spawning sites, explore potential for the
establishment of protected areas as new management units, and also initiate a process of
more comprehensive zoning of fisheries domains. The characterisation of individual
fisheries also included collecting data on associated farming systems, such as recession
rice cultivation, and types/extent of forest cover, including mangrove in the Delta areas. The
characterisation also included assessing governance status such as the extent of
decentralisation, development of state/region fisheries laws, conflict resolution and the level
of community participation in decision-making processes.

Activity 1.3: Design and implement detailed ecological and socio-economic surveys
to assess and evaluate the current status of fishery and associated NR management
and benefits from selected water bodies in key fish production areas in the AD and
CDZ.

The fisheries studied were defined into broad ecological and socio-economic groups and
systems, encapsulating the rivers, rice-fish fields, reservoirs, village ponds, irrigation canals,
wetlands and coastal estuarine areas that produce fish and support the livelihoods and
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welfare needs of the men, women and children dependent on the fish resources. A multi-
method approach was employed to triangulate natural, social and economic data across
households, communities, and different access right systems.

Ecological surveys were developed to elicit data on species diversity, fish production, water
quality and habitat status. Socio-economic surveys were carried out at household and
community levels to identify the characteristics of different fisher families in different wealth,
age, gender and ethnic group categories and included leasehold and tender-lot owner’'s
families, (where they reside in the area), as well as small-scale fisher families.

Socio-economic indictors of household incomes, food security, nutrition and gender equity
were collated alongside community level assessments from different focus groups
discussions (gender, fisher types). The methodology for this assessment was derived from
a similar project funded by ACIAR in Cambodia (FIS/2010/058). The selection and
prioritization of socio-economic and ecological indicators was guided by national and
state/region government strategies on poverty alleviation, food security, and natural
resource management. The ecological and socio-economic surveys were undertaken by
DoF with WorldFish scientists providing backstopping and also by five FRDN university
partners.

Activity 1.4: Facilitate analyses with DoF and FRDN to better understand the drivers
and scenarios influencing FM

Results from the surveys were presented and discussed with DoF and University partners
to identify the key drivers (economic, social, environmental) influencing fisheries
management and were used to grade surveyed management practices sites into different
fish production, income, biodiversity, food security, nutrition and gender equity categories.
Categorisation was aimed at simplifying data analysis and to encourage the use of research
knowledge to adapt management practices and inform decision-making.

Activity 1.5: Summarise findings from the FM studies into a series of technical
publications, and data sets that are readily available through Fisheries Information
Center (FIC)

Comprehensive reports were produced on the ‘Characteristics of fisheries management in
the Ayeyarwady River Basin’ and ‘Fisheries production and benefit distribution in the
Ayeyarwady River Basin’. The cases documented from different agro-ecologies were
intended to support DoF and sector partners in shaping future interventions in FM and
provide DoF with a better understanding of the essential information (environmental, social
and economic) needed for adaptive fisheries management and informing policy and
governance decision making.

Objective 2: Field test and adapt improved fisheries management approaches
for different access arrangements in key fish-production areas of Ayeyarwady
Region

The main research questions that were addressed by objective 2 are:

1. What adaptions to fishery management practices strengthen the sustainability and
equitable benefit sharing from priority fish-production systems?

2. What is the impact of improved fishery management practices on fish production,
incomes, biodiversity, food security, human nutrition and gender equity for small-
scale fisher households and communities particularly women and children?

To address these questions, activities included identifying and developing 3 pilot research
sites in the AD and monitoring the performance of adapted management practices, applying
indicators for fish production, incomes, biodiversity, food security, human nutrition and
gender equity across the different agro-ecologies of the AD.
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The activities under this objective included analysing and summarizing results of the FM
pilots and making data available through the FIC and FRDN network. Our activities
benefitted from drawing upon regional expertise on fishery management from Cambodia
and Bangladesh. Gender and nutrition research expertise was also used to monitor and
develop nutrition and gender sensitive interventions. Development of a WEFI (women
empowerment index in fishery) was intended to be used to measure gender impacts.
Nutrition interventions were aimed at increasing total fish production, fish species diversity
and access to more fish diversity and availability of micronutrient-rich small indigenous fish
(e/g. mola, climbing perch and gourami). This included stock enhancement and/or fisheries
management interventions to increase the consumption of fish especially for women and
young children and was expected to support behaviour change communication (BCC) to
promote the benefits of nutrition.

Activity 2.1: Identify and agree on pilot research sites across agro-ecologies (delta
and freshwater) that include a variety of management approaches (implement licence
fisheries; leasehold; tender lot; and unlicensed fisheries) and fishery access
arrangements, (open, individual leasehold, and co management leasehold) to test
and adapt improved FM practices

The project carried out participatory diagnostic surveys at selected sites and drew upon the
methodologies applied in Participatory Diagnosis and Adaptive Management (PDAM) for
the management of small-scale fisheries in developing country context, discussed above.
Particular attention was given to in-depth understanding and analysis of key management
issues using the PDAM “issue radar”, which categorizes issues associated into four system
dimensions: “People and livelihoods”; “Natural systems”; “Institutions and governance”; and
“External drivers”, and helps to guide identification of key threats and opportunities for the
interventions.

Based on the results of this diagnostics, a number of interventions were identified and
discussion held with DoF and fisheries organisations to agree on FM adaptations at
selected sites including: piloting co-management of leasable fisheries areas for broader
local community and licenced fisher's participation e.g., the establishment of fish
conservation zones/ fish refuges, stock enhancement and closed seasons among other
aspects.

Discussions and agreement between DoF and sector stakeholders and beneficiaries were
carried out before any fisheries management adaptations were introduced. The agreement
took the form of a 1year fisheries activity development plan for each pilot site. The survey
data collected on key indicators through Activity 1.3 was intended to be used to validate
qualitative information collected through this process.

2.2. Develop pilot FM interventions with DoF, fishery operators and communities that
adhere to the Ayeyarwady Freshwater Fisheries Law (AFFL) and build capacity to
implement improved FM.

It was anticipated that at least nine pilots would be developed (three in each agro-ecology
of the AD). The pilot studies were expected to fall into two categories: 1) pilots that were led
by NGOs / Universities / private sector through the FRDN small-grants program; and 2)
pilots led by DoF through the ARDF activity working group (AWGSs) supported by the R&D
Division of DoF. The FRDN small-grants program was set up to support pilot research
projects that are co-financed through other partner programs and can draw upon the
technical experience and backstopping from WorldFish scientists and partner governance
expertise to facilitate joint research and documentation.

Under MYFish2, a concerted effort was made to ensure that all fishers operating in the pilot
site areas were aware of the Ayeyarwady Freshwater Fishery Law and are knowledgeable
about its contents. Awareness raising/training sessions on the AFFL were arranged before
each of the pilot studies commenced. This was also an opportunity to learn from fishers,
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which parts of the law are most difficult/unacceptable for them to follow. This information
was channelled to the DoF and the parliamentary Law Drafting Committee, as they drafted
their amendment of the AFFL. Fisher friendly media materials, were used during the
awareness/training sessions.

Agreement over proposed fishery management interventions required broad agreement
from the fishers themselves. To try and achieve this, fishers were consulted at the earliest
opportunity, and their ideas on possible interventions considered and integrated into the
fishery activity plans for each pilot site. Obviously, in the case of individual tenders or
leasehold fisheries, agreement with the ‘owner’ would be simpler. However, for community
co-managed fisheries, the concerns and interests of different types of fishers and resource
users were taken into account before efforts to develop a fisheries activity plan were made.

Having agreed on the composition of the fisheries activity plans, the capacity for
implementation was built in each community or with each individual operator. To achieve
this, training courses on basic fisheries science and natural resources management were
conducted at each of the pilot sites, before the interventions took place. Examples of similar
fisheries management scenarios in neighbouring countries, (esp. Cambodia, Thailand and
Bangladesh) were used to highlight key elements currently lacking in Myanmar’s current
approach to fisheries management.

Activity 2.3 Prepare and implement a M&E system for DoF to monitor the impacts of
different FM practices and evaluate the performance (compliance to norms, rules and
regulations) of improved management practices, under the different access
arrangements;

The survey data collected through Activity 1.3 was intended to be used as a baseline for
monitoring and evaluating the impact of changes in fisheries management practices
introduced through Activity 2.1. Because the ecological and socio-economic impacts of the
pilot activities were unlikely to be detectable over a short space of time, the project also
designed an M&E system to help DOF and other Myanmar partners to monitor changes
and progress towards positive development outcomes resulting from the new management
practices.

Activity 2.4 Analyse and summarize the results of the FM pilots with DoF and FRDN
and store data in the FIC and publish results in a regular FRDN newsletter

The research process included analysing and summarising results by DoF and FRDN and
were intended to build upon the R&D capacity building processes. Technical backstopping
to the DoF and FRDN teams was provided by WorldFish. Myanmar researchers were
exposed to and learned different approaches to research design, data collection, analysis
and the dissemination of findings. Similarly, we worked with DoF and FRDN partners to
collect, analyse and present data on the impact of fisheries management at the pilot sites.

1 The project team assisted with the production of new Fisheries Co-Management Guidelines which can be
Sseen at annex xx
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Objective 3: Strengthen R&D capacities of government, partners and fisheries
organisations for improving the management fisheries and associated natural
resources in Ayeyarwady Region, and providing guidance for governance and
policy development

The main research questions that were addressed by objective 3 are:

1. How can R&D capacities be strengthened in government, NGOs, private sector and
community fisheries organisations through engagement in the testing and modifying
fishery management practices in small-scale fisheries?

2. How can the project findings be best used to build sector capacity in improving
fishery management and for better governance and policy development?

To address these questions, activities focused on institutionalising the FRDN within the
R&D division of DoF and by creating research relationships and partnerships between
national and international researchers and institutions. The activities were designed to
continue to build R&D capacity within the national DoF and extend this to region/state DoF
through specific AWGs. Both the FRDN and AWGs made data available through regular
partner meetings, seminars and annual symposia that were used to exchange learning and
experiences on fishery management.

The project data on FM impacts were made available to help facilitate discussions and
dialogue between DoF other sector partners through the FRDN and by supporting sector
partners in the MFP. Collectively the activities aimed to institute the FRDN as the principal
R&D mechanism of the DoF. By doing this, data was to be provided to sector partners and
stakeholders on the performance of different management practices, in order to be used to
strengthen future governance and policy development. The impact expected was the overall
improvement in; (i) R&D capacity of national and state/regional fisheries professionals, (ii)
collaboration and information sharing for improved FM and (iii) the DoF promoting
participation of small-scale fisheries organisations in the co-management of fisheries.

Activity 3.1: Institutionalise the FRDN within DoF’s Fisheries Information Center (FIC)
and digital library and store reports, FM and NR data to be readily available to DoF
and partners

To ensure the long-term sustainability of FRDN, the network was expected to be
institutionalised through the DoF’s Fisheries Information Center (FIC). The FIC is a digital
library program of DoF and WorldFish that gathers and disseminates research knowledge
on the fishery sector in Myanmar. It is located in the DoF Yangon Regional Office and
operates in close collaboration with the Myanmar University Central Library
(www.uclmyanmar.org). The FIC offers a large variety of resources in a digital format and
is intended to empower DoF in addressing existing knowledge gaps and supporting
research efforts from universities, civil society and the private sector.

The proposed institutionalisation of the FRDN through the FIC was developed to
complement the existing functions of the FIC and to upgrade its current repository role to a
research networking body. WorldFish provided backstopping to the FRDN research-grants
program and assistance with building collaborations and leveraging support from
international research institutions and donor organisations.

Activity 3.2 Establish links and collaborations between international researchers and
Myanmar fisheries scientists to broaden international appreciation of Myanmar’s inland
fisheries and build capacity of DoF and FRDN in fisheries management

The project supported the development of researcher-to-researcher networks,
strengthening collaborations with international research partners and fostering new
partnerships to co-research and co-document fisheries management R&D in Myanmar.
The FRDN research grant program was promoted and relationships between international
researchers and Myanmar scientist nurtured through the course of the program. These
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relationships were initially be targeted towards building capacity in fisheries management
expertise and collaborations were encouraged to support national scientists in the
collection, analysis and presentation of data from the pilot sites in order to assess and
provide feedback on the impacts of fishery management practices on social and economic
benefits.

Activity 3.3: Hold partners meetings, seminars and annual symposia on FM and build
capacity for better fisheries and NR governance and policy development

The project used symposia and seminars through the FRDN to disseminate data on the
fisheries management for different fishery sites in the AD. Regular meetings and seminars
between DoF, partners and stakeholders were designed to help to institutionalise the M&E
and data feedback processes and develop and adapt different management practices to
maximise socio-economic and ecological benefits.

Data from the pilots was made available to regional/state government and shared through
presentations to the MFP in order that the research findings might support governance and
policy dialogue at national and regional/state levels. However, the global Covid 19
pandemic alongside the recent political instability in Myanmar has to an extent limited our
progress in terms of being able to conduct fieldwork and in our engagement with the
government. Whilst the safety of FRDN University research teams, WorldFish staff and
community members was paramount a number of methodological adaptations were made
to try and address this e.g., under Covid-19 conditions new methods and tools were
developed for remote data collection e.g., telephone interviews and adapted telephone
surveys, virtual focus group discussions and technical back stopping done remotely.
Despite these efforts the unstable political context complicated our ability to sustainably
influence governance and policy processes.
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6 Achievements against
outputs/milestones
Objective 1: To ...
no. activity outputs/
milestones

1.1 | Prepare and field validate @ Technical field guide for
a framework for analysing the AD  and CDz
FM across different agro- documenting the testing,
ecologies based on co- adaption and adoption of
management and social an analytical framework for
ecological systems assessing FM

1.2 | Train DoF staff to survey | Easy to use research
existing FM and | protocol that provides a
associated NR | step-by-step guide to the
management practices = methodologies and field
and map these with key @ data collection
fish-production areas in | requirements to assess
the AD and CDZ. FM

1.3 Design and implement Comprehensive electronic
detailed ecological and ' inventory and mapping
socio-economic surveys to | data of key fish production
assess and evaluate the | areas with descriptions of
current status of fishery | their management
and associated NR | features and practices
management and benefits
from selected water bodies
in key fish production
areas in the AD and CDZ.

1.4 | Facilitate analyses with | Workshop report listing

DoF and FRDN to better
understand the drivers and
scenarios influencing FM.

key drivers, uncertainties
and scenarios influencing
FM in key fish production
areas with production and

activities and
comments
Analytical tool available for

resource managers to gain
broader understanding of
fisheries governance. Field guide
completed and field tested, annex
3 annual report 2019

Government has up-to-date maps
of key fish producing areas and
governance systems used to
incorporate  consideration  of
sustainable fisheries into
strategies and programming. Data
collection protocol finalised and
field tested, appendix 4 report
2019

DoF analysis and documentation
of fisheries governance mapping
data used by national and
international organizations to
design investments and
interventions.

Ecological and socio-economic
surveys have been designed to
assess and evaluate the current
status of fishery management and
benefits, available in the 2019
annual report, Appendix 5.

These surveys have been
implemented for base, mid and
end line, with results available and
a clean data set has been
compiled and analysed.

Ecological and socio-economic
data collection surveys now
complete with base line, mid line
and end line surveys, reported
against in the FRDN site reports,
a standalone  biomonitoring
report and socio-economic results
presented in PowerPoint are
available, Appendix 3.

Analysis derived from GIS Maps,
reports and presentations used to
help target investments directed
towards  improving fisheries
governance and through the
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no.

1.5

activity

Summarise findings from
the FM studies into a
series of technical
publications, and data sets
that are readily available
through Fisheries
Information Center (FIC)

PC = partner country, A = Australia

Objective 2: To ...

no.

2.1

activity

Identify and agree on pilot
research  sites across
agro-ecologies (delta and
freshwater) that include a
variety of management
approaches  (implement
licence fisheries;
leasehold; tender lot; and
unlicensed fisheries) and

fishery access
arrangements, (open,
individual leasehold, and
co management
leasehold) to test and
adapt improved FM
practices

outputs/
milestones

benefit distribution

categories

Comprehensive reports on
the ‘Characteristics of
fisheries management in

the Ayeyarwady River
Basin® and ‘Fisheries
production and benefit
distribution in the
Ayeyarwady River Basin
outputs/

milestones

Technical report produced
that provides a case-by-
case justification and
rationale for the fisheries
co-management pilot
studies and the FM
modification agreed

comments

FRDN ‘umbrella’ training sessions
have been held for participating
members: the DoF, Myanmar
Fisheries Federation (MFF) and
five state/region universities.

DoF and stakeholders using the
findings to adapt co-management
processes, Appendix 2

Large database available for both

the  Socio economic  and
biomonitoring monitoring
programmes.

Comprehensive reports on the
characteristics of fisheries
management -10 stand alone
case study reports and an overall
synthesis report have been
completed and are available in
Appendices 4 & 5

Publications on food systems
perspectives on fisheries
development to better
comprehend the importance of
inland fisheries and aquaculture
for food and nutrition security
Appendix 6

comments

Pilot research sites have been
selected and technical reports
provided. The project presented
the fisheries co-management
work to date at a Myanmar
National Fisheries Co-
Management workshop in June
2019. Appendix 7.
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no.

2.2

23

24

activity

Develop pilot FM
interventions with DoF,
fishery operators and
communities that adhere
to the Ayeyarwady

Freshwater Fisheries Law
(AFFL) and build capacity
to implement improved
FM.

Prepare and implement a
M&E system for DoF to
monitor the impacts of
different FM practices and
evaluate the performance
(compliance to norms,
rules and regulations) of

improved management
practices, under  the
different access
arrangements;

Analyse and summarize
the results of the FM pilots
with DoF and FRDN and
store data in the FIC and
publish results in a regular
FRDN newsletter

PC = partner country, A = Australia

Objective 3: To ...

No.

3.1

Activity

Institutionalise the FRDN
within DoF’s Fisheries
Information Center (FIC)
and digital library and
store reports, FM and NR
data to be readily
available to DoF and
partners

outputs/

milestones

A compilation of case
study reports from each
pilot site providing
examples of best practices
and documenting the
training in FM and
assessment of the impact
of FM rules and regulations
tested

M&E planning document
approved by DoF and
generating ecological,
socio-economic data on
FM impacts and benefits
applied to delta and inland
fishery pilot sites

Quarterly FRDN newsletter
promoting the findings of
the project; over 500
document downloads from
the FIC website; at least 10
DoF/ FRDN publications
on fisheries management

Outputs/

Milestones

FRDN committee minutes
illustrating the FRDN is
managed by a cross-sector
committee providing small

grants and bringing
together  national and
international  researchers

and practitioners

comments

Existing FM systems have been
documented along the degree to
which they can be classified as
‘community based’ management
intervention, Appendix 2.

Fisheries management
interventions piloted in 3/5 CFG
groups in research sites across
agro-ecologies

A series of fisheries management
trainings were conducted in 3 pilot
sites across agro-ecologies.

A monitoring and evaluation
system has been designed and
stakeholders trained in its use.
Reports can be seen at Appendix
8.

A WEFI (Womens' empowerment
in Fisheries index has been
developed and is available in
Appendix 9

Ten FRDN site reports produced
and available in the FIC with
results of fisheries management
assessments - see hyperlink.

Comments

The FRDN steering committee
has been established and is
operational. Four SC meetings
have been conducted to date,
Appendix 10.

Small grants function with
MYFISH2 support has been
operational for CFG management
interventions but not utilised by
external stakeholders.
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No.

3.2

3.3

Activity
Establish links and
collaborations between

international researchers
and Myanmar fisheries
scientists to broaden
international appreciation
of Myanmar’s inland
fisheries and build
capacity of DoF and
FRDN in fisheries
management

Hold partners meetings,
seminars and annual
symposia on FM and
build capacity for better
fisheries and NR
governance and policy
development

Outputs/

Milestones

At least half the FRDN
projects receive co-
financing and/or technical
resources from
international  researchers
and / or institutions that
build R&D capacities in
fishery management

Quarterly FRDN meetings
and seminars and annual
symposia reports
documenting the dialogue
on FM and governance

involving DoF,  policy-
makers, researchers,
scientists, businesses,

NGOs and CSO

Comments

Links have been established with
Charles Sturt University Australia
and with further projects both
ACIAR (Fish passages) and
others (Darwin Initiative—hilsa
project). There is also a link with
the Rice-Fish project where a
common RF and Fishery
Management study site within a
polder in the southern delta has
been identified, Appendix 11.

Relations with the International
Water Management Institute
(IWMI) have been further
developed through collaborations
under the Water Land and
Ecosystems CRP on GIS-based
water management and mapping
alongside the adaptation of the
Mean Diet Diversity Tool in Kyon
kadun pilot site, Appendix 11.

Annual symposia have been held,
the first being Q4 2017. The
project participated actively at the
3rd World Small-Scale Fisheries
Congress in October 2018 in
Chiang Mai, Thailand.

The project has also supported
the use of the FAO Small-Scale
Fisheries guidelines by means of
an intervention entitled Multi-
Stakeholder  Information and
Communication (MuSIC)

Workshop for Small-scale
fisheries, food security and
wholesome nutrition:

‘Understanding, appreciating and
interrogating the linkages’

Fisheries management trainings
conducted in 3 pilot sites across
agro-ecologies involving
WorldFish, DoF and community
fishery group members, Appendix
12.

MFP meetings were conducted in
2018/2019 to raise awareness to
fisheries issues and communicate
results of better management
practices from pilot sites.

A final MYFish2  closure
symposium is now planned for Q4

Page 21



Final report:

No. Activity

Outputs/

Milestones

Comments

2021/Q1 2022 to coincide with the
Rice Fish project closure meeting.

PC = partner country, A = Australia
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7 Key results and discussion

Myanmar Fisheries Partnership

Research findings were made available to regional and state government authorities
through a variety of channels and shared directly with the MFP through presentation and
discussion at national and regional/state levels. The MFP provided the space and place for
MYFish2 research (presented in the sections below) to add to the knowledge base and
stimulate dialogue on different management arrangements and their implications for people
and the environment, emphasising the importance of SSF’ rights to establish community
management organisations in order to sustainably increase fish production and ensure that
benefits are shared more equitably with fishing-dependent communities.

In part as a result and additionally as a consequence of the long-term efforts of a variety of
MFP members, Ayeyarwady Delta lawmakers promulgated a new Freshwater Fisheries
Law - officially acknowledging for the first time the right for fishing communities to officially
register and participate as a group to the auction of commercial fishing rights (Ayeyarwady
Regional Parliament 2018). Following this legal recognition and as a pledge of goodwill
towards SSF research and advocacy efforts led by the Partnership, the Department of
Fisheries decided to bypass the auction process for 500 fishing sites in 2019-20, making it
compulsory for officers to extend these fishing licenses to communities at their auction floor
price.

This legislative and political reform laid the foundations for subsequent research to monitor
and evaluate the performances of experimental community-based fisheries management.
The research supported the policy experiment with nearly real-time data on biological, social
and economic outcomes, building upon a participatory network (the FRDN) for data
collection and engaging university research partners across the region. Findings from this
and other research efforts were shared with the MFP in twice-yearly meetings, as well as
through an online network explicitly designed to promote exchange of information in the
fisheries sector.

Yet, this progress appears ultimately to have been overwhelmed by the military coup of
February 2021. Military appointed Administration Councils swiftly replaced numerous civil
servants across multiple government bodies, including the national-level ministries such as
agriculture and fisheries as well as agencies in the country’s 14 states and regions. The
civil disobedience movement protesting the military takeover, in addition to mass street
demonstrations, entailed tens of thousands of state employees refusing to work (Global
Witness 2021) and a boycott of military-owned and military-linked businesses. Perhaps
partly in response to the loss of revenue resulting from such boycotts as well as international
sanctions, a recent report from the Myanmar national daily newspaper ‘Myanmar Alin’ on
the 9 September 2021 (but as yet unconfirmed by the DoF or by other reputable outlets in
Myanmar, stated that the regime has amended section 8 of the Ayeyarwady Region
Freshwater Fisheries Law. The amended section revokes provisions upholding the rights of
communities to participate as a group in the auction of commercial fishing licenses and
economic incentives to sustain their engagement, as well as for the creation of community
fishery associations registered with township authorities. “It's not clear why the junta
decided to abolish this section, but it means that now only the minister can issue
‘notification[s], orders and instructions’ for community fishery groups” (Frontier Myanmar.
2021 — now no longer available online).
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Characterisation and assessment of fisheries management systems in the
Ayeyarwady Delta

The goal behind the different case studies was to assess the performance of individual and
community managed systems along the four different PDAM dimensions as follows:

¢ Natural System - indicators used for assessment include (i)stock status and trends, (ii)
aquatic ecosystem condition, (iii) fishing practices, and (iv) biodiversity.

e Institutions & governance - indicators used for assessment include (i) fishing and
development policies, (ii) organizational and institutional capabilities, (iii) access to
markets and financial services, (iv) collective action capabilities, (v) governance
performance and rights, and (vi) legal frameworks.

e People & livelihood - indicators used for assessment include (i) Living conditions, (ii)
diversification/income dependence, and (iii) assets and income poverty

o External drivers - indicators used for assessment include (i) Infrastructure development
and (ii) conflicts with other sectors or users.

The first finding of note is that a straight dichotomy between individual and community
managed systems was found to be overly simplistic and a more accurate assessment
needed to consider the management systems as operating along a spectrum from individual
tenure to community tenure with a number of ‘intermediary’ systems between these
extremes. A revised typology and general characteristics of our ten pilot sites are presented
in table 1 below.

Revised
) ) License Years of Aquatic CSO/NG
Fishery name Township e typology habitat
(spectrum)
1 Ah Lae Met Maubin Lease Community Quasi- . 2 River Yes
Kun community
2 Auk Met Kun | Maubin Lease Individual Individual 6 Channel No
Hlai T i-
3 alng. ar Maubin Lease Community Quasi . 2 Channel No
Mezali community
K k i-
4 YZ?S: Ga;iion Pyapon Lease Community i?;:ia\fildual 1 River No
5 Ha Hpaun Pyapon Lease Individual Quasi- 5 Channel No
paung | ryap individual
Ah Char K . .
6 Dar ar fa Pyapon Tender Community | Mixed 3 Channel Yes
7 Sar Ma Lauk | Maubin Tender Individual Mixed 2 Channel No
Pa Zun chuk . Quasi-
8 Sat Yone Pyapon Tender Individual individual 3 Coastal No
Oxb
9 Sunye Inn Kyaukse N/A Community | Community | 3 Ia)l(<eow No
10 Myint — Thar Tada U Lease Individual Individual 3 Oxbow No
Ngapat lake

Table 1. Background information on the study sites

Moving from individual to community-based tenure, this section starts with a brief summary
of the performance of each system along the four analytical dimensions of the PDAM.
Building on the spectrum of governance typology, we then go on to explore constraints and
challenges for each tenure type, identifying patterns across study sites.
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The individual tenure system had a very poor performance for all dimensions of the
system, especially for the Natural System dimension (Figure 2).

The individual ownership of the lease is
believed to have contributed to a
deterioration of the integrity of the
ecosystem in terms of water quality and
water level, biodiversity, habitats, and fish
stocks. The decline of the ecosystem was
further aggravated by illegal fishing,
poaching, agriculture, aquaculture, and
water pollution. This affected the food
security and community cohesion since
only the lease/sublease owners and their
kin benefitted. It closed the door to wider
community participation and to limited
implementation of what was agreed with the DoF.

The quasi-individual tenure system was rated Satisfactory for Institution & Governance,
External Drivers, and People & Livelihood, (Figure 3).

Fishers were granted access rights to the
lease, after payment of the obligatory fees
and in case they used approved fishing
gears. Enforcement of laws and regulations
was adequate in smaller leases but faced
issues in bigger leases. The constraints
were a lack of control over construction of
irrigation infrastructure, encroachment, and
clearing of habitats for agriculture and
aquaculture. The limited institutional support
of the DoF made resolving issues difficult.
The impact on the Natural System was
scored Low and was evidenced by a deterioration of fish stocks and of the biodiversity in
the lease.

The mixed tenure system, (figure 4) was -

rated High on the Institutions and

Governance dimension as it provided fair

access to fishers in the lease. However, it

was limited regarding gear regulation and

seasonality of fishing activities due to weak

CFA enforcement of policy and plan

management and the Ilow investment

potential by poor fishers. This system scored

Average for People and Livelihood due to the

stakeholders’ access to the lease. External

Drivers scored Average due to new CFA

management system of the lease. The Natural system dimension was rated low due to the
declining biodiversity and productivity of the system. The future performance of the system
was seen to be positive if the CFA improved their management system and got more DoF
support.
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The quasi-community tenure system rated Above average for Institutions & Governance,
External Drivers, and People & Livelihood, (Figure 5).

This meant it granted better access and

more equitable sharing of resources,

increased participation by more fishers

including the poor, and better agreements

regarding fish prices. The External Driver

dimension scored above average because

illegal fishing was reduced in each

segment of the lease since broader access

translated to more active regulation.

Similarly, the People and Livelihood

dimension was rated above average

because food security and fisher incomes

improved as a result of lower access fees in their segments. Participating in the lease
created a sense of ownership among CFA members. Lastly, fishers were able to sell to a
collector/trader of their choice allowing them to receive higher prices for their fish. However,
the Natural System dimension still scored below average due to the decrease in
biodiversity, fish stocks, and habitats due to illegal practices and lower productivity as a
result of pollution by agricultural and human activities. The stakeholder perception was that
the rating could be improved with better CFA governance, government support for
protection and conservation, and regulations on agriculture, industries, and construction.

The community-tenure (Figure 6) was -

rated Above average on People and

Livelihood since food security and

livelihood of the community were

managed satisfactorily by the CFA

committee. Collaboration between the

CFA and the government and other

relevant institutions need to be

strengthened due to limited enforcement

of laws and regulations regarding illegal

fishing. The performance for the Natural

System dimension was rated Average

because the Department of Science &

Technology (DoST) had established areas

to conserve biodiversity, fish stock, and habitats. lllegal activities in the lease were stable
because of the open access nature of the lease, but agricultural and anthropogenic pollution
deteriorated the quality of the environment. Nonetheless, the stakeholders were optimistic
that People & Livelihood and Institution & Governance dimensions would increase in the
coming year.

In summary, (Table 2), we concluded that among all tenure systems, the Natural System
was not performing well in sustaining biodiversity, fish stocks, and habitats. Anthropogenic
activities should be addressed, including illegal fishing, encroachment by farming and
aquaculture developments, improper waste disposal, sedimentation, algal blooms,
proliferation of lotus plants, and climate change aggravated the decline in productivity.

The tenure systems for individual and mixed tenure systems were the worst performing
systems because the benefits were limited to the lease/tender owners. This meant the lease
was managed in a way to ensure maximum profits—no considerations of sharing wider
benefits to fishers, to policies and regulations that enhances productivity, equity and
sustainability of the resources. It also disregarded collaboration with the DoF and other
governance entities to promote natural ecology of the system.
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The more democratic tenure systems were the quasi-individual and quasi-community,
as these ranked Average to Above Average in terms of ensuring people’s livelihood, mainly
by broadening access to the fishery resources. However, the CFA management needed to
be strengthened to improve equity in resource use, to develop more sustainable fishing
methods, and to make the system more participatory in order to safeguard resources
against detrimental fishing practices. The CFA needed to strengthen cooperation with the
DoF regarding enforcement of policies and regulations. At the same time, there was a need
to enable collaboration with other government agencies to mitigate or minimise the effects
of agriculture and aquaculture developments, and anthropogenic impacts on fish resources,
and the Natural System more broadly.

Table 2: Colour coding summary of the different management system performance in each dimension

The assessment of the constraints and challenges of the management system - found
that the individual Tenure systems were profit-oriented, with no concept of conservation
or sustainability of the ecosystem, and with little benefits for fishers. Only the few fishers
related to the lease owner by kinship or patronage had access to the lease. The lease
holders dictated fish prices and exploited fishers through loans for their gears, fuel, and
other expenses. Fishers were forced to sell their catch to the leaseholder, usually below
market price. The leaseholder provided low salaries to additional workers hired during the
peak season, favouring relatives and friends. This created many constraints under
Institution & Governance, since poor fishers resorted to illegal fishing and poaching in the
lease. The profit-oriented nature of this contract disregarded anything relating to auctions,
open and closed season, reseeding, no-take zones, as well as not enforcing other DoF
policy and regulations. There was little cooperation between the DoF and the leaseholders
after the lease had been awarded.

The mixed tenure management system was beset with issues related to People and
Livelihood. The main issue here was there was little trust and cooperation between village
representatives and the CFA regarding the management of the lease/tender, therefore the
benefits weren’t shared with a large number of fishers. Weak governance was due to low
capacity and trust of CFA members, particularly leaders in other segments of the lease, and
weak cooperation by members to improve their management capacity, awareness and
knowledge of the purpose of the CFA and sustainability of the resource. Weak management
led to low enforcement against illegal fishing activities as well as habitat degradation due to
uncontrolled agricultural, aquaculture, and settler activities. The main cause was that
benefits of the lease were not distributed to fishers, especially the poor. Without good
collaboration between stakeholders regarding the development and sustainability of the
lease, food security and income of the people is at risk.

The quasi-individual, quasi-community and community tenure was rated Very High for
people and livelihood. However, the CFA operations only started recently. There was an
apparent lack of capacity on how to manage their lease areas. Attendance of CFA members
in meetings, workshops and trainings needed to be enhanced so they could learn and
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increase their management capacity. Dividing the lease area into segments has resulted in
easier management by sub-groups than in case of centralised management. However, this
method lacked guidelines to inform other fishers, including the poor, resulting in limited
access for other fishers in the lease area. There were issues related to the limited
investment by CFA members. Therefore, improving financial capacity of the CFA, through
member contributions or through financial and technical support from government and
external institutions would be crucial. The CFAs were committed to conservation initiatives,
including a closed season, reseeding, and no-take zones. However, internal regulations
and actions against illegal fishing had to be strategized and implemented well. Some
uninformed fishers violated the regulations and fished illegally. Monitoring, control and
surveillance of these activities was not supported by policy and there was no plan to be
implemented. This weak collaboration between the CFA committee and other stakeholders
impacted the External Driver dimension in the lease (e.g., water utilisation without
coordinating with the fisheries sector, pollution, encroachment by rice farms and
aquaculture ponds resulting in erosion and sedimentation of the channel, poor water quality,
and fish migration). Collaboration by CFA and DoF with other sectors would reduce these
risks and help to protect and conserve the lease.

Based on the result of the characterisation study the following points were highlighted as
priority actions in each dimension to achieve more sustainable inland fisheries in Myanmar.

People & Livelihood -

e Develop policy or bylaws that allow villagers to be CFA members in order to ensure
their access to the lease

e CFA cooperative and/or private partnerships to support diversification of fisher
livelihood portfolios aimed at reducing pressure of overfishing in the lease

e Strengthen the capacity of and collaboration between the CFA and local authorities
to manage and conserve the lease/tender

Natural System -

Mainstream ecosystem approaches to fisheries management.

Identify best management practices for the wise use of natural resources
Conduct environmental performance monitoring

Assess species abundance and biodiversity

Map and manage critical habitats through appropriate conservation measures

Institution and Governance dimension -

e Legal and policy reforms to ensure the long-term provision for community managed
leasable fisheries options

e Small grant fund for the CFA to implement management measures

e Develop monitoring and evaluation protocols to assess lease performance

¢ Institutional strengthening and capacity development of CFA committee and local
authorities

External Drivers

e Promote integrated IWRM type planning approaches incorporating trade-offs
analysis for sector priorities e.g., what are the costs and benefits of infrastructure
development viz a viz for capture fisheries

e Increase awareness of the fishers on illegal fishing gears, poisoning, and
corresponding penalties

Page 28



Final report:

Monitoring surveys

These surveys aim to identify the different practices and to evaluate how they contribute to
securing benefits for small-scale fishers (i.e. evaluate their outcomes in terms of
productivity, equity and sustainability). For that purpose, the project put in place a data
gathering program component whose objective is to “monitor the development of
community fishing groups (CFGs), their functioning and their performance, from a social,
economic and environmental perspective.

This program includes two main data gathering protocols: i) a biomonitoring component
focused on dominant fishing gears, fishing operations and catch, and ii) a socioeconomic
monitoring including governance dimensions.

Bio-monitoring survey (Refer to Appendix 3)

The study sites are characterized by a large environmental diversity and features that need
to be taken into account when analysing their fishery data. The geographic location and
main characteristics of each site selected for biomonitoring are summarized in Figure 7.

Figure 7: Overview of the 6 sites subject to biomonitoring

These six sites were selected from a preliminary list of 15 sites (later reduced to 10) that
had been studied during the characterisation phase of the MYFISH 2 project. There were
Community Fishery Groups (CFGs) present in five out of six sites.

Each site was analysed initially along three dimensions: Productivity, Equity, and
Sustainability. This analysis was based mainly on expert judgment and the comparison
between sites is relative rather than absolute. Productivity focuses on three indicators:
natural fish productivity, fish productivity from stocking, and period of exploitability. Equity
is based on three indicators: the number of people with decision-making power, level of
social organisation in fisheries management, and the duration of open access period.
Sustainability of the resource is based on level of environmental management, fishing
effort management, and lastly external environmental challenges.
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Envir: Mgt:
Floodplain ‘ Developed 1 -14 Khay Nan
Mgt: Limited - 13 Kyone Ta Dun
Envir: 02 Hlaing Tar Mezali
Creek/lake
08 SharKhae
Mgt:
Developed

07 Yin Sae

15 Myin Ka Kone

Figure 8: SEP performance overview of the 6 sites

Kyone Ta Dun is the only site that ranks poorly for all three dimensions. Most sites either
have mixed performance or good performance across the three dimensions.

Due to the large variety in the surveyed sites in terms of environment, management system,
scale, it is necessary to conceptualise data analysis to allow comparison between units.
The analysis is structured around three axes: description of sites (Fishing effort, fish
diversity, catch, CPUE), temporal patterns (monthly patterns and inter-annual patterns),
and comparison between sites (comparisons based on a single characteristic). It was
assumed that the most important factor of comparison between sites is the nature of the
environment (creek/lake or floodplain). The second factor is the degree of resource
management (developed or limited) and then lastly the S-E-P performance is considered.

The indicators to be assessed during the bio-monitoring period include i) number of
individuals and weight per species, ii) unit effort (time). Using these indicators subsequently
the following things are analysed: CPUE, species diversity, dominant species, and the trend
over time for these three indicators. Guidelines for data collection and data entry were
developed and shared with the survey teams. Data was collected by different surveyors (or
self-surveyors in case fishers themselves recorded the data) and they were managed by a
senior surveyor who collected the data once a month. The collected data was then sent to
university researchers for compilation and analysis. Bio-monitoring data was collected for a
two-year period (Dec. 2018- Dec. 2020).

The main fishing gears used in the study sites were set gill nets (ranging from around
40% to 80% of all fishing operations). The use of gillnets is an indication fishing rights being
given to individual fishers, even in places where fish are stocked, irrespective of the level of
management in any given site. The second-most commonly used gear were surrounding
nets, being used to fence off fish in a floodplain (Kyone Ta Dun) or harvesting stocked fish
(Shar Khae). Fish traps were commonly seen in two sites, and common use of cast nets
was seen in two sites.

Species diversity was lower than would be expected for the Ayeyarwady Delta region.
Results show that the number of taxa varies from 25 in Shar Khae to 39 in Hlaing Tar Mezali,
with most sites featuring around 30 different species. This is a low local biodiversity
compared to the fish biodiversity of the Lower Ayeyarwady Basin, i.e. 159 species (Zockler
and Kottelat 2017[1]). The difference could be explained by i) the higher taxonomic diversity
when species are identified by taxonomists rather than by fishers; ii) the focus by fishers on
mid- to large-size commercially valuable species, and iii) the reduced biodiversity in stocked
water bodies.

Shar Khae was the site with the highest production figures. The lease exists of two parts,
one which is stocked with fish by the lease owner, and the other which is an open access
area for local fishers. Most sites were considered to have low levels of production. The main
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proportion of fish catches was done by collective gears. Individual gears only represented
around one third of total production. WorldFish organised several awareness raising
trainings and provided expenses for the establishment of conservation zones in the study
sites.

CPUE was calculated for gillnets in each of the sites. Khay Nan was the site with the highest
productivity. Comparison both production (total catch) and productivity (CPUE) led to the
following conclusions (Figure 9). Two sites (Khay Nan and Kyone Ta Dun) had limited
fishing operations, limited production, but relatively high productivity. Two sites had
intensive fishing, high production, and medium productivity (Yin Sae, Hlaing Tar Mezali).
One site had active fishing, very high production, but medium productivity (Shar Khae) and
one site had active fishing, but low production and low productivity (Myin Ka Kone).

Figure 9: Overview of fishing activity, productivity and production in each study site

Most fishing operations are based on the lunar calendar. The period with the highest
production for individual gears is seen in December-January when water levels have
dropped post monsoon and fish are consequentially more concentrated, (Figure 10). For
collective gears, the period with the highest production is January-April. Fishing using
collective gears is stopped during the rainy season (approximately from May-October)
highlighting the importance of fishing operations using individual gears for subsistence and
fisher livelihoods. There was little difference in the production pattern across years.
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Figure 10: Catches of individual gears (in kg) per month and year in each study site

NB When Yin Sae and Shar Khae are excluded from the graph, the catch of individual gears in other
sites also shows a slightly higher yield around December and January.

A temporal comparison of catches of individual gear in each site between 2019 and 2020
shows that the total catch remained similar between 2019 and 2020 in Hlaing Tar Mezali,
Khay Nan, Kyone Ta Dun and Myin Ka Kone (1.5 to 21% variation), but decreased by a
third in 2020 in Shar Khae and in Sae likely due to Covid restrictions on fishing during that
period.
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Figure 11: Catches of individual gears in each site in 2019 and 2020
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A comparison of catches of collective gear in each site between 2019 and 2020 shows that
the total catch remained similar between 2019 and 2020 in Hlaing Tar Mezali, Myin Ka Kone
and Yin Sae, increased by 21% in Yin Sae, but decreased by 23% in Shar Khae and by
71% in Kyone Ta Dun.

Figure 12: Catches of collective gears in each site in 2019 and 2020

Based on the following characteristics, two sites were chosen for the inter-site comparison:
Khay Nan and Yin Sae. Both sites have developed management, are both lease areas, and
had a mixed S-E-P performance score. The main difference between both sites is that Khay
Nan is located in a floodplain whereas Yin Sae is located in a creek/lake.

Figure 13: Comparison framework for an inter-site analysis: the case of Khay Nan and Yin Sae

The sites were compared using three indicators; 1) total species richness, 2) gilinet CPUE,
and 3) average weight of top 5 species.
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1)There were 26 species recorded in Khay Nan, and 33 species in Yin Sae. One would
expect a higher species diversity in the open floodplain environment, rather than in the
controlled creek setting.

2)Gilinet CPUE was higher in Khay Nan (floodplain), two-to threefold, than it was in the
creek environment (Yin Sae)

3)The average weight of five dominant species in both sites was compared. Large fish
species tended to be larger in Yin Sae than they were in Khay Nan. For small species no
difference was observed between both sites.

Socio-Economic monitoring

The aim of the socio-economic survey was to assess the performance of CBFM pilot sites.
The socio-economic conditions of fishing and non-fishing households was assessed
through a household survey. The survey was made up of different sections: 1) household
information, 2) Aquaculture & fisheries, 3) Nutrition, and 4) Structure and functioning of the
CFG. The idea behind the survey was to establish a benchmark of the socio-economic
status of households in the area surrounding a lease in order to track changes over time,
through follow-up surveys. In total, 615 households from 33 villages were surveyed across
twelve sites, (Table 3).

heis | sievame | lemsepe | Townshin
- Hlaing Tar Mezali Tender Maubin

Ale Met Eun Leasable Maubin

Inn Gyi Leasahle Hinthada
— Mga Wun Taein Leasahle Hinthada
— ¥in Sae Leasahle Lemyethna
— Shar Khae Leasabkle Hinthada
Kaka Yo Tender Labutta
“ Ayar Taw Tender Labutta
- La Har Gyi Leasahle Danubyu
“ Kyane Ta Dun Leasahle Thabaung
Khay Man Leasahle Thabaung
Myin Ka Kone Myint Thaung Tan Tender,/Open Mawlamyinegyun

Table 3. Socio-economic monitoring study sites

The survey was conducted three times (a baseline, mid-line, and end-line survey) between
December 2018 and December 2020. Data collection was conducted by 5 research teams
(Pathein University, Yangon University, Maubin University, Dagon University and the DOF)
under the FRDN. Each team was responsible for a number of sites (2-3) where they had to
conduct the socio-eco questionnaire and collect and analyse the data.

The main livelihood in the surveyed sites was farming, followed by fishing, and wage
labour. Aquaculture and fish trading weren’t important sources of income for households in
the selected study sites. No significant differences were seen across survey rounds in the
relative importance of different livelihoods for household income, (Figure 14). Fishing
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households depended mostly on fishing as main source of income, for non-fishing
households farming, wage labour, and ‘other’ were the main sources of income.

20
I.I--IIIII-

Lahar Gy Shar Khae Hiaing TMZL NgaWunTain nn Gy YinSae Malatto AMK MyinkKK KaKaYo Kyone Ta Dun Khay Nan Ahyar Taw

m Fshing m Fehtrading Aquaculkure Farming (paddy/Ivestock) mCiviservant mWagelsbour @ Others

Figure 14: Average relative proportion of household income by livelihood (2018-2020), by site

Household fish consumption didn’t show major differences across seasons. For some
sites the highest fish consumption was recorded in the period May-Aug., while in others fish
consumption was highest in Sep.-Dec. In most sites fish purchases were higher than fish
catches for most households, indicating the importance of locally available, affordable fish
and fish products. The highest fish purchases were seen in January-April, which is also the
period with the most reported food shortages. This is due to the lower water levels, leading
to lower fish catches for this period. Fish purchases were lowest in 2020, possibly as a
result of lower disposable household income or lack of availability due to restrictions
associated with the Covid-19 pandemic. Fishing households purchased less fish on average
than non-fishing households did, both across years and across seasons, (Figure 15).
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Figure 15: Average household consumption and purchase per season, per site (2018-2020)

Although in most sites most respondents were aware of the existence of a CFG in their
area, very few households were actually members of said CFGs. There was a significant
difference in the awareness and membership of CFGs between fishing and non-fishing
households, with awareness and membership being much higher for fishing households.
More research and understanding are needed to find out why non-fishing households are
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generally not aware of or members of the CFG and what role a CFG might play for non-
fishing households.

Knowledge about CFG ws. OFG membership, per

Figure 16: Awareness to and knowledge of CFGs compared across stakeholder groups

In most sites, only around a third of respondents were convinced of the usefulness of
conservation zones in fish areas. The number of conservation zones set up in the study
sites was also relatively low (four out of twelve sites had a no-fish zone, where local NGOs
had conducted awareness raising activities or provided technical support). More work is
needed to highlight the importance and usefulness of conservation zones, and assistance
is needed in establishing and managing said conservation zones.

\." =+

o P mg

Figure 17: Prescence of conservation areas and usefulness thereof

Participation by women was low in most sites, and around half in Lahar Gyi. Women’s
participation in the CFG was higher in sites where local fishing communities had interacted
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with NGOs or fisheries development associations who highlighted the importance and
benefits of women’s participation.

Presence and participation of women in CFG

160 80%

Number of respondents
1 x|
.
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|

Lahar = Shar | Higing MNgaWw nn Gy ¥in Sas Malatt MynK KakKaY Kyone Khay @ Ahya
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Figure 18: Participation of women in the CFG

In Lahar Gyi, around half of the respondents mentioned that women actively participate in
the CFG. In other sites, the percentage of respondents stating women participate actively
was between 0% and 29%. The numbers represent the number of respondents who
answered “yes” to the question if women participated in the CFG, it does not represent the
number of women actively participating. In some cases and in other projects, a woman’s
participation was as replacement of a man fisher or farmer (e.g. husband, uncle, son, etc.).
Sites where participation of women is between 1/4th and half of total respondents (Lahar
Gyi, Malatto AMK, Kyone Ta Dun) were sites that had had previous interaction with NGOs
and local fisheries development organisations and had awareness of the potential benefits
and importance of including women in the CFG activities.
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The main benefits of being CFG members that were mentioned in the socio-economic
survey were a) higher fish catches, b) higher income, c) easier to sell fish, and d) less
conflicts with other fishers, (Figure 19).

CFG management: Household benefits and fishing acces

Wirrpr oo Bl o

Benefits stated by respondents
include:

*  More fish catch

* Moreincome

+  Easiertosellfish

*  Lessconfliccswith other fishers

Figure 19: Main benefits of being CFG members

The site where access to the fishery has improved the most was Malatto AMK. Nearly 80%
of respondents there stated that access to the lease had improved as a result of being a
member of the CFG. In Khay Nan and Ayar Taw, almost no one (1% and 2% respectively)
mentioned that access to the lease had improved for CFG members. Respondents were
more positive about general benefits derived from being a CFG member. Again, in Malatto
AMK nearly 80% of respondents said their household benefited from being a CFG member.
In other sites it ranged from around half (Lahar Gyi, 53%, and Hlaing Tar Mezali, 45%) to
one third (Kyone Ta Dun, 37%, and Myin KK, 32%) to less than 5% of surveyed households
claiming their household benefited as members of the CFG (Shar Khae and Khay Nan, 2%).

In summary,

» Most fishers were aware of the existence of a CFG in their area

> Fishers were convinced of the usefulness of conservation areas; a number which
increased every year

» Fishing households consume more fish than non-fishing households

» Fish consumption is highest in May-August, while fish purchases are highest in
September-December

» Farming and fishing were the two most important livelihoods in the survey sites

» The number of respondents stating conservation areas are useful increased year on
year

» Women’s participation in the CFG was fairly limited (site with the highest score had
50% women participants)

FRDN training

The university teams working under the scope of the FRDN on the socio-economic and bio-
monitoring surveys were provided ongoing capacity development and training on data
collection, compilation, analysis and reporting. The particular topics addressed during the
training courses were determined by questioning the research teams on their needs,
reviewing data sets and reports and was decided one week in advance. Based on the topics
highlighted by the research teams a training outline and practice exercises were prepared.
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Three days of training were organised. The first day centred around the bio-monitoring
survey (data collection, data entry, data analysis), two days focused on the socio-economic
data and reporting, and the last day was used to refresh the activities from the previous
days and address any remaining questions and uncertainties. After each day participants
were asked to highlight what went well and what they felt was lacking or still needed to be
addressed. The most recent of which was held in January 2020.

Community Fisheries Management Interventions

The project activities aimed to gain an understanding of the current fisheries management
practices and to design interventions to improve these practices. The performance of
CBFM was assessed using Sustainability, Equity and Productivity (S-E-P) indicators in each
of 6 sites from the bio-monitoring survey (Figure 8) and 14 indicators from the socio-eco
survey across 12 sites, (Figure 20). Sites were given a score based on the proportion of
respondents who answered yes to a set of questions relating to management, conservation,
gender, access rights, etc.
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Figure 20: CFG Management assessment score

Sites that scored higher were, in general, sites where NGOs or local fisheries
associations were present and had organised awareness raising activities or fisheries
management workshops, highlighting the impact these activities can have down the line.
Malatto Aung Met Kun came out as the site with the highest score for the CFG management
performance. The high score for Lahar Gyi can be explained by the fact that local NGOs
have been conducting awareness raising activities in this area concerning CBFM for a while
before it was selected as a pilot MYFISH 2 site. The expenses for the establishment of a
non-fishing zones in HlaingTMZL, Inn Gyi and Kyone DaDun sites were covered by
WorldFish, that also conducted awareness raising and training activities in those sites. A
similar approach was taken by local NGOs in Myin Ka Kone and Lahar Gyi. The local
communities and CFG members now have a better understanding of inland fisheries law
and have reduced the practice of illegal fishing methods in those areas, established a
restricted fishing zone and realized the benefits of conservation areas. Improved
collaboration was being developed between local CFG groups and Department of Fisheries
to manage the fishing areas together.

In total, three additional pilot study sites for management interventions were selected; 1)
Kyone Ta Dun, Inn Gyi and HlaingTMZL. A brief outline of activities in Inn Gyi, below.
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Inn Gyi

Inn Gyi lease is located in Inn Gyi village, Hinthada Township, Hinthada district. It is a
permanent lake cover an area of 38ha (96 acre). The lake connects to a large river, Nhawun
River, through a channel that is designated under two other leases. Movement of fish
between the lakes and the river through the channel is considered constrained by the two
leases. See map of the lease with proposed non-fishing area.

Figure 22: Inn Gyi lease

Inn Gyi activities included the identification of current problems by the community fisheries
groups and to develop solutions and action plans that could be implemented together with
DoF and WF. The main problems that were identified during the facilitation workshop were
limited awareness of conservation practices, degradation of fish habitats and decreasing
fish stocks and no effort to restock the lease with fingerlings. Potential solutions were
discussed and possible activities that could be led by the community fisheries groups were
determined.
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The CFG committee determined to stock fingerlings in the lease and establish no-fishing
zones in the lake. The committee discussed the action plan together with the members and
the local Department of Fisheries. On 5th October 2019, the DoF township officer and the
WF team participated in the restocking. 100,000 fish fingerlings (rohu, mrigal, and catla)
were released in the lease. More than half (60,000) of these fingerlings were purchased
using CFG funds and were released into the designated no-fishing zone.

Plate 1 Inn Gyi conservation zone Plate 2 Inn Gyi restocking
Fisheries Information Centre

The fisheries information centre (FIC) is a digital database of research papers, reports and
information related to fisheries in Myanmar. It was set up and launched in 2016 at the DoF
office, Yangon. In the beginning, it wasn’t accessible 24h/24h. The digital library contained
356 documents in total.

In 2017, the MYFish2 project wanted to improve the process and tried to reach the
information to the users. The DoF library team and WF staff planned a FIC tour to the
universities and explained how to register on FIC, how to search for and use the documents.
The FIC team discussed with professors of the Zoology Department to collect full research
papers or abstracts. The team developed user guidelines and promoted it among members
of the Myanmar Fisheries Network. Now, the digital library is accessible online 24h/24h and
1,550 different users (updated by March 2021) visited the website www.dof-myanmar-
fic.org a total of 1,249 times. In 2021, the Department of Fisheries committed to maintain
the functioning of FIC long-term.

List of documents on the FIC — March 2021

Sr.No | Resource Type Quantity | Remarks

1 Books 55 Fisheries Statistics

2 Journals 141 Research Articles and Journals
3 Laws 48 National Fisheries Laws,

State/Region fisheries Laws

Inland Fisheries Laws

4 Posters 35 Projects

5 Conference Proceedings | 32
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Sr.No | Resource Type Quantity | Remarks

6 Project Reports 241 Project Documents and Research Reports
7 Training Books 42

8 Theses 62 Abstracts and Full Texts

Total 656

Page 43



Final report:

8 Impacts

Following on from the successful MYFISH-1 ACIAR funded project, this second and final
phase has focused on the inland capture fisheries in the Ayeyarwady Region which covers
most of the Ayeyarwady Mega-Delta. The characteristics of the latter are typical of a sinking
anthropogenically impacted deltaic system (Syvitski, J., Kettner, A., Overeem, I. et al.
Sinking deltas due to human activities. Nature Geosci 2, 681-686 (2009).
https://doi.org/10.1038/nge0629 ). Such deltas often suffer from a combination of upstream
and delta-based activities, including illegal sand mining and water abstraction, combined
with land use policies designed to promote rice production rather than sustainable fisheries
management. This has a negative impact on the fisheries. In some cases, large-scale pond
aquaculture has affected floodplain fisheries by blocking access by fisherfolk to the fisheries
and impeding drainage and connectivity from the floodplains to nearby rivers. Some of the
leasable fisheries documented by this project (Appendix 13 and 13a&b) have been lost as
revenue collating mechanisms to local authorities (DoF report translation Appendix 14).
Rice-Fish culture has emerged as a viable option to counteract the loss of inland aquatic
biodiversity by the reduction of agrochemical usage and the adherence to better
management practices for rice, water and fish production (see sister project results FIS-
2016-135). In this context, the project has investigated fisheries management systems
designed to improve freshwater fish production at a range of production sites chosen for
their representativeness. The project’s impact, in both social and biological terms, is viewed
by collaborating stakeholders from fishing communities and the authorities whose task it is
to ensure the sustainability of the aquatic food production systems by using the research
carried out by local universities in the delta under the guidance of WorldFish.

8.1 Scientific impacts — now and in 5 years

For over half a century the people of Myanmar and the scientific community in particular
have not benefited from a stable political environment where research is prioritized and the
results used to inform policy decisions. During this project's implementation period a
combination of the Fisheries Research Development Network (FRDN) coupled with the
Fisheries Information Center (FIC) and capacity building from WorldFish and Myanmar
Fisheries Partnership (MFP) members has allowed local research staff to develop their
scientific skills both social and natural. This has led to the inclusion of community based
fisheries management in local fishery laws (2018) and the research results ready for
publication now. It is difficult to say what the impact in 5-years’ time will be as the military
takeover on February 1, 2021 has stifled the interaction between fisherfolk, local authorities
and the scientific community. That said the country continues to rely on aquatic food as the
main source of animal protein, a fact that the de facto government is well aware, should
result in improved sustainable management drawing on the results from this project. The
concern is that some of the scientists who helped with the research under this project may
not continue as they look for employment options elsewhere in Southeast Asia.

8.2 Capacity impacts — now and in 5 years

All stakeholders participating in this project have benefited from the capacity building work
at fisher, research worker and fisheries administration levels both local and national. The
participatory monitoring and data collection work carried out by fisherfolk is the result of
their interest and the capacity building opportunities provided by a mix of university and
Department of Fisheries staff who were in turn trained by WorldFish experts from Myanmar
and nearby Cambodia. The training provided to fisher communities and the value chain
operators included a number of youths and women who often participate in post-harvest
activities. Data analysis skills, of importance for local university staff, were improved by the
interaction of WorldFish scientists. Five years hence it is expected that the capacity building
at all levels will help the local Ayeyarwady Region with improved fisheries management.
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Mechanisms have been put in place to receive future funding via the FRDN. Scientific
exchange networks under the MFP will ensure that capacity building will continue for the
local NGO/CBOs by interactions with the international NGO and scientific communities
linked to them. Although links to the Government are currently difficult, the Myanmar
Fisheries Federation (MFF), a private sector apex body, continues to act as a nexus for
fishing communities and the feedback needed by the authorities regarding fisheries co-
management aspects promoted by this project.

8.3 Community impacts — now and in 5 years

The fisher communities and those involved in fish value chains have participated actively in
all aspects of this project. In terms of sustainability, this is of particular importance regarding
the interactions with and between local university and DoF scientists. During the COVID-19
pandemic and current political turmoil, community networks provided the means to ensure
food provision is possible. Price fluctuations, access to cash and movement restrictions
have resulted in a strengthening of communities, which needs to be documented for future
times of crisis: climate change or politically induced. WorldFish, IFPRI, IRRI and IWMI
(CGIAR entities) have been documenting the impacts on communities via contacts
established under this project and others (Appendix 15a&b COVID-19 impact papers).

8.3.1 Economic impacts

Inland fisheries are extremely valuable both in terms of their net worth and contribution to
fisher and value chain operator livelihoods. Around 3 million people in the Ayeyarwady Delta
alone depend on these the inland fisheries. The inland hilsa fishery, one small but high
value component of the Ayeyarwady Delta freshwater fisheries, is estimated to be worth
over USD700 milion per annum with around 1.6 million fishers employed
(http://pubs.iied.org/166751IED). The leased fisheries generate greater amounts, especially when
the ‘hidden harvest’ is included (Hidden Harvests ). The total economic value (TEV) of the
Ayeyarwady Delta fisheries has not been calculated and the contribution to the livelihoods
of around 5% Myanmar’s population needs further attention. Under the new One-CGIAR,
WorldFish will contribute to the Asian Mega Delta analysis to establish the impacts of
climate change on three Asian mega-deltas: the Ganges, Ayeyarwady and Mekong Deltas.
The ACIAR MYFISH 2 research results provide an important baseline for this study.

8.3.2 Social impacts

As with community and capacity building aspects, the social impacts from being actively
involved in the improved management of a fishery are fundamentally important. At present
this is not seen at all sites studied and future interventions post COVID-19 need to ensure
cross-visits by fisher groups to view the advantages of improved community-based
activities. Fishers and their families become part of the management system and are no
longer simply a means of harvesting fish from a fishery controlled by the lease owner.
Fishery management committees typically include local authorities, village leaders and
elected members of the fisher associations. Regulations are agreed and fines imposed on
fishers, association members or outsiders, who break the rules. In many cases there is a
degree of tolerance for landless families who are not members of the association and not
classified as fisherfolk but extract fish for their household needs by means of a cast-net or
hook and line. The impact of COVID-19 added to the current political situation will no doubt
have exerted additional pressures/drivers on the fisheries studied under this project. The
data collected by this ACIAR funded research will serve as an important baseline on which
to measure the impacts of these added drivers as noted in the Conceptual framework of
food systems for diets and nutrition. Source: HLPE. 2017.
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8.3.3 Environmental impacts

As noted above the Ayeyarwady Delta is severely impacted due to anthropogenic activities
that cause the delta to sink. When coupled with climate change aspects, causing rising sea
levels, increased incidence of storm events, aseasonal rainfall and temperature rise, the
need to ensure improved inland fisheries management is evident. Other areas of ACIAR
research are looking at the connectivity aspects and the need for improved irrigation
systems to provide fish passages round tidal barrages and other infrastructure associated
with irrigation systems. WorldFish, IWMI and the FAO produced as set of guidelines for fish
in irrigation systems, which took evidence from the MYFISH 2 project: (FAO, WorldFish and
IWMI. 2020. Increasing the benefits and sustainability of irrigation through the integration of
fisheries - A qguide for water planners, managers and engineers. Colombo.
https://doi.org/10.4060/cb2025en). Further WorldFish investigation looking at the
vulnerability of inland capture fisheries under climate change also used the research work
under MYFISH 2 (Climate risk assessment for fisheries and aquaculture-based adaptation
in Myanmar ). The ACIAR funded Rice-Fish project (FIS-2016-135) in Myanmar has also
been implemented in the Ayeyarwady Delta, where land use reforms and use of better
management practices have helped to improve water management and reduce the use of
pesticides in the floodplain fishery environments where rice is grown in the dry season.
Unfortunately, not all sites studied have established conservation (no-take) zones with only
33% having these areas established. There is strong evidence from neighbouring
Bangladesh that the establishment of sanctuaries for the hilsa fishery has improved
landings and the average size of fish caught (Appendix 16). Over the next five years the
adoption of both improved fisheries management and rice-fish systems will result in
increased fish production and incomes for farmers and fishers alike (Dubois, M. J.; Akester,
M.; Leemans, K.; Teoh, S. J.; Stuart, A.; Thant, A. M.; San, S. S.; Shein, N.; Leh, Mansoor;
Moet, Palal Moet; Radanielson, A. M. 2019. Integrating fish into irrigation infrastructure
projects in Myanmar: rice-fish what if...? Marine and Freshwater Research, 70(9):1229-
1240. https://doi.org/10.1071/MF19182 ).
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8.4 Communication and dissemination activities

The research carried out by FRDN members and the peer-reviewed papers listed in this
report under publications will be posted on the Fisheries Information Center (FIC) website
http://dof-myanmar-fic.org/ which is managed and maintained by the Department of
Fisheries. The information exchange network under the Myanmar Fisheries Partnership
(MFP) is an informal institution that continues to share information even under the current
political complications. This demonstrates the positive impact from the ACIAR funded
MYFISH 2 project that will continue and strengthen over the next five years as the member
entities press on with their research in Myanmar and other Southeast Asia countries. Of
importance the work by WorldFish in Cambodia where the Community Fish Refuges (CFR)
provide evidence of the links between rice landscapes and capture fisheries associated with
them (Integrating nutrition and gender into Community Fish Refuge-Rice Field Fisheries
system management: A practitioner's guide https://hdl.handle.net/20.500.12348/4870 ).
ACIAR has assisted the development of a theory of change document for the rice field
fisheries in Cambodia, which has also drawn upon the MYFISH 2 experience in Myanmar.
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9 Conclusions and recommendations

The project ‘Improving fishery management in support of better governance of Myanmar’s
inland and delta fisheries’ started at a time of optimism in Myanmar when the nascent
democracy showed a real opportunity for improved natural resource management including
fisheries. The research and associated capacity building have generated a wealth of
information regarding the process of change towards greater involvement by the fisher
communities that depend on inland capture fisheries. Local government officials including
the Ayeyarwady Regional Minister have responded to the MYFISH research which assisted
with this reformational process helping with the drafting and approval of the 2018 Regional
Fisheries Law and its subsequent 2019 enactment which allows community-based fisheries
management.

The MYFISH established Myanmar Fisheries Partnership (MFP) and the work by its
members, from both Myanmar and a range of global entities, provides evidence of the role
of research and research coalitions in negotiating different stakeholder interests within
newly claimed and invited spaces of engagement. It also illuminates the dynamic and fragile
nature of these spaces in the context of broader political upheaval, and the important roles
that economic incentives and vested interests play in policy and regulatory reform.

The project has delivered its objectives and provided the Myanmar Government and Private
sector with the wherewithal to improve inland capture fisheries management. The
improvements have not been dramatic as changes to systems based on centuries of
revenue generation priorities over biodiversity protection will inevitably take time.
Furthermore, the double shock caused by COVID-19 and military coup d’état have
underlined the complexity of inland capture fisheries and the way communities interact with
them. The fact that the project has socio-economic and biodiversity case studies as a
baseline for the pre-shock situation will now allow the participating stakeholders, including
the fisher folk, to better assess how management systems can achieve the required
resilience.

1. Conclusions

The initial characterisation of leasable fisheries as a simple dichotomy between individual
and community managed systems was found to be overly simplistic and a more accurate
assessment needed to consider tenure as operating along a spectrum from individual to
community tenure. This had implications for understanding and assessing their
performance and required the development of a more nuanced framework for analysis
incorporating a number of ‘intermediary’ systems between these extremes, Table 1.

The performance of the different management regimes were assessed across four broad
domains; the natural environment, institutions and governance, people and livelihoods and
external drivers. Across all domains the individual and mixed tenure systems were
considered the worst performing with short term profit as the primary motivation, an
inequitable distribution of benefits and little concept of conservation or concern for the
sustainability of the ecosystem. The quasi community and community tenure systems
outperformed the individual and mixed tenure systems across all domains, particularly the
equitable access to and distribution of benefits. However similar to all management systems
the natural environment performed poorly in most cases and the capacity to manage the
lease was initially low but seen to improve through attendance at meetings and trainings
and in some cases by dividing up the lease into smaller management units. NGO support
and good relations with the DoF we also strong indicators of successful performance.

The performance of community managed leases and community fishery management
interventions was further assessed through ongoing socio-economic and biological
monitoring undertaken by universities and the DoF under the umbrella of the FRDN. The
capacity requirements of the FRDN team as well community fisher groups and local
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authorities was perhaps lower than expected and necessitated that the project focus
primarily upon the capacity development of stakeholders through ongoing on the job and
needs based trainings and awareness raising.

The bio-monitoring survey was implemented in six sites and monitored mainly fish
production, abundance, and fishing effort. Species diversity was lower than expected when
comparing to other surveys in the Ayeyarwady Delta (AD). Most survey sites had medium
productivity and quite high production only one site (Myin Ka Kone) had low production and
also low productivity. The socio-economic survey aimed at gathering household information
on a number of topics: household information, Aquaculture & fisheries, Nutrition, and
Structure and functioning of the CFA. The socio-economic survey was administered in
twelve sites, totalling 615 households in 33 villages.

The performance of the community fisheries management systems in the survey sites were
assessed using 14 socio-economic indicators and the three indicators used in the bio-
monitoring survey (equity, productivity, and sustainability). Sites that received higher scores
were sites where NGOs or local fisheries associations had been present for some time and
where pilot sites were provided with funding, training and awareness raising for
management interventions. lllegal fishing was seen to have reduced in these sites and a
shift in mindset towards the idea of sustainably oriented management interventions and the
benefits it could provide.

Participation and engagement of women in the CFG was low in most sites due to structural
inequalities such as the granting of fishing licenses primarily to men and social norms such
as the perceived role of women in fisheries. In sites where NGOs had previously organised
awareness raising activities or run projects involving women, participation was higher than
in other sites.

Overall, the proportion of households stating they had benefitted from being CFG members
was quite mixed (ranging from 80% to less than 5%). The main benefits were mentioned to
be easier access to the lease, higher production, higher income, and less conflicts with
other fishers.

2. Recommendations

Given the heterogeneity of systems, locations, fishing practices, scale and political climate
the biomonitoring and socio-economic assessments allow the use of indicators such as
species richness, catch per unit effort among others to inform all stakeholders about the
benefits of improved fisheries management. It is therefore recommended that commitments
are sought from the Myanmar Fisheries Federation (MFF) as the private sector apex body
in the Myanmar fisheries sector to use the monitoring tools developed under this project to
inform policy makers and fisher communities alike. The FRDN links between Myanmar
research organisations, the Department of Fisheries as legislators and the MFF in
representation of all fishers provides the foundation for continued support.

It is recommended to strengthen CFAs in order to ensure enforcement of rules and
regulations, reduction of illegal fishing, improve collaboration with the government and other
institutions, and reduce the impact of anthropogenic activities on the health of the lease.
Better collaboration with non-fishers regarding management of the lease and multiple uses
of water (e.g. reducing agricultural runoffs or waste disposal) could have a beneficial effect
on the natural environment in the lease, sustaining or improving biodiversity and production.
It is recommended to include local communities in the CFAs to allow them access to the
lease, while at the same time diversifying livelihoods to reduce fishing pressure on the lease.

It is recommended to continue organising yearly capacity building activities with the partner
institutions under the scope of the FRDN. This can be done by organising training
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workshops on research design, data analysis, scientific reporting as well as through
collaboration in the implementation of research projects in fisheries research in Myanmar.
As the results of the assessment have shown that sites where NGOs were previously
present had received higher scores, it is recommended to foster collaboration between local
NGOs, government institutions (DOF), and local fishing communities to strengthen the CFG
management system and improve performances. It is also recommended to continue the
monitoring programme in order to be able to discern seasonal or temporal patterns in the
abundance and productivity of the different survey sites. As fishing with collective gears is
seasonal, it could be useful to diversify livelihood options for fishers to reduce the
importance of individual fishing operations during this period.

In order to ensure the long-term sustainability of CFAs policies need to be developed
enabling the long-term lease of fishing grounds by a CFA and to strengthen the financial
capacity of CFAs managing leases. National community fisheries guidelines for freshwater
fisheries would be beneficial as well as more effective enforcement of illegal fishing.

Approaches applying a gender transformative (GTA) perspective that emphasise
intersectionality (i.e., multiple social identities), the participation and effective engagement
of women in decision making and a shift in gender norms and behaviours (through targeted
interventions along the value chain where current practices limit the equal opportunities and
aspirations of women), are recommended.
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ABSTRACT

This paper introduces Rapid Appraisal of Agricultural Innovation Systems (RAAIS). RAAIS is a diagnostic
tool that can guide the analysis of complex agricultural problems and innovation capacity of the agri-
cultural system in which the complex agricultural problem is embedded. RAAIS focuses on the integrated
analysis of different dimensions of problems (e.g. biophysical, technological, socio-cultural, economic,
institutional and political), interactions across different levels (e.g. national, regional, local), and the con-
straints and interests of different stakeholder groups (farmers, government, researchers, etc.). Innovation
capacity in the agricultural system is studied by analysing (1) constraints within the institutional, sectoral
and technological subsystems of the agricultural system, and (2) the existence and performance of the
agricultural innovation support system. RAAIS combines multiple qualitative and quantitative methods,
and insider (stakeholders) and outsider (researchers) analyses which allow for critical triangulation and
validation of the gathered data. Such an analysis can provide specific entry points for innovations to address
the complex agricultural problem under study, and generic entry points for innovation related to strength-
ening the innovation capacity of agricultural system and the functioning of the agricultural innovation
support system. The application of RAAIS to analyse parasitic weed problems in the rice sector, con-
ducted in Tanzania and Benin, demonstrates the potential of the diagnostic tool and provides

recommendations for its further development and use.
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

zation or institutional settings such as land-tenure arrangements)
changes (Hounkonnou et al., 2012; Leeuwis, 2004). Such changes

The Agricultural Innovation System (AIS) approach has become
increasingly popular as a framework to analyse, and explore solu-
tions to, complex agricultural problems (e.g. Hall et al., 2003; World
Bank, 2006). The AIS approach evolved from a transition from
technology-oriented approaches, to more systems-oriented ap-
proaches to agricultural innovation (e.g. Klerkx et al., 2012a). Within
the AIS approach, innovation is perceived as a process of com-
bined technological (e.g. cultivars, fertilizer, agronomic practices)
and non-technological (e.g. social practices such as labour organi-
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E-mail address: m.schut@cgiar.org; marc.schut@wur.nl (M. Schut).
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occur across different levels (e.g. field, farm, region), and are shaped
by interactions between stakeholders and organisations inside
and outside the agricultural sector (Kilelu et al., 2013; Klerkx et al.,
2010).

Adopting an AIS approach to study complex agricultural prob-
lems has important implications for research. First, it requires an
analysis that acknowledges and integrates the different dimen-
sions, levels and stakeholders’ interests associated with the problem
under review. Second, it necessitates a holistic understanding of the
innovation capacity of the agricultural system in which the complex
problem is embedded (Hall, 2005). Third, it requires insight in the
structural conditions provided by the agricultural innovation support
system that can enable or constrain innovation in the agricultural
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system (Klerkx et al., 2012b; World Bank, 2006). Fourth, it re-
quires a thorough understanding of the interactions between
complex agricultural problems, innovation capacity in the agricul-
tural system and the agricultural innovation support system.

Despite the recent development and application of a variety of
methods that can support AIS analyses (e.g. World Bank, 2012), the
potential of the AIS approach to address complex agricultural prob-
lems remains underutilized in many fields of study (e.g. Schut et
al.,, 2014a). Four main reasons for this were identified. First, methods
used for the analysis of complex agricultural problems generally have
a narrow focus, rather than a holistic view. They support the anal-
ysis of a specific dimension (e.g. the economic dimension in Beintema
et al., 2012), level (e.g. the national level in Temel et al., 2003), or
stakeholder group (e.g. farmers in Amankwabh et al., 2012; Totin et al.,
2012). Second, studies that do include analysis of multiple dimen-
sions of problems (e.g. Singh et al., 2009), interactions across different
levels (e.g. Douthwaite et al., 2003) or multi-stakeholder dynam-
ics (e.g. Hermans et al., 2013) often have limited attention for the
integrated analysis of these features of complex agricultural prob-
lems. Third, studies that integrate the analysis of multiple dimensions
of problems, interactions across different levels and multi-stakeholder
dynamics (e.g. Lundy et al., 2005; van Ittersum et al., 2008) have
limited attention for understanding innovation capacity in the ag-
ricultural system and the functioning of the agricultural innovation
support system. A fourth reason is that the majority of AIS studies
are conducted ex-post (e.g. Basu and Leeuwis, 2012), lack a clear
structure to delineate system’s boundaries (Klerkx et al., 2012b), or
are based on comprehensive studies which take considerable time
(e.g. Jiggins, 2012). Although such studies provide a better under-
standing of the drivers of innovation in agricultural systems, their
diagnostic ability to identify entry points for innovation to over-
come complex agricultural problems is limited.

Based on the above review of the availability, scope and use of
methods for AIS analyses, we have developed and tested a diag-
nostic tool that can support the Rapid Appraisal of Agricultural
Innovation Systems (RAAIS). RAAIS fits within a tradition of ‘rapid
appraisal approaches’ used in the field of agriculture, including the
Participatory (Rapid) Rural Appraisal (Chambers, 1994), Rapid Ap-
praisal of Agricultural Knowledge Systems (RAAKS: Engel, 1995) and
the Rapid Appraisal of Potato Innovation Systems (Ortiz et al., 2013).
RAAIS integrates and builds upon existing (agricultural) innova-
tion system concepts and combines multiple methods of data
collection. The objectives of RAAIS are to provide a coherent set of
(1) specific entry points for innovation to address complex agri-
cultural problems, and (2) generic entry points that can enhance
innovation capacity of the agricultural system and the perfor-
mance of the agricultural innovation support system. The aim of
this paper is to provide a conceptual framework (Section 2) and a
methodological framework (Section 3) for RAAIS. Based on its ap-
plication in a study on parasitic weeds in rice production in Tanzania
and Benin, we reflect on the extent to which RAAIS is able to meet
its objectives, and provide recommendations for further develop-
ment and use of RAAIS (Section 4), followed by the main conclusions
(Section 5).

2. Conceptual framework for RAAIS

The agricultural innovation system - including both the agri-
cultural system and its innovation capacity and the agricultural
innovation support system - may be very good at tackling some
complex agricultural problems, but may be incapable to deal with
others (Hung and Whittington, 2011; Markard and Truffer, 2008).
It underlines that understanding complex agricultural problems, in-
novation capacity in the agricultural system, and the functioning
of the agricultural innovation support system requires integrative
analysis. Despite of their interrelated character, we deem it

Table 1
Examples of stakeholder groups and diversity within stakeholder groups.

Stakeholder groups Diversity within stakeholder group

1. Farmers Smallholder farmers, agro-industrial
farmers

(Inter)national agricultural networks and
associations, cooperatives, development
organisations, donors

Input and service providers (e.g. seed
and agro-dealers, private extension
services), agricultural entrepreneurs (e.g.
processors, traders, retailers, transport
companies)

Politicians, policymakers, extension and
crop protection officers

National agricultural research institutes,
agricultural education and training
institutes, universities, international
research institutes

2. Non-governmental
organisations (NGO) and
civil society organisations

3. Private sector

4. Government

5. Research and training

useful for analytical purposes to first address them separately
(Sections 2.1, 2.2 and 2.3), before showing their embeddedness
(Section 2.4).

2.1. Complex agricultural problems

Complex agricultural problems are defined as problems (1) that
have multiple dimensions (Schut et al., 2014b), (2) that are em-
bedded in interactions across different levels (Giller et al., 2008),
and (3) where a multiplicity of actors and stakeholders are in-
volved (Funtowicz and Ravetz, 1993). Regarding the first, complex
agricultural problems are an interplay of biophysical, technologi-
cal, social-cultural, economic, institutional and political dimensions.
To exemplify this, we use a case by Sims et al. (2012), who analyse
constraints for the upscaling of conservation agriculture in sub-
Saharan Africa. They demonstrate how import taxes on steel, but
not on imported agricultural machinery (institutional dimension),
disadvantage manufacturers in developing locally adapted agricul-
tural equipment such as no till planters (technological dimension)
for effective soil conservation for sustainable crop management (bio-
physical dimension). Concerning the second, the dimensions of
complex agricultural problems often have different implications
across different levels. Mitigating the impact of agro-industrial biofuel
production on food security, for instance, will require different strat-
egies when approached at the national level (e.g. policies avoiding
agro-industrial biofuel production in regions where pressure on ag-
ricultural land is already high) or at the farm household level (e.g.
balancing the allocation of household labour to on-farm crop pro-
duction and off-farm plantation work) (Schut and Florin,
under review). Nevertheless, the different levels are interrelated, and
consequently, coherent multi-level strategies are required. Regard-
ing the third, complex agricultural problems are characterised by
the involvement of a multitude of actors, stakeholders and the
organisations they represent (Hounkonnou et al., 2012; Ortiz et al.,
2013) (Table 1). Actors include about anyone that can be related di-
rectly or indirectly to a problem, or the potential solution.
Stakeholders are those actors or actor groups with a vested inter-
est in addressing the problem (IMcNie, 2007) and their participation
in exploring solutions to complex agricultural problems is per-
ceived as a critical success factor (e.g. Giller et al., 2011). Stakeholder
participation can provide enhanced insights in the different dimen-
sions of the problem, and the types of solutions that are both
technically feasible, and socio-culturally and economically
acceptable (Faysse, 2006). However, stakeholder groups are no ho-
mogeneous entities and often focus on their own, rather than a
common, interest (Leeuwis, 2000).
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2.2. Innovation capacity in the agricultural system

The agricultural system is defined as the “operational unit of ag-
riculture” including all actors and organisations at local, regional
and national levels involved in the production, processing and com-
mercialization of agricultural commodities (Spedding, 1988).
Consequently, innovation capacity in the agricultural system is
defined as the ability of these actors and organisations to develop
new and mobilise existing competences (including knowledge, skills
and experiences) to continuously identify and prioritise con-
straints and opportunities for innovation in a dynamic systems
context (Leeuwis et al., 2014).

Following the typical system boundaries used in generic (i.e. non-
agricultural) studies of innovation systems (Carlsson et al., 2002;
Papaioannou et al., 2009; Wieczorek and Hekkert, 2012), we con-
ceptualise the agricultural system as a combination of interrelated
institutional, sectoral and technological subsystems. The institu-
tional subsystem comprises different types of institutions, which
are the formal and informal rules and structures that shape per-
spectives and practices (Leeuwis, 2004). In this paper we examine
six types of institutions; policy, research, education and training,
extension, markets and politics across different aggregation levels
(e.g. national, regional or district) (e.g. Cooke et al., 1997; Freeman,
1988, 1995). The sectoral subsystem is defined around a commod-
ity or segments of a value chain (e.g. rice or cocoa) (e.g. Blay-Palmer,
2005; Gildemacher et al., 2009). The analysis of the sectoral sub-
system seeks to understand interactions between, for instance, access
to credit, inputs and services, agricultural production, post-
harvest activities, trade, marketing and consumption related to the
functioning of that value chain (e.g. Thitinunsomboon et al., 2008).
Within the agricultural system, different sectoral subsystems can
exist and interact. Technological subsystems are defined around an
existing or novel technology (e.g. irrigation, mechanised weeding)
or field of knowledge (e.g. integrated pest management) to address
a particular problem that may well cut across different sectoral sub-
systems (Carlsson and Stankiewicz, 1991; Chung, 2012; Hekkert et al.,
2007).

2.3. The agricultural innovation support system

The agricultural innovation support system provides the struc-
tural conditions that can enable (when present) or constrain (when
absent or malfunctioning) innovation within the agricultural system
and its subsystems (Klein Woolthuis et al., 2005; van Mierlo et al.,
2010; Wieczorek and Hekkert, 2012) (Table 2). Structural condi-
tions include (1) adequate knowledge infrastructure in the form of
research, education and extension, physical infrastructure and assets
such as roads and vehicles, and functional communication and
finance structures, (2) institutions comprise clear regulatory frame-
works and their proper implementation and enforcement, (3)
interaction and collaboration between multiple stakeholders in the
agricultural system, and (4) stakeholder capacities (e.g. literacy and
entrepreneurship) and adequate human and financial resources (e.g.
number of extension officers and funds for their backstopping). The
analysis of the presence and functioning of these structural con-
ditions contributes to a better understanding of what constraints
or enables innovation capacity in the agricultural system (e.g. limited
multi-stakeholder collaboration), as well as how the structural con-
ditions provided by the agricultural innovation support system
stimulate or hamper this (e.g. incentive structures for different stake-
holder groups to collaborate).

The set-up of the agricultural innovation support system may
be good at supporting incremental ‘system optimisation’ that re-
produce the current state of affairs, but less good at supporting
‘system transformation’ that can lead to radical innovations. For
example, the presence of an effective top-down, technology-

Table 2
Structural conditions that enable or constrain innovation in systems (based on Klein
Woolthuis et al., 2005; van Mierlo et al., 2010; Wieczorek and Hekkert, 2012).

Structural Description

conditions for

innovation

Infrastructure Knowledge, research and development infrastructure;
and assets physical infrastructure including roads, irrigation schemes

and agricultural inputs distribution; communication and
financial infrastructure.

Formal institutions including agricultural policies; laws;
regulations; (food) quality standards; agricultural
subsidies; Monitoring and Evaluation (M&E) structures;
organisational mandates; market (access) and trade
agreements; informal institutions such as social-cultural
norms and values.

Multi-stakeholder interaction for learning and problem-
solving; development and sharing of knowledge and
information; public-private partnerships; networks;
representative bodies (e.g. farmers association); power-
dynamics.

Agricultural entrepreneurship; labour qualifications;
human resources (quality and quantity); education and
literacy rates; financial resources.

Institutions

Interaction and
collaboration

Capabilities and
resources

oriented agricultural extension system can enable the dissemination
of crop protection solutions through a technology transfer ap-
proach. However, the existence of this system can form a constraint
for the promotion of agro-ecological approaches through partici-
patory, farmer-led experiments. Consequently, to achieve system
transformation, both the agricultural system and the agricultural
innovation support system should undergo continuous adapta-
tion (Hall et al., 2004; Spielman, 2005).

2.4. Interactions between complex agricultural problems, innovation
capacity in the agricultural system and the agricultural innovation
support system

The integrated analysis of complex agricultural problems, in-
novation capacity of the agricultural system and the performance
of the agricultural innovation support system can provide a coher-
ent set of specific and generic entry points for innovation (Fig. 1).
Specific entry points for innovations relate to those innovations that
directly contribute to addressing the complex agricultural problem
under study. Generic entry points for innovation related to strength-
ening the innovation capacity of agricultural system and the
functioning of the agricultural innovation support system. For
example, to reduce fruit waste in developing countries, existing tech-
nologies for conserving fruits can be adapted to fit the local context
(specific entry point for innovation of the technological subsys-
tem). This may trigger access to export markets (specific entry point
for innovation of the sectoral subsystem) and require certification
policies to supply such fruit export markets (specific entry point for
innovation of the institutional subsystem). To support the devel-
opment, implementation and enforcement of certification policies,
the establishment of a national agricultural certification bureau may
be required (generic entry point for innovation). The existence of
such a bureau can provide an incentive for investing in the export
of other agricultural products, for instance, vegetables, that, in turn,
can trigger the development or adaptation of conservation tech-
nologies to reduce vegetable waste. The above example shows how
structural adaptations of the agricultural innovation support system
can enhance innovation capacity to addressing the complex agri-
cultural problem under review (fruit waste), but can also have a spill-
over effect on addressing other complex agricultural problems
(vegetable waste). Furthermore, the agricultural innovation support
system can provide conditions that support innovation in the ag-
ricultural sector more generally, for instance through innovation
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Fig. 1. Schematic representation of the dynamic interactions between complex agricultural problems (multiple dimensions, multi-level interactions and multi-stakeholder
dynamics), innovation capacity of the agricultural system (including its institutional, sectoral and technological subsystems), and the structural conditions within the ag-
ricultural innovation support system that can enable or constrain innovation capacity in the agricultural system (infrastructure and assets, institutions, interaction and collaboration,
and capabilities and resources). RAAIS provides insight into the current state of the system (on the left). RAAIS provides specific and generic entry points for innovation
that can guide a transition towards the desirable state of the system (on the right) in which the complex agricultural problem is addressed, and the innovation capacity in
the agricultural system has increased. Generic entry points for innovation can have a spill-over effect in terms of addressing other complex agricultural problems than the

one under review.

policy or funding schemes that affect multiple institutional, sectoral
and technological subsystems.

3. Methodological framework for RAAIS
3.1. Selection criteria for methods

RAAIS is a diagnostic tool that combines multiple methods of data
collection. Building on existing experiences with rapid appraisal ap-
proaches and (participatory) innovation systems analysis, five criteria
for the selection of methods have been identified.

1. Methods should be diverse, rigorous, and be able to generate
both qualitative and quantitative data. This enhances the
credibility and strength of the analysis (Spielman, 2005).
Qualitative data provide the basis for the identification
and analysis of the different dimensions of complex agricultur-
al problems, and structural conditions enabling or constraining
the innovation capacity. Such data may also provide narratives
regarding the underlying causes and historical evolution
of constraints. Quantitative data analysis can build on this by pro-
viding (descriptive) statistics and trends on, for instance, the
distribution of constraints across different levels, stakeholder
groups or study sites.

2. Methods should facilitate both ‘insider’ and ‘outsider’ analysis.
Insider analysis implies data analysis by stakeholders who can

provide highly detailed explanations of specific phenomena based
on their knowledge and experiences. However, insiders such as
farmers or policymakers often have an incomplete or insuffi-
cient critical view of the broader agricultural system or the
agricultural innovation support system. Consequently, it is im-
portant to complement insider analysis by outsider analysis of
data by researchers (van Mierlo et al., 2010). By combining insider
and outsider analysis, the delineation of the systems boundar-
ies is done in a participatory way, by stakeholders and researchers.

. Methods should be able to target different stakeholder groups

across different levels. When studying complex agricultural prob-
lems, it is essential to include different groups of stakeholders,
their perceptions on what constitutes the problem, and what are
perceived feasible or desirable solutions (Faysse, 2006; Ortiz et al.,
2013).

. Methods should be able to target stakeholders individually, in

homogeneous groups and in heterogeneous groups so as to
capture individual, group and multi-stakeholder perceptions on
problems and solutions. Discussion and debate in both homo-
geneous and heterogeneous stakeholder groups generally provide
arich analysis of complex problems and potential solutions. Fur-
thermore, multi-stakeholder interaction may reveal asymmetric
power-relationships that are necessary to understand innova-
tion capacity in the agricultural system. On the other hand,
power-relationships, group pressure, or mutual dependencies
between stakeholders may result in situations where sensitive
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questions are avoided, or receive socially desirable responses.
Methods that target stakeholders individually are more likely to
provide insights in such questions (International Institute for
Sustainable Development, 2014).

5. Methods together should provide sufficient detail on the complex
agricultural problem under review, the innovation capacity in
the agricultural system, and the functioning of the agricultural
innovation support system (World Bank, 2012).

Combining different types of methods and data collection tech-
niques provides an opportunity to triangulate and validate data.
Depending on the nature of the agricultural problem under review
and the available resources and time, different types of data col-
lection methods can be used for RAAIS, taking into account the above
criteria for method selection.

3.2. Methods of data collection

Based on the five criteria, four complementary methods for data
collection were selected to be part of RAAIS (Table 3).

3.2.1. Multi-stakeholder workshops

Multi-stakeholder workshops mainly focused on the insider anal-
yses of innovation capacity in the agricultural system and the
structural conditions provided by the agricultural innovation support
system. A participatory workshop methodology facilitates differ-
ent groups of stakeholders to - individually and in homogeneous
and heterogeneous groups - identify, categorise and analyse con-
straints for innovation in the agricultural system. Depending on the
type of problem, workshops can be organised with stakeholders rep-
resenting national, regional and/or district levels or, for instance,
across different study sites where a specific problem is eminent. To
keep the workshops manageable, and to stimulate interaction and
debate, the participation of a maximum of 25 participants per work-
shop is proposed; for instance consisting of five representatives of
the five different stakeholder groups in Table 1. As much as possi-
ble, each group should be a representative sample with respect to,
for instance, gender, age, income, or ethnic groups. The work-
shops should be held in the language that all participants speak,
and be facilitated by someone who is familiar with the cultural
norms, has affinity with the problem, and understands the reali-
ties of the different stakeholder groups. The proposed workshop
methodology consists of 13 Sessions subdivided into three catego-
ries, with each their own focus: (1) identifying constraints, (2)
categorising constraints, and (3) exploring specific and generic entry
points for innovation. Figure 2 and Table 4 provide an overview of
the 13 Sessions, their sequence and relations, and their specific ob-
jective in RAAIS.

Workshops are designed to take approximately 1 day. Besides
the facilitator, a note-taker documents the outcome of the differ-
ent sessions and captures discussions among participants. Workshop
facilitation and note-taking protocols ensure that the workshop
organisation, facilitation and documentation is standardized, which
is essential for comparing or aggregating the outcomes, for in-
stance, across different study sites.

A crucial element in the workshops is the use of coloured cards.
At the start of the workshop (Session 1), each of the stakeholder
groups is assigned a different colour. During Session 2, each par-
ticipant individually lists five constraints or challenges they face in
their work and writes them down on their coloured cards. If five
stakeholder groups are equally represented, this results in 125 cards.
During Session 3, the participants discuss within their stakehold-
er groups the listed constraints, explore overlapping issues and jointly
develop a stakeholder group top-5. If necessary, constraints can
be reformulated based on discussions within the group. Each of the
stakeholder groups use their top-5 throughout the rest of the

Table 3

Methodological framework indicating how different methods for data collection correspond with the selection criteria for methods.

AIS analysis

Stakeholder involvement

Stakeholder group

Insider/
outsider

Type of
data

Selection criteria

for methods

Methods for
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Fig. 2. The relation between the 13 Workshop Sessions and their sequence, sub-
divided over the three categories. The dotted arrows indicate relations between the
different sessions in terms of triangulation and validation of data.

sessions during the workshop; hence 25 cards (five cards per stake-
holder group) (Photo 1-4).

The use of the coloured cards facilitates the analysis of differ-
ent sessions during and after the workshops. As the cards are coded
and recycled throughout the successive sessions, photographs can
be taken to capture the results (for example Photo 1 and 4). Such
photographs can be analysed after the workshop, and can also be
used to validate the note-taker’s data. Furthermore, the cards provide
insight into the relations between constraints identified by differ-
ent stakeholder groups (Photo 2 and 3). Combining the results from
different sessions can stimulate integrative analyses, for instance,
combining data resulting from Sessions 5 and 6 provides insight in
the structural conditions for innovation across different levels. Sim-
ilarly, the outcome of Sessions 7 and 11 can be compared to
triangulate the data, as both seek to identify key constraints for in-
novation in the agricultural system.

3.2.2. Semi-structured in-depth interviews

To guide the semi-structured interviews, a topic list is pre-
pared and fine-tuned for each interview. Using a topic list provides
a degree of flexibility to identify and to anticipate interesting
storylines related to the problem under review, and allows valida-
tion of data that was gathered during previous interviews or during
the workshops. Interviews should take a maximum of 1 hour, en-
suring a high level of attentiveness of both the respondent as well
as the interviewer. Sampling of interview respondents should follow
a stratified approach, to ensure that stakeholders representing dif-
ferent study sites, different stakeholder groups, and different
administrative levels are included. Within those strata, respon-
dents can be selected purposive or based on snowball sampling
where interview respondents make suggestions for who else should
be included in the sample (Russell Bernard, 2006). The sample size
can be based on the concept of “saturation,” or the point at which

no new information or themes are observed in the interview data
(Guest et al., 2006). Interviews can be recorded and transcribed elec-
tronically. From an ethical point of view, interviewees should give
permission for interviews to be recorded, and researchers should
ensure confidentiality of all interview data. Recording may not always
be desirable, as the voice recorder can create a barrier between the
researcher and the respondent, especially when it comes to dis-
cussing politically sensitive issues. Instead of recording, detailed notes
can be taken and transcribed electronically. The transcribed inter-
views can be coded. Ideally, interviews are conducted and coded
by two researchers, which will enhance the quality of the
analysis.

3.2.3. Surveys

Based on the workshops and the interviews, some of the con-
straints may be eligible for broader study among specific groups
of stakeholders through the use of surveys. Such surveys may
provide more insights in, for example, the socio-economic impacts
of climate change on smallholder agriculture in specific regions,
the quality of agricultural extension received by farmers in ad-
dressing complex agricultural problems, or access to agricultural
inputs for male or female headed households. Surveys are not nec-
essarily limited to farmers, but can also be conducted with any of
the other stakeholder groups involved. For the data to be comple-
mentary, surveys should be completed in the same study sites as
where the workshops were organised and among a representative
sample of the targeted stakeholder group. To achieve that, a strati-
fied random sampling strategy can be used to identify respondents
across different study sites, levels or stakeholder groups. A (effi-
cient) sampling method that allows for optimal allocation of
resources can be used to determine the sample size (e.g. Whitley
and Ball, 2002).

3.2.4. Secondary data collection

Secondary data are written data with relevance for the analy-
sis of the complex agricultural problem, innovation capacity of the
agricultural system or the functioning of the agricultural innova-
tion support system. Examples are policy documents, project
proposals and reports, laws or legal procedures, project evalua-
tions, curricula for agricultural education and training, (agricultural)
census and organisational records such as charts and budgets over
a period of time. The sampling of secondary data is not clear cut.
Key agricultural documents such as agricultural policies or agri-
cultural research priorities should be included. These documents
can refer to other relevant data. Furthermore, secondary data is often
provided during, or following interviews. Insights from secondary
data can be verified in interviews with stakeholders (e.g. the extent
to which policy is implemented and enforced).

4. RAAIS ability to provide specific and generic entry points
for innovation and lessons learnt from its application

We tested RAAIS through a case study aimed at analysing con-
straints and opportunities for innovation to effectively address
parasitic weeds in rain-fed rice production systems in Tanzania
(April-October 2012) and Benin (June-August 2013). The results from
RAAIS in Tanzania are elaborated in Schut et al. (2014c). Data were
gathered across national, zonal, regional and district levels. Multi-
stakeholder workshops (with 68 participants in Tanzania and 66
participants in Benin) were organised in three study sites (dis-
tricts) in Tanzania and Benin where parasitic weeds are eminent.
In-depth interviews were held with representatives of national-,
zonal-, regional- and district-level representatives of farmer coop-
eratives and associations, NGO/ civil society, private sector,
government and research and training institutes (42 in Tanzania,
65 in Benin). Across the three study sites in the countries, a
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The 13 Workshop Sessions subdivided over the three categories, and their specific activities and objectives in the RAAIS.

Categories

Sessions

Activities

Objective(s)

Identifying 1.

constraints

Categorising 4.

constraints

Exploring 10.

entry
points for
innovation

11.

12.

13.

Opening and
participant
introduction

. Individual

brainstorming about
constraints

. Developing a top-5 of

constraints in
stakeholder groups

Categorising
constraints along
different types of
institutions

. Categorising

constraints along
structural conditions
that can enable or
constrain innovation

. Categorising

constraints across
different
(administrative) levels
within the institutional
subsystems

. Identifying

relationships between
constraints, and
identifying key
constraints

. Categorising

constraints along the
sectoral subsystem

. Categorising

constraints along
different technological
subsystems

Exploring constraints
stakeholder groups can
solve themselves
versus problems that
can only be solved
with or by others
Exploring constraints
that are easy/ difficult
to solve

Exploring constraints
that are structural/
operational

Identifying priorities
and solution strategies

Participants (1) introduce themselves and
receive information about the workshop
methodology; and (2) are subdivided over
different stakeholder groups (e.g. groups
identified in Table 1)

Participants individually identify five
constraints they face in their work

Participants (1) discuss constraints within
respective stakeholder group; (2) develop an
stakeholder group top-5 of constraints; (3)
present the top-5 to other stakeholder groups;
and (4) discuss within and between
stakeholder group(s)

Participants (1) categorise top-5 constraints as
policy-, research-, education and training-,
extension-, markets- and/ or politics-related;
(2) present results to the other groups; and (3)
discuss within and between the stakeholder
group(s)

Participants (1) categorise top-5 constraints
along the structural conditions drivers of
innovation (Table 2); and (2) discuss within
and between the stakeholder group(s)

Participants (1) categorise top-5 constraints
across different administrative levels (e.g.
national, regional, district); (2) discuss results
with other stakeholder groups; and (3) discuss
within and between the stakeholder group(s)

Participants (1) jointly discuss and identify
relations between the different constraints; (2)
identify constraints or challenges that are
central in the analysis; and (3) discuss within
and between the stakeholder group(s)
Participants (1) categorise stakeholder group
top-5 constraints along the segments of the
value chain; and (2) discuss within and
between the stakeholder group(s)
Participants (1) categorise top-5 constraints
along different technological or knowledge
fields; and (2) discuss within and between the
stakeholder group(s)

Participants (1) categorise top-5 constraints as:
‘can be solved within the stakeholder group’,
or ‘can only be solved in collaboration with
other stakeholder groups’; and (2) discussion
within and between the stakeholder group(s)

Participants: (1) categorise top-5 constraints as
relatively ‘easy’ or ‘difficult’ to address; and (2)
discuss within and between the stakeholder
group(s)

Participants categorise top-5 constraints along
a four-step gradient, ranging from ‘very
structural’, ‘structural’, ‘operational’ and ‘very
operational’ challenges and constraints

Participants (1) jointly discuss and develop an
overall top-5 of constraints; and (2) jointly
identify potential strategies to address these
constraints

To ensure an equal representation of participants over the
different stakeholder groups

To make an inventory of general constraints in the agricultural
system faced by stakeholders

To gain insights in the key constraints in the agricultural system as
faced by different stakeholder groups
To create awareness and stimulate learning among stakeholders

To gain insights in how key constraints relate to the different types
of institutions (institutional subsystem)
To create awareness and stimulate learning between stakeholders

To gain insights in how the stakeholder constraints relate to
structural conditions provided agricultural innovation support
system and whether these enable or constrain innovation capacity
To create awareness and stimulate learning between stakeholders

To gain insights in how key constraints relate to different
institutional (administrative) levels

To identify and analyse interactions between different levels

To create awareness and stimulate learning between stakeholders

To analyse relationships between different constraints

To identify key constraints

To create awareness and stimulate learning between stakeholders
Identify generic entry points for enhancing the innovation
capacity in the agricultural system

To analyse constraints along the sectoral subsystem

To create awareness and stimulate learning between stakeholders

To analyse constraints along different technological subsystems
To create awareness and stimulate learning between stakeholders

To identify constraints that require collaboration between
stakeholder groups

To create awareness and stimulate learning between stakeholders
Identify entry points for innovation in the agricultural system

To explore which constraints require system optimisation (easy to
address) and those that require system transformation (difficult to
address)

To create awareness and stimulate learning between stakeholders
To triangulate data with Session 7 (are key constraints perceived
to be easy/ difficult to address)

Identify entry points for enhancing the innovation capacity in the
agricultural system

To distinguish between structural constraints that require specific
innovation, and more structural problems that require generic
innovation.

To create awareness and stimulate learning between stakeholders
To triangulate data with Sessions 7 and 11 (relation between key
constraints how these are perceived by stakeholders)

Identify generic entry points for enhancing the innovation
capacity in the agricultural system

To explore opportunities for addressing systems constraints
through multi-stakeholder collaboration

To explore similarities and differences with the key systems
constraints identified in Session 7

Identify key entry points for innovation

socio-economic farmer survey (152 in Tanzania, 182 in Benin) was
held to study the impact of parasitic weeds on rain-fed rice farming
(see N’cho et al., 2014 for more information). In Tanzania, a farmer-
extensionist survey (120 farmers, 30 agricultural extension officers)
was held to explore the effectiveness of the national agricultural ex-
tension policy across the three study sites (see Daniel, 2013 for more

information). Additionally, for both countries, secondary data in-
cluding crop protection, extension and general agricultural policy,
national research priorities, agricultural census and agricultural train-
ing curricula were analysed. Data gathering and initial analysis took
around three months for each of the countries, and involved two
researchers. We first conducted the in-depth interviews, followed
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Photo 1-4. Photo 1 (top left): Top-5 of constraints of NGO/ civil society representatives and their categorisation under the different components of the institutional sub-
system (Session 4). Photo 2 (top right): The categorisation of the top-5 of the different stakeholder groups along different structural conditions that can enable or constrain
innovation (Session 5). Photo 3 (bottom left): The identification of relationships between different constraints (arrows), and key problem (circled cards) (Session 7). Photo
4 (bottom right): The categorisation of the top-5 of the different stakeholder groups along a four-step gradient ranging, from structural to operational constraints (Session
12). Photos were taken by M. Schut during multi-stakeholder workshops in Tanzania held in October 2012.

by the multi-stakeholder workshops. In Tanzania, both the socio-
economic farmer survey and the farmer-extensionist survey were
held after the interviews and workshops. In Benin, the socio-
economic farmer survey was held preceding the in-depth interviews
and workshops. Secondary data collection occurred throughout the
fieldwork. Below, we will further reflect on the main objectives of
RAAIS, as well as provide recommendations for further improve-
ments and use of RAAIS, using our experiences from Tanzania and
Benin.

4.1. RAAIS’ ability to provide specific entry points for innovation to
address complex agricultural problems

RAAIS contributed to an integrated understanding of different
problem dimensions, multi-level interactions, and multi-stakeholder
dynamics related to parasitic weed problems. With regard to the
different problem dimensions, interviews demonstrated a poten-
tial relation between, for example, the preference for growing local,
aromatic rice varieties (social-cultural dimension), the low capac-
ity of farmer to purchase certified seeds (economic dimension), and
the spread of parasitic weed seeds through the local rice seed system
(technological dimension). Additionally, analysis of workshop data
revealed how the untimely and insufficient availability of agricul-
tural inputs provided by the government (institutional dimension)
and limited interaction and collaboration among networks of key

stakeholders (political dimensions) form additional bottlenecks for
addressing such problems. It created awareness that describing and
explaining complex agricultural problems, and exploring and de-
signing solutions is unlikely to be successful if the different problem
dimensions are analysed and treated separately (Hall and Clark, 2010;
Spielman et al., 2009).

Data gathering across different levels (national, region, and dis-
trict level) enabled the analysis of the interactions and (mis)matches
between different levels (Cash et al., 2006). An example that emerged
during the workshops and the interviews is Tanzania’s national
export ban, that prohibits export of agricultural produce (e.g. of rice)
as long as the country has not been declared ‘food secure’. This na-
tional export ban influences local market prices, and consequently,
also farmers’ willingness and ability to invest in, for example, pur-
chasing agricultural inputs such as fertilizers and seeds (e.g. Poulton
et al., 2010). This, in turn, provided an opportunity to identify entry
points for innovation across different levels, which has been iden-
tified as a critical factor for addressing complex agricultural problems
(e.g. Giller et al., 2008, 2011). As expected, and confirming previ-
ous reports (e.g. van Mierlo et al., 2010), the participatory analysis
of multi-level interactions showed that stakeholders (insiders) often
identify constraints at the level they represent (Schut et al., 2014c).
This was complemented by our analysis as researchers (outsiders)
of the multi-level interactions regarding the parasitic weed
problems.
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The involvement of different groups of stakeholders was essen-
tial for enhancing the credibility, validity and quality of RAAIS, as
well as for delineating the boundaries of the agricultural system and
the agricultural innovation support system, which is considered a
key challenge when using AIS approaches to analyse complex ag-
ricultural problems (Klerkx et al., 2012b). Furthermore, stakeholder
participation provided a better understanding of the feasibility and
acceptability of solutions for stakeholder groups. Although we believe
that the stakeholder groups included in the testing of RAAIS (Table 1)
provide a good starting point, other stakeholder groups (for in-
stance the media) may be included in the sample (e.g. Ortiz et al.,
2013) depending on the type of complex agricultural problem under
review. The triangulation of data resulting from the different methods
enabled us to validate findings, and to verify strategic communi-
cation by stakeholders, for instance, to verify how the extension
system as described by policymakers in interviews, functioned in
reality according to surveyed farmers.

4.2. RAAIS’ ability to provide generic entry points for innovation

RAAIS demonstrates interactions between complex agricultur-
al problems, innovation capacity of the agricultural system -
consisting of institutional, sectoral and technological subsystems
- and the agricultural innovation support system. For example, ap-
plying fertilizer (technological subsystem) in rain-fed rice production
is seen as a promising management strategy to reduce infection levels
of Rhamphicarpa, one of the parasitic weeds involved in the study,
and mitigate negative effects of the parasite on rice yields (Rodenburg
et al.,, 2011). However, as was highlighted during the RAAIS work-
shops in both in Benin and in Tanzania, fertilizers are difficult to
access in rural areas. In Benin, there is no well-developed private
agro-dealer network and distribution infrastructure to support the
supply of agricultural inputs. Furthermore, interviews showed that
the public extension and input supply systems in Benin focus on
the cotton sector, rather than on cereal crops (sectoral subsys-
tems). In Tanzania, a private agro-dealer network and distribution
infrastructure exists, but structures controlling the quality of fer-
tilizers (institutional subsystem) are functioning sub-optimally
according to interviewed government officials. In some areas, fake
agro inputs are dominating the market, resulting in a limited trust
and willingness to invest in applying fertilizer according to farmer
representatives who participated in the workshops. The example
shows how the absence or poor performance of fertilizer distribu-
tion infrastructure, limited farmer-extensionist interaction and lack
of functional institutions for quality control (being structural con-
ditions for innovation) constrain the innovation capacity in the
agricultural systems and its technological (in this case fertilizer) and
sectoral (the rice value chain) subsystems. Another example is based
on secondary data analyses that demonstrated the lack of an op-
erational strategy to address parasitic weeds in Tanzania and Benin.
In both the interviews and workshops, stakeholders highlighted the
general lack of interaction and collaboration between stakehold-
ers in the agricultural sector (being a structural condition for
innovation) as one of the main reasons for the absence or poor im-
plementation of parasitic weed and other agricultural policies and
strategies.

The aforementioned examples demonstrate how RAAIS can
support the identification of generic entry points for innovation. Such
innovations can directly contribute to addressing the complex ag-
ricultural problem under review, but can also have a spill-over effect
in terms of addressing broader constraints that hamper the inno-
vation capacity in the agricultural system. For example, the lack of
stakeholder interactions and collaboration in the agricultural system
can provide an entry point for the adaptation of the structural
conditions in the broader agricultural innovation support system,
for example through investments in innovation brokers or

multi-stakeholder platforms (Kilelu et al., 2013; Klerkx et al., 2010).
Such structural adjustments can facilitate multi-stakeholder col-
laboration in tackling parasitic weed as well as other complex
agricultural problems.

4.3. Lessons learnt from applying RAAIS and recommendations for
further improvement

Based on our experiences in Tanzania and Benin, we recom-
mend conducting RAAIS in an interdisciplinary team of researchers
with expertise on different dimensions of complex agricultural prob-
lems and on different data collection methods (Hulsebosch, 2001).
Other suggestions include the experimentation with other combi-
nations of methods, and on different types of complex agricultural
problems. The workshop methodology could be made more inter-
active, in the sense of directly feeding back results of the sessions
to participants to stimulate reflection and validate analyses during
the workshops. Post-workshop surveys could provide additional
insight into whether stakeholders felt they could freely raise and
discuss their ideas and needs.

The multi-stakeholder workshops, but also the surveys, pre-
sented a rather static picture of the complex agricultural problem
under review and the innovation capacity of the agricultural system
in which the problem is embedded. However, initial workshops and
surveys could function as a baseline, to which future workshops and
surveys can be compared. Other methods such as secondary data
analysis or in-depth interviews present a more dynamic image of
how, for example, collaborations between stakeholders evolve over
the years. Our experiences in Tanzania and Benin show that ensur-
ing social differentiation among workshop participants, interviewees
and survey respondents (e.g. of different gender of age) was chal-
lenging, as, for example, the majority of workshop participants were
male. Specific Workshop Sessions could have more attention for cat-
egorisation and priority setting by different gender or age groups.
The facilitation of the multi-stakeholder workshops ensured that
different stakeholder groups could raise and discuss their ideas
(Hulsebosch, 2001). Despite such efforts, unequal power relations
and differences in the ability to debate and negotiate that inher-
ently exist between groups may have played a role. In line with our
expectations, politically sensitive issues were more freely dis-
cussed in individual interviews as compared to multi-stakeholder
setting.

The combination of different methods of data collection was
essential. In terms of the sequence of data collection, we recom-
mend to first conduct and analyse the RAAIS multi-stakeholder
workshops to identify constraints, and subsequently conduct the
in-depth interviews and surveys that can provide more insight in
the distribution and underlying root causes of these constraints.
The workshops then provide a ‘fast-track’ approach to identifying
entry points for innovation, that can subsequently be validated and
explored in more detail using the in-depth interviews and stake-
holder surveys. This would furthermore increase the ‘rapidness’
of RAAIS as a diagnostic tool.

An updated version of the RAAIS multi-stakeholder workshops
has been used to identify constraints, challenges and entry points
for innovations related to the ‘sustainable intensification of agri-
cultural systems’ in Burundi, the Democratic Republic of Congo,
Rwanda, Nigeria and Cameroon under the CGIAR Research Pro-
gramme for the Humid Tropics (Humidtropics) (Schut and Hinnou,
2014). Several of the recommendations made in this paper, includ-
ing the revised sequence of methods for data collection and the use
of post-workshop participant questionnaires, have been imple-
mented and tested successfully. Some of the bottlenecks identified,
such as social differentiation (e.g. gender and age groups) among
workshop participants remained problematic and require further
attention. At the end of the Humidtropics RAAIS workshops,
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participants developed action plans to address the prioritised con-
straints (Workshop Session 13). This required an extension of the
workshops of half a day. The development and implementation of
the action plans forms an important element for continued stake-
holder collaboration in multi-stakeholder platforms.

5. Conclusions

This paper demonstrates the potential of RAAIS as a diagnostic
tool that can support and guide the integrated analysis of complex
agricultural problems, innovation capacity in the agricultural system,
and the performance of the agricultural innovation support system.
RAAIS combines multiple qualitative and quantitative methods, and
insider (stakeholders) and outsider (researchers) analyses which
allow for critical triangulation and validation of the gathered data.
Such an analysis can provide specific entry points for innovations
to address the complex agricultural problem under study, and generic
entry points for innovation related to strengthening the innova-
tion capacity of agricultural system and the functioning of the
agricultural innovation support system.

Recommendations for further improvement include using RAAIS
for the analysis of other types of complex agricultural problems, using
other combinations of methods of data collection, and providing di-
rectly feedback to workshop participants to stimulate reflection and
validate workshop outcomes. An adapted sequence of data collec-
tion methods in which workshops provide a ‘fast-track’ approach
to identifying entry points for innovation, followed up by more in-
depth interviews and stakeholder surveys would increase the RAAIS’
diagnostic capacity. The participatory development of concrete action
plans based on RAAIS can provide a basis for continued multi-
stakeholder collaboration to operationalise and implement specific
and generic entry points for innovation.
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Introduction and Background — 2 pages

Fisheries resources provide essential food and employment for the people, communities and countries who
depend on them. If they are managed properly they can continue to provide those benefits indefinitely for
future generations. But finding ways of achieving this has proved challenging. Where marine resources are
viewed as ‘belonging to everyone’ it has been very difficult to establish rules and regulations that will be
widely observed and followed and enforcing rules and regulations that resource users do not understand or
regard as illegitimate has usually been impossible. As an alternative, a collaborative approach to fisheries
management, where institutions and resource users, supported by scientific research, work together to
identify key issues and agree on appropriate rules and regulations to make fisheries sustainable has proved
increasingly popular and successful worldwide. In some fisheries, these approaches are difficult to
implement, but in coastal waters where monitoring, control and surveillance of fishing activity is possible
and fishing communities feel a closer link with the inshore resources that they depend on, co-management
has gained increasing acceptance.

Over the past decade, in response to growing democratisation in Myanmar, a number of natural resources
conservation, fisheries and forestry community-based or co-management project initiatives have been
operating under the broader umbrella of the Ministry of Agriculture, Livestock and Irrigation as well as the
Ministry of Natural Resources and Environmental Conservation. Important experience has been gained in
facilitating and setting up “Locally Managed Marine Areas”, “Community Forestry”, “Marine Protected
Areas”, etc. Several national and international NGOs and organizations like the FAO, FFI, Helvetas, IUCN,
LCG, NAG, PPI, SDC, Smithsonian Institute, WCS, WorldFish, etc., have been engaging with fishing
communities pursuing a variety of objectives and using various approaches, methods and tools.

The lack of standardisation for the facilitation of co-management processes has the advantage that
organizations and communities can pilot different approaches, gain different experiences, and learn what
works well and what does not work that well in the Myanmar context and has helped the growing interest
in the country in co-management approaches to natural resource management.

For inshore marine fisheries, the Department of Fisheries (DoF) has been particularly proactive in
supporting the introduction of fisheries co-management and in developing an appropriate regulatory
framework that was intended to be incorporated into the up-coming new Marine Fisheries Law where a
chapter on Fisheries Co-Management was already included in the draft version developed in 2019-20.

In June 2019, the DOF convened a Fisheries Co-Management Stakeholder Forum aimed at experience
sharing within the broader co-management agenda of the DoF. The Forum participants from government,
national and international organisations and NGOs shared valuable experiences of on-going project
initiatives on community-based and co-management of natural resources, including forests and land, but
with a special focus on fisheries in Myanmar.

One of the central recommendations of the Fisheries Co-Management Stakeholder Forum was to conduct a
joint assessment of fisheries co-management initiatives in Myanmar in order to inform the development of
a common set of guidelines on inshore fisheries co-management for Myanmar that would seek to
mainstream good practice and experience in Myanmar and best practices from international experience.

This work was initiated in early 2020 and the current outline for these inshore fisheries co-management
guidelines represents a preliminary output of this work based on extensive consultation with the
Department of Fisheries, civil society partners and international organisations and NGOs concerned with
fisheries in the country.
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What do we mean by ‘manage’?

Key messages

1.2

To manage something means to take responsibility for it.

It does not just mean ‘protect’ or ‘conserve’, it means to use a resource (in our case fish) in
a way that it is useful for us and will continue to be useful for us...in other words to use it
‘sustainably’.

Obviously, if we use a resource until it is finished, it will not be useful anymore...not to us
and not to anyone.

So to ‘manage’ a resource includes both ‘using’ a resource and converting it into something
useful for us (food, fish for sale, etc.) AND protecting and conserving it, so that we (and our
children, and our children’s children) can keep using it in the future.

The key point about management is that it involves US (people, individual fishers,
communities, governments) taking RESPONSIBIILITY for how we use the resources at our
disposal.

Why should we ‘manage’ fisheries?

Key messages

We ‘use’ fisheries resources for food and nutrition, for income, to create livelihoods for
ourselves, our families, and our communities.

For generations we have used fisheries without worrying too much about whether we
might be affecting fisheries resources in any way and we have been happy to think that the
sea is big and that it is not possible for those resources to be ‘used up’ or ‘finished’, no
matter how much we fish.

But now, there are a lot more of us and we have much more sophisticated and effective
means of catching fish at our disposal.

...and as a result, ALL of us can now see that it IS possible to ‘use up’ or “finish’ fisheries
resources.

We do this by catching more fish than can be replaced by natural regeneration. Instead of
catching just some big, mature fish that have already produced eggs, we catch
EVERYTHING — big and small, young and old, fish that eat other fish AND the other fish that
they eat.

We also do it by damaging the marine environment that fish depend on to survive (coral
reefs, seagrass beds, rich sea floors, mangrove swamps), by changing and damaging the
connections between the land and the sea, and by polluting freshwater, the sea and the air
(CO2, litter and waste, plastic, oil and chemicals, etc.).



1.3

But if we decide to ‘manage’ fisheries we are saying: ‘That’s enough!” The sea DOES belong
to everyone, and because it belongs to everyone all of us MUST TAKE RESPONSIBILITY for
how we use it....and use it responsibly.

To do this we need ‘management’

‘Management’ requires rules on which fishers, communities, wider groups of resource
users and government have agreed.

Why ‘co-management’?

Key messages

Managing fisheries in seas such as those around Myanmar is challenging — tropical multi-
species fisheries with many different scales and types of fishing operation are involved.

This makes managing fisheries difficult and enforcing regulations (if not all fishers accept
them) challenging.

A Fisheries Department with the task of ‘managing’ fisheries in Myanmar would need to be
extremely well-resourced and extremely efficient in its operations to be able to cover
effectively the long coastline of Myanmar, its bays and channels, the coastal swamps and
all the islands and the coral reefs around. While the Fisheries Department may do the best
job possible with the resources it has, operating by itself, it has an almost impossible task.

‘Co-management’ can provide a viable alternative. ‘Co-management’ means that the
responsibility for managing fisheries is shared between government, fish harvesters, local
communities, fish processors and buyers, and local governments. The involvement of all
the people who have an interest in fishing — the ‘stakeholders’ — means that they have a
much better chance of managing the long and varied coastline and inshore waters of the
country.

Different rules and regulations may need to be developed for different areas and types of
fishing activity. Only local people who live and work in fisheries in those areas know what
sort of regulations are most appropriate for their areas and the fishing operations they
carry out.

In a country that believes in democracy, it is also important that the people whose
livelihoods depend on fisheries play a leading role in making decisions about how to
manage those fisheries. Every stakeholder should have an equal chance to participate in
decision making process.

Co-management is a big challenge. If government is to ‘share’ responsibility for
management, ‘rules of the game’ need to be established. What can government do and
NOT do? What can fishing communities do and NOT do? Where do the rights, roles and
responsibilities of different stakeholder groups start and finish? How will they work
together to take decisions about fishing and fisheries management? Who will make
fisheries management plans and how will they be approved? How can ‘experts’ from the
scientific community get involved and what should their role be? Once rules and
regulations have been agreed upon by fishing communities and government, who will



enforce them and how? What powers do different stakeholders have to punish people who
break the rules?

e These are just some of the key questions that need to be answered if ‘co-management’
arrangements are to work.

1.4 What results are we trying to achieve?
Ensuring that livelihoods dependent on fishing have a future and can be passed on to future generations.

Fishing is an important means for many people in Myanmar to make a living, earn income, have food on
their table for themselves and their families, and give those people satisfaction because that is the
profession that they know and identify with. These ‘fisheries livelihoods’ include catching fish, processing
fish, selling fish, transporting fish, running markets for fish and exporting fish to distant markets and other
countries. And obviously if you take all these different professions into account, there are a huge number of
people in Myanmar whose livelihoods depend on fisheries. Equally obviously, all of these ‘livelihoods’
depend on there being fish to catch. So by ‘managing’ fisheries we are trying to protect these ‘livelihoods’.

Fishing and working in fisheries is also a way of life. For some people it is a way of life they want to lead and
that allows them to identify themselves as “fishers”. By ‘managing’ fisheries we are making sure that this
option will still be there for future generations.

Fish for food

Most fish is caught so that people can eat it. And in Myanmar, fish is a very important part of people’s diet.
Fish based products such as fish paste and fish sauce are fundamental ingredients in the meals of every
Myanmar household. Fish is an extremely high-quality food — fish is good for you! It has high quality protein
that helps children to grow up healthy and smart, and it provides many micronutrients that are not
available in other foods. So if there is no more fish, the question is also: what do we eat instead of fish?

By managing fisheries, we will be ensuring that this supply of high-quality food, and the tradition of eating
fish-based products in Myanmar, is available in the future and for future generations.

Healthy Seas

Fish are just one part of the mass of life that makes up the oceans and seas. Like almost every bit of life that
lives in the ocean, they are important, not just to us but to the health of the ocean as a whole. The
enormous diversity of life in the sea is all linked together — if you remove too much of one form of life (such
as fish) it will affect all the other forms of life around it as well. So extracting too much fish from the sea will
not only affect the amount of fish available in the future, it can affect the overall health of the ocean.

Because the sea is so big, and we cannot see much below the water, it is easy to think that it does not
matter what we take out of the ocean (or what we dump into it) because there will always be more. But
this is not true. If we use the resources in the sea without paying attention to maintaining the balance of
different lifeforms that live there, there is a risk that it will stop being the rich productive system that
sustains a way of life, livelihoods and income for so many people The water will still be there but what lives
in it will be very different from what we think of as the ‘sea’.

The role of fisheries in the local and national economy

Fish are a ‘renewable’ resource — given the chance they regenerate and can continue to provide a source of
food, income and livelihoods indefinitely. It is perfectly possible to fish ‘sustainably’ —everyone involved in
fishing needs to understand that management will produce benefits for them and that it is in their interests
to obey the rules and regulations that it involves. They also need to understand that, with a changing



climate, a well-managed fishery can play an important role in reducing the vulnerability of coastal
communities to unpredictable climate events and patterns.

Rules can be about how much fish people catch where and when they fish, about, and about the methods
they use to fish. If these are in place and enforced, fish represent a rich and sustainable economic
resource— for the people who catch fish, for the communities who depend on fisheries, for people in the
value chain for fish, and for consumers. It also produces benefits for people beyond those involved directly
in fisheries related activities. Fishing and fish trading generates income and wealth that can be invested in
other areas of the economy such as roads, schools, health centres or services that depend on the surplus
income generated from the fishing industry.

There are costs involved in managing fisheries — systems for management have to be created; research into
the best way to do management has to be carried out; ways of making sure that the benefits of
management reach those people who are most affected by it have to be set up so that they have clear
incentives to follow management rules; mechanisms for deciding on those rules and regulations, and
enforcing them, have to be established. But the costs of investing in fisheries management are NOT
expensive compared to the future benefits that good fisheries management can generate. What is truely
expensive is to exploit a resource like fisheries unsustainably until it is degraded and no longer has the
chance to regenerate. Then its true value as a ‘renewable’ and sustainable economic resource has been lost
for ever.
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2.1

2.2

2.3

How do we know co-management can work?

Some examples from around the world

Experience from South-East Asia (Philippines, Cambodia, Indonesia)

Experience from other developing countries (Chile, South Africa)

Experience from more developed countries (U.K., New Zealand, Canada)

Evidence that co-management of fisheries can not only change the ways we use fish but
also change the way people, communities and governments perceive the natural
environment more generally.

How do we know it will work in Myanmar?

Description of experience of the Sustainable Coastal Fisheries project
Description of experience in the Gulf of Mottama project

Description of World Fish experience

Description of WCS experience

Description of FFl experience

What can we learn from experience in Myanmar so far?

Key messages

24

There is a significant recognition among fisheries resource users that action to sustain
resources is required.

Local communities have the capacities and incentives to take on a role in co-management.
Many operators in the fisheries value chain, where they have been engaged in the co-
management process, have been supportive and understand that better management is in
their interest.

The capacity of government to adopt a role as an ‘enabler’, creating the appropriate legal,
regulatory and institutional framework and devolving power and decision-making to
communities and local government is a key challenge.

What are the alternatives?

Key messages

Do nothing! — portrait of the results of doing nothing

Let government worry about it — portrait of the results of letting government worry about it
Let someone else do it (and we will reap the benefits) — portrait of the results of letting
someone else worry about it



3. The Fisheries Co-Management Process - What does it look like? — 2-3 pages

Key messages

Setting up fisheries co-management arrangements, and making them work, is complex and
time-consuming. This is because it inevitably involves diverse groups of people all of them
with different sets of interests and priorities. Coming up with arrangements that satisfy
them all is challenging.

The process will vary from place to place, depending on many factors.

But at the core of ANY process, will be a RECOGNITION among resource users that there is
an ISSUE regarding the resources that they use, and that they need to TAKE ACTION to
address it. And to take action, they need some form of ORGANISATION.

Commun

Resource, SSUE Resource

Users
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930" haly2e Take o @09‘\

e User / community O

Arriving at this key starting point might be the result of resource users, and the
communities in which they live, making their own analysis of the issue and the action
required to meet it. Or it might be the result of a discussion and analysis FACILITATED by
other actors — government, civil society, NGOs, INGOs, researchers.

Organisation among resource users is key. It enables them to take collective action and
engage with institutions and actors from outside the community more effectively.

The precise FORM of that organisation may vary depending on the FUNCTIONS that
communities want it to perform. For example, a Fisheries Co-Management Committee, or
a Community Fisheries Committee should be organised to perform the functions (and
achieve the results) that community members define for that organisation. But if the issue
around which the community decides to organise is different (for example a more general
community development issue like local water pollution) the form of the organisation
might be different — at some stage a specific Fisheries Co-Management Committee might
become a sub-committee of that organisation.

Deciding on precise FUNCTIONS before deciding on the FORM of organisations is important
— for community-level organisations, it is important to ‘craft’ institutions to fit with the



function that its members have defined for it. And that may change — what ‘fits’ for
communities in Tanintharyi may be different from what “fits’ in Rakhine.

Regulations for co-management need to leave scope for local-level adaptation in terms of
the organisations they establish to manage their fisheries, and to adapt to the regional,
district and township context.

Facilitation can play an important role in helping communities to better understand the
issues they are encountering and how they might relate to patterns of resource use. But
whoever is doing the facilitation, it is important that they remember that their role is to
FACILITATE — to make it easier for resource users, communities and local organisations, and
the various actors involved in the co-management process, to come to their OWN
DECISIONS (not make choices for them).
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Fisheries Co-management is largely concerned with the RELATIONSHIPS between local-
level organisations of resource users and a range of other stakeholders in the co-
management process. That means it is about coming up with definitions of the ROLES and
RESPONIBILITIES of different actors and how they RELATE to one another.

These actors will include:
People involved in the fisheries ‘value chain’

0 Local resource users (and their representative organisations)
0 Local fish traders and processors (who should be included in organisations with other
local resource users)



Other resource users (from other communities, other areas, different scales of
operation or even different countries) and their organisations (if they are organised)
Other service providers for fisheries (boat builders, mechanics, net makers, etc.) whose
livelihoods equally depend on fishing and their organisations (if they are organised)
Larger-scale fish businesses (fishing enterprises, fish traders, processors, exporters,
etc.) and their organisations.

Institutions involved in administration and decision -making at different levels

O O O O

Organisations of resource-users

Community and local-level institutions (village heads or administration)
Township and local government

District, provincial and regional government

Union-level government (including the Department of Fisheries and other key
Ministries)

Facilitating agencies

o

O O O O

Government (although ideally their role should be to ENABLE - provide the legal,
regulatory and administrative framework - rather than FACILITATE)

Civil society such as associations of concerned citizens

NGOs

International NGOs or foundations with projects in Myanmar

Researchers, from Universities or other academic institutions.

As each of these sets of actors has very different roles and responsibilities in the Fisheries
Co-management Process, the guidance that follows has been divided into specific guidance
for each of these key groups.



4. FISHERIES CO-MANAGEMENT GUIDANCE for DIFFERENT STAKEHOLDER GROUPS

Fisher harvesters — 6 pages

e Who you are and what you normally do

(0]

A portrait of different fish harvesters, their activities and their characteristics (men,
women, older people, youth, children, etc.)

e What do you have to do differently?

(0]

O O O O

(0]

A portrait of how fish harvesters need to organise, talk, plan and behave responsibly at
sea

Getting organised

Setting up an organisation

Defining objectives, roles and responsibilities

Accommodating conflicting or contrasting interests and priorities

Being inclusive

e Why should you do it?

o

A portrait of the benefits — secure livelihoods, livelihoods for children and future
generations, better environment, engagement with government and civil society, good
governance, capacity to make choices for themselves, empowerment

e What are your rights?

o
o
(0}

Right to a livelihood
Right to make decisions about how fisheries resources are used
Right to demand support for actions to manage the resource

e What are your responsibilities?

(0]

O O 0O o O

O O 0O OO

(0]

Deliberating on issues and coming to decision

Recognising and managing conflict

Seeking out the support and facilitation needed to make the right decisions
Engaging with and involving other stakeholders in discussions and decision-making
Engaging with the necessary levels of administration, government and bureaucracy
Deciding what you are managing (fisheries management units) — fish, areas, fishing
activity, fishing period

Establishing rules and regulations

Enforcing rules and regulations

Collecting and spreading information

Monitoring and reviewing progress

Identifying problems and consulting on how to address them

Establishing and maintaining your ‘independence’ — decision-making, financial,

e What are your strengths that you can bring to the process? How to use your strengths?

(0]

O O O O

Day-to-day contact, observation and knowledge about the resource, the sea and how
they change

Knowledge passed down from generations

Knowing your rights and responsibilities

Power to make a difference and make choices

Peer pressure



e What are the opportunities and challenges you face?
0 Need to ensure a day-to-day livelihood for yourselves and your families
Dealing with and adapting to change
Maintaining and effective organisation
Dealing with different levels of the administration, government and bureaucracy
Dealing with ‘facilitating’ agencies
Dealing with research and ‘science’
Dealing with ‘distant’ actors (i.e. larger fishing enterprises, foreign fishers, large scale
fish processors and traders).

O O OO0 O o

e How to take advantage of those opportunities and overcome those challenges?
0 Organisation and collective action
0 Planning ahead
0 Thinking about how other stakeholders see the issues and ‘putting yourself in their
shoes’
0 Reframing problems and challenges to find new ways of addressing them
Ways of resolving conflicts with other resource users and communities
0 Seeking out common ground to resolve conflicts

@]

Co-Management Organisations and Committee Members — 8 pages

e Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e Why should you do it and how will you benefit?

e  What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

Local fish traders and processors — 6 pages

e Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e  Why should you do it and how will you benefit?

e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

Other resource users and service providers in fisheries — 4 pages

e Who you are and what you normally do?
e What do you have to do to support fisheries co-management?
e  Why should you do it and how will you benefit?



e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

Larger-Scale Fish Businesses — 6 pages

e  Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e  Why should you do it and how will you benefit?

e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

Community leaders — 6 pages

e Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e  Why should you do it and how will you benefit?

e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

Facilitating organisations (NGOs, civil society) — 8 pages

e Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e  Why should you do it and how will you benefit?

e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

Researchers — 6 pages

e  Who you are and what you normally do?

e What do you have to do to support fisheries co-management?
e  Why should you do it and how will you benefit?

e What are your rights?

e  What are your responsibilities?



e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?
e How to take advantage of those opportunities and overcome those challenges?

Township and local government — 8 pages

e Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e  Why should you do it and how will you benefit?

e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?

National and regional government (DoF)- 10 pages

e  Who you are and what you normally do?

e What do you have to do to support fisheries co-management?

e Why should you do it and how will you benefit?

e What are your rights?

e What are your responsibilities?

e What are your strengths that you can bring to the process? How to use your strengths?
e What are the opportunities and challenges that you face?

e How to take advantage of those opportunities and overcome those challenges?
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EXECUTIVE SUMMARY

Selection of sites for biomonitoring
The 14 study sites identified by the project can be primarily classified according to their environment:
i) sites along the coast, ii) sites in floodplains and iii) creeks and oxbow lakes
In estuarine sites, given the open environment and the mobility of coastal resources, one cannot expect
a relationship between fishery management initiatives at the community level and fish abundance or
fish diversity. In floodplain sites, external factors largely alter or even blur the relationship between local
fishery management and medium-term trends in fish abundance and diversity. It is in lakes and small
creeks not flooded during the rainy season that a relationship between local fishery management and
fish yield or diversity is most likely to be identified. Yet two sites from floodplain and coastal
environments need to be kept for development of the M&E methodology.
For these reasons, we propose 8 sites for biomonitoring; 6 correspond to creeks and oxbow lakes:

e Site 1: Ah Kae Chaung Wa in Dedaye Township (coastal environment).

e Sites 2: Hlaing Tar Mezali and 4: Pa Thwei Ahtet Mektun in Maubin Township;

e Sites 7: Yin Sae in Hinthada Township;

e Sites 8: Shar Khae and 13: Kyone Ta Dun in Pathein Township; and

e Site 14: Khay Nan in Pathein Township (large floodplain)

e Site 15: Myin Ka Kone in Labutta Township.

Biomonitoring experiences in the region

A review of similar projects and studies shows the diversity of approaches in fisheries biomonitoring, the
frequent collaboration of scientists with fishers, the necessary involvement of local surveyors, and the
challenge in quantifying the fishing effort — which can be expressed in many ways.

Opportunities and constraints in partnerships

Partner universities have no experience in scientific fishing according to a fixed protocol. Each university
has scientists qualified and available for the study but these can dedicate a few days per month only to
the study. All teams require training about the protocol, data management and analysis, and reporting.

Fishing gears and monitoring requirements
Seven gear categories were identified in relation to monitoring requirements:
e One gear operated by one fisher, with regular operations and catch accessible in the boat or at
landing site (bag nets / stow nets)
e One gear operated by one fisher, with operations at various times and catch accessible in the
boat or at landing site (bottom drift nets, drift gill nets, set gill nets and trammel nets)
e One gear operated by one fisher, with operations at various times, and catch accessible for
monitoring only in the fisher’s basket (cast nets and push nets)
e One gear operated by multiple fishers; operations at various times and catch accessible at
landing site (beach seine nets)
e One gear operated by multiple fishers; operations at various times and catch shared between
several fishers without being landed (net fences and plain water seine nets)
e Several gear units operated by one fisher; operations at various times and catch accessible from
the fisher or at landing site (eel traps, long lines, mud crab traps, fish traps and prawn traps)



e One fishing system operated by multiple fishers, harvest done at once at the end of a season
and catch shared between several fishers (“gyan” system and water pumping).

Methodology recommended

We recommend a focus on Catch Per Unit Effort by species and by site. This implies measuring i) number
of individuals and weight per species, and ii) unit effort, with subsequent analyses of CPUE, species
diversity in catches, dominant species in catches, and the relative evolution over time of these three
indicators. We do not recommend inclusion of length, weight and reproductive stage observations in
the present monitoring.

The diversity of situations and gears calls for an adaptive approach. We recommend partner teams to
work with fishers and monitor the gears they use.

Given project objectives and configuration, it is recommended to monitor in each site i) the gear with
the largest catch, and ii) the gear used by most people, and iii) gill nets (at least three fishers using gill
nets). We could not detail all gears possibly used in each site, but illustrate the monitoring approach for
eight common gears; it is recommended to follow the same principles with other gears.

For each gear and for each fishing operation, surveyors will need a 30 minutes time window to identify
fish species caught and their weight. All surveyors and self-surveyors (fishers recording their own catch)
should report to a senior surveyor who will supervise and compile data for university researchers. These
researchers will provide training, instructions, supervise data collection and control the accuracy of data
gathered.

Data sheets should include three main sections: identification, fishing effort and catch. Surveyors should
be provided with a pre-established list of 30 dominant or commercially important species, for inland and
brackish sites respectively.

Observations and warnings

Biomonitoring in this project will not allow assessing fish stock nor productivity in each site. Similarly, it
will provide information about fish diversity in the catch of each site, but not overall fish biodiversity.
Several Community Fishing Groups among the study sites have limited or no resource management
system in place. For these sites, no correlation will be found between “co-management” (actually
limited to social sharing arrangements) and production or sustainability — but they could be considered
on the contrary as “no management” control sites.

The number of sites that can be studied is not compatible with the requirements of a formal statistical
approach. However, international literature shows that such number of study sites allows analysing, as
planned, management initiatives and their benefits.

The duration of the project (2 years of data) is also too short to allow significant conclusions about
biological outcomes of fishery management. The biomonitoring being put in place must then be seen as
the beginning of a long-term initiative.



1. INTRODUCTION

The present document is a review of the possible options for the development of a monitoring and
evaluation program aimed at assessing the outcome of fisheries management on the fish resource. This
review is part of the WorldFish/DoF project “Improving fishery management in support of better
governance of Myanmar’s inland and delta fisheries” (MYFish 2, 2017-2020), whose aim is to assess
different management practices in the Ayeyarwady Delta and evaluate their outcomes in terms of
productivity, equity and sustainability.

Thus, one of the objectives of the project consists in developing a Monitoring and Evaluation system
(M&E) to “monitor the development of community fishing groups (CFGs), their functioning and their
performance, from a social, economic and environmental perspective.

The present review is part of Component 2 of the MYFish 2 project; the latter corresponds to the
baseline survey, monitoring and evaluation of 14 community-managed fisheries in the Ayeyarwady
Delta. The approach includes engagement of government, NGOs and community fisheries organisations
in the testing fishery management practices. It builds on Activity 2.1: Identify and agree on pilot research
sites across agro-ecologies (delta and freshwater) that include a variety of management approaches. In
this context, the present review is focused on practical options to put in place a biomonitoring system
focused on identifying:
1. co-management practices that contribute best to fish production and protection of natural
resources
2. adaptions to fishery management practices that could strengthen the sustainability of fish-
production systems

We review below conclusions from site analyses, followed by conclusions from meetings with partners
and more generally about the research framework to be considered.



2. REVIEW OF STUDY SITES

As detailed in the companion report “Rapid assessment of 14 fisheries management study sites in the
Ayeyarwady Delta” (Langeard et al. 2018), the sites can be clustered according to one major criterion:
their environmental context. This criterion is not independent from the initial selection of the 14 sites
among many more possible study sites, as the project tried to review sites in different environments, in
particular along a salinity gradient.
Based on this environmental criterion, three main categories of sites have been identified:

1) Sites along the coast, open and subject to a strong marine influence

2) Sites in floodplains get completely flooded in the wet season

3) Creeks and oxbow lakes that constitute stand-alone water bodies whose hydrological

connection with floodplains and large rivers is limited.

These sites are also subject to three broad qualitative levels of fishery management, and the report
mentioned above provides a summary of their respective situation:

Figure 1: Overview of main environmental and management characteristics in the 14 sites identified

The three environmental categories of sites are of very different nature when bio-monitoring is
considered:



1) in estuarine sites, aquatic resources originate mainly from the sea and the coastal zone, in
particular through migrations (e.g. hilsa, sea bass, Wallago catfish). The abundance of these
resource in a given fishing site depends on a diversity of factors, in particular the annual and
seasonal climate variability influencing the recruitment of coastal pelagic species, the annual
variability of coastal currents influencing species distribution, the variable contribution of rivers
to nutrient supply in the coastal zone, or the intensity of the inshore fishery (see Day 1981).

In such very open estuarine environment, it is impossible to expect a tangible relationship between
fishery management initiatives at the community level and fish abundance or fish diversity.

2) In floodplain sites, fish abundance is heavily influenced by the annual replenishment triggered
by the annual flood pulse (Junk et al. 1989), in particular the white fish component of the stock
(Welcomme 2001). This makes local fish yield largely influenced by annual river flow variability,
in particular flood level, duration and timing (Welcomme et Halls 2001), but also by connectivity
in waterways (Halls et al. 1999, Bolland et al. 2011) and by infrastructure development
upstream of the study site (Baran and Myschowoda 2009, Ziv et al. 2012). Thus, external factors
in floodplains sites largely alter or even blur the relationship between local fishery
management and medium-term trends in fish abundance and diversity.

3) Out of the three environmental configurations mentioned above, lakes and small creeks not
flooded during the flood season are, relatively speaking, the sub-system most likely to allow
identify a relationship between local fishery management and fish yield or diversity, as they
are the sites most independent from distant influence and therefore.

Thus, in order to minimize the influence of external factors and maximize the chances of identifying a
correlation between fishery management activities and outcomes in terms of fish yield and fish diversity
in the catch, the study should focus in priority on (oxbow) lakes and sites along creeks. These six sites
correspond to:

e Sites 2: Hlaing Tar Mezali and 4: Pa Thwei Ahtet Mektun in Maubin Township;

e Sites 7: Yin Sae in Hinthada Township;

e Sites 8: Shar Khae and 13: Kyone Ta Dun in Pathein Township; and

e Site 15: Myin Ka Kone in Labutta Township.

Furthermore, from a capacity building perspective, and in order to integrate the diversity of fishing
methods in different environments, a couple of sites from coastal and floodplain environments might
be also selected for monitoring — even though the conclusions derived from surveys might be subject to
reservations. The sites the most representative of their respective cluster are:

Site 14: Khay Nan in Pathein Township (large floodplain) and site 10: Ayar Taw in Labutta Township
(coastal saline zone). However, all partners -including Labutta DoF- noting that site 10 is particularly
remote and hard to reach, it is recommended to select instead, for practical and logistical reasons,
site 1: Ah Kae Chaung Wa in Dedaye Township (coastal environment).

See illustration in Figure 2.



Figure 2: Sites recommended for biomonitoring



Table 1: Main characteristics of the 8 sites proposed for biomonitoring based on ecological features

Site | Township Site name Type Environment | Salinity Beneficiaries Feature Access rights Resource Stocking
protection
measures
10 villages, - Open access at
. Semi-private . . .
1 Dedaye Ahkae Choung Wa Tender | Coastal Brackish 167 CFG "CEG" all times if small | Limited No
members gear
Creek and/or 15 villages, Real democratic Open access in
2 Maubin Hlaing Tar Me Zali Tender Freshwater | 1314 CFG flood season if Developed No
lake co-management
members small gear
Pa Thwei Ahtet Creek and/or 13 villages, Real co- Open access at
4 Pantanaw Lease Freshwater | 300 CFG all times at Limited No
Metkun lake management
members places
7 Lay Myet Yin Se Lease Creek and/or Freshwater 1 village, 138 Real democratic | Open access in None No
Hmar lake CFG members | co-management | flood season
3 Kyonepyaw Shar Kae Lease Creek and/or Freshwater 12 villages, 82 | Real democratic | Fee-based Developed Yes
lake CFG members | co-management | access to all
Creek and/or 1 village, 60 Semi-private Open access in
13 Thabang Kyone Ta Dun Lease lake Freshwater CFG members | "CEG" flood season None No
1 vill 2 Real co- i
14 Thabang Khay Nan Lease Floodplain Freshwater village, & calco Open access in Limited Yes
CFG members | management flood season
15 Mawlamying Myin Ka Kone Open Creek and/or Freshwater 1 village, 62 Real democratic | Open access Developed No

lake

CFG members

co-management

permitted




3. BIOMONITORING EXPERIENCES IN THE REGION

Biological monitoring has been in operation for several years in Myanmar’s neighbouring countries; a
brief review of the main experiences in relation to fisheries management provides some insights about
common practices and challenges.

In Thailand, the Department of Fisheries monitors fish abundance, diversity, population structure and
distribution of inland fish. This information is complemented with sampling of species, size and catch
composition at ports and markets. The methodology most used is based on spatial and temporal
sampling in sites and at times representing habitats and seasons of interest. Assessments are carried out
in at least five study sites and four sampling months (Oopatham Pawaputanon 2003).

In Indonesia, in a project very similar to MyFish 2, studies were conducted in three provinces to identify
ecological, social and institutional aspects and benefits in river fisheries “harvest reserves” (Hoggarth et
al. 2003a). The project monitored 10 study sites during 13 to 14 months, and sampling included
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“control” sites with no reserves. The biological part of the monitoring (Hoggarth et al. 2003b) used
multi-mesh gillnets (standardized protocol implemented by the project team) and was focused on
number and weight of fish per unit effort (Unit Effort: m? of multi-mesh gillnet/hour), number of species

per unit effort and average weight of individual fish.

In Bangladesh, WorldFish conducted a study aimed at assessing the impact of co-management
interventions on fishery resources in 7 rivers (WorldFish Center 2007). Monitoring was done during
6 years and covered management activities (closed seasons or areas, fishing restrictions, habitat
management and sanctuaries), fishing activities and overall catch and effort. A preliminary gear census
showed that fishers used more than 100 types of fishing gears in 11 broad categories. The monitoring
program was based on gears that fishers use, and recorded the average number of gear units per day to
estimate total fishing effort. Therefore the effort unit was in that case was gear-days or person-days
(Unit Effort: gear days.year™). Routine protocol consisted in assessing during regular spot surveys the
gears in operation, as well as total catch and species from each gear type (kg/gear/day or
kg/person/day). Overall, fishing activity was observed during 4 to 8 days per month and per site, and
total gear-related fishing effort per month was inferred from this sample. Overall production was
estimated by summing all estimated production for all gear types each year.

Cambodia has seen several fish monitoring studies, starting with the large scale attempt of the Mekong
River Commission (Stamatopoulos 1995). However the part of the project attempting to monitor all
middle-scale and small-scale gears was discontinued in 1997, due to excessive complexity, staff
requirements and costs (Van Zalinge 2003), with a remaining focus on one single bagnet fishery (“Dai
fishery”) used to monitor trends only (Halls et al. 2013).

More recently, Hortle et al. (2008) quantified the yield and value of the rice field fishery, monitoring the
fishing effort and catch of local fishers in nine sites (four times each month in each site during one
season). Fishers used their usual gears, and effort was the number of man-days fishing (the exact time
each gear was used during each day was not recorded). Fishers kept their catches for the surveyors to
identify species and their biomass, and sub-samples of the five most common fish species were selected
for length monitoring.



In the Mekong Basin, the Mekong River Commission has put in place four main fish monitoring programs
(Halls et al. 2013); these include the “dai fishery” mentioned above in Cambodia, a “lee trap” monitoring
in Laos, a monitoring program based on the catch of fishers and a fish larvae program.

The “dai fishery” would correspond in Myanmar to a bagnet or stownet fishery. The parameters
monitored during the fishing season (flood recession time) are catch (biomass), effort, species
composition and length-frequency for main species. Data are gathered by DoF enumerators. Sampling is
done on randomly selected dai units, stratified by municipality, lunar phase and dai type. Catches are
sub-sampled to provide estimates of catch by species and length-weight data.

The “lee trap” fishery is specific to the braided streams and waterfalls environment of Khone Falls in
Laos and has no equivalent in Myanmar. Monitoring was focused on the relative abundance and
biomass of fish migrating through channels, as indicated by mean daily lee trap catch rates. Monitoring
was originally conducted during 3 times per week, five weeks each year (migration period, in May-June).
The basinwide monitoring program of small-scale fishers recruited up to three fishers at each
monitoring site, in 40 then 23 sites. Fishers recorded in logbooks their daily catch by species (weight,
number of fish, and maximum fish length) and effort (hours fished by gear type and size. This program
was further developed by the SciCap project (Boon et al. 2016) into a four-component approach: fishers
noting daily catch records in logbooks; “community researchers” (specially trained fishers) gathering and
checking the information of fishers; community researchers and DoF/project staff doing bi-monthly
surveys and technical expert bi-annual supervision. The monitoring also involved use by partner fishers
of GIS devices and cameras for automated identification of species at DoF later on (cross-checking). Data
noted by fishers consist of total catch weight, species identification and weight by species, recording of
standard length and individual weight for ten fish of each species, gear type and size, quantity of gear
type, location of gear type, time set and time recovered

The above examples shows the diversity of approaches in fisheries biomonitoring, the frequent
collaboration of scientists with fishers, the necessary involvement of local surveyors (who can be trained
fishers) and the challenge in quantifying the fishing effort — which can be expressed in many ways.



4. TECHNICAL OPTIONS FOR BIOMONITORING

Technically, there are four main approaches to monitor biomass harvested and diversity:

- sampling the resource with a standard gear and a rigorous fixed protocol (e.g. gill nets
recommended by the FAOQ, trammel nets used by the Fishery Administration in Cambodia, etc.);

- monitoring the catch of fishers by working with them. In that case, the unit of effort in one
fisher-day, regardless of the gear.

- logbooks filled by fishers. This option is similar to the previous one, but the work is done by
fishers themselves. It requires training of these fishers and reliance on their records, as the
information is impossible to check.

- monitoring of landings. This methods is common to monitor trends in fish yields. This approach
is used by the Fishery Administration in Cambodia and the Mekong River Commission along the
Mekong.

We review below the pros and cons of each method:

Sampling the resource with a standard gear

Pros: this provides the most reliable assessment of trends in the resource, and results comparable in
multiple sites. The uses of trammel nets in particular ensures the lowest selectivity, i.e. the best diversity
assessment.

Cons: this requires sampling by a trained team and an intensive schedule in order to cover seasonal
variability and migration pulses in all environments, plus moon- and tide-related variability in coastal
environments. Sampling itself is physically demanding. Panels of gill nets constitute a standard
methodology (e.g. Lévéque et al. 1988), but their catch is very low and very dependent on the skills of
the person who sets them. Trammel nets are forbidden in Myanmar (for being too effective); university
scientists consulted do not know how to operate them and it is not recommended to start using them
with fishers, even under university supervision. In several sites areas barrages could be considered, but
they are subject to a strong seasonality, and the effort unit is very difficult to determine (Livingston
1987, Acosta 1997).

Monitoring the catch of fishers

Pros: this allows integrating the change of gears by fishers to follow seasonal changes in species
availability. Monitoring fish in the boat also allows identifying the destination of the different fish sorts
(trade, self-consumption, processing, etc.), i.e. socioeconomic info gathered at the same time as
biological information.

Cons: this approach is suitable to small-scale fishing using a diversity of small gear, but is not so relevant
to large systems such as oxbow lakes where the catch depends mainly on one large harvesting system
operated once or a few times a year. The selection of partner fishers needs to be carefully done, since
their wealth influences the choice of gear and therefore the nature and size of target fish. Ideally, the
approach requires a panel of fishers combining wealthy and poor fishers using different gears.

Logbooks filled by fishers.

Pros: records can be daily, or at least more frequent than with a team of surveyors. This allows a good
coverage of the fish diversity, as well as the temporal and spatial diversity in the fishing area.
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Cons: this approach requires training of fishers and reliance on their records, as the information is
impossible to check. Taxonomic identification in particular is in the hand of fishers, and is often limited
to that of local fish names.

Monitoring of landings

Pros: this methods minimizes the sampling effort and allows the integration of a larger number of
fishers. Sampling can be done ideally when the boat lands.

Cons: this approach is exposed to the risk of seeing the catch split, right in the boat, between fish for
sale (landed for marketing) and fish for self-consumption (landed later, after sampling). It is also very
unlikely that lease owners let the project team sample the annual yield of a productive oxbow lake or
closed water body generating substantial profit.
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5. MAIN FISHING GEARS TO BE MONITORED

In May 2018 the project did not know enough about the dominant fishing gears in each site. This
information is essential for the design of a monitoring program tailored to each site or cluster of sites.
Information was subsequently upgraded during a series of focused visits in June and July 2018, in order
to get a description precise enough to underpin a detailed work program for partners in charge of the
field monitoring. The questionnaire used during these additional surveys is provided in Annex A, and
results in Annex B.

Surveys about gears were conducted in seven sites: #2 Hlaing Tar Me Zali (lease in Maubin Township),
#4 Pa Thwei Ahtet Metkun (lease in Pantanaw Township), #7 Yinn Se (lease in Lay Myet Hmar
Township), #8 Shar Kae (lease in Kyonepyaw Township), #10 Ayar Taw (tender in Labutta Township Pyin
Salu Sub-township), #14 Khay Nan (lease in Thabang Township), and #15 Myin Ka Kone (open fishery in
Mawlamying Township).

Questions in each site were focused on i) the three main gears catching most fish (be they individual or
collective, in particular in the case of oxbow lakes harvested collectively), and ii) the three main gears
used by most individual fishers (in order to identify gears contributing most to family fishing).

Results are summarized below in Table 2.

An analysis of frequencies and ranking of gears in study sites shows (Table 3) that:

- Among gears catching most fish, the most common gear type is seine net - either beach seines
or plain water surrounding seines. These are followed by set gill nets (sometimes of very long
length; e.g. 1 km long nets in Ah Kae Chaung Wa).

- Among gears used by most people, set gill nets dominate. They are followed by a diversity of
small gears such as traps, drift nets, long lines or cast nets.

Overall, results show a large diversity and limited similarity between sites.

The diversity of gears used calls for an analysis of monitoring requirements of each gear type (Table 4).
In this analysis, we summarize:
- how many fishers operate a given gear (need to monitor an individual or a group of fishers);
- when the gear is operated (at regular predictable times or at various times depending for
instance on tides, moon phase, flood or fisher’s availability);
- where/when the fish is accessible for identification and quantification (with fisher or at landing
site, with one fisher or shared between multiple fishers, etc.)

12



Table 2: Gears with the largest catch or used by most fishers in sites surveyed

Site Name Gear #1 with the largest catch Gear #2 with the largest catch Gear #3 with the largest catch

Myin Ka Kone Trammel net (Nga thalauk pike) Net fence (Pike bawoun) Bottom drift net (Nga poke thin pike)
Shar Khae Beach seine net (large; Kalar pike) Beach seine net (small; Swae pike) #NA

Ayar Taw Bag-net / stow net (for mysids; Kyar pike) Bag-net / stow net (for fish; Kyar pike) Net fence (Pike bawoun)

Hlaing Tar Mezali

Seine net (Chon wai pike)

Beach seine net (Wai pike)

Bag-net / stow net (for fish; Kyar pike)

Pa Thwei Ahtet Metkun

Seine net (Chon wai pike)

Set gill net (Tar pike)

Fish basket trap (for fish; Myone)

Yin Sae

Beach seine net (Wai pike)

Beach seine net (large; Kalar pike)

Cast net (Le pyit con)

Khay Nan Beach seine net (Wai pike) Beach seine net (Wai pike) Water pumping

Site Name Gear #1 used by most people Gear #2 used by most people Gear #3 used by most people
Myin Ka Kone Bottom drift net (Nga ponenar pike) Set gill net (Tar pike) Eel trap (Nga shint pone)
Shar Khae Set gill net (Tar pike) Set gill net (Tar pike) Push net (Yin tun)

Ayar Taw Mud crab trap (Ganan paing) Long line (Nga hmyar tann) #NA

Hlaing Tar Mezali

Set gill net (Tar pike)

Cast net (Le pyit con)

Fish trap (for fish; Myone)

Pa Thwei Ahtet Metkun

Drift gill net (Nga phe aung pike)

Set gill net (Tar pike)

Fish trap (for fish; Myone)

Yin Sae

Set gill net (Tar pike)

Trap (for fish; Myone)

Long line (Nga hmyar tann)

Khay Nan

Set gill net (Tar pike)

Cast net (Le pyit con)

Prawn trap (Pazun hmyone)

Note: There is some confusion in the names locally used for seine nets or fence nets. For instance in Shar Khae, the gear is named “beach seine” (Kalar pike) and is

indeed designed as a beach seine (i.e. with a larger central panel and smaller lateral panels), but this gear is actually used as a purse seine within the “gyan”

system concentrating fish. In other places, a seine net (Chon wai pike) is used as a fence net (Pike bawoun) while another smaller seine net (Swae pike) is used to

harvest fish inside the enclosed area. A clarification about seine nets is proposed in Annex C.
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Table 3: Frequency of gears catching most or used by most people in study sites

Gear with the largest catch Color code Gear used by most people

Seine net (Chon wai pike) Common Trap (for fish; Myone)

Beach seine net (large; Kalar pike) Used Cast net (Le pyit con)

Bag net / stow net (for mysis; Hmyin kyar pike) Minor use Bottom drift net (Nga ponenar pike)
Bag net / stow net (for fish; Kyar pike) Drift gill net (Nga phe aung pike)
Net fence (Pike bawoun) Long line (Nga hmyar tann)
Trammel net (Nga thalauk pike) Mud crab trap (Ganan paing)
Set gill net (Tar pike) Eel trap (Nga shint pone)

Beach Seine net (small; Swae pike) Prawn trap (Pazun hmyone)
Bottom drift net (Nga poke thin pike) Push net (Yin tun)

Trap (for fish; Myone)

Cast net (Le pyit con)

Water pumping

The analysis allows identifying seven gear categories in relation to monitoring requirements (Table 4):

1) One gear operated by one fisher (i.e. agreement to monitor to be secured with individuals one
by one), with regular operations (i.e. monitoring can be scheduled long in advance) and catch
accessible on the boat or at landing site, i.e. not dispersed and easily accessible for identification
and quantification: bag nets / stow nets = monitoring of several individual partner fishers at
pre-set times; the catch can be monitored in one place for each partner fisher.

2) One gear operated by one fisher, with operations at various times (i.e. need local presence to
adapt on short notice to the fisher’s decision to fish or not), and catch accessible on the boat or
at landing site: bottom drift nets, drift gill nets, set gill nets and trammel nets = monitoring of
individual partner fishers while adapting daily to their activity; the catch can be monitored in
each boat or at landing site.

3) One gear operated by one fisher, with operations at various times, and catch accessible for
monitoring only in the fisher’s basket (no boat nor landing site): cast nets and push nets -
monitoring of individual partner fishers while adapting daily to their activity and walking with
them.

4) One gear operated by multiple fishers (i.e. agreement to monitor to be secured with all
participants or after identification of their leader); operations at various times and catch
accessible at landing site: beach seine nets = monitoring of the catch of a group of fishers
while adapting daily to their activity; the catch can be monitored in one single place.

5) One gear operated by multiple fishers; operations at various times and catch shared between
several fishers without being landed (usually sharing between boats, making the catch difficult
to access and monitor): net fences and plain water seine nets = monitoring of the catch of a
group of fishers while adapting daily to their activity; the surveyor(s) must follow individual
fisher(s) and sample the overall catch in different boats or places while also quantifying the
total catch.

6) Several gear units operated by one fisher (e.g. traps); operations at various times and catch
accessible with the fisher or at landing site (fisher’s boat or bag, or upon landing): eel traps, long
lines, mud crab traps, fish traps and prawn traps = monitoring of individual partner fishers
while adapting daily to their activity; the surveyor(s) must follow individual fisher(s) in
different boats or places.

7) One fishing system operated by multiple fishers, harvest done at once at the end of a season
(e.g. emptying of a pond by dragging a fence net or pumping water out; sudden large yield, lack
of time to monitor and need to sub-sample) and catch shared between several fishers: “gyan”
system and water pumping = monitoring of the catch of a group of fishers a few times a year;
challenging sub-sampling of a sudden large yield often swiftly shared between several fishers.
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Table 4: gear types and their characteristics relevant to monitoring

Gear

lllustration

Monitoring

Bag net / stow net (Kyar
pike)

1 gear 1 fisher
Regular operations
Catch on the boat or at landing site

Bottom drift net (Nga
poke thin pike)

Drift gill net (Nga phe
aung pike)

Set gill net (Tar pike)

Trammel net (Nga
thalauk pike)

1 gear 1 fisher
Operations at various times
Catch on the boat or at landing site

Cast net (Le pyit con)

Push net (Yin tun)

1 gear 1 fisher
Operations at various times
Catch with fisher

Beach seine net (large;
Kalar pike)

Beach seine net (small;
Swae pike)

Beach seine net (Wai
pike)

1 gear multiple fishers
Operations at various times
Catch at landing site
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Gear

lllustration

Monitoring

Net fence (Pike bawoun)

Seine-net (Chon wai pike)

1 gear multiple fishers
Operations at various times
Catch with (several) fishers

Eel trap (Nga shint pone)

Long line (Nga hmyar
tann)

Mud crab trap (Ganan
paing)

Prawn trap (Pazun
hmyone)

Trap (for fish; Myone)

1 fisher multiple gears
Operations at various times

Catch with fisher or at landing site

Gyan system

Fence pulled by fishers

Water pumping

Fish collection in dry pond

1 system, several fishers
Operation at once
Catch with several fishers
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6. PARTNERSHIPS: OPPORTUNITIES AND CONSTRAINTS

The project integrates a collaboration with national partners through the Fisheries Research and

Development Network (FRDN) for the monitoring of the study sites. Five different partners were met:
Hinthada and Pathein Universities, Yangon and Dagon Universities, and the Network Activities Group
(NAG), an NGO active in fisheries.

In the case of universities, the following points were systematically explored:

1.

Experience of the university in biological sampling

Type of sampling; Log books? Questionnaires?

Data analysis experience

Reporting experience

Possible timing of sampling

Months the university is available, biologically suitable timing
People who can be involved in the project

Number of people, qualifications, frequency of field work?

These points were followed by some brief discussion about costing, sites and support needed. Similar
points were discussed with NAG, while integrating the different context and constraints for this NGO.

The points common to all universities are:

All universities are willing to engage in the project and have staff available to do so

No university scientist or student has ever done fishing by themselves; they have no
experience of handling fishing gears but have, at best, worked with fishers catching fish for them
or through questionnaires.

It is challenging to integrate this monitoring to the theses of PhD students as this activity i) may
not match with their respective topics already defined or ii) would be too short to be the theme
of specific PhDs. Similarly, this monitoring could be a theme for MSc research studies over
6 months or one year, but the challenge is then the constant topic — considering that MSc
research topics need to change from batch to batch. As a consequence, it is better to design the
monitoring as consultancy contracts with teachers who will set aside their time and students’
time to do the work. The funding can then be used to either finance some theses or material
investments at the university.

Each team could be available a few days each month to do the sampling. Sampling can take
place each month of the year, with limitations in March-April which is the examinations season.
All teams will require clear guidance about what to do, where, and how to do it. In particular
they recommend, before the monitoring starts, training about i) the protocol to be
implemented; ii) data management and analysis (in Excel); and iii) reporting (standards,
expectations, templates).
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7. DEFINING A BIOMONITORING PROTOCOL

7.1 Purpose and context of the biomonitoring

The MYFish 2 project, by design, assigns three purposes to data gathering, in particular in biology
(biomonitoring):
- observation of different fishery management systems, in view of defining a typology and
drawing conclusions about the outcomes of each system from a resource perspective;
- management, by gathering data about a set of indicators relevant to the management of each
fishery;
- capacity building, i) of partners universities and NGOs under the FRDN umbrella, in order to
improve their experience in fishery management, but also ii) of the DOF, by ultimately proposing
a light field-based fishery monitoring protocol able to complement the current institutional
desk-based statistical data production system, as recommended by the FAO or the National
Water Resources Committee (BOBLME 2014, HIC 2017)

Observation
(typology of
multiple
fisheries
systems)

BIO-
\| MONITORING

Figure 3: Purposes of biomonitoring in MYFish 2

The proposed biomonitoring must reflect these different purposes, with an emphasis on purpose #1
(observation), while integrating the constraints inherent partnerships with universities, and adapting to
the number of sites possible in relation to human, logistical and financial resources.
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Several studies have reviewed the parameters required for rapid assessment or long-term monitoring of
small scale tropical fisheries, in particular Pido et al. (1996), Bunce and Pomeroy (2003), Halls et al.
(2005 a and b), or DoF and SEAFDEC (2010) in the case of Myanmar. The latter reference also provides
detailed questionnaires for commercial and small-scale fisheries monitoring, including in Myanmar
language. Here, the biomonitoring considered is part of a larger project scheme detailed in Figure 4.

CO-MANAGEMENT

Monitoring SOCIO-BIOLOGICAL BIOLOGICAL ECONOMIC
(questionnaire) (surveys) (questionnaire)
Abundarhce Diver;,ity Productivity?
(kg/effort) (species/effort) (kg/effort/area)

Figure 4: The different fields of M&E application in co-management performance assessment

Relationships between project focus areas, themes of the socioeconomic study using questionnaires and
the present biomonitoring survey are illustrated in Table 5.

Table 5: relationships between themes and surveys

Themes of the socioeconomic study
|

Social Economic Biological
Equity X X -
Project ) Sustainability - X
focus areas + X

(benefits of envir. mgt)| (trends) (envir. mgt)

Production - X + X

(catch) (stocking)

<} : Biomonitoring X :Socioeconomic M&E

We detail below recommendations about the biomonitoring survey.
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7.2 Recommended variables

For the present study, and given the observations detailed in the above sections, we recommend a
focus on i) abundance and ii) Catch Per Unit Effort by species and by site. This implies measuring i)
number of individuals and weight per species, and ii) unit effort, with subsequent analyses of CPUE,
species diversity in catches, dominant species in catches, and the relative evolution over time of these
three indicators.

Abundance assessment needs to integrate the fishing effort (Bayley 1988). In a context of small scale
tropical fisheries characterized by the diversity of gears used to adapt to fish availability, defining a
standard effort is very challenging We recommend to use as a Unit Effort one day of fishing by an
individual professional fisher, with integration over a long period of time. This is the approach taken, in
a similar study, by WorldFish in Bangladesh (WorldFish Center 2007).

Three parameters are often measured in fishery monitoring: length, weight and reproduction stage of
individual fishes of some target species. Such data gathering is essential in the case of long-term
monitoring (reduction of average individual sizes and of size at sexual maturity being warning signals of
overexploitation). However, it is very unlikely to see a noticeable or significant change in any of these
three parameters during the two years of monitoring of the project, so we do not recommend inclusion
of length, weight and reproduction stage observations in the present monitoring.

7.3 Recommended approaches

The diversity of situations calls for an adaptive approach, to be tailored for each site or cluster of sites.
The many objections to the use of a standard fishing method imply a recommendation for the project
team to work with fishers and the gears they use. Since it is impossible to allocate a survey team to a
sufficient number of fishers with a sufficiently tight sampling frequency in each site, it is recommended
to identify and hire in each site a few surveyors who will monitor fishers and their catches each day,
and report to the university teams visiting them once a month. The cost (about
USD 20/enumerator/month) is limited and very compatible with budgets available.

We detail in Table 6 the approach recommended in the case of each gear category identified in Section
5. Technical and logistical arrangements need to be discussed on a case-by-case basis with the FRDN
partners in charge of monitoring each site.

Note: In a number of sites, in particular in oxbow lakes, a single fishing method dominates. Monitoring
such sites implies physical presence for sampling during the few days of harvest at the end of the fishing
season. This is a very challenging request to lease operators, and defiance is to be expected when it
comes to precisely assessing the yield and therefore the profit from a given lease. In all cases
monitoring of a large gear requires a close collaboration with the CFG committee, which is unlikely in
sites where the CFG is actually a made-up arrangement for a former lease operator or a few powerful
families to keep operating the lease at floor price with the backing of a number of villagers (case of sites
1: Ahkae Choung Wa or 13: Kyone Tadun).

20



Table 6: Summary of monitoring requirements for each fishing system identified

Agreement

Scheduling

Location

Staffing

Log book

Bag nets / stow nets

Requires an agreement
with individual fishers

Can be scheduled long in
advance

Monitoring at landing
site to be determined

One surveyor OK

Log book possible

Bottom drift nets, drift
gill nets, set gill nets
and trammel nets

Requires an agreement
with individual fishers

Need to follow fisher's daily
schedule

Monitoring at landing
site or sale point to be
determined

One fisher at a time per
surveyor -> at least one
surveyor daily

Log book possible

Cast nets and push nets

Requires an agreement
with individual fishers

Need to follow fisher's daily
schedule

No monitoring at
landing site (need to
follow fisher)

One fisher at a time per
surveyor -> at least one
surveyor daily

Log book possible

Beach seine nets

Requires an agreement
with a group of fishers

Need to follow fishers' daily
schedule or stay in touch to be
present at operation times

Monitoring possible at
landing site

At least 2 surveyors per
operation (sudden large catch
and sub-sampling likely)

Log book unlikely (collective
fishing, large catch, sub-
sampling required)

Net fences and plain
water seine nets

Requires an agreement
with a group of fishers and
with individual fishers

Need to follow fishers' daily
schedule or stay in touch to be
present at operation times

Monitoring at landing
site unlikely (need to
embark)

At least 2 surveyors per
operation (sudden large catch
and sub-sampling likely)

Log book unlikely (collective
fishing, large catch, sub-
sampling required)

Eel traps, long lines,
mud crab traps, fish
traps and prawn traps

Requires an agreement
with individual fishers

Need to follow fisher's daily
schedule

Monitoring at sale point
to be determined (self-
consumption share?)

One fisher at a time per
surveyor -> at least one
surveyor daily

Log book possible

“Gyan” system and
water pumping

Requires an agreement
with a group of fishers

Need to stay in touch to be
present at operation times

Monitoring possible at
landing site

At least 2 surveyors per
operation (sudden large catch
and sub-sampling likely)

Log book unlikely (collective
fishing, large catch, sub-
sampling required)




7.3.1. Monitoring fishing gears in each site

As mentioned in the introduction, the project covers two perspectives, i) production and ii) equity,
which calls for a monitoring of gears i) contributing most to production, be they used by a few people
only, ii) most common among all fishers of a given site, be they less productive, and iii) used everywhere
(for comparisons between sites).

For these reason, it is recommended to monitor in each site i) the gear with the largest catch, ii) the
gear used by most people, and iii) gill nets.

The gear catching most and the most common gear should be identified in each site by the survey team.
As for gill nets, at least three fishers using gill nets should be monitored in each site, regardless of
mesh size used. Given the diversity of gears, variability of practices among fishers and the monitoring
through local surveyors, details such as mesh sizes, environment in which the gill nets are set, time at
which they are set, angle in relation to banks or moon phase cannot be recorded — although these
parameters are known to also influence the catch).

For each gear and for each fishing operation, the surveyor will need about 30 minutes to identify fish
species caught and weight the catch for each species. Thus, putting the monitoring in place consists in
finding a 30mn time slot between harvesting and sale or processing. Monitoring can usually be done i) in
the fishing boat, if the fishing trip is not too long, or ii) at the landing site, before the fish is sold to
traders or sent to a market, or iii) at home, when the fisher comes back, if a trader has not collected the
fish by boat beforehand.

Therefore the first task for each partner university will be, in each site, to:
- identify the gear with the largest catch and the gear most common
- find 5 partner fishers, identify surveyors, and make agreements with them
- specify the 30mn survey slot for each gear in each site (place, time, etc.). Details in the following
section.

Unlike in fishery socioeconomic studies, monitoring cannot be done at the level of traders or at markets
because we need a clear assessment of the fishing effort to calculate CPUE —traders cannot provide such
information- and also because fish of different origins are often mixed together at markets.
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7.3.2. Monitoring a given gear

In each site, in order to put in place the monitoring of a given gear the study team should answer the
following questions:

Where is the fishing taking place? - where should the surveyor go?

When is it taking place? - when should the surveyor monitor?

How long does the fishing take? = how long may the surveyor have to wait?

How often is fishing done? = how often should the surveyor survey?

What is the cost of monitoring one fishing operation? - how many operations can we monitor?

The various options are illustrated in Figure 6 and in the following sheets reflecting field observations for

eight common fishing gears. The same principles must be followed in the case of gears not detailed
here.

FISHING

SURVEYOR ‘.«‘EE\\ How?
.:‘\ W Where
V L’@ When?
Where? How long?
When? How often?
How long?
How often?

At what cost?

-> the 30mn slot
< ===
(S
( !/ LANDING SITE

TRADER

MARKETPLACE

Figure 5: The various times and places when catch can be monitored
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7.3.3. Organizing surveyors

Surveyors can be men or women, fishers, traders or even people not working in the fishery sector but
literate, reliable and willing to work part-time. Some fishers can record their catch and effort data
themselves, if fishing operations allow; we shall call them “self-surveyors”.

Some surveyors will monitor one fisher, whereas others will monitor several fishers at once (e.g. case of
seine nets). All surveyors and self-surveyors will report to a senior surveyor (one in each study site) who
will collect and check data sheets. At least once a month, the senior surveyor will hand data over to
university researchers.

These researchers will in turn provide training (e.g. species identification) and instructions (survey
modalities) to surveyors. They will also supervise the overall data collection, and, importantly, they will
control the accuracy of data gathered by visiting the site at least once a month.

Figure 6: Organizing surveyors
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7.3.4. Data sheets

Data sheets for records should include three main sections: identification, fishing effort and catch. As
previously mentioned, during analysis the effort units will most likely be aggregated into “days of
professional fisher using a given gear”, but at this stage the effort of individual gears should be
recorded. The combination of effort and catch during data analysis will generate CPUE, while the Catch
section will also allow determining species composition and dominant species.

As previously mentioned, individual length, weight or sexual maturity will not be recorded. These
parameters can be integrated to monitoring once the latter is firmly established.

A data sheet template is proposed in Figure 8.

Location Form number

Date Name of fisher/team

Name of surveyor

Gear

— effort
Hours fishing Size Number
Fish species 1 Number Weight
Fish species 2 Number Weight — catch
Fish species 3, etc. Number Weight -

Figure 7: Proposed data sheet template

7.3.5. Taxonomic resolution

Since identifications will be routinely done by local surveyors and fishers, we recommend identifying
species using Myanmar common names, after training of surveyors by universities. There will be
conflicts between common names and Latin names (usually several species for one common name, or
different local names for different sizes or phenotypes of the same species) but they can be addressed
during data analysis.

In order to avoid misspellings and given the focus on species relevant to CFG management, we
recommend surveyors to be provided with a pre-established list of dominant or commercially
important species. This list can be established using DoF township catch statistics collected for the SOBA
study. Thirty freshwater species should be identified for inland sites, as well as thirty brackish species
for the coastal site. This number is a compromise between diversity coverage and practical aspects.
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7.4 Protocol limitations

Several important caveats inherent to the study must be considered; they are briefly reviewed below.

Several Community Fishing Groups have limited or no resource management system in place —in
particular in a context on one-year lease only. Their activity consists in securing a lease or a tender from
the DoF and then harvesting with no other restriction than seasonal closed season and ban of
destructive methods imposed by the law. Biomonitoring can be put in place in such sites (e.g. sites 7, 13,
14), but it is foreseeable that no correlation will be found between “co-management” (actually limited
to social sharing arrangements) and production or sustainability. The situation could be turned into a
positive perspective, these sites being considered as “no management control sites”.

The duration of the project is too short to allow significant conclusions about outcomes of fishery
management. Biomonitoring is designed and implemented in 2018 and will produce two years of data —
in 2019 and 2020- by the end of the project. Two years of data are not enough to draw reliable
conclusions about fishery management outcomes in a highly diverse system (diversity of habitats, of
target species, of gears) subject to variable climatic conditions (from season to season, from year to
year). Figure 4 below illustrates the possible (mis)interpretations about a hypothetical trend, when data
are limited to two years only. Trends in biological indicators are influenced in particular by climatic
variability (droughts or high flood years) or follow patterns that are not necessarily linear, which
requires more than two years to assess.

The biomonitoring being put in place must then be seen as the beginning of a long-term initiative
focused initially on capacity building, before being refined into a full-fledge monitoring system yielding
interpretable results after a few years of implementation.

. ?
® Wet year
.1 -7
. ====::::: 41:22*‘ \\\
\\A "—"/—lt‘ \\\\ ?
® Dry year o NN
Year 1 Year 2 Year 1 Year 2

Figure 8: Possible interpretations based on two years of data only

The number of sites studied (8 to 14) is not compatible with the requirements of a formal statistical
analysis. The project aims to study the relationship (correlation) between a set of dependent or
explained variables (fish yield, fish size, species composition, etc., dependent upon or explained by
fishery management) and a set of independent or explanatory variables (fishing intensity, fishing
restrictions, natural habitat maintenance, protected areas, etc.). Parametric statistics usually require a
ratio of 30 between samples of one explained variable and one explanatory variable (i.e. it takes 30
measurement to assess whether variable X depends on variable Y or not). In this study, we shall record
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multiple explained variables (each CPUE per gear type is one) but we only have 8 to 14 samples® (= study
sites) to assess the correlation between each explained variable and one explanatory variable. Not to
mention the large number of explanatory variables as well.

For these reasons, an analysis of the results based on standard statistical approaches and tools cannot
be expected. It can be noted, however, that many studies have been published about the relationship
between fishery management variables and outcome variables based on a small number of cases, and
on an analytical discourse rather than on a formal statistical analysis. Examples are available in Evans et
al. (2011) in which only 2 of the 29 studies reviewed included more than 15 sites, and 5 had dealt with 6
sites or more.

Given the environmental and fishery diversity of sites, the biomonitoring has to focus on two main
dimensions of the resource: abundance (biomass) and diversity. Considering the limited sampling effort
that can be deployed as part of the project and its focus on yield as an outcome of co-management, fish
stock cannot be assessed in each site during the proposed study.

Fish diversity is to be understood as diversity in the catch, not in the site — acknowledging that
sampling using fishing gears imposes a certain selectivity (in particular a bias towards larger size
commercial species) and that fish diversity in catches only partly reflects the species diversity a
taxonomist would identify using a combination of methods, in particular poisoning.

Last, monitoring productivity is not feasible since productivity (i.e. biomass harvested per effort unit
and per surface area unit) requires knowledge of a reference surface area, which is not available in the
vast majority of sites. Livingston (1987) warns in particular about the danger of drawing ecological
conclusions at a scale larger than that of the sampling unit. The current project is not intended either to
provide data relevant to models predicting maximum vyield, as discussed for instance by Halls et al.
(2006).

! Eight to fourteen depends on the number of sites that can be actually surveyed, based on resources available.
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9. ANNEX A: QUESTIONNAIRE ABOUT DOMINANT GEARS IN EACH

SITE

Site name: Number: Date: / /2018

Interviewer:

Interviewee:

MEETING WITH THE DoF

o What are the taxed dominant gears in the community.

o By who are the taxed paid.

MAIN GEARS IDENTIFICATION (ON SITE)

Identification of the 3 gears catching the largest quantity of fish

Gear ], 2, 3:

Picture identification of the gear (SEAFDEC book)
Who operates the gear (individual, how many persons, etc)

o

o

o Possibilities for monitoring

Willingness of the operators to collaborate

o

Timing of operations

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Nov

Dec
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Identification of the three gears used by most people

Gearl, 2,3:

Picture identification of the gear (SEAFDEC book)
Who operates the gear (individual, how many persons, etc)

o

o

Possibilities for monitoring

o

Willingness of the operators to collaborate

O

Timing of operations

@]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




10.ANNEX B: RESULTS OF THE GEAR SURVEY

Gears with the largest catch

Site Name | # | Gear name Dimensions Operation Details Operation time Species
Stow net People prepare fISh.mg. net from Start fishing from Oct to mid-
Length 13.5m, Aug-Sep and start fishing from .
for . 15 stow net for 1 . March and fish 20 days/month.
krill/Mysis mouth width person and 3 Oct to mid-March. There are 3 For normal water current they
5m, depth 4m, types of krill such as pelagic Mysid (Hmyin) Krill. 2000-3000 viss during big
1| (local name: . helpers. 100-150 . . . use 4 ropes and 2 ropes for .
. mesh size 0.25- . . krill, mid water krill and catch period from Nov-Jan)
Hmyin Kyar . . fishermen during . strong current because 2 rope
. . inch price-0.7 . . demersal krill. It can catch at . .
Pike/Hmyin big catch period. ) can shift the stow net from right
lakh different months or seasons . .
hpoung) side to left in the water.
each year.
Pazun Kyaung- (20000-25000 ks) Dried shrimp/
Thae Khel Pazun/Myet Pazun (Jul-Sep)/ Pel Hna
One boat/1 person | Shrimp is dried and sold to local Pyar.- (Sep?Nov) Dried s.hrlmp/ Penaeus Spp:
Ayar Taw . . (white shrimp/Myee Ni) (Feb-Apr)- sell as raw
Tender Stow net Length 17-m, with 2-3 stow net. market 4 viss /month. Kyaw War pazun- (Nov-Dec) sell as raw Penaeus
; for fishand | mouth width Total about 15-20 Corresponding income is 1 Fish about 15 day/month during ¥ p.
(Pyin Salu | 2 R ) . . . . monodon (tiger prawn) (Apr-Aug) sell as raw
shrimp) 5m, depth 4m, fishermen including | lakh/month. 100 viss of raw peak tide.
sub- . . . . . . Eleutheronema tetradatylum (Nga Kyaung
. (Kyar Pike) price 3 lakh krill stow net shrimp to get 0.2 viss of dried . ;
township, fishers <hrim Tabet/Zayaw Gyi) Signaus canaliculatus (Nga yan
Labutta ’ P- shar) Ophichthus rutidoderma (Nga Than lone)
District) Mystus vittatus (Nga Zin Yine) Odontamblyopus
rubicundus (Nga Pyat)
Mugil cephalus (Ka Belu) Penaeus monodon
1 net/1 boat and 2 (tiger prawn) Penaeus spp: (white shrimp/Myee
person. 12 15 days/month from Sept. to Apr. | Ni) Paelemonids (Pazun Uma Htoke) Lates
Length 100- . . . . .
fishermen use net . It take about 6 hours for 1 haul. calcarifer (Ka Ka Dit) Pangasius pangasius (Nga
Net fence 600m, depth People fish from Sept. to Feb. . .
. . fence; 2 owners . . Fishermen who own 400-600m of | Dan) Cynoglossus lingua (Nga Khwe Shar)
3 | (Pike 4m, mesh size 150 viss/15 day. The big catch .
I have 400-600m net L place according to space. 100m Eleutheronema tetradatylum (Nga Kyaung
Bawoun) 0.5-1", price 4 period is Oct-Dec. . . . .
lakh fence and others net fence owner set the net in Tabet/Zayaw Gyi) Johnius belangerii (Nga poke

use only 200m
fence net

one place.

thin) Signaus canaliculatus (Nga yan shar)
Platycephalus indicus (Nga Sin Nin (Nga Yaung
Ma)/ Ray (Laik kyauk)
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Total 12 person

Fishermen set the brush park

Trichogaster pectoralis (snake skin gourami,

Bush park Length 100m, with 3 boats into a creek to aggregate fish 6 times/month between Jan. Sala\.na, Japan ngar, .Be lar)- 1800 kyat/\{lss (salted
X operate for 1 bush and feed them from Sep to Nov. . . & dried) Channa striata (Nga yant) Clarias
surrounding depth 10m, . . and mid-March (operation .
. " park in one Then they start harvesting from . batrachus (Nga khu) Anabas testudineus (Nga pyay
net (Chon mesh size 1", . during slow water current
. . . segment. Lease Jan. to mid-March. They sell . ma) Channa punctata (Nga panaw)
Wine Pike) price 10 lakh period).
area has 9 products to local vendor and
. segments Yangon fish market.
Hlaing Tar There are 8 place
Mezali to operate i
CarLam surrgundin nets in
Myaung Length 80- the tenderirea Fish remain in the fence after
Wel Yar Surrounding 100m, depth _—_ ’ . brush park is surrounded by the | Puntius sophore (Nga khone ma) (40%-50%)
. . When fishing they Sell products to Yangon fish )
Tender net (Wine 9m, mesh size net. Then fishermen use Amblypharyngodon mola (Nga bel phyu) (14%)
) [ use 4 boat/15 market ) . . L
Lease pike) 0.5”, price 20 surrounding net with small Mystus vitatus (Nga zin yine) (40%)
. person. About 60 .
(Maubin lakh . . mesh size.
. fishermen use this
District) .
gear in the lease
area.
Leneth 10- Snake skin Gourami (Salavia, Japan ngar, Be lar)-
g 3 stow net areas in Harvest 5-6 times/day in Sept.- | 1800/ (Salted & Dried) Channa striata (Nga yant)
Stow net 100m, depth Sell the products to local vendor . . .
. ) a lease operated by . Oct., during strong water Puntius sophore (Nga khone ma) Mystus vitatus
(Kyar pike) 12.5m, price and Yangon fish market ’ L .
15 lakh 2 boats/4 persons. current period (Nga zin yine) Macrognathus zebrinus (Nga mwe
htoe)
Notopterus notopterus (Nga fel) 50% Labeo rohita
In Sept.-Nov., people set bush (Nga myint chinn) 20% Ompok bimaculatus (Nga
Length 100- About 4 boat and park in the water, about nu than) Osteobrama belangeri (Nga fel aune)
Bush park . . .
. 120m, depth 15 persons for 100x120 m long, to aggregate Channa striata (Nga yant) Trichogaster pectoralis
Pathwel surrounding L . . Harvest about 5-6 brush parks . . .
10m, mesh fishing and 25-30 fish and feed them. Sell fish (Nga phyin tha let, Snake skin Gourami, Japan ngar,
Ahtet Ma net (Chon o, 100 mx120 m / month ;
Kun L Wine Pike) size 1”, price person to remove products to local market and Be lar) Wallago attu (Nga bet) Mystus vitatus (Nga
(I:m tease 10 lakh bushes Yangon fish market. Catch 40-50 zin yine) Puntius sophore (Nga khone ma) Clarias
Wan ana viss for 1 bush park batrachus (Nga khu) Amblypharyngodon mola (Nga
bel phyu) Xenentodon cancila (Nga paung yoe
Township, — phyu) (Nga paung yoe)
Maubin . & 12-13 laborers . Surrounding net used 15 days Mystus vitatus (Nga zin yine) Puntius sophore (Nga
L Surrounding 150m, depth . People use surrounding netonly | | .
District) . operate in one . in December. About 1:30-2:00 khone ma) Xenentodon cancila (Nga phaung yoe)
net (Wine 5-15m, mesh about 15 days before harvest in . . .
. . ” segment. Labor fee hours for 1 haul, depending on Parambassis ranga (Nga zin zat) Ompok
pike) size 0.5%, is 5000 MMK/da bush area. catch bimaculatus (Nga nu than)
price 25 lakh v ) &
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Length 320m,

In October they may block

Wallago attu (Nga bet) Osteobrama belangeri (Nga

:::r(c\)/cir\ntzgng ?neeztr:]j:;'l,,_ 2-3 boats/10 outlet of lease area. Start 2-3 time/day and about 30 fel aune) Ompok bimaculatus (Nga nu than)
ike gyi) 1.5” price 6- person per fishing fishing from Nov. to Apr. and minutes/time. Hemibagrus microphthalmus (Nga eik) Mystus
pike gy 16 Ia;kph big catch in January. vitatus (Nga zin yine)
Ll::eSel Length 12-
(Thar (S:\/l;: Niﬁ:; ;fnm;'r:j:siﬂ;ize operated by sell to local vendor 2-3 day catch for 1 place in Osteobrama belangeri (Nga fel aune) Mystus
Paung chae tz ill<e) 0 8:’ rice 6- 1boat/4person lease area. vitatus (Nga zin yine)
Township, P 16 Ia;kph
Pathein
I ! Length 4.5m,
District)
mouth Sm 1 boat/2 person. IN People can fish freely in lease Depending on the catch 25
Cast net (Le mesh size- total about 50 P U . P g _ Wallago attu (Nga bet) Osteobrama belangeri (Nga
. " . area. Owner pays 500 MMK/viss | days/month fish in lease area
pyit kon) 0.5" / price - persons use cast . fel aune)
50000-6000 net to the fishermen from Nov to Feb.
MMK
Length 12- 2 boats/20 persons Fishine in creeks and canals Wallago attu (Nga bet) Osteobrama belangeri (Nga
Surrounding 15m, depth per surrounding & . . fel aune) Channa striata (Nga yant) Ompok
. . when water level starts 1 time/day and 3 times/month ] .
net (Wine 7.5m, mesh net. Workers paid decreasing: local vendors come | for one area. From Jan. to Apr bimaculatus (Nga nu than) Puntius sophore (Nga
pike) size 1.5”, 3000-5000 MMK and wait fgo’r fish products ’ ' pr. khone ma) Clarias batrachus (Nga khu) Catla catla
price 1 lakh for daily labor. P ) (Nga gaung pwa)
Khay Nan Length 12-
Lease Surrounding 15m, depth . People use surrounding nets at . .
(Thar . . 1 boat/2 person in 2-3 day harvest for one place. Puntius sophore (Nga khone ma) Pseudeutropius
net (Wine 5m, mesh size low water level after
Paung . L one segment L Start form Jan-Apr atherinoides (Nga than chaik)
Township pike) 0.75”, price evaporation in the block.
Pathein 0.7 lakh 7 :
District) o;:rI:toen:heOpump
Pumplng P.rlce 5 lakh and 10 persons to Local vendors buy fish products It take 10 to15 days to harvest Punt'lus sophore (Nga khone ma) Macrf)gnathus
(harvesting by | pipe+ ick fish up. 1 and spend 0.6 lakh to pump one one black. depending on place zebrinus (Nga mwe htoe) Pseudeutropius
pumping dry) | machine P P- block in creek » dep EONPIACE 1\ therinoides (Nga than chaik)

person costs 3500-
5000 MMK/day
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Gears used by most people

Site Name Gear Name Dimensions Operation Details Operation time Production Species
About 50 persons During waning gibbous
moon people catch crabs
use crabtraps. | i 6l of eggs. In Dec-Jan
Crab Trap Length 18", depth | About 20 person | oot 15000 -20000 MMK
5", mesh size 0.5", use 100-150 traps | . ) about 20 days/month
(local name- . . income by using 50 traps. Scylla serrata (mud crab)
. price 500 MMK for | with boat and . annually
Ganan paing) 1tra others use 50 Under 80g, value is
Ayar Taw P ) 1500MMK-2000 MMK/viss.
. traps without L
Tender (Pyin boat 1 male special size 320g:
Salu sub- ) 1500 MMK
township) Long line . .
. 15 days/month especially in
N 1 1 People sell th
(Nga dan/ Length 200m, 100 . boat/1 person eople sell their products to slow water current. Use Pangasius pangasius (Nga Dan)-30000/- (above
Nga Kyaung install 1 hook local market and vendors. ) . .
hooks used, hook . S different type of bait such as 3 viss) Eleutheronema tetradatylum (Nga
Tabet/Zayaw . every meter. 20 Big catch period in Aug.-Nov. . .
. size no.6 ) salted meat (Feb-Mar) and Kyaung Tabet/Zayaw Gyi) 5000/viss
Gyi / Nga fishermen use and Feb. —-Mar. .
. fruit (Aug-Nov).
Myar Tann) long lines
L ha h
. ?ngt Or.n, dept . Set the net at the evening and . L .
Set gill net 3", mesh size 1 net /person; in . . Mlystus vitatus (Nga zin yine) Puntius sophore
. Ao Sell to local vendor harvest in the morning; 14
. (Tar Pike) 2"1.5", price 10000 | total 60 persons (Nga khone ma)
Hlaing Tar days/month
Melzali Ca MMK
zali Car
L h4.
Lam ength 4.5m, 1 cast . _— Puntius sophore (Nga khone ma) Mystus vitatus
Cast net (Le mouth 9m, mesh . Depending on catch. Fishing o
Myaung Wel . . .o net/person; in Sell to local vendor (Nga zin yine) Amblypharyngodon mola (Nga bel
Yar Tender pyit kon) size 0.5", price total 16 berson from Dec to Apr hyu)
50000 MMK P Py
Lease Trap
(Maubin
. (Mystus . 25-40 traps/ Start from Mar to Apr. Set the .
District L . -1
) vitatus trap) 1:3%“,:/'?\/'5?’ price person. In total Sell to local vendor traps at the evening and ja 0 viss/ Mystus vitatus (Nga zin yine) -1200-1500 ks/viss
(Nga zin yine 24 persons harvest in the morning. y
myone)
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Drift net 1

layer Length 140-160m, | Apout500
(Hym aw mofth 6-6.5m ! fishermen around | Sell to local vendor and Depending on catch they fish Osteobrama belangeri (Nga fel aune) Notopterus
. 4 =) . | oflease area use Pantanaw Township every day in Sep-Oct notopterus (Nga fel)
pike, hlwer mesh size 0.5"-1.5 .
Pathwel . . drift net
Ahtet Ma chinn pike)
Length 40m, depth 14 days/month. Net set in the Osteobrama belangeri (Nga fel aune) Clarias
Kun Lease ( . . About 30 . . -
Set gill net 3m, mesh size ) evening and harvested in the batrachus (Nga khu) Puntius sophore (Nga khone
Pantanaw . .o s fishermen use set | Sell to local vendor . - .
. (Tar Pike) 2"1.5", price 10000 . morning. Fishing from Dec. to ma) Macrognathus zebrinus (Nga mwe htoe)
Township, gill net . .
Maubin MMK April Xenentodon cancila (Nga paung yoe)
. Anabas testudineus (Nga pyay ma) Channa
District) Trap for all . )
. 1boat / person . . striata (Nga yant) Clarias batrachus (Nga khu)
species Length 0.5m, . Sell to local vendor and 1 time/day during 20 days/ . . . .
use 25-50 traps in . Trichogaster pectoralis (Snake skin gourami ,Be
(Balalar mouth 1m Pantanaw township months. From Aug-Apr. ..
myone) total 30 person lar, salavia, japan ngar) Channa punctate (Nga
¥ panaw) Monopterus albus (Nga shint)
L h2 h Peopl ke salted fish 2 h during 2
ength 20m, f’ept 1boat/person per eople make salted fish and 0 days/mont durmg Osteobrama belangeri (Nga fel aune)
Set net (Tar 1.5m, mesh size sell to local market. Large months/year. Net set in the . . .
. .o set net. In total . A . . Hemibagrus microphthalmus (Nga eik) Wallago
Pike) 2.5", price 3000 catch period: 3-5 viss; small evening and harvested in the
60 person . . . attu (Nga bet)
) MMK catch period 0.5-1 viss morning.
Yinn Sel Osteobrama belangeri (Nga fel aune) Mystus
lease (Thar . Length 0.6m, ) 20 days/month. Set in the ; L g g. y
Trap for fish . 20 fishermen use . . vitatus (Nga zin yine) Hemibagrus
Paung (Thai myone mouth 1.5m, price- this fish tra Sell to local vendor evening and harvested in the microphthalmus (Nga eik) Ompok bimaculatus
Township, 4 5000-6000 MMK P morning. From Aug. to Sept. & P
. (Nga nu than)
Pathein
- 50-100
District) Long line Length 250m, price | hooks/person. In
(Nga Myar 1500 MMK, hook total 20-30 Sell to local vendor E:rv;nsttr;\e/:rlgg;trlme ane 3.555/1d2 Zﬁnrzfji:ﬁ '(K:C;olf:i’;zl:;us (e el Ompo
Tann) No 8-9-10 persons use long y Shr. ¥ g
line
Length 40m, depth Fish in the night time in Jan-
Set Gill net 3m, mesh size 1.5- 30 fishermen use . Feb and stop fishing in May- Catla catla (Nga gaung pwa.\) Wallago attu (Nga
. .o . Sell at villages - bet) Osteobrama belangeri (Nga fel aune)
(Tar Pike) 2", price 10000 set gill net Jun because no water in field .
Puntius sophore (Nga khone ma)
Khav Nan MMK areas
LeasZ (Thar Length 4.5m,
Cast net (Le | mouth 9m, mesh 20-30 persons . Osteobrama belangeri (Nga fel aune) Wallago
Paung . . .o Sell to local vendor From 8am to 4pm in Jan-May ;
8 pyit kon) size 0.5", price use cast net attu (Nga bet) Channa striata (Nga yant)
Township,
. 50000 MMK
Pathein
o 1boat/1 person
District) Trap for Length 0.5m use 30-50 traps
,p gtn =.om, . ps. Set in the creek and field and .
shrimp mouth 0.25m, price | In total 20 Sell to local vendor harvest twice/da Shrimp
(Pazun 700-800 MMK persons use these v
hmyone) traps
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11.ANNEX C: CLARIFICATION ABOUT SEINE NETS
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12.ANNEX D: INFORMATION ABOUT UNIVERSITIES AND NAG

- The Zoology Department at Hinthada University has a large team and can involve experienced
and motivated scientists.

- Zoology Department at Pathein University is very motivated but has limited resources to offer.
One scientist with experience in hilsa landings monitoring. Limited experience in statistical
analyses and reporting. Impossible for them to work in distant sites such as Labutta. It is
recommended that the project also contacts the Department of Marine Science at Pathein
University; the latter is more experienced in biological sampling, coastal environment and data
management.

- Yangon University has solid resources, i.e. multiple experienced scientists and PhD candidates.
Experience of work with fishers, of statistical analyses and reporting, of taxonomy and of
supervision. They can take overall supervision in charge.

- Dagon University has a couple of scientists with the relevant experience. Limited experience in
data analysis and reporting though. The staff they can involve with these scientists consists
mainly of MSc students. Heavy constraints regarding examination periods (mid-September to
end of November)

Discussions with NAG (including U Bobby) covered a range of different points, detailed below:

- An M&E framework is being designed for them and will be available soon. This M&E will include
fishing effort, CPUE, as well as ecological information gathering such as breeding zones. The plan
is to implement this framework, meant to demonstrate the performance of co-management, in
two sites, still to be determined. This M&E works with villagers as surveyors, but frequency and
timing are also to be determined. NAG is interested in doing M&E in more sites with WorldFish.

- Overall, NAG has 43 sites in the delta (various management regimes), but this number is
changing with the return of leases to private persons. NAG has done a baseline monitoring in
about 20 of these sites (baseline being different from M&E). The baseline is considered
superficial, but data have been entered in Excel and are available for a number of sites, with
data analysis and reporting on-going (details to be determined)

It is recommended for the MyFish project to keep interacting closely with NAG, but not to rely on their
baselines or M&E plans, as their content and data remain much uncertain at this stage.
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MYFish2 - Component 2:
Field test and adapt improved fisheries management approaches
for different access arrangements in key fish-production areas of
the Ayeyarwady Delta

Protocol for Socio-economic Monitoring of Myanmar Inland Fisheries in
Ayeyarwady Delta
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1. BACKGROUND AND PURPOSE OF THE PROTOCOL

This monitoring protocol is developed as part of the WorldFish/DoF (ACIAR funded) project “Improving
fishery management in support of better governance of Myanmar’s inland and delta fisheries” (MYFish
2, 2017-2020). Building on the study on “Leasable fisheries in Myanmar: typology and management
opportunities” (Khin et al. 2017), the protocol provides guidance to administer the socio-economic
baseline and monitoring questionnaire (Baran et al. 2017) developed for the MYFish2 project , while
acknowledging the need to corroborate it with the biological monitoring procedure being implemented
in parallel.

When a socio-economic survey is conducted as part of a monitoring program, it can be used to identify
trends and changes in community and household demographic and economic characteristics, resource
use activities, and people’s perceptions of the fisheries and community issues (Kronen et al. 2007). As
such it can identify threats, problems, solutions and opportunities for better resource management and
the information generated becomes the basis for an ongoing monitoring program to support adaptive
management.

The purpose of this protocol is to provide Myanmar’s Department of Fisheries (DoF) and relevant
stakeholders with a tool to monitor the outcomes of community-management practices under different
access arrangements. The protocol proposes 1) a methodology: overall approach, sampling method,
and survey team formulation; 2) an analytical framework: types of responses/ data, data entry, data
processing and analysis; and 3) steps to conducting a survey: planning for a survey, field data collection,
processing and analysis and reporting.

2. METHODOLOGY
General methodological approach

The overall monitoring protocol of MYFish2 aims to monitor the development of Community Fisher
Groups (CFGs) and their functioning and performance from a social, economic and biological
perspectives. As such the approach will assess outcome of the management practices on the social
equity, economic productivity and biological sustainability of the system against a set of both
quantitative and qualitative indicators (Baran et al. 2017). The present socio-economic survey
methodology focuses on the first two dimensions (social equity and economic productivity) of the
monitoring. Some aspects of the third dimension (biological sustainability) are also covered but these
lie primarily on data and information generated under the biological monitoring procedure
implemented in parallel.

It is recognized that in a complex system like fisheries, self-assessment of the situation and trends by
the households (HHs) is more integrative than the statistical analysis of related individual variables
(Baran et al 2017). Furthermore, the perceptions of local actors are assumed to be central when
determining whether to continue the community-management experience or not. While it is important
to gather reliable data and information from fishers and other local stakeholders, a good trade-off
should be found between large sample and reasonable costs.

The basic unit for data collection under the proposed monitoring protocol is household (HH). However,
the analysis of the data and information will be made at individual selected site level and comparison
among and between them for some variables shall be possible. The proposed socio-economic
monitoring approach uses questionnaire as a way to generate information. It also takes a non-
probability, judgmental, convenience sampling method (United Nations 2005) into consideration to



justify the cost, time availability, and also convenience on the part of the survey team to represent the
target population.

The sampling methodology proposed is a random sampling as proposed by Bunce and Pomeroy (2003).
Annex 1 provides an overview of the resulting distribution of the samples across the sites. The survey
proposes for one-on-one individual administration of questionnaire and also probing undertaken to
ensure the respondents comprehend the questions and the responses reflect true experiences and
understanding of the respondents. Since the sampling size is relatively small, the analysis will not
include robust statistical tests.

Each fishery site shall be considered as a unit, for which a set of population is sampled for interview.
For all sites, not only the fishery size and shape differ but the number of villages and populations
dependent on each lease are different. Thus, the sampling size for each site will not be the same.

The study sites

The study sites are located across the main agro-ecological system of the Ayeyarwady delta including
floodplain and brackish waters in the coastal areas. They encompass a diversity of management and
access types i.e. leasable, tender and open, thereby offering a broad range of perspectives on the
modalities of community-management approaches in Myanmar AD. The total of 13 pilot sites are
distributed across 11 townships (in 5 districts) are selected as presented in Annex 1. Preliminary visits
to all the sites show two main types of configuration of the selected fishery site subject to the survey:
channel (Mya Sein Kan & Akei, Hlaing Tar Mezali, Alei Met Kun, Nga Wun Taein, Yin Se, Shar Khe, Ka Ka
Yo, Ah Yar Taw, Kyone Ta Dun, and Kone Myint Thaung Tan) and polygon (Inn Gyi, La Har Gyi, and Khay
Nan).

Defining sampling frame and size

Data on villages for consideration to define sampling frame are received from Department of Fisheries
as CFGs submitted their respective application of bidding for a lease with a list their respective CFG
villages that are dependent on the lease. As a result 86 villages with 12,465 household population have
been identified. With coordinates for all sites and coordinates all the villages from DoF, the data are
plotted using ArcView application and then the result overlaid on a Google map. This shows that these
villages tend to distribute within 1 km from the boundary of each target fishery site. All villages in the
data from DoF were considered included as the sampling frame.

Considering the purpose of the survey (i.e. monitoring the outcomes of different community-
management practices) and the resources available - human, financial, and time available — our
methodological approach proposes to administer the questionnaire to 6% of the total household
population dependent on the fisheries being studied (the population within the sampling frame). For
each site, the sampling size (i.e. number of households to be surveyed for each site) will be proportional
to respective population of the site, that is to say 6% of the population. Annex 1 also provides
information about population sizes and target sampling size in for each site, sampling villages and HH
sample size for each sampling village.

Sampling design and techniques — The sampling villages

With 86 villages it will not be practical for survey team to cover, therefore for each site a set of sampling
villages is identified and selected. Based on distribution and location of villages in the sampling frame
sampling villages are identified using a set of criteria as follows:



- Aset of sampling villages for each site shall collectively has household population no less than
50 percent of the population for the site. This is to ensure that no less than 50 percent of
households for a site shall have a chance to be selected for sampling.

- The sampling villages for a site shall be geographically fairly distributed across the site so there
is no bias for or against villages situated closer or further away from the lease.

- Where more villages for a site are available to choose from to form a set of sampling villages,
ones with easy access by road shall be taken. This is to reduce logistic constraint during the
data collection.

The result of sampling village identification is provided in annex 1.
How to randomly select households to be surveyed?

One the sampling villages are identified and selected, households for sampling will have to be identified
from within each village in the set of sampling villages for each lease site. Sampling size of these
households has to be proportionate with the overall household population of the village and the
sampling is not done arbitrarily but randomly.

The easiest way to this random selection is when a list of HH names can be obtained for all sampling
villages in all lease sites. The list may be available with village or village tract authorities. In this case,
sampling HHs can be identified and selected randomly for each sampling village before the survey team
is in the field and with the assistance of villager leader appointment for interview with each HH can be
made beforehand.

For each site, calculate sample size from 6% of all HHs for the site. Base on the site sample size calculate
village sample size for each village in the selected set of sampling villages for that site. Once the list of
HH name is secured for sampling villages of the site, enter all the names with their number (i.e. their
position in the list) on a separate Excel sheet by village. An Excel function (called RANDBETWEEN) can
then be used to generate random numbers for each sampling village. The households corresponding to
these numbers will be the ones to be visited for interview. Note that the sampling village is the base
unit for picking HH randomly.

Example:

For example: 5 HHs is calculated for a village of 60 HHs. A list of 5 HH names from the village with 60HHs
will have to be picked randomly. The Excel function RANDBETWEEN (1,60) in 5 cells is used. The
resulting numbers (e.g. 12, 45, 26, 7, and 56) shall be used to pick HHs for interview in the list of HH
names for that sampling village, and if any of the selected HHs are not available for interview, the next
ones shall be called upon.

Survey team

The survey may be conducted by a number of teams but the size of each team may only be small and
that it is also able to perform several key roles in the design, implementation, and analysis of a
socioeconomic survey (Kronen et al 2007; and Pinello et al 2017). Each team should include:



- A team leader/ senior team member who will supervise and facilitate overall tasks including
verifying that all the needed information and materials are in place prior to the survey and
during the survey and ensuring that all the questions are appropriately answered. He or she
should be available to administer questionnaire also.

- Two or more assistants/enumerators who will facilitate and engage in the data collection at the
field and ensure that the data and information are correctly and completely filled in the
guestionnaire or in the answer sheet, entered on computer and cleaned as needed.

Where available other team members may also include:

- Members to help with prior collection of relevant background information of the site,
communication with the target community to inform of the survey and for appointment and
logistical arrangements. Where staff limited the enumerators may share this task.

- Members responsible for data analysis and reporting. Where, specific members for this role is
not available, the team leader should be trained to take this task.

Team leader and assistants shall be familiar with the objectives of the survey and their respective role
in the survey. They need to be familiar with facilitation in participatory process, how to administer semi-
structured questionnaire and understand the flow and relationship of the different sections of the
guestionnaire and the importance to probe for relevant, reliable, and accurate answers.

Collection of additional information, pilot test and training

Some background information of the participating communities will be needed and may be obtained
from various sources including existing national statistics, census or project report. Such information
may also be obtained with a preliminary scoping visit when direct communication with local authorities
including village and/or village tract chief can be made as part of the planning process. Such information
includes on villages involved in using/managing the fisheries, total number of HHs and population,
number or percentage of key stakeholder groups, and ethnic groups — all are required for the purpose
of planning prior to the field data collection to define respondents, and overall sample size and sample
for each stakeholder group (sub-sample).

A pilot test may be done as part of the planning process to ensure that the approach and design of and
guestions in the questionnaire can be fine-tuned.

Two trainings may be required and can be provided separately in sequence or in one event. A training
shall ensure that all survey team members are familiar with all the questions in the questionnaire and
how they related to each other, how to administer the questionnaire in a socially acceptable way, how
to record and probe for answers that reflect clear understanding by the respondent of the questions,
and his/her experiences and the situation he/she is in. Another training may be needed to cover data
entry, processing, analysis and also how to present findings.

3. ANALYTICAL FRAMEWORK

Data types

The information generated with the questionnaire is divided into 3 main parts:

a) General information on the background of respondent and his/her HH in relation to fisheries
and livelihood;



b) HH information specific to fishing and other fisheries related activities; HH involvement in,
production and income from, the activities; observed trend in catch; experiences in fishing
with selected gears and in other fisheries related activities as well as access to fish for HH
consumption; and

c) Information about CFG members and CFG management committee and specific to initiatives
in management of the fisheries, arrangements for management of the CFG as an
organization, and outcomes of the management.

As such not all questions may be relevant to all respondents or stakeholder groups so it is not unusual
that there will be no answer to some questions for some stakeholder groups (notes provided directly
on the questionnaire).

The questionnaire is also designed in a way that some questions are relevant for baseline survey only
while others are also for the follow on monitoring surveys. The information from the baseline survey
will provide a snapshot of each site’s situation which will represents the referential status against which
results from the follow on monitoring surveys can be compared. In this way, information from the
following on monitoring surveys, to be conducted until 2020, will enable tracking of changes as the
fisheries management for the pilot sites goes forward.

Answers to the questions may be in one or other forms as follows:
- Tick for ‘Yes” or ‘No’ or ‘Do not Know’ answer;
- Tick for one or multiple answers from the list provided for specific question;
- Percentage that are add up and that are not add up to 100%;

- One or more descriptive answers.
Entry, treatment and processing of data and information

For the time the protocol is developed, there is yet a decision on specific software application is used.
It is thus proposed that Microsoft Excel be used for data entry and processing. The questionnaire is
proposed to be made on hard copy for the purpose of field administration. All answers in the field
answer sheet shall be verified at the end of each interview.

Data entry is to be made on a preformatted Excel matrix, based on the questionnaire. The entry of data
is recommended to be done at the end of each interview day by respective enumerator. Doing this will
ensure that information that may not be written on the answer sheet can also be factored in when
there is doubt during the data entry. Leaving it for too long before it is entered may result in the survey
team forgetting or misunderstanding some answers that may not be clearly written.

In entering data and information, all answers from an answer sheet have to be transferred into an Excel
matrix. This process has to be completed with one answer sheet before moving to the next one.

While answers recorded during the interview may be written as tick, number, percentage or text, all
entries in the Excel matrix must be converted to number. For the purpose, a Book of Code is developed,
providing code for each individual answer in number, depending on whether ‘yes’ ‘no’ answer or
absolute number are available in the field answer sheet. For open questions, no coding is possible until
all the responses are pooled together for each site, the answers are clustered in accordance with their
logical theme, prevalent the themes are taken and coded for analysis. The Book of Code will be provided
separately.



The rule for data entry is that all the acronyms used corresponding to each question in the
guestionnaire are listed in a single column of the data entry sheet in excel format, with all answers from
each respondent/interview are written on the next single column, and thereby record for each
respondent will appear in one column. A sample of data entry sheet is provided in Annex 2. Once the
entry of data and information is complete it shall be checked for errors and correction made
accordingly.

Analysis of data and information

Fisheries socioeconomic monitoring typically comprises hard science, but there is increasing
consideration for non-expert community involvement. Statistics and numerical information presented
in tables, graphs and maps usually form the basis to describe quantitative indicators and serve as key
foundation of fisheries and subsequent decision making by relevant stakeholders. Quantitative data are
often complemented by qualitative data to capture attributes that cannot be easily measured.

In quantitative research trend analysis is instrumental in understanding how change occurs over time
against baselines, and therefore various possibilities exist to present the trends, which can easily lead
to different interpretations and conclusions (Namisi and Jiribi 2013). An indicator can be absolute value,
percentage, or index (of composite parameters).

Qualitative analysis, on the contrary, is the process of examining qualitative data and information to
derive an explanation for a specific phenomenon. It gives an understanding of the research objective
by revealing patterns and themes in the data. It involves familiarization with the local context, establish
theme, coding and categorization, and interpretation.

For the current survey, the objective is clearly defined, i.e. to assess the outcomes of fisheries different
community-management practices in terms of economic productivity, social equity, and biological
sustainability. To do so, the analytical framework posits these outcomes as the indexes to be monitored.
The latter combines qualitative and quantitative approaches to define specific thematic indicators. This
way, each research questions of the survey questionnaire is flagged to a specific indicator and the
longitudinal information generated over the course of the monitoring period collectively contributes to
evaluate the three main indexes to be monitored. Importantly, the analysis are to be supplemented
with the results of the biological monitoring implemented in parallel.

To assist in analysis the generated data, a Book of Questions is developed and provided separately. The
Book proposes for 8 indicator classes that collectively will provide information to support answer to the
four thematic questions/indexes of sustainability (both resources and functioning of the CFG) and social
equity with sub-set of information that would contribute to a lesser extent to answering question on
production of the fisheries system, for which information from biological survey will come to play.

In the Table 1 below provides an overview of the logic assumption of thematic index and indicator
classes.

Thematic questions (Index
No | Indicator class Sustainability Social Economic
Resources |CFG Function | equity productivity
1 Fishing, processing, aquaculture and v v
stocking
2 Income v v
3 Food and nutrition v
4 CFG Performance v




5 Gender v v
Satisfaction about CFG management N
7 Benefits of CFG management v

)]

4. CONDUCTING SURVEY AND DATA ANALYSIS
Planning for a field survey

a. With information received beforehand on the number of participating villages, total number of HHs
in each site the survey team calculates sample size for the survey for each site. The team should not
expect that all invitees are available for interview although confirmation on their participation is made.
Be prepared to turn to other relevant members of the community following ‘How to randomly select
households to be surveyed’ as provided earlier in this document.

b. Date and specific time to administer questionnaire with each respondent have to be fixed
beforehand. In some cases, alternative venue away from home or under a tree may be preferred by
the respondents for the interview.

c. Appointment shall be made with follow up confirmation within one week time, giving short
explanation of purpose and significance of the survey, who specifically from the HH is targeted, the
date and time, expectation from the invitee in terms of what they would do during the questionnaire
administration and approximate time required from him/her, the importance to be on time, and how
the invitee will be compensated for participation in the survey. It may be necessary to arrange meetings
with local opinion leaders to explain the purpose and process of the survey and for them to persuade
invitees in their respective areas to participate in the survey (United Nations 2005).

d. Survey questionnaire has to be translated in to local language and sufficient number of hard copies
is made available for use as field answer sheet on which direct recording of answer have to be made.

e. Sufficient cash in hand shall be made available to cover transportation of the survey team — where
project vehicle is not available, and also for transport and participation fee for respondents in
accordance with the rate provided for by the project, plus some amount for unexpected expenses.

Conducting the survey

Survey team shall arrive on time and an interview should start with the team member introducing
him/herself, giving a brief background of the survey, its purpose and the time it may take, and the
overall process. Inform them that the same process will be done annually and they may be called upon
to participate again with all the same arrangement made.

Respondents should be asked to participate for the whole session and provide their answers to the
relevant questions. The participants will be then asked if they have any question or suggestion for which
quick response should be made accordingly.

As respondent gives answer, try to probe if the respondent understand the question and if the answer
correctly represents what he/she means. When the interview is competed, ask if the respondent has

something to add or to correct on his/her response.

Data processing and analysis



The book of questions provide for guidance how to analyze data with questions clustered by indicator
class each of which would contribute to answering thematic question of the survey.

Synthesis and presentation of findings

Drawing together or synthesizing research findings is required to represent in a faithfully manner the
experiences and knowledge shared by the respondents. This is the aim of the final stage of the exercise
and it is where the conclusion based on information provided by respondents will be refined,
summarized, and described to reflect the intent of the respondents while also meeting the survey
objective. The findings can be presented to provide as a narrative, supplemented with an illustration in
the form of charts, graphic, tables and with direct quotation if available. A basic content of the report
is proposed as bellow:
- Introduction
- Data analysis and interpretation
- Socio-economic characteristics
0 Demography
0 Housing and other assets
- Fisheries related livelihood activities
0 Fishing: selected main gears used, catch, seasonality
O Fish processing: most common species and type of processing
0 Aquaculture: source of seed, stocked species, feeding practices and feed types
0 Fish trading: species sold fresh, amount sole and seasonality
- Sources of fisheries resources consumed
0 Type of products
0 Amount by product type
0 Seasonality
0 Fish consumption, nutrition and food security concerns
- Access to fishing and fisheries related livelihoods
0 Access to fishing
0 Access to other productive resources and commodities
0 Control of access
- CFG as a fisheries resource management organization
0 The CFG identify
Management structure
Internal rule and regulation
Planning and decision making

Gender and woman roles

© O O o o

Consultation and engagement of others

- CFG management of fisheries resources



© O O O o o

(0}

Type of fisheries under its management and area

Segmentation of the fisheries area and establishment of boundary
Designation of non-fishing zones

Available management/action plan

CFG financing

Awareness raising

Patrolling

- Conclusions and recommendations
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Annex 1. List of sites, Population and sampling size

Fishery site Surrounding villages Total population (people) Total population (HHs) HH samples and Sampling villages
Akhae Choung Wa Aukpaing Hma Yadanar Thaung Tan 250 65
Mya Sein Kan Hti Thaung Thar Yar Chaung 225 60
Hlaing Tar Mel Zali Tender Let Pan Kone 1,545 309
Zee Kone 1,540 308
Ah Date 1,504 300
Pa Pin 754 105
Pa Laung 1,395 279
Kha Naung Gyi 1,400 278
Ah Lan Oke 1,728 345
Kun Dai Lay 1,971 395
Phoe Yar Wei 2,380 476
Hlaing Tar 2,445 489
Ma Let To o Alel Met Kun Ta Ma Lo 1,104 220
Leasable Tha Yet Ngu 1,150 230
Ma Let To 980 136
Ta Put Ta Naung Gyi 1,855 371
Pa Yaite 400 70
Kwye Khon Ywar Thit 201 40
Inn Gyi leasable Inn Gyi 733 180
Bamaw Taung Su 646 170
Selnn 274 73
Ka Nyin Chaung 220 60
Kyaung Kone 350 89
Kwet Thit (1) 276 76
Kwet Thit (2) 287 68
Nga Wun Taein Leasable Pauk Taw 431 137
Pauk Kone 389 97
Yin Se Leasable Yin Se 2,325 501
Yoe Gyi 527 133
Ywa Thit 194 44
Kayin Su 165 39
Auk Su 653 152
Hlay Swae
Hnan Kone
Ai Zauk
Kalayoe
Ahle Kyun
Shar Khe Inn Shar Khe 909 266
Kyaung Su 927 220
Tha Pyay Ngu 900 200
Ywa Thar Aye 650 87
Hnae Bo Kyow 550 95
Kwan Chan Su 350 50
Pa Lin 1,135 277
Kwin Pauk 223 52
Kwin Ma 430 116
Myo Kone 367 103
Inn Phyar
Ka ka Go Tender Ka Ka Go 478 110
Wei Dauk 271 56
Sar Check 1,027 200
Ah Yar Taw Tender Ayar Taw 1,282 346
Kan Chaung 302 52
Nyaung Kone 176 48
Aung Tha Byay 302 91
Nauk Phay Kone 164 48
Ye Twin Seik 518 134
La Har Gyi Leasable Ye Twin Kone 1,486 296
Hlay Seik 513 145
Hle Seik 655 159
Kinmon Chaung 629 157
Yekyi 1,051 247
Ahnyar Su 340 105
Khin Matut 380 91
Kyon Ta Dun Leasable Kyone Ta Dun 555 138
Byant Gyi 481 107
Htan Ta Bin 517 148
Nhga Pyaw Taw Chaung 162 40
Thu Bain Da
Khay Nan Leasable Khay Nan 1,699 416
Shwe Hlay Kwin 232 67
Gyogone 414 100
Khway Koke 1,114 297
Maung Hnama Kone 84 16
Wun Lo Gal 377 77
Ga Mone Chaw 390 100
Myin Ka Kone Myint Thaung Tan Myin La Kone 1,308 225
Pan Hmauk Khone 167 26
Ein Yar Chaung 242 56
Daung Ye Kyaw 700 142
Linn Swei Lay 242 33
Gon Nyin Tann 690 156
Pan Saine Kone 142 20
Kyon Lata 193 96
Pike Check 96 18
Nat Mu 567 141
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[ TOTAL

[ 56,684

12,465

Annex 2. Sample of data entry sheet

Suggested data entry template

Individual record

Individual record

Individual record

1. Enumerator name: John Marie Mike

2. Response number: 1 5 3

3. Date of interview (1.1) 7.11.2018 10.11.2018 8.11.2018
4.a HHHeadName (1.2) Myat Noe Victoria Sai Hein

4.b HHHeadTel (1.2) (91) 435-6752 (90) 953-4762

5. ResName (1.3) Aung Zuy Oon Keow
6.  VillName (1.4) Zee Kone Lat Pan Kone Din

7. VillTrackName (1.5) Malato Zanawa Tapunaung
8.  Township (1.6) Maubin Pantanaw Pathein

9.  District (1.7) Maubin Maubin Patehin

10. State/Region (1.8) Ayeyarwardy Ayeyarwardy Ayeyarwardy
11, Yrvill (2.1) 4 3 7

12. YrFish (2.2) 3 3 5

13. HHsize (3.1) 5 4 6

14. HHmale (3.2) 2 1 3

15. HHFemale (3.3) 3 3 2

16. HHHead (3.4) 1 1 2

17. Ethnicity (3.5) 1 2 3

18. #Child (3.6) 3 3 4

19. #ChildInSchool (3.7) 2 1 2

20. Sourceba. ___ (4.1) | Fishing Fishing Fishing

b. - Rice farming Rice farming
C. _ Fish trading Fish trading

d. __ Fish processing Fish processing Fish processing
€. __ Selling labour Selling labour
f. Fish farming
%bySource$a. %___ (4.2) | 20 30 35

b. %__ 15 0 40

c. % 30 15 0

d. Y% 35 20 10

e. % 0 35 5

f. %____ 0 0 10

22. HouseMat (5.1) 1 2 4

23. HhinFishFull (6.1) 2 2 3

24. HhinFishPart (6.2) 1 2 2
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1. Objective of the study

The aim of this case study is to generate an “in-depth” understanding of the fishers’ group fisheries
management system in Maubin, with a focus on identifying major issues and potential entry points
for addressing these. Hence the specific objectives are as follows:

e Assess the performance of the fishers’ group fisheries management systems based on agro-
ecological, social, and institutional environments in Ta Ma Lo, Maubin; and

e Identify key issues and opportunities for interventions to improve the performance of this
fisheries management system.

2. Methodology

This case study documented the fishers’ group fisheries management systems based on its current
performance, strengths/merits, and weaknesses/constraints using both quantitative and qualitative
indicators. The final output was the identification of entry points both at the local and higher level for
sustainable capture fisheries in the area. The first case study selected was Ta Ma Lo Village, Maubin
Township. This site previously was under an individual lease management system, which was
converted into a fishers’ group management system in 2017, after the fishers organized and lobbied
with the government to pay and allow the use and management of the lease. The information and
data used in the analysis were from both primary and secondary data sources.

Review of Secondary data

A matrix was developed to compile existing information about the site, fisheries, and type of
management in the target area. The information gathered to complete the matrix were sourced from
FAO assessment, MYFish 1 fishery survey, MYFish 2 Component 2, and other available information
from DoF at District, Township and Region level.

The Analytical Framework

The approach for the case study characterization process was adopted from the tool Rapid Appraisal
of Agricultural Innovation Systems (RAAIS). RAAIS is a diagnostic tool originally developed for the
agricultural sector that allowed for analysis of issues ranging from broad entry themes to more specific
entry points for productivity, natural resource management, social development, and institutional
innovation. The RAAIS tools were combined with another theoretical framework tailored to the
identification of fisheries management issues-the Participatory Diagnosis Adaptive Management
(PDAM). The two frameworks were combined, adopted, and graphed into the radar issues of PDAM
as the four analytical dimensions based on RAIIS results. The four dimensions are as follows:

Assessment Dimensions Indicators
People & livelihoods Living conditions; diversification/income dependence; assets and income poverty
Natural system Biodiversity; stock status and trends; fishing practices; aquatic ecosystem conditions
Institutions & governance Fishing and development policies; organizational and institutional capabilities; access to

markets and financial services; collective action abilities; governance performance and
rights; legal frameworks
External drivers Infrastructure development; conflicts with other sectors or users

Definition of the four Dimensions!

People & Livelihoods - this is the socio-economic aspect of the fishing communities and it
encompasses household well-being, which includes household income, diversification of household
livelihoods, household fish consumption, living conditions, norms and culture, and household assets.
It also can include conflict with other users and resource use

1 Definition was taken from the MYFish2 - Characterization Component 2




Natural system — a biological classification of yield, biodiversity, and sustainability of the fisheries
resources and ecosystem, its stock status and trends (total catch, total catch by species, fishing effort,
catch by unit effort, and number of species), fishing practices, and aquatic ecosystem condition, such
as connectivity, breeding ground, pollution from upstream, agriculture, industry.

Institutions & governance — the manner in which power is executed in the management of the
fisheries sector. It is the enabling environment aspect in governing fisheries management in order to
reach maximum sustainability (legitimacy, membership rules, access rights, management controls,
representation rules, sanctions, enabling legislation/policies/legal framework, local support, financial
management and services, access to market, organizational and institutional capabilities.

External drivers - outside influences that can impact the fisheries resources and its ecosystem. Various
external factors can impact the ability of the fisheries to achieve its maximum
productivity/biodiversity and sustainability. These external factors include infrastructure
development, macroeconomic instability, climate change and environmental uncertainty, migration,
market demand changes, price fluctuation, land use changes, migration.

RAAIS as a participatory diagnostic tool combines multiple methods of data collection, building on
existing experiences with rapid appraisal approaches and (participatory) innovation systems analysis.
The methods for the RAAIS shall generate both qualitative and quantitative data; facilitate ‘insider’
and ‘outsider’ analysis; targets different stakeholder groups across different levels with individual,
group, and multi-stakeholder perceptions on weaknesses/constraints and solutions; and provide
sufficient detail on the main weaknesses/constraints under review, the capacity for innovation in the
fisheries management system and the functioning of the fishery management system. On the other
hand, the innovated framework will be used also to identify the performance, and strength/ merits
(what has worked) of the management systems under review.

Methodological steps

Based on RAAIS tool, the following steps were taken to assess the existing fisheries management
systems based on the context of each site: (i) identifying strengths/merits, and
weaknesses/constraints; (ii) categorising strengths/merits, and weaknesses/constraints; and (iii)
exploring specific and generic entry points for recommendations for the current fisheries
management system to achieve equitable and sustainable fisheries. The objectives, sessions and
activities of each stage are presented in detail in Annex 1. The steps were conducted in the selected
site to gather a broad range of information from relevant stakeholders and articulate a participatory
assessment of existing fisheries management systems. These methodological steps are shown below:

Multi-stakeholder workshops focus mainly on insider analyses of the current fisheries management
system and conditions of the system. Four groups of stakeholders identified, categorised and analysed
strength/merits, weaknesses/constraints, and performance of the existing management system to
provide specific and general entry themes for innovation in the fishery management system.

The DoF and WF in Myanmar led the selection and organisation of stakeholders who participated in
the multi-stakeholder workshop. A total of 25 participants, including 5 women, attended the multi-
stakeholder workshop activity. Figure 1 shows the percentage of participants in the four stakeholder
groups. The Fisher Group had the highest rate of participation, at 30% of total participants.
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Figure 1. Participants of Multi-stakeholders Workshop in Maubin Township

Key Informant Interviews were facilitated through one-on-one conversation between WF/DoF team
members and a key informant. Five key informants were interviewed, including a DoF district-level
staff member, the village chief, a woman from a female-headed household, the head of a women'’s
association, and a business holder/nursery operator, who was previously a fisherman. The Kl was
used to gain extra in-depth information based on what was gathered during the multi-stakeholders
workshop, to validate secondary information, and to understand the perspective of relevant individual
respondents on the existing fisheries management system in the area.

Focus Group Discussions were facilitated with representatives of the fisher group leaders, non-fisher
group members, fisher group members, and the private sector (represented by small scale
aquaculture and traders). A total of 16 participants, including 3 women, attended the focus group
discussion. The FGDs were used to collect more in-depth information related to what was gathered
during the multi-stakeholders workshop and to understand the perspectives of and dynamics between
different groups under the existing fisheries management system in the area.

A total of 47 respondents participated in the information/data collection during the three days of field
work (15 — 18 May 2018) at Ta Ma Lo Village, Maubin Township. The Fisher Group had the highest
number of respondents participating in data collection.

Table 1. Summary of methods and sampling strategies and sample size deployed during the study

Method Type of analysis Stakeholders groups targeted — Sample size
Stakehold | Research | Fisher Non-FG DoF/Gove | NGOs/CS | Private
er-led er-led Group rnment 0 Sector
Multi-stakeholder
Worksop X / 7 4 7
!(ey _ informant X 1 1 ) 1
interviews
Fgcus . Group X 12 ) 3
Discussion
Secondary data X
Total 47 20 10 6 7 4




3. Study site
3.1.Socio-economic characteristics

The Athet Mek Kun lease area consists of six villages, namely; Kha Naung Gyi- (116 fishers - 100 FG
members and 16 non—FG); Alan Oak - (120 fishers - 57 FG members and 63 non-FG); Ta Ma Lo (126
Fishers - all FG members); Pa Yaik (62 Fishers - non-FG); Paya Chaung (no fishers - part-time fishers);
Kwye khon Ywar Thit (no-fishers — part-time fishers). The case study was conducted at Ta Ma Lo Village
with 278 households including 87 full-time fishers who were all members of the Fisher Group. In terms
of livelihoods, Ta Ma Lo has 18 landowner households, 12 of whom are paddy farmers and 6 have
converted their land for aquaculture. The local fish farms employ casual labour from 25 households in
the village (Table 2). There is also a relatively large number of small businesses (18) operating in the
village, some of which may sell inputs, (feed and supplies) for aquaculture. There has been invested
heavily in aquaculture in the area around Ta Ma Lo village. Aquaculture started in this area in 1997-
1998. Once that the model looked profitable, companies started grabbing land without compensation.
Some companies compensated local landowners at a rate of 400,000 Kyats per acre. Other available
socio-economic information is presented in the Table below.?

Area (km?)

Number of households 278 HH
Full-time Fishers 126 HH

Local aquaculture employment 25 HH

Small Businesses 18 HH

Land owning households 18 HH

Total acres of Paddy land 140

Boats with engine 120

Canoes 150

School 1 primary school

3.2.Fisheries System
3.2.1. Natural system and fishing techniques

The Athet Mek Kun Lease is located in an area with fresh water year-round. The fisheries system or
lease area is a creek with a length of 2.7 miles. The lease expands into the floodplains during the wet
season from July to October. There are around 308 full-time fishers in the six villages around the lease
area. The closed season for fishing is during the months of May, June and July. The peak fishing season
is during the months of August and September. Fishing is expanded into the floodplain during the
start of the open season. Fishers are allowed to fish in the rice farms during the open season but only
for two months. The most commonly used gears and corresponding license fee are; Long hook (10,000
Kyat/year); Gill net (30,000 to 40,000 Kyat/year); Traps (40,000 — 50,000 Kyat/year) and Eel trap (2,000
— 3,000 Kyat/year). In this lease, the most commonly caught fish species are; snakeskin gourami,
featherback gourami, snakehead, rohu, tilapia, catla, and walking catfish. The current average catch
range is around 100 — 240 viss/year/fisher (around 160 — 384 kg/year/fisher).

3.2.2. Changes in fisheries management

Before 2008, the lease was awarded to a leaseholder who would manage the area for 20 years.
According to the fishers, the lease is fully controlled by the leaseholders. Fishers that are not

2 Aung Kyaw Thein, et.al., 2018, PRA — Vulnerability Study of Ayeyarwaddy Delta Fishing
Communities and social protection opportunities



connected to the leaseholders or sub-leaseholders cannot fish in the area. However, in 2008 the
government changed the system into an annual bidding system. After the political changes in
Myanmar pushed for by the National League for Democracy (NLD) in 2012, a process of
decentralisation was started. Sub-national governments were created at the State/Region level (Table
3).In 2013, the fishers got an idea to organise and collect contributions from the fisher group members
to place a bid to get the lease. In 2015, an election was held and a new parliament was established.
The parliament promised to change the system of bidding for the fisheries lease, giving priority to
fisher organisations to bid and manage the lease. In 2016, the fishers’ group finally organised and
they established a committee with 11 members representing 11 villages (1 member per village). The
fishers group started with 42 members and grew to more than 700 members at present. The Fishers
Group asked the assistance of NGOs and DOF (Bangou/RDD/FAD/NAG/LIFT/DoF) to conduct a
workshop and develop a proposal to lobby the plan of managing the lease area. In 2017, the 42
members of the fishers’ group met the local authorities (village and township level DoF) and submitted
their proposal. The fisher’s group proposal was approved and they paid the floor price of 2,635,380
Kyat, which was then used as revenue of the DoF in 2017. The members agreed to divide the lease
based on the boundary of the village and pay their share for the lease price according to its size and
productivity.

Year Main event

2012 Change of political system — National League for Democracy

2013 Lease still under individual management. Fishers’ got an idea to organise and join the
auction

2014 National Census — Population — 51,486,253

2015 Decentralisation to Sub-national (State/Region) Government - Election of State parliament
- promised to transfer management of the lease to the fisher organisations

2016 Draft of the New Fisheries Law under the State governance
Community fishers organized and lobby for the management of the lease

2017 Lease was awarded to the fishers’ group

2018 2" year of fishers’ group management of the lease

Since the reform of the fisheries sector in 2008, the lease was put up for auction every year. Figure 2
shows the trend of the lease price. After three years the auction price started to increase by on
average 10% each year. The price of the lease in 2008 was only 1,310,000 Kyat (973 USD) but it
increased to 2,899,000 Kyat (2,154 USD) in 2017 or 121% increase compared to 2008. The issue here
is that while the price of the lease is increasing, resources are decreasing due to a deterioration of fish
habitats in this township.
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3.2.3. Current organisation and management

After the recognition of the Fishers’ Group in the Township Level, the Fishery Development
Association’s (FDA) Rules and Regulations was developed. The Association’s Vision is “the
improvement of job opportunities for small-scale workers and ensure sufficient livelihoods through
sustainable economic development in Ayeyarwady Delta”. The association has three objectives; (i)
develop regional laws and policies around access rights and conservation of water resources of the
small-scale fish workers; (ii) create job opportunities for the small-scale fishers; and (iii) improve the
productivity of fishing grounds and by applying water conservation measures. The FDA has 11
committee members representing 11 villages in the Township. The village representative in the
committee is the elected leader of the fishers’ group at the village level. The fishers’ group committee
nominates and elects their chairman, vice chairman, secretary, vice secretary, and finance officer. The
fishers’ group has 714 members. Each member has to pay a membership fee of 2,000 Kyats (1.5 USD).
Eligibility for membership is based on five criteria, namely; interest in fisheries; applicant must be at
least 18 years old; application to be sent in by candidate member; endorsement from two FDA village
members; and have enough money for annual and membership fees. The duties of the members are
as follows; the members need to do their tasks individually or work together with the team to which
they will be assigned by the committee; report on the working situation in a timely manner; and report
any unusual incidents related to fishing to the committee in a timely manner. The members have the
following rights; the right to attend any local and international training, workshop, and excursion trips
related to fisheries; the right to obtain loans and get suggestions for their skills and business; the right
to resign out of their own volition if the member no longer wishes to be involved in any activities; and
equal opportunity in discussion, voting in FDA cluster meeting.

The fishers’ group in each village has full control over their agreed territories. The control and
monitoring of fishers and gears are very strict because every village leader has taken out a loan with
high interest rates from money lenders. The group leaders need to be strict in collecting the money in
order to repay their loan. Based on their experience in 2017, the fishers’ group was able to generate
a surplus after paying their loan to the money lender and the lease to DoF. The Fisher Group managed
to control/limit illegal fishing due to the cooperation of the fishers to protect and conserve their
investment and resources as their assets. If they observed fisherfolk fishing illegally, they have to
report this to the DoF to take action because the fishers’ group does not have the authority to

3 Source: Department of Fisheries Township



catch/chase illegal fishermen. All villagers decide on the use and management of their resources
because all of them have contributed equally to the lease. All collected revenue of the Fishers’ Group
for the lease payment and gear fees is kept at the bank. If there is profit after a year, the fishers’ group
donates this money to the village to further its development (e.g. infrastructure works). The fishers’
group is also planning to provide loans to their members who need support, because previously the
individual leaseholder is providing loans to fishers to ensure their loyalty and to make sure they sell
their catch to the leaseholder.

4. Results
4.1.Performance of the management system

4.1.1. Current performance

The overall performance of both the
current and future of the fishers’ group
management system is presented
according to the four dimensions of
development affecting the fisheries
system. Figure 3 shows that all
stakeholders agreed that institution and
governance have the best performance
under the current management system in
terms of average of all the factors
contributing to this dimension. According
to the fishers’ group, the following
factors, i.e. access to market, access to
resources & resource sharing,
enforcement of regulations, and policy
and regulation development have
improved after the lease was awarded to
them in 2017. Under the -current
management system, access to financial
services is the weakest point in this
dimension, according to the fishers from
and outside of the community, and the
NGOs/CSOs. The DoF/government
disagrees. They think that the CFG has
enough funds available to use and
provide financial support to their
members, although their reach may be limited.

The livelihood dimension has improved under the current fishers’ group management system. The
stakeholders mentioned that fishers can now sell their catch to any trader in the village at a better
price compared to the previous individual management system, where fishers were forced to sell their
catch to the lease or sub-lease owner. Tenure and ownership are also ensured for the fishers in each
village. Communities outside the village boundary could not easily fish in areas without permission
from the villagers, and thus catch has improved for the fishers within the village, resulting in increased
income and food security. On the other hand, the fishers outside the fisher group disagree that food
security and income have improved, because they felt that they have to pay more on their license to
fish and their catch is less than before. They also mentioned that they have to pay the same amount
as CFG members to pay the lease area, if they will not contribute, they will not be allowed to fish in
the fishing area. Although the government agrees that income of fishers has improved because of a



free market, they still believed that food security in the village didn’t improve because fish catches
have declined over the past few years.

The natural system or the ecosystem has been assessed through three factors namely biodiversity,
stock status, and habitat. The results of all stakeholder workshops show that, even under the current
fishers’ group management system, all of the factors affecting productivity and biodiversity are still in
decline due to external drivers, caused by human actions and natural degradation. According to the
three stakeholders groups, one of the main reasons of the ecosystem decline is due to expansion of
agriculture and aquaculture in the area, resulting in the loss of fish habitat. They also mentioned
pollution from agrochemicals (e.g. fertilisers and pesticides) kill fish and other aquatic animals. The
river/creek water level is decreasing due to sedimentation, and the use of water for aquaculture and
irrigation. The fishers outside the fisher group and the government think that the decline of
biodiversity and stocks is due to overfishing and other illegal activities. The government mentioned
that implementation of the law is still weak among the CFG members. According to the fishers’ group,
the productivity and biodiversity are still declining because they only got the lease last year (2017) and
just recently established the conservation areas and managed to control illegal fishing.

The external drivers dimension had a great negative impact to the fisheries system. lllegal fishing,
infrastructure development affecting the fisheries system, pollution and other activities outside the
fisheries are increasing. However, according to all stakeholders, after the fisher group took over, they
were able to control illegal fishing because the lease areas were divided and awarded to each village
and were effectively monitored, surveilled, and controlled.

Fishers Group management system performances
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4.1.2. Expected performance in the next 5 years

Result of the analysis in Figure 3 shows an optimistic evolution in the performance for all four
dimensions if the existing fishers’ group management system will continue. Institution and governance
will have the best performance, reaching a near-perfect score, according to the different stakeholders.
The other three dimensions are expected to be at the medium level because of many factors that may
affect and hinder achieving of a better performance in the next five years. The natural system, in
particular, because of external factors such as pollution, sedimentation, encroachment, expansion of
aquaculture and agriculture, and other development in the area.



4.1.3. Productivity and income

According to the fishers, their catch in the lease areas decreased compared to five years ago. Based
on their experience, a fisher can currently catch 100 — 125 viss/year (160 — 200kg/year), which is
around 100 kg lower than before, where one fisher could catch between 150 — 200 viss/year/fisher
(240 — 320 kg/year/fisher). The current catch could be lower for fishers using traditional fishing
methods or gears. According to one widow respondent, her son can only catch 2 — 7 viss/day (3.2 —
11.2 kg/day) using traditional fishing gears. One of the fishers mentioned that he could previously
only earn 1,500 — 7,000 Kyat/day (around 1 — 5 USD/day) from fishing, so he had to change his source
of livelihood to a convenience store, with which he can earn much more than fishing (from 8,000 to
10,000 Kyat/day or around 6 — 7.5 USD/day). The decrease in catch has been attributed to overfishing
during the previous management of the lease, where there was no conservation in place and no
sustainable resource management system. External factors such as a decrease in water level,
diversification of water use, loss of fish habitats, and pollution were mentioned affecting the decrease
in fish stocks. One of the concerns of the fishers is that the lease price will not be lower than the floor
price and it may even be higher as per the declaration of the government for the next bidding period.

4.1.4. Benefit sharing and equity

The Fishers’ Group felt that benefit sharing under the current management system is fair. They
mentioned that under the previous lease management there were a lot of conflicts between
fishermen and the owner, now conflicts have been reduced. However, some respondents mentioned
that benefit sharing and equity is not yet really applied. Although they pay the same fee of 5,000
Kyat/fisher (around 4 USD/fisher) for the lease fee, their catch in the lease differs between the
different gears used. According to some respondents if you have more sophisticated fishing gear then
you can catch more. Interms of trading, the fishers mentioned that it improves; now they can have a
better market price in the village because there are more traders to whom they can sell their catch (at
least one village has 15 traders). However, the traders sometime complain that pricesin the township
and the region are not increasing and they may make a loss giving higher prices to the fishers. In terms
of gender, benefit sharing and equity are not equal according to the women respondents. They said
that only men’s names are allowed in the membership lists of the Fisher Group because only men are
considered fishers in the village. Women can list the name of their son to be a member of the Fisher
Group. However, the female heads of household are also invited to join the meeting when there are
important decisions to be made. Another important point to note in this current system is the
distribution or sub-division of the lease according to the boundaries of each village. The Fisher Group
agreed that only the fishers of a particular village can have access to the assigned fishing area of that
village. This might have had some implications in the catch volume of each village, especially for
migrating species. The villages in the mouth of the river may have higher catch compared with those
in the middle and upper parts of the river.

4.1.5. Access rights

The lease area is now accessible to all fishers who pay their contribution of 5,000 Kyat (around 4 USD).
According to the respondents before if the fisher wanted to have access to the fishing area, he had to
pay 40,000 Kyat/year (around 30 USD). Now the current management is also flexible to the poor, they
can fish and then pay their contribution later. The current issue for the fishers is accessing the
floodplain during the open season when fish are in the rice fields or habitats to spawn. According to
the fishers a big size of the lease area has been converted to either agriculture or aquaculture areas.
The fishers complain that they cannot fish near the aquaculture ponds as they were apprehended by
the guards. During the open season, fishers are only allowed to fish in the rice fields in August and
September, after these months they are not allowed anymore because the area is planted with rice
already. Fishers also mentioned that high dikes and fences were built to exclude fishers to fish in the
farms that were previously part of the lease area.



4.1.6. Conservation

According to respondents, in the previous individual management of the lease, the main objective of
the leaseholder is to get profit without thinking of the sustainability of the fisheries resources. They
said that as much as possible the leaseholder wants to harvest all fish in the lease to get back his
investment and high returns. He never thinks of conservation or any management system to sustain
the fisheries resources. In the Fishers’ Group current management system each of the six villages has
established their conservation areas in cooperation with the DoF and local authorities. This
conservation has minimum area of 300 sq.ft. covered with bush as fish shelter. The conservation area
is a no-take zone for all fishers. Its purpose is to serve as fish habitat and spawning areas for the fish
especially during the open season. Aside from the conservation area, the fishers’ Group, in
cooperation with the DoF, are also restocking/reseeding the lease area with fingerlings. The Fisher
Group also follows the closed season regulations of the DoF. lllegal fishing activities were also
effectively controlled because of the stake of the fishers in the fishing area in their village. The fishing
area in the village is properly protected since the villagers don’t want to lose their investment, source
of food and income. However, regulations should be developed to control overfishing in the area
through control of fishing efforts and type of gears restrictions.

4.1.7. Gender dimension

According to one of the female respondents, there are no women registered as members of the
Fishers’ Group in Kha Naung Gyi Village. The reason is they are not considered as fishers, only men are
considered to be fishermen. This is also out of respect to the men as they are considered the head of
the family. However, one widow, in a female-headed household, said that her name was not
registered but her son’s name was registered as a member of the FG in their village. The lady
mentioned that women are not involved in developing the rules, because usually it is the husband
who attends the meeting and participates in developing and agreeing on the rules. Women rarely
attend meetings, only when the loan is taken out for the household as both the husband and the wife
need to sign. In terms of benefit to women, according to the women, although they are not registered
as members of the fishers’ group, they still felt that they are getting benefits because they are the
ones selling or processing their husband’s catch. According to a married woman, she discussed with
her husband what amount of their catch to sell, what quantity to process for sale or for household
consumption. In practice, women are the ones who manage the household income related the family
expenditure. For example, the household headed by the widow sells all the fish caught by her son and
she is in control of the money. She only gives pocket money to her son, who is registered as a member
of the FCG. One of the women said that as compared to the previous management system she is
getting a higher income now, as she sells her fish at a fair price to any collector. She further explained
that previously, they were obliged to sell to the leaseholder at a very low price. The women felt that
the current management is far better than the previous management in terms of productivity,
sustainability of the fisheries, and equity for everyone in the village. It is important to note here that
women are involved in the whole fishing process -especially post-harvest processing and marketing of
the fish.

4.2.Dimensions of Strengths/merits of the management system
Strength and merits of the current system have been gathered and analysed based on the perception
of different stakeholders.

Fisher Group

The fishers’ group considers the support of the government, especially from the DoF, as the main
strength of their current management system. According to them, without the support of the
government they will not have the chance to acquire registration of the lease because of the power
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and wealth of the
previous lease holders.
They further explained
that  without the
support of the
government they
cannot fully manage
the lease, in particular
controlling illegal
fishing and
encroachment in their
respective areas. The
other strengths
mentioned of the fisher
group are as follows;

e Good governance
in the group and
lease - the rules
and regulations of
the group are created before acquiring the lease, indicating clear responsibilities of the members;

e Household income has increased after taking over the lease - access and exclusivity of the fishing
areas for members has increased their catch and the price of fish in the village level. The fishers
group mentioned that previously the price was controlled by the lease holder, now they can sell
to any trader according to their own preference;

e Conservation practices to support the fisheries - each of the villages has established a conservation
area in their respective fishing areas and protects the spawning grounds. They also follow the
fisheries law on closed and open seasons;

e Better control of illegal fishing —illegal fishing activities have been controlled because all members
of the fishers’ group are involved in protecting the fishing grounds. The fishers are protecting their
investment -they are making sure their source of food and income is also protected.

DoF/government authorities

The Dof/government authorities think that the strength of the current system is the potential for
conservation of the fisheries resources. They said that previously the lease owner wants to harvest
everything to recoup their investment and make a profit. According to them, the lease owner thinks
only about what he can gain in the current season, he doesn’t have a sustainable or long-term vision
on the resources. The other strengths mentioned by this stakeholder were the following;

e Better control of illegal fishing — according to the government there is a sense of ownership among
the fishers because of their investment for the lease. The fishers protect and guard their area and
report any illegal activities to DoF and relevant authorities.

e More equity and access for fishermen — the government believes that equity and access in the
respective fishing areas is working in the current management system, because the contribution
for acquiring the lease is equal amongst all fishers.

e Higher income for fishermen — fisherfolk income will eventually increase because of the increased
access and control of the resource and a better price in the village.

e Unity between fisher groups —the government observed that previously there were a lot of
conflicts and fights among fishermen. The current system has united the fishermen and each
member pays an equal contribution to get access to the lease area.
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NGOs/Civil society

The NGOs/CSO perceived that the strength of the current FG management system has brought access

rights and equity among the fishers, because they equally contribute for the fee of the lease.

Therefore, fishers have equal fishing opportunities within their respective areas. The other strengths

mentioned are the following;

e Market access has improved — increase of fish price for fishermen, because they can sell their
catch to traders at a better price.

e Good conservation system with protected areas — each village has established their own
conservation areas, including protected areas for fishing.

e Increase awareness and knowledge amongst the fishers - this includes the impact/damages
resulting from illegal fishing activities and what the benefits of the conservation measures are;

o The fisher groups are developing their plan for community development and fisheries resources
management - this includes the introduction of micro-credit to support fishermen. The fishers’
group perceived that since the government recognised them as a group they can take this as an
opportunity to lobby the government about their needs.

All stakeholders agreed that the main strength of the current management system is the (i)
improvement of conservation because of the establishment of conservation zones in each village. The
investment or contribution of the fishers in getting the lease encourages them to protect their
resources. The current management has also controlled illegal fishing through increased tenure and
ownership; the fishers do not want that their resources are destroyed by illegal fishers. (ii) In the new
management system, all stakeholders agreed that fishers are enjoying a higher income when they
manage and use the lease. (iii) The government and NGOs/CSO think that there is more equity and
equal access to the resource under the current management system because of the fishers’
investment in the lease (Table 4).

Merits /Strengths Mentioned/supported by Description
Conservation has been improved Fisher group, DoF/Govt, | Conservation areas habe been established in each
NGOs/CSOs village and lease areas have been protected
lllegal fishing has been controlled Fisher group, DoF/Govt, | Almost all fishers are involved in fishing in their
NGOs/CSOs village. Almost all fishers contributed for the lease
fee
Higher income for fishers Fisher group, DoF/Govt, | Fishermen can sell their products to more traders
NGOs/CSOs at a competitive price
There is more equity in the use and | DoF/Govt, NGOs/CSOs The government and NGOs/CSOs think that access
access of the fishing areas and utilisation are more equal at the current
management system
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4.3.Dimension of weaknesses/constraints of management system

The dimension of constraints has been
determined through a consultation with
four stakeholders. Each stakeholder was
asked about their perceived top-five
weaknesses of the current management
system. The lease was awarded to the
fisher group in 2017, therefore, the
management of external factors affecting
the lease could not be addressed under
the current system. The following were
the responses the fishers group gave
during the consultation workshop.

Fishers’ Group
The fisher groups are optimistic that the
current management system is the best to
manage and utilise the fisheries resources
equally and to achieve maximum
sustainability. The gaps or weakness in the
current management system the FG
mentioned are more about the external
factors affecting the lease and their
members. The top constraint that they are
currently facing is the decreasing water
level of the lease (creek). According to
them high sedimentation, irrigation, waste
in agriculture and aquaculture, and volume of water
hyacinths are causing the decrease in water level in the creek. Other threats identified by the
stakeholders are the following;

e Fish catch is decreasing in the lease area — the fishers’ catch is not the same as before because
fish habitats are becoming narrower due to the encroachment of aquaculture ponds and
agriculture in the flooded areas;

e Pollution from agriculture — overuse of pesticides and fertilisers is polluting the water, causing a
decrease in fish stocks in the lease area;

e Fish market price is low — although gate prices at the village have increased, the market price for
fish is low for traders at the township and region level;

e Livelihood issues for the fisher group members — a lot of fishers are very poor and there is no
support from external organizations or the government to diversify their income source compared
to agriculture, which receives support from the government, NGOs, and financial institutions.

Fisher outside FG

The main constraints the fishers outside the FGs identified are the limited access to the lease area,
because rice farmers are fencing off their agriculture areas. The fishers could not access the fishing
grounds -by crossing the rice fields- during open season. The other constraints identified by this group
are as follows.

e Limited access to financial services to purchase fishing gears and boats — The FG doesn’t have

access to loans they can invest in fishing gears and INGOs/NGOs cannot support fishermen to buy
fishing gears because of the high price, e.g. 50,000 kyat per gear
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They do not have enough financial support to purchase a fishing license — fishers need to purchase
their license for the gear they use in
the lease. To have a better gear, you
need to pay a higher price e.g. 100,000
Kyat for a gear license;

Low price for fish — because the
margins for traders are small, the
tendency is to buy the fishers’ catch at
a limited price to compensate the
limited potential to make a profit.
Limited price and benefit of fisheries
in markets outside the township —
price is limited at the township and
regional market.

DoF/Government

The DoF/Government thinks that the main
weakness of the current management
system is the limited investment and
technical capacity of the fishers’ group —
according to them the FG does not have
the access to financial services e.g. to do
small-scale  aquaculture that may
ease/lessen the burden on capture
fisheries. The other constraints the
DoF/Government observed in the current
system are as follows;

Weak law enforcement under the current management system — the government thinks that
illegal fishing is still happening and the community fisheries cannot control it. They do not have
the power; it depends on the DoF (which is not doing it). They said that the DoF has limited human
resources to cover the entire area where illegal fishing activities take place;

Water pollution in the lease area — factories upstream (rice mill and alcohol industry) are
discharging their waste in the canals and rivers affecting fish and fish habitats;

Limited are to establish ponds for small-scale aquaculture in the area — Lack of land and technical
knowledge to expand small-scale aquaculture and to diversify their livelihoods;

Low market price for fish and other fish products — Cannot get a high price because they sell
directly to traders in the village and not higher up in the value chain. It needs to be controlled at
national level to export at a better price.

NGOs/CSO

NGOs/CSO consider low access to loans/funds the main constraints of the current management
system/group — based on their observation, there are no government or NGOs supporting fishers with
sufficient funds to allow them to buy fishing materials to improve their catch. They further explained
that there is no proper assessment of the needs of the fishers, which is why there is no appropriate

financial support for them. The other constraints observed are the following;

e Access to the resources of the local community/fishers is low — some non-fishermen/non-locals

were able to be part of the lease and it hinders the access to the resource for local fishers in the
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area. These outsiders have more money than the local community/fishers and were usually given
priority;

e Loss of leasable land — It was observed that some investors (private sector) are illegally expanding
and taking land from the leasable fishing areas to convert into aquaculture or agriculture farms;

e Pollution — the external activities are increasing the pollution in the lease areas affecting both fish
stocks and the habitat;

e lllegal fishing by some fishers (non-FG) and other outsiders.

The overall result of weakness/constraint of the current management system has been categorised
according to the four dimensions of the Participatory Diagnosis Adaptive Management (PDAM)
Framework. Figure 4 shows that the people and livelihood dimensions had the highest score amongst
all dimensions of the PDAM framework. According to stakeholders the current management system
is weak in its internal technical capacity and financial support because the new management system
was only started a year ago. Stakeholders mentioned the lack or limited external support, both from
the government and NGOs/CSOs, to the fishers group managing the system. The fishers could not
diversify their livelihood or improve their fishing system because of a lack of funds. The government
could not control the price of fish, which affects the income of the fishers and traders.

“Institution and governance” is the next dimension with the highest score in the PDAM framework.
Stakeholders perceived that weaknesses, such as limited enforcement of policy to control or stop
external drivers that affect fisheries need to be strengthened in collaboration with the fishers’ group
and partners. According to the fishers’ group support by the DoF and other relevant government is
needed to control pollution, illegal fishing, and encroachment in habitats for fish and other aquatic
animals. Financial support and financial capacity are another weakness, which the stakeholders
mentioned under “institution and governance”. Financial institutions and government are
continuously supporting the development of agriculture rather than fisheries and aquaculture.
According to the stakeholders, fisheries and aquaculture don’t get the same support.

External drivers, such as pollution and encroachment, have a great impact on the lease areas and
especially on the sustainability of the fisheries resources. According to the stakeholders these external
weaknesses such as pollution, encroachment, and expansion of aquaculture in the lease areas could
not be easily controlled without a clear policy and strong enforcement from the regional government.
The stakeholders
mentioned that the
current  management
does not have the
mandate to confront
illegal factories or
agricultural operations
diverting their waste or
pollution to the creek
or rivers. It isimportant
to have strict
regulations and policies
regarding proper waste

management and
disposal for these
sectors.
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Less weaknesses/constraints were categorised under the dimension of natural system. Water level
and declining stocks/catches have been identified as weakness of the current management by the
fishers’ group. It could not be the top five constraints for the other stakeholders since the assessment
was more focused on the current management of the FG in the fisheries area. During the FGD and KlI
more issues on the natural system were shared, including sedimentation caused by agriculture and
deforestation, decreasing fish catch due to overfishing and illegal fishing, losing fish habitats because
of land conversions and infrastructure development.

All stakeholders agreed to some common external constraints affecting the successful utilisation and
management of the lease to reach maximum sustainability. They are concerned about the pollution
caused agriculture and industries, affecting fish stocks. Apart from pollution, these sectors also
expanding their area into leasable fishing areas, which affects the loss of the fish habitats used for
spawning during the flooded season. They said that development and enforcement of policy from the
state government is needed to control waste being dumped in the river and encroachment into
leasable areas intended as fish habitats. Although the fishers have access to the fishing areas and fish
traders can provide a higher price for their catch, the stakeholders mentioned that the price of fish is
still a constraint because of the low price for fish at the township and regional level. This affects the
price of fish at the village level. Finally, the stakeholders agreed that financial and technical capacity
of the fishers’ group needs to improve through external support, in the same way the agricultural
sector is being supported by financial institutions and the government (Table 5).

Constraints and weaknesses

Common to Groups

Description

Impact of agriculture and industries to | Fishers’ groups, Fishers outside FGs, | The excessive use of pesticides and

the lease area (e.g. pollution and | DoF/Government fertilisers is affecting fish stocks.

conversion of lease areas) Conversion of the lease areas into
agriculture and aquaculture purposes

Issue on price and market of fish Fishers’ groups, Fishers outside FGs, | The market price of fish in the township

DoF/Government and region is low. This affect the fish

price at the village level.

Access to financial and technical support
from external institutions or
government

Fishers’ groups, Fishers outside FGs,
DoF/Government

The current management system of the
lease is new to the fishers’ group,
government, and NGOs/CSOs. There are
no policies or regulations in place yet on
how this system will be supported
sustainably.

4.4.Interaction between constraints
The development and change of priority livelihood of the population, for example intensifying rice

production and aquaculture will negatively affect the capture fisheries.

Stakeholders mentioned
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decreasing size of the lease areas, especially the flooded areas serving as habitat and spawning area
for migrating fish. One of the stakeholders mentioned that he stopped fishing already for more than
7 years because of decreasing catch caused by developments such as irrigation and aquaculture. He
changed his livelihood to a small-scale fish nursery business and a small convenience store with which
he can earn more than what he earned when fishing. Although people prefer eating wild-caught fish
over aquaculture fish, trends are changing because of limited catches and population increase. An
increase in aquaculture production also affects the price of fish. The price of wild-caught fish has
remained the same over time or decreased. Stakeholders mentioned the issue of price as one of the
constraints they face under the current management system. The fishers are looking for external
support from the government and development partners. They suppose that these institutions could
help them improve their gears and catch more fish in the lease area. They expect the government to
assist them through development or strengthening of policies to control external issues affecting the
capture fisheries, such as agricultural and industrial waste management and limitations to
encroachment by of agriculture and aquaculture in the lease areas. People mentioned that after the
owners expanded their land to the lease areas, they build high dikes and fences that the fishers could
fish anymore in the flooded areas during the open season for fishing. The fishers’ group could not
control these external factors as their mandate is limited.

Add a graph that shows the interaction/linkages between constraints. It will help to identify key
patterns and interaction between constraints that jeopardize this type of management
See example below:

Lamitad ke ledge of pood
exuikogy and nguas
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4.5.Entry points for improvement of the
management system
Most of the stakeholders thought that the
identified constraints can only be solved in
collaboration with other stakeholder
groups (Figure 5). (i) The fishers group
mentioned that they can help to increase
fish stocks through conservation activities.
However, regarding the decreasing water
level, pollution from agriculture, low
market prices and livelihood
diversification; they would need support
from other stakeholders, especially the
government and development partners.
(ii) The fishers outside FGs thought that
they can help solve the market price issues
by investing in better gears to catch higher
quality fish, which has a higher market
price. They acknowledged that fencing off
rice farms and access to financial services
could be solved through support from
other stakeholders such as the DoF and
NGOs/INGOs. (iii) The DoF/Government
group believed that almost all the
constraints they mentioned can be solved
through collaboration efforts with all

Figure 10. Constraints at different administrative levels

stakeholders including the fishers. Except for law enforcement because of mandates and more
resources needed to enforce it. (iv) NGOs/CSOs believed that most of the constraints they mentioned
(e.g. access to loan, decreasing leasable area, pollution) can only be solved with the support of other
stakeholders. Access to the resources and illegal fishing can be solved at the local level as under the
current management system it was observed that illegal fishing is decreasing and resources are

becoming more accessible to fishers.
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Figure 11. Constraints that can be solved by the stakeholder group by themselves and constraints that require multi-

stakeholder interactions

18



4.5.1. Constraints to solve at local level

Results of the workshop, FGDs and Kl identified the following constraints that can be solved at the
local level; (i) decreasing fish catch can be solved through conservation of fishing areas. This has
already been set up in each of the six villages. The size of the area is usually around 300 sq. feet,
covered with bush that serves as fish shelter. This is an initiative of the fishers’ group and they
informed the local government and DoF when they established it. The fishers and DoF are also
reseeding/re-stocking the lease area every year; however, a concern was raised during the interview
that non-endemic species are being stocked (aquaculture species); (ii) illegal fishing activities — the
investment of the fishers to manage the lease has brought out to ownership and protection of the
lease from illegal activities. The fishers in each village control illegal fishing, if there is illegal fishing
they report to the FG committee and the FGC report to DoF; (iii) equity of or access to the resource
for all- after the change of management all fishers were asked to contribute to the lease fee in order
to have access to the village fishing area. Now all fishers have access to the resource at the most
productive time of the year. Even when the poorest fishers cannot pay the entire fee, the fisher group
allows them access to the village area. The poor fishers can pay later — the system is now more flexible.
The fishers can now access everywhere, but the aquaculture owner allows only a few fishermen to
access areas close to their farm. In the farming areas, fishers can fish but they need to negotiate with
the land owners to be able to fish in August and September. After this periods they are not allowed to
fish in the rice farms included in the lease anymore. On the other hand, there are still issues that need
to be resolved in the fishers’ level on equity of catch, according to some women and fishers outside
fisher group, although the fishers agree to use the lease, catch of individual will differ depending on
the gear used. If the fisher has a sophisticated or an improved gear he can catch more fish. The
solution proposed is to provide a loan to the fishers to improve their gears. Gender is another issue.
Benefit sharing is not equally distributed amongst genders as most fishermen are male and can benefit
more than women at the household level. Women can benefit if they invest in set fishing nets. For
example, a lady (Thin Thin) has bought a long fishing net with the loan she got from FG.

4.5.2. Constraints that need to be solved at higher level

Stakeholders thought that around 75% of the identified weakness/constraints of the current
management system can be solved at the township, regional, and national level (Figure 6). The
following weakness/constraints that can be solved at the higher level includes; (i) factors affecting the
water level, such as sedimentation, infrastructure construction upstream of the lease area, diversion
of water for irrigation, and enclosure of large farms for aquaculture; (ii) issues on fish market price at
the township and regional level; (iii) encroachment and expansion of agriculture and aquaculture into
lease areas intended as fish habitat and spawning ground, and fishing; (iv) limited access to financial
and technical services to support vulnerable communities in order for them to compete with better-
off fishers; and (v) water pollution from agriculture and other industries dumping waste in the river.
The state or national government needs to develop or enforce policies on proper waste management
especially in upstream river areas.
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Figure 12. Weakness/constraints per administrative level

5. Discussion

5.1.1. Specific entry point at the Fishery management level

At the local level, the main entry point will be on the internal support as follows; (i) strengthening of
the Fisher Group on their unified action in investing their own resources to obtain the lease and take
these as their own property to use, protect and conserve; (ii) the DoF/Government observed that the
Fisher Group is still weak on their organisational management and activity implementation in terms
of technical and financial capacity. The FG needs to have more power to protect their resources from
illegal activities and destruction, thus the DoF/government needs to develop and support a policy that
will empower the villagers to protect their resources; (iii) it was observed that resources are not
equally distributed to the community members, especially to the poor and women. Funds to support
these vulnerable communities are limited or lacking at the village level. The stakeholders suggest that
the DoF/government and NGOs/CSOs provide financial support to the Fishers Group to assist women
and poor fishers to be able to improve gears and derive equal benefits from the lease; (iv) it is
important that the government develops a policy that will guide the community to conserve and
sustain fishery resources through control of fishing efforts (overfishing), an open and closed season
for fishing, gear restrictions, conservation, reseeding and other activities.

5.1.2. Generic entry point at the higher level

The fisher group management system in the region was started a year ago and although it was
mentioned in the new Fisheries Laws that an fishers organisation can obtain the lease, it is not clear
in the law how the fishers will sustain their tenure to the lease area in the next auction. It is therefore
important to develop a clear policy that will support the provision of tenure to the fishers’ group in
consideration of the current context of the lease, especially the external factors that constrain
productivity and sustainability of the lease. External support, both from the government and
development partners, is seen to be crucial for the sustainability of the fisheries resources and the
development of the fishers’ group. Results of the workshop and interviews shows that the lease is not
as productive anymore compared 20 years ago because of the external factors affecting the
ecosystem, such as sedimentation, pollution, diversion of water for irrigation and aquaculture,
encroachment and expansion of farm areas resulting to the loss of fish habitats and spawning areas.
These external factors are negatively affecting the fisheries, which can only be controlled or stopped
through a clear government policy. However, for the government to develop policy, they need a strong
basis that will support their justification or rationale for the development of the new laws or policies.
The development partners can assist with the research and assessment of these different factors and
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provide a policy brief for the government to use in the policy development. It is also recommended
that the government should develop a plan of actions to enforce said policy and a strategy that will
support the development of the fishers’ group, both technically and financially to achieve sustainable
management of the fisheries resources.

6. Conclusion

This case study assessed the performance of fishers’ group fisheries management systems, agro-
ecological, social, and institutional environments. The dimension that improved most was ‘institution
and governance’, especially on the aspect of market access, access to resources & resource sharing,
enforcement of regulation, and policy and regulation development. The indicators for the agro-
ecological and social dimensions had improved less, citing a deteriorating eco-system and reduce in
fish catches. Therefore, these factors contributed less to the improvement of the income and living
standards of fishing households.

The main strengths of the current management system are improved conservation by fishers, the
adoption of regulated fishing practices, protection of lease areas against illegal fishing, thereby
guaranteeing an income from the lease. There is a more equal access to the resource and higher equity
in the benefits derived thereof because fishers had invested in and managed their own lease.

The main constraints of the current management system were the low internal technical capacity and
financial support because the system was started recently. Fishers have limited funding and limited
external support from government and NGOs/CSO. Other issues affecting fishers’ earnings are lower
fish catches due to the deterioration of the eco-system and controlled pricing of fish.

The key element to improving the strengths and resolving the constraints is a more effective system
of collaboration between government, fishers and supporting stakeholders. At government level,
policies and regulations should be upgraded to sustain and ensure the tenure of fisher-leasers with
proven conservation practices, to reduce the deterioration of the inland water system by promoting
environment-friendly practices among farmers and communities around the system, to improve fish
stocks through delineating community fishery refuges, and improving support services to fishers. It is
also important to strengthen the government’s fiscal resources, human resources, and management
systems to improve the delivery of extension services.

Among the lessees, there is a need to improve their income and investment capacity into the
resources. This entails a systematic program of services that will improve them as cooperatives
towards activities for savings, fish processing enterprises, bulk trading to assured markets, resource-
area management planning, community fish refuge and young stock management and investment
management. Among CSO/NGO stakeholders, technical and financial assistance is much needed,
along the lines of micro-finance schemes, extension services regarding sustainable fishery
management, co-partnership in conservation and fishery enterprises; and technical assistance to
government institutions for various aspects of institutional management and fishery research as
evidence-and-practice-based methods that informs strategies and policies. A program to improve
gender outcomes should be promoted, such as women-led savings, fish-processing enterprises, and
community fish refuges.
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Abbreviation

AD Ayeyarwady Delta
CDhz Central Dry Zone
Cso Civil Society Organization
DoF Department of Fisheries
FAO Food and Agriculture Organization
FDA Fishery Development Association
FG Fishers’ Group
FGD Focus Group Discussion
HH Household
Kl Key Informant Interview
NGO Non-government Organization
PDAM Participatory Diagnosis Adaptive Management
RAAIS Rapid Appraisal of Agricultural Innovation System
TA Technical Assistance
usD United State Dollar
WF WorldFish
Note:
Currency Exchange rate: 1 USD =1,346 Burmese Kyat

Weight Conversion:

1 Viss = 1.6 kilogram



1. Objective of the study

The aim of this case study is to generate an “in-depth” understanding of the Individual Lease fisheries
management system in Maubin, with a focus on identifying major issues and potential entry points
for addressing these. Hence the specific objectives are as follows:

e Assess performance of the Individual Lease fisheries management systems based on agro-
ecological, social, and institutional environments in Pantanaw, Maubin; and

e Identify key issues and opportunities for interventions to improve the performance of this
fisheries management system at the area.

2. Methodology

This case study documented the Individual Lease fisheries management systems based on its current
performance, strengths/merits, and weaknesses/constraints using both quantitative and qualitative
indicators. The final output was the identification of entry points both at the local and higher level for
a sustainable capture fishery in the area. This case study selected was located in Pantanaw Village,
Maubin Township. The site was an individual lease management system for many years until to date.
The information and data used in the analysis were both from primary and secondary data sources.

Review of Secondary data

A matrix was developed to compile existing information about the site, fisheries and type of
management in the target area. The information gathered to complete the matrix were sourced from
census, FAO assessment, MYFish 1 fishery survey, MYFish 2 Component 2 and other available
information from DoF at the District, Township and Region level.

The Analytical Framework

The approach for the case study characterization process was adopted from the tool Rapid Appraisal
of Agricultural Innovation Systems (RAAIS). RAAIS is a diagnostic tool originally developed for the
agricultural sector that allowed for analysis of issues ranging from broad entry themes to more specific
entry points for productivity, natural resource management, social development, and institutional
innovation. The RAAIS tools were combined with another theoretical framework tailored to the
identification of fisheries management issues--the Participatory Diagnosis Adaptive Management
(PDAM) (Table 1). The two frameworks were combined, adopted, and graphed into the radar issues
of PDAM as the four analytical dimensions based on RAIIS results. The four dimensions are elaborated,
as follows:

Assessment Dimensions Indicators
People & livelihoods Living conditions; diversification/income dependence; assets and income poverty
Natural system Biodiversity; stock status and trends; fishing practices; aquatic ecosystem condition
Institutions & governance Fishing and development policies; organizational and institutional capabilities; access to

markets and financial services; collective action abilities; governance performance and
rights; legal frameworks

External drivers Infrastructure development; conflicts with other sectors or users

Definition of the four Dimensions!

1 Definition was taken from the MYFish2 - Characterization Component 2



People & Livelihoods - this is the socio-economic aspect of the fishing communities and it encompasses
household well-being, which includes household income, household diversification of livelihoods, household fish
consumption, living conditions, norms, culture and household assets. It also can include conflict with other users
and resource use

Natural system — a biological classification of yield, biodiversity and sustainability of the fisheries resources and
ecosystem, its stock status and trends (total catch, total catch by species, fishing effort, catch by unit effort, and
number of species), fishing practices, and aquatic ecosystem condition, such as connectivity, breeding ground,
pollution from upstream, agriculture, industry.

Institutions & governance — the manner in which power is executed in the management of the fisheries sector.
It is the enabling environment aspect in governing the fisheries management in order to reach maximum
sustainability (legitimacy, membership rules, access rights, management controls, representation rules,
sanctions, enabling legislation/policies/legal framework, local support, financial management and services,
access to market, organizational and institutional capabilities.

External drivers - outside influences that can impact the fisheries resources and its ecosystem. Various external
factors can impact the ability of the fisheries to achieve its maximum productivity/biodiversity and sustainability.
These external factors might include infrastructure development, macroeconomic instability, climate change
and environmental uncertainty, migration, market demand changes, price fluctuation, land use changes,
migration.

RAAIS as a participatory diagnostic tool combines multiple methods of data collection, building on
existing experiences with rapid appraisal approaches and (participatory) innovation systems analysis.
The methods for the RAAIS shall generate both qualitative and quantitative data; facilitate ‘insider’
and ‘outsider’ analysis; targets different stakeholder groups across different levels with individual,
group, and multi-stakeholder perceptions on weaknesses/constraints and solutions; and provide
sufficient detail on the main weaknesses/constraints under review, the capacity for innovation in the
fisheries management system and the functioning of the fishery management system. On the other
hand, the innovated framework will be used also to identify the performance, and strength/ merits
(what has worked) from the management system under review.

Methodological steps

Based on RAAIS tool, the following steps were taken to assess the existing fisheries management
systems based on the context of each site: (i) identifying strengths/merits, and
weaknesses/constraints; (ii) categorising strengths/merits, and weaknesses/constraints; and (iii)
exploring specific and generic entry points for recommendations for the current fisheries
management system to achieve equitable and sustainable fisheries. The objectives, sessions and
activities of each stage are presented in detail in Annex 1. The steps were conducted in the selected
site to gather a broad range of information from relevant stakeholders and articulate a participatory
assessment of existing fisheries management systems. These methodological steps are shown below:

Multi-stakeholder workshops focus mainly on insider analyses of the current fisheries management
system and conditions of the system. Four groups of stakeholders identified, categorized and analysed
strength/merits, weaknesses/constraints, and performance of the existing management system to
provide specific and general entry themes for innovation in the fishery management system.

The DoF and WorldFish in Myanmar led the selection and organisation of stakeholders who
participated in the multi-stakeholder workshop. A total of 16 including 1 female participant attended
the multi-stakeholder workshop activity. Figure 1 shows the percentage of participants of the four
stakeholder groups. The Fisher Group had the highest rate of participation, standing at 40% of total
participants.
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Figure 1. Participants of multi- stakeholder groups’ workshop in Maubin Township

Key Informant Interviews were facilitated through one-on-one conversation between WF/DoF team
members and a key informant. Three key informants were interviewed, including the village head, a
leader at the district level, and a lease owner. The KIl was used to gain extra in-depth information
based on what was gathered during the multi-stakeholders workshop, validate some secondary
information, and understand the perspective of relevant individual respondents on the existing
fisheries management system in the area.

Focus Group Discussions was facilitated with the representatives of the sub-lease owner, Fisher
Group, outside fishers, and the private sector (retailers and SMEs). A total of 16 participants, including
3 women, attended the focus group discussion. The FGD was used to collect more in-depth
information related to what was gathered during the multi-stakeholders workshop, and to understand
the perspectives of and dynamics between different groups under the existing fisheries management
system in the area.

A total of 35 respondents participated in the information/data collection during three days of field
work (13 — 15 June 2018) in Pantanaw Village, Maubin Township. The Fisher Group and the private

sector had the highest number of respondents participating in data collection (Table 1).

Table 2. Summary of methods and sampling strategies and sample size deployed during the study

Stakeholders groups targeted — Sample size
Method Type of analysis
Stakeho | Researc | Sub- Fisher | Outside | DoF/Go | NGOs/C | Private
Iderled | herled | leaseho | Group | Fisher vernme | SO Sector
Iders nt
Group
Multi-
stakeholder X 3 6 3 4
Worksop




Key informant

. . X 1 2

interviews

F G

?cus . roup X 5 4 4 6

Discussion

Secondary data X 1 2

Total 35 4 10 4 7 10
3. Fisheries System
3.1.1. Natural system and fishing techniques

The Maletto Auk Met Kun lease area is a freshwater area the whole year round with a creek that floods
and expands its area during the rainy season. The area was auctioned for lease for many years until
the reform for a yearly auction for the last ten years. The auction starts in April, is awarded in May and
the closed season runs from May to July. The lease owner and fishers prepare their fishing gears and
equipment in August. They start fishing in September and continue until April, with the peak season
between September and November. From December to February the water is more stable and the
fishing activity normalises. The water level is lowest in March and April; during this time the lease
owner will ask the fishermen to enclose the areas where all fish aggregate and collect all stock—no
matter the size or species.

According to the fishers and lease/sublease owner, the current productivity was on a fast decline over
the previous years. They recalled that five years ago they caught 10 -20 viss (16 — 32 kg)/fisher/day
during the peak season; compared to last year, they caught around 6 - 7 viss (9.6 — 11.2 kg)/fisher/day
during the same season. At low season, the fishers caught around 3 — 5 viss (5 — 8 kg)/fisher/day five
years ago, compared with their current catch at around 1 to 2 viss (<1.6 — 3.2kg)/fisher/day.

The issue of declining fish stock affected not just fishers but other actors in the supply chain. According
to the processors, they processed 300 — 400 viss (480 — 640 kg)/day five years ago; compared to 200
viss (320kg)/day at present. Traders said that based on their daily trading pattern with the fishers, they
verified that fishers sold around 10viss (16kg)/day in 2013 but currently each fisher only sells 1 — 2 viss
(3.2kg)/day.

Fishers use a number of gears such as hook and line, fish nets, traps, brush pack and others. The fish
collected in the lease area are snake skin gourami, local gourami, featherback, snakehead, rohu, catla,
walking catfish, barb, etc. The lease/sublease owners are investing in an artificial fish aggregating
brush pack to attract the fish to inhabit the lease during the closed season. During the fishing season
the lease/sublease owners ask their fishers to enclose the artificial fish habitat and collect all the fish
that inhabit this bush. At the time of harvesting, fishers help the lease/sublease owner for free.

3.1.2. Changes in fisheries management
The auction system of the lease area was introduced during the early days of the British rule (1900).

An annual lease was imposed to reduce the effect of the auction system and increase the bids. In 1999,
some of the leasable fisheries were converted to agriculture.? There had been no change in the lease

2 FAO&NACA, 2003, Myanmar Aquaculture and Inland Fisheries
(http://www.fao.org/docrep/004/ad497e/ad497e00.htm#Contents)



management system in the last 20 years apart from the reform implemented in the last ten years to
allow for an annual auction of the lease.

The price of the lease increased consistently at 10% from 2013 to 2017. However, during the
auction for the 2017 — 2018 season, the price increased by 242% at 1,250,000 Kyat (933 USD)
compared to 366,025 Kyat (273 USD) for the of 2015 — 2016 season (Figure 2).
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3.1.3. Current organisation and management

The lease owner used to control and manage the lease for decades. This changed with the annual
auction of the lease. Previously, it was a common practice that the lease owner subleases the area to
others. He divides the lease into four segments; he manages one segment while the three sub-leasees
manage the other segments. The main lease and sublease owners select their own fishers to fish in
their respective lease areas. They provide all equipment, including boats and gears to their fishers on
loan with interest, which was be paid every time the fisher sold his catch to the owner. No fisher can
sell his catch to anyone else unless it was allowed by the lease/sublease owner (collector paying to
the sublease owner). The price of fish was fully under control of the lease/sublease/collector. If other
fishers want to fish in the lease area, they had to pay for access to the lease area and they had to sell
their catch to the lease/sublease owners at an agreed price (usually 10 -30% lower than other
wholesale traders). Eligible fishermen followed all the lease/sublease owners’ rules and regulations.
They chased and caught any illegal fishers they encountered and asked them to sign a waiver as
warning (or) an agreement letter, with the village administrator acting as a witness, while at the same
time keeping the confiscated illegal gears. Although some fishermen did not like some of the
lease/sublease owners’ rules and regulations, (such as pricing and final harvest without incentives),
they had to obey them because they didn’t have the opportunity to fish in the lease area the next
season.

All agreements between the lease, sublease owners, collectors, and the fishermen were informal and
verbal. There were no written agreements or contracts signed by the different parties. The usual
practice was to award a segment to their relatives. The same was done by the sublease owner who
provided access in the leased area to their relatives and friends first. The lease owner also asked the
sublease owner to pay the lease in cash and at one time. The price of each segment differed from



auction price: the minimum price was 1,000,000 Kyat (750 USD and the maximum at 4,000,000 Kyat
(3,000 USD)/year. According to the lease owner, the price of the lease increased tremendously over
the last ten years. Ten years ago the price was 3,000,000 Kyat (2,240 USD) but last year the price he
paid was 12,000,000 Kyat (9,000 USD). The minimum catch over the last ten years was around 5,000
viss (8 tons)/year and the maximum was 10,000 viss (16tons)/year.

Aside from the rules and regulations agreed between the government and lease owners, the lease
owner had agreements with the sublease owners that they cannot construct any structures that will
block the creek or channel. The lease owner also prohibited the pumping of water from the creek
during harvest.

4, Results
4.1. Performance of the system
4.1.1. Overall performance

The overall performance of the current fisheries management system was determined based on the
perceptions of four types of stakeholders that participated in the multi-workshop activity. The PDAM
framework was used to assess the performance based on the four dimensions: natural system, people
and livelihood, governance/institutions, and external drivers. The performance score of each indicator
had three level with 3 being the highest score. Stakeholders’ responses showed that
institution/governance (market access) has the highest score as shown in Figure 3 & 4. High responses
came from the fishers of the sublease and the retailers/collectors, especially on the indicators for
access to the lease/resources and market access. This differs with the response of the government
and the lease owners who understood that there was no equity in the lease because the main purpose
of the investors (lease/sublease owners) was to gain profit. Almost all respondents agreed that the
natural system had deteriorated due to external reasons: illegal fishing, habitat degradation and
environmental impact of developments in other sectors such as agriculture, industry, and
infrastructures. Livelihood did not score high since the fisheries resources were continuously
declining, therefore, affecting income.

In terms of expected performance in the next five years, stakeholders have a common perception on
the different indicators. They were not certain of any improvement in the three dimensions of natural,
livelihoods, and external drivers; if there won’t be a change in management system. According to
fishers, retailers, and the government, the lease owner will continue to control the fishing areas for
the purpose of profit rather than for conservation and sustainability.
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Figure 3. Current and expected performance of the fisheries management system

Figure 4. Current Management Performance Indicators

Natural system

The respondents assessed the natural system performance based on biodiversity, stock status, and
habitat. Almost all respondents mentioned that the biodiversity in the lease area was degrading
because of the impact of the government priorities in agriculture such as irrigation. They mentioned
that after the construction of the irrigation gate in the lease area, the natural migration of fish was
blocked. The change of ecosystem from a natural flooded area to aquaculture also affected the habitat
and spawning of many aquatic species. lllegal fishing methods such as electro fishing and poisoning
have affected larvae and juveniles of many fish species. Some stakeholders also mentioned the change
in weather conditions affected the abundance of some local species. In terms of the status of fish
stocks, the respondents said that it is five times lower than their catch five years ago. Previously,
during the peak season they caught up to 30 viss (48kg)/day but now they catch 6 viss (10kg) per day.
They attributed decreasing fish stock to illegal fishing and environmental changes and changes in



ecology due to the government’s development priorities. Degradation of fish habitats in the flood
plain was because of an increase in the number of aquaculture ponds and expansion of agriculture
around the lease areas. Habitats in the creeks and rivers are in a bad condition due to sedimentation
and pollution. The restocking/reseeding of the lease areas was not working because of illegal fishing
activities.

Livelihood

Performance of the current fisheries management system regarding people’s food security and
income was assessed with 47 respondents. Most respondents said fish consumption among the
population was stable because they could catch in the wild and buy fish from aquaculture. However,
some stakeholders were concerned about the decline of fish from the wild, which affected the poor
who are food-dependent on capture fisheries. The sub-lease owner mentioned that their income was
decreasing because the number of fishermen was increasing and increasing aquaculture and diversion
of water for irrigation made the fishing area narrower. On the other hand, the fishers under the sub-
lease owner and collector said that their income was stable because they were allowed to fish in the
lease area and to sell their catch to the sub-lease owner and collectors. This contradicts the response
of the DoF/government who mentioned that fishermen now have a lower income because of the
declining fish catch and decreasing fishing areas. Collectors and traders seconded the decline in fish
catch from the fishermen; hence their income is also lower than it was before.

Institution and Governance

Performance of institution and governance was assessed based on access, enforcement, and policy
and regulations. The sublease owners mentioned that although the volume of fish from the wild was
decreasing, its price was stable and fishers had access to a market. The fishers said that they do not
have problems with marketing their catch because the sub-lease owner and collectors buy all their
catch. The fish collectors/traders mentioned that the market demand for wild fish was increasing
compared to fish from aquaculture. All the stakeholders mentioned that they have limited access to
loans or financial services. According to the sublease fishers, the only loan providers were the sublease
owner or collectors. The DoF confirmed that financial institutions and the government give inadequate
financial support to fishermen. Regarding access to resources and resource sharing, since the lease
was managed individually, only fishermen allowed by the lease and sublease owners can fish or have
access to the fishing areas within the lease, besides the sublessee. The DoF/Government group cited
nothing to share regarding equity because of the current status of declining fisheries resources.
According to the traders/collectors’ group, the individual lease system was not fair for the small
fishermen because they lacked equipment and the lease and sublease owner don’t trust them.

All the stakeholders said that law enforcement in the lease area was weak. The sublease owners said
that they cannot enforce the policy during the closed season, as agreed with the government, because
they need to recoup their investment and want to make a profit. The fisher group mentioned that
they were not aware of any regulations being imposed by the government through the lease owner,
because they were not informed. The government confirmed that the communities and fishermen in
the lease area were not following rules and regulations, which were agreed with the lease owner. The
traders/collectors group mentioned that previously the lease owner and fishers followed the law from
Department of Fisheries, especially before the reform to an annual auction system. The policy and
regulations were inexistent in the lease area, according to the sub-lease owner, sometimes they could
not control illegal fishers in their respective area because it was easily accessible. The fishers group
mentioned that they only follow the instructions from the sub-lease owner who allowed them to fish
in the lease area. The DoF/Government group mentioned that because of increasing population and



decreasing fisheries resources, the people are not thinking about policy and regulations to sustain
their resources. The traders/collectors said that the lease and sublease owners are thinking only about
their present benefits.

External drivers

Performance of external drivers was assessed based on the issues of illegal fishing, environmental
degradation, and infrastructure affecting the environment. All stakeholders mentioned that illegal
fishing activities in the lease area are increasing. They cited the following reasons: lack of law
enforcement; poverty; and, the limited capacity of the lease and sub-lease owner to monitor the area
the whole time. The stakeholders also mentioned that the ecosystem was degrading because of
aquaculture, agriculture, and the construction of new infrastructure. The sublease owner group raised
irrigation as an issue affecting the ecosystem, especially fish migration for breeding and spawning.
Expansion of aquaculture and agriculture, and pollution from waste discharge directly into creeks and
rivers also contributed to the degradation of water quality and fish habitats (Table 3).

Dimensions Rank Key point/highlight

Biodiversity, fish stocks and habitats are degrading because
government prioritises agriculture and aquaculture; illegal
activities; and environmental degradation such as sedimentation
and pollution.

Fish consumption is stable because fish is also available from
aquaculture; however, the poor are affected the most because
Livelihood 2 they are food-dependent on capture fisheries. Income of fishers
and leaseholders are decreasing due to the deteriorating fish
stocks and development priorities.

The lease area is fully controlled by the lease and sublease
owner. The lease and sublease owners get the highest benefits.
Selected fishers get benefits because the lease/sublease owner
provides loans and fishing equipment.

Building of irrigation gates affects fish migration; illegal fishing
External drivers 3 and poaching are increasing due to poverty; environmental
degradation due to agriculture, aquaculture, and pollution.

Natural system 4

Governance 1

4.1.2. Productivity and income

All respondents mentioned that productivity of the lease area decreased compared to five years ago.
According to the fishers, they previously caught 7 - 10 viss (16kg) per day during the peak season. Now,
they catch around 6 viss (9.6kg) per day during the peak season. At low season in the past, the fishers
caught at 3 -4 viss (6kg) per day, compared to one or less than one viss (1.6kg) per day todar. The
processors group confirmed the catch decreased compared to five years ago. They used to buy 300 —
400 viss (480 — 640 kg) per day during peak season; at present, they process 200 viss (320kg) per day.
Catch corresponds to the total production of the lease owner at around 10,000 viss (16 tons) per
month during the peak season. They attributed the declining volume of the fish to the establishment
of irrigation gates and channels that blocked fish migration. The expansion of agriculture and
aquaculture in the lease area also caused fish habitat degradation.



According to the lease owner, revenue from the lease was lower than ten years ago. The price of the
lease 10 years ago was only 3,500,000 Kyat (2,600 USD) per year, now the price of the lease is around
12,000,000 Kyat (9,000 USD), an increase of more than 3 times. The lease owner divided the lease
area into four sections and rented it out to sublessees to manage. The sub-lessee pays the lease owner
according to the size and productivity of the area they are provided with. According to sub-lessees,
the payment ranged between 1,000,000 Kyat (746 USD) and 4,000,000 Kyat (3,000 USD). The sublease
owner will manage the assigned area and the usual fee the sublessee collects from fishers was 5,000
Kyat (4 USD)/year for specific gears (gill net and traps). The sublessee provides loans in the form of
materials and gears to fishermen and obliges the fishers to sell all their catch to him/her at an agreed
price (usually 10% lower than the traders’ price) as repayment of the loan. At least 6 fishers were
allowed in one section of the lease and they have an agreement that the sub-lease holder can purchase
their whole catch at 10% below market price. The sub-lessee provides loans at a minimum of 10,000
Kyat (7 USD) to a maximum of 1,500,000 Kyat (1120 USD). If the fishers couldn’t follow the agreement
between them and the lease and sublease owner, the lease owner confiscated all the materials, gears,
and boats provided to the fishers.

According to the fishers’ group around 50% — 100% of their income came from fishing. Around 25%
of fishers do so full-time. The part-time fishers represent around 70% of fishers in the area, fishing
mainly during peak season. The fishers mentioned that their income declined compared to five years
ago. Their current daily income from fishing ranged between 3000 — 5000 Kyat (2 — 4 USD)/ day.
Some said that although their catch volume has decreased their income hasn’t decreased over time,
as the price of fish has increased. For example, the price of catfish before was 1,500 Kyat (1 USD) per
viss, the current price is 3,500 kyat (2.6 USD) per viss. The most commonly caught fish species were
snakehead, stinging catfish, climbing perch, and catfish.

4.1.3. Benefit sharing and equity

The performance of the individual management of the lease does not provide equal benefits to all
small-scale fishermen. According to fishers outside the lease area, only fishers selected by the
lease/sublease owner can fish in the lease. However, the sublease owner said that they allow
fishermen to fish freely in the lease area for household consumption during the closed season. They
asked these fishers to work with them during the start of fishing in the lease area. The
DoF/government thought that the current management system was fair because the lease owner
divides the lease into four segments and sub-lessees then manage and support the fishers in their
segment. The fishers under the sublease owner agreed that they are benefitting from the system
because the sublease owner provided gears and materials which enable them to fish and which they
paid back through selling their catch to the sub-lessee.

In terms of equity, the lease owner got the most benefits from the lease. He can easily recoup his
investment from the payment by the sub-lease owners, while he directly manages his own section of
the lease. The sublease owner and collectors come second in terms of the most benefits derived from
the lease. However, they need to invest more in materials/gears for their fishermen and artificial fish
refuges that attract fish which is collected during the open season. The lease owner, sublessee and
their collectors get additional benefits through the grading and processing of fish they bought
wholesale from fishers. The fishermen of the lease and sublease owners also benefited from the lease
because they are the only ones allowed to fish in the area. However, decreasing catches often hinder
their ability to pay back their loan from the lease/sublease owner. Often the only way out was to



borrow loan from outsiders at a high interest rate. There is very little equity under the current system
as only a few selected fishers allowed to fish in the lease area, while many fishers are not.

4.1.4. Access rights

The current lease management saw the sublessee paying the lease owner for the privilege to access
and manage the lease area. The lease price depends on the size of the fishing ground area; the larger
it is, the more expensive. Only the lease or sublease owners hold decision-making power on who is
allowed to fish in the lease area. If the fisher won’t pay the fee to the lease owner or sub-lessee, then
he won’t have access to the fishing area. The current access fee in the lease area ranged from 5,000
to 30,000 Kyat (4 — 22.5 USD)/fisher per year. The fishers are also obliged to sell their catch to the sub-
lessee or collector from whom they got the loan for a boat, gears, and materials. Sometimes the
fishermen who paid access fees could not pay back their loan because their catch was limited, so they
have to pay the lease/sublease owner by cash. Some sub-lessees further subleasing their areas to fish
collectors/retailers, if they cannot manage all. The fish collectors/retailers pay 50,000 Kyats (37 USD)/
year for their fish truck and pay another 30,000 Kyats (22 USD)/year for the fish net gear in one area.
If they changed their fishing area, they have to pay the same amount again. The village head thinks
that the right of access is not fair because the fees for fishers and collectors are expensive. Another
story that was shared was that the lease/sublease owner overfishes in their segment of the lease area.

4.1.5. Conservation

One of the rules of DoF put in place when awarding the lease was to re-stock fingerlings to the lease
area for conservation purposes. According to the lease owner they followed this rule by restocking
fingerlings amounting to 1% of the total annual lease fee. The species they re-stocked were rohu,
carp, silver carp and tarpian (Thai silver barb). However, there is no established conservation area
that can protect and ensure fish breeding.

The lease and sublease owners, and their fishermen follow the closed season regulation being
implemented from May to July. They installed their artificial fish refuge (brush) along the creek during
this period to keep fish from migrating. During the open season these fish refuges were enclosed with
nets and the fishermen and sub-lease owner collected all the fish trapped there. Based on the
experience of the lease owners and the fishers, the catch volume and biodiversity of caught fish were
decreasing. The species that were abundant before, such as snakehead, catfish, climbing perch, and
some species of catfish are now slowly declining. They observed that some species are now rarely
found in the lease areas, such as the freshwater prawn, stinging catfish, catfish, wallago, spotted
snakehead, mola carplet, and climbing perch. Only gourami and barb species are still abundant. The
fishers confirmed that overfishing takes place in the lease area. At the end of the lease operation
(February and March), all fishermen are asked to gather the remaining fish in the creek and hand it
over all to lease/sublease owner without incentive or payment.

In summary, the stakeholders who benefitted most are the lease and sublease owners, and their
selected fishers. Benefits sharing, equity, and access rights are not considered in this type of
management because the main objective is profit for the lease and sublease owners. Although, some
conservation practices are being implemented such as reseeding and implementing a closed season,
it is not working because at the end of the lease period all fish are collected by the lease and sublease
owner (Table 4).



Indicator Rank Key point/highlight
Although fish stocks are decreasing the price of wild fish
is increasing. It provides good income for the lease and

Productivity and income 1 )
y sublease owner. The fishers of the lease/sublease owner
have direct market access and access to loans.
. . . The lease and sublease owners are getting most of the
Benefit sharing & equity 4 & &

benefits from the lease area.

Only a few selected fishers are allowed to fish in the
Access right 3 area. Collectors or fishers need to pay high price for the
access to the lease area

Reseeding of the lease is included in the contract and
lease fee. A closed season is observed for three months.
However, at the end of the lease period the
lease/sublease owners collect all fish in the area.

Conservation 2

4.1.6. Gender dimension

The lease and sublease owners are all men. Similarly, the fishers working with the lease and sublease
owners are all men. The fishers outside the lease said most of them are men and no women were
involved in fishing activities. The women are involved only in preparing gears, materials, and food for
the men who fish. On the other hand, all retailers and processors interviewed were women. They said
few men are involved in this activity because their main activity was the fishing itself. According to the
women processors, around 70% of the household income came from selling dried fish and fish paste
they had processed. The women retailers mentioned that 100% of their household income came from
selling fish. Women involved in fish processing or retailing mentioned that they have a higher income
than the fishers because their products add value to raw fish and this increases the prices threefold.
The fishers have a lower income because the sublease owner or collector buys their fish at 10%below
market price.

4.2, Dimensions of Strength and merits of the system

The strengths/merits of the current fisheries management system were assessed using the four
dimensions of the PDAM framework. The assessment shows (Figure 5) that almost all of the strengths
and merits identified fell under the ‘people and livelihood’ dimension, in particular to fishers of the
lease/sublease and retailers. The provision of equipment and gears to the fishers through loans, and
assured market access were cited as the main strengths of the current management system. Only the
government and lease/sublessees mentioned the strength of institutions and governance regarding
control of fishers and of the lease. The dimensions for ‘natural system’ and ‘external system’ have the
lowest number of strengths and merits. Only the DoF/government and sublessee know about the
agreement on reseeding/restocking of the lease. The fishers and retailers don’t know any conservation
efforts being conducted or practiced in the lease. There is no initiative to conserve resources since the
operator changes every year. As evidence, they mentioned the end-of-operation harvest of all
entrapped fish—all sizes and kinds-- by the lease and sublease owner since they are not assured
whether they will still be the operator next season.



Fisheries managment system
merits and strenghts 12 -
10 -
8 -
6 -
People& 4 -
Livelihood 2 -
1> 0 -
10 & e 5
5 & ’@é\ 'b‘\g &
N ¥ < N
External Natural R\ \"J & Y
o Qo S o
drivers System \Q‘/B BN ofo &*
oQ % Q <</+
€ &P
N
&
NS
Institution &
governance H Lease Holders ® Fisher Group
DoF/Gov Private sector

Figure 5. Strength and merits of the current management system

Leaseholders

The sublease owners thought that the main strength of an individual lease was the uncomplicated
operation and management of the lease area. They decide by themselves how to operate the lease
and their fishers have to follow the agreed management system. The system does not confuse the
fishers what to do and where to sell their catch. Because there is only one investor (lease owner),
there is no need for consensus on the operations and benefits. The lease holder provides boats and
gears to fishermen and then they sell the catch to the lease/sublease owner. The lease/sublease can
limit and control fishing activities in the lease areas to their fishers.

Fisher Group

The fishers of the lease/sublease considered the fact they don’t have to invest as a strength, because
they are poor and do not have enough money to invest in fishing. They saw an advantage in taking out
a loan for a boat, gears, and materials from the lease/sublease owner. The other strengths they
mentioned were:

e They do not need to bid for the lease: no need to invest or get a loan to bid in the auction.
They said that they only need to develop a good relationship with the lease/sub-lease owner.

e No problem where to sell their catch: they are obliged to sell their catch to the lease/sublease
owner and there is no need to find a buyer because the lease/sublease owners are
automatically their buyers.

e Having access to wider area of the lease: the selected fishers have a wider area for fishing
because the lease/sublease owners limits the access so only the selected fishers they manage
and trust can fish there. These fishers can catch more to sell to the lease/sublease owner.



e The DoF closed season regulation is followed: the fishers follow the law on closed season and
assist in re-seeding the lease to ensure a higher catch during the fishing season. Previously, a
lot of fish are left over after the end of the fishing season.

DoF/Government

The government group said the main strength of the individual lease is the strong investment of the
lease owner. The lease owner has the money to invest and can even afford an increase in the floor
price. The government earns more money from the auction. Other strengths mentioned were as
follows:

e Powerful management of fishers —the lease/sublease owner has full power to control the
fishers to improve his business. This reduces competition by other fishers because only the
selected fishers are allowed to fish in the lease area.

e The lease/sublease has market control. The lease/sublease owner controls the market price
because they have an agreement with their fishers they will buy fish at a set price. The
repayment of loans by the fishers is also done through this set price agreement. Lease owners
can sell fish products where they want and at a price they choose.

e The lease/sublease owners control their fishers. Through fisher selection, provision of loans
to fishers, and their position as sole purchaser, the owner/sublease can impose regulations
on their fishers.

e The re-stocking of fish in the lease area was based on DoF rules and aptly followed by the
lease owner during the lease period.

Private Sector (retailers/processors)

The retailers/processors said that the lease/sublease owner is powerful and could expand their fishing
ground in the floodplains or beyond the agreed area. However, this was before the development of
aquaculture ponds. The other strengths/merits of the current management they saw were:

e The fish retailers can collect a good amount of fish from fisherman - because the sublease
owner controls the lease and provide rights/access to retailers to buy more fish from the
fishers.

e Collector can sell fish at a big market (Yangon) — The retailers have a good amount of fish to
transport and sell outside of the township to get a better price.

e Job opportunities in the fisheries sector — there are less competitors and retailers can buy a
good amount of fish from these fishing grounds to transport and sell at markets in Yangon.

e Consumers can buy fish at a lower price — because the sublease owner/retailers are buying a
lower price from the fishers, thus, they can sell the fish at a lower price.

The common strengths and merits of the individual lease management among stakeholders are the
full control of the lease and market providing more benefits to lease and sublease owners; investment
of lease/sublease owner to fishers, providing benefits for the selected fishers; control of the fishers,
providing more rights to lease/sublease to control both benefits and resources; restocking, although
this is being practiced both by the lease owners and DoF, there is no basis that this is contributing to
conservation because the lease/sublease owners harvest all the fish before the end of annual lease
(Table 5).

| Merits/Strengths ‘ Common to Groups Description




Control of the lease and market

Sublease owners,
Fishers group,
DoF/Government,
retailers/processors

The lease/sublease owners have the
control over the whole lease and
market for the fishers.

Investment of the
lease/sublease owner to the
fishers

Sublease owners,
DoF/Government

The lease/sublease owners invest
including loan to the fishers.

Control of the fishers

Sublease owners,
DoF/Government,
retailers/processors

The lease/sublease owners
determine who will be involved in the
lease, both in terms of fishing and
retailing.

Restocking/conservation

Fisher groups,

The lease owner agreed with DoF to

reseed the lease and follow the
closed season, as per the contract.

DoF/Government

4.3, Dimension of issues - weaknesses and constraints

Most of the identified constraints and weaknesses of the current fisheries management fall under the
livelihood dimension of the framework. Decreasing catches and a fixed fish price were the main
constraints cited that have significant impacts on the livelihood of the fishers (Figure 6). The sublease
owner mentioned that their income has decreased compared five years ago. The increasing cost of
the annual auction against declining catch meant that the lease/sub-lease could not get back their
investment. They don’t get any support from the government and financial institutions to purchase or
manage the lease.

On the governance dimension, the government mentioned the conflicts between other fishers and
lease owner as a constraint, due to the latter’s control of the access to the fishing areas. Interviews
with fishers outside the lease mentioned that they have to fish far away from their village because
they are not allowed to fish in the lease area. lllegal fishing and poaching were mentioned as
constraints under the external drivers dimension by the lease/sublease owners. However, this was
never mentioned by the fishers, retailers, and government who thought the lease is fully controlled
by the lease owners. For the natural system dimension, the government mentioned overfishing and
deteriorating breeding habitats, development in the area blocks fish migration routes.
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Figure 6. Constraints and weaknesses of the current fisheries management system

Lease holders

The sublease owner on the current management cited their investment as the main constraint. The
individual lease management imposes a system that the lease/sublease owners invest by equipping
their fishers with boats, gears and materials. With the decreasing catch, the lease/sublease owner
sometimes cannot recoup their investment in the limited lease tenure of one year. Other constraints
mentioned were:

e Lack of support from financial institutions for the management of the lease. The
lease/sublease owner mentioned that they have plans for their fishers and the lease area,
including conservation management, but lacked support from any financial institutions.

o lllegal fishing (electrofishing and poisoning) — Although the lease is divided into four segments,
illegal fishing activities could not easily be eliminated because the difficulties of poorer people
regarding their livelihood, which forced them to fish illegally.

e Decreasing fish catch in the lease — according to the sublease owner fish stocks are
continuously decreasing because of over-harvesting and changes to the natural flood cycle.
They also attributed this on the establishment of a water gate for irrigation which blocks fish
migration during the flood season.

e lack of control of outside fishers. The lease area is wide and the sublease owners cannot
monitor and prevent outside fishers throughout. Poaching occurs and sometimes the sublease
owner allows the community to catch fish for consumption.

Fisher group under the lease/sublease owners

The main constraint mentioned by fishers of the lease/sublease is the fixed fish price. The fishers said
the lease/sublease owner buys their fish at a very low price, around 30% lower than other collectors
in the village. The fishers mentioned other collectors buy at a price of 1,000 Kyat/viss but the
lease/sublease owners only pays them 700kyat/viss. They said that they cannot sell their catch to
other collectors because the sublease owners provide them their loan and materials. Other constraints
cited were as follows:

e Fishing without incentive during the final harvest before the lease ends. The usual practice
of the lease/sublease owner was to harvest all the fish in their lease areas before the end of



the lease contract (April). The fishers were asked to enclose the fish in an impounding area,
where all trapped fishes are gathered. The fishers have to do this without incentives; if they
do not help in this, they will not be allowed to fish next season.

Lease/sublease decides on the fishing areas for the fishers. According to the fishers, they do
not have the liberty to select good fishing areas because the sub-lease owner took good
fishing areas for himself.

The lease/sublease owner decides on what fish to catch and buy. Lease owner determines
what fish the fishers will catch based on current market demand and the period in which
certain fish species have a higher price. The fishers follow the lease/sublease owner or their
catch will be cheaper or it will be kept for making raw fish paste.

Compulsory payment of fisher’s loan before the end of the lease — the fishers agreed to pay
back his loan through selling fish to the lease owner at a lower price. If the full amount of
the loan was not repaid before the end of the lease by selling fish, the fishers have to pay
cash through loans from private money lenders with high interest rates. If the fishers don’t
pay, the lease/sublease owner will report to the authorities for legal action. The fishers who
don’t pay their debts will not have a chance to be part of the lease fishers in the next season.

DoF/ Government
The main constraint of the current management is the decreasing fish resources because of

overfishing — according to the government officers. The lease/sublease owners are equipping their
fishers to catch more fish resulting to overfishing in their corresponding areas. The use of illegal fishing
methods (electrofishing and poisoning) in the lease areas was another factor. Other constraints cited
by government respondents were:

Aguaculture is decreasing the fish breeding and spawning grounds. The current management
does not have the mandate to stop the expansion nor does the owner of the lease.

Less opportunities for more fishers. The lease/sublease owners fully control all fishing area of
the lease. They only allow few selected fishers who work for them, therefore, excluding access
to the area for other fishers.

Conflicts between lease owner and fishers outside the lease. Because only fishers who work
for the lease/sublease owners are allowed, other fishers tend to poach and fish illegally. These
conflicts are usually brought to the local authorities to solve and settle. Another conflictis the
control of the lease/sublease owner over fish price and market access.

The individual lease management does not contribute to the environment and socio-
economic dimension of the community in the area. Government officers saw individual
ownership as a selfish private business with profit as prime motive. The lease/sublease owners
do not consider how to conserve and sustain the fisheries resources for the next generation.

Private Sector (retailers/processors)

The practice of the lease/sublease owner of selling access to the lease at a very high price was the
main constraint seen by retailers/collectors. This is also true for fishers allowed to fish in the lease
area. In certain areas the fee to fish is higher than the gear license fees paid to the government. Other

constraints cited by the retailers are as follows:

The current management does not provide equal access to the fishing areas. The lease/sub-
leases was very selective on fishers allowed to fish in the lease area and those allowed are not
given access to areas with more fish.

Some collectors have to pay a license fee for collecting fish. This results in high expenses for
retailers/collectors.



e Decreasing worker/fishers for the lease owner. Since the fishers get low benefits from the
lease owner, they tend to look for alternative jobs.

e Only few can be a sublease owner. Most of the time the only one who can sublease and fish
in the lease area are the lease owner’s relatives.

The constraints that is common among stakeholders presented in Table 6 are; decreasing fish catch
affecting income and livelihood of both lease owner and fishers; the limited access to the lease area,
lease owner controls the selection of a few fishers to his benefit; and increasing lease price, a lease
owner is hesitant to continue bidding in the lease because the auction price increases while catches
are decreasing.

Constraints and weaknesses Common to Groups Description
Decreasing fish catch Sublease owners, The fish stock is decreasing because
DoF/Government of overfishing and habitats

degradation

Limited access to the lease Fisher group, The lease owner identified the area
area DoF/Government, allowed to fish, there is limited
Private sector opportunity for fisher, lease allowed

fishing to their relatives and friends

Increasing price of the lease Lease owners, Fisher The lease price is yearly increasing,
group, the fishers could not pay loan,
retailers/processors retailers pay high to lease owner.

4.4, Interaction between constraints

Constraints have been categorized under the four dimensions of the PDAM framework; (i) Livelihood;
(ii) institutional/Governance; (iii) External Driver; and (iv) Natural system (Figure 7). Results of the
workshop indicate that more issues on livelihood and institutional and governance are apparent. In (i)
livelihood dimension the increasing lease fee constrains the capacity of stakeholders to pay the fee,
which is linked with the restriction of fishing activities; less fishers benefitted; and it causes loan
default and complaints. These issues are linked with the (ii) institutional/governance issue - in relation
to conflict between lease/sublease owners and fishers both inside and outside the lease. Once there
is dissatisfaction among the fishers, this results in poaching and illegal fishing activities in the lease
area, categorized as (iii) external drivers. Finally, these external drivers will affect the (iv) natural
system in several ways such as, decrease of fish catch and breeding areas, and decline of fish
biodiversity, which is affecting the livelihood of the people, especially small-scale fishers.



4.5, Entry points for improvement of the management system

Based on the interaction of constraints, the main entry points for improvement should be policy
support of the institutional/ governance, in particular around conflicts between stakeholders on how
they can be united/organised to address the issues they currently face. Aninitiative to open up fishing
access in the lease area can possibly reduce conflict and address the issue of poaching and illegal
fishing activities. This initiative will also assist in the promotion of conservation in the area resulting in
more sustainable fisheries. Higher catch volumes will result in a higher income for fishers, which they
can use to bid for the next auction and have full control of and benefit from their fisheries resources.

4.5.1. Constraints to can be solved at local and higher level

The respondents think that around 60% of the constraints they identified can be solved at the village
or township level (Figure 8). These includes: illegal fishing activities (electrofishing and poisoning);
poaching; decreasing catch; access to the fishing areas; better fish prices; conflicts between lease
owner and fishers; and equal treatment of all fishers. For higher level interventions, the constraints
mentioned are: policy support for conservation practices; encroachment and conversion of lease areas
into aquaculture or agriculture; technical support for livelihood diversification from the government;
and support from financial institutions.

Results of workshop showed the different perspectives of the stakeholders on how an issue or
constraints can be solved. The lease owner and the fishers group perceived that constraints can be
solved at the local level without any policy support for their recommended solutions. While the
DoF/government and the private sector believe that most of the constraints mentioned may be solved
with policy support. They believed that constraints can be easily solved if there are corresponding



policies to support the intervention, in particular regarding technical and financial needs of the
stakeholders.
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Figure 8. Administrative level where constraints can be solved

4.5.2. Constraints that can be solved by stakeholders

The respondents determined who can solve the weakness/constraint they identified during the
discussion. Around 57% of all weaknesses/constraints were perceived to be solved with other
stakeholders rather than their group (Figure 9).

e Lease holders think that illegal activities, poaching and limited control of the lease area can
be solved within their group. However, they need external financial support and they need to
address the decreasing fish stocks in the lease area.

e The fishers’ group thinks that all their identified weaknesses/constraints can be solved within
their group, but they need to negotiate and cooperate with other stakeholders. For example,
the low price provided by the lease/sublease/collector for their catch, this can be solved by
discussing with the lease/sublease/collector to increase the fish price, as they know the
current market price. They have done this previously and the lease owner agreed with them
the increase the fixed price. On the issue of free service for the final harvest, the fishers said
that the lease owner may consider providing incentives if he can see the effort done by fishers
for this final harvest. Issues on the access to productive areas, selection of which fish to catch,
and the capacity to pay the loan needs to be negotiated with the lease owner with the support
of the local authorities.

e The perspective of the DoF/government differs from the local communities. They believe that
issues regarding management in the lease area needs support from external stakeholders,
especially for the government. According to them, the declining fisheries resources, degrading
habitats, socio-economic issues, and conflicts between the lease owner and the fishers, can
be solved through the assistance of the government, NGOs, and the private sector.

o The retailers and collectors think the issues they mentioned can be solved either within their
group or through collaboration with other stakeholders. The constraints that can be
addressed within the group are: equal access to fishing for all fishers, through negotiation with



the lease owner; and, the limited number of workers or fishers that can operate within the
lease, negotiation with the lease owner to allow more fishers in his lease area.

Results of the workshop reflected the knowledge, attitudes, and decisions of each stakeholder group.
It was observed that fishers have limited knowledge about their rights and access to communal
resources. Their knowledge on policies that can support them was also limited and they are dependent
on decisions by the lease/sublease owners. They have limited awareness of any government
assistance they can get, even from stakeholders outside their communities. This is clearly illustrated
through the fishers thinking they are the only ones who can address their identified constraints. The
complete opposite can be said about the government and the private sector, who knew and
understood the policies. As for the lease/sublease owners, they tried to conceal these rights to the
fishers as this has implications for their power and potential benefits from the lease area. The
retailers/collectors (private sector) group understood the fishers’ challenges and capacity. They
believed that the issues raised could not be solved by their group alone but through collaboration with
the government and other stakeholders.
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Figure 9. Stakeholders that can solved the constraints

5. Discussion

5.1. Specific entry point at the Fishery management level

Awareness raising by government authorities to the community. The workshop and interviews
showed that people were not aware of the conservation practices being implemented in the lease
area. They knew about the closed season but didn’t know for what purpose or understood its intent
was to increase the lease owner’s catch during the peak season. They were unaware of the
conservation intent of re-stocking/reseeding of the lease area. The communities were not aware of
their rights regarding communal resources. They didn’t know where to seek support when faced with
issues related to the lease/sublease owners.

Use of previous experience to resolve current issues. The fishers cited previous experiences in
resolving some issues in the lease with the lease/sublease owner, for example, demanding an
increased price for their catch which the lease owner considered.

Diversifying livelihood opportunities for the fishers. The fishers could not leave or complain to the
lease owner out of fear of losing their source of income. With the declining productivity of the lease
area, it is important to bring in enterprises such as fish processing, aquaculture, and other trades or



services. It is also important to enhance stock re-generation through establishing fish refuges or
conservation areas. Since the lease/sublease owners control and limit the fishing grounds, they need
to extend their support to other fishers through provision of training on fish processing techniques,
and provision of loans.

Intensifying government intervention in sustaining fisheries resources for most the poor people
source of food and protein. The interaction of agricultural development and sustaining fisheries
resources should be further clarified. The law onillegal fishing needs to be enforced strictly since illegal
fishing in lease areas increases annually. Community-led enforcement of the illegal fishing law needs
to be intensified in the surrounding villages since they are the ones who are in the area the whole day
and can protect and conserve their resources.

5.2. Generic entry point at the higher level

Development of a government policy for integrated cooperation between different water-user
stakeholders. All stakeholders cited decreasing catch within the lease area. This is attributed to many
factors including the diversion of water for irrigation and enclosure of deep areas to be used for
aquaculture. The stakeholders think that the change of the natural water flow affects the ecological
and biological systems, especially for migrating species.

Resolving the issue of access to the lease area. The lease/sublease owner still chooses the area for
fishers who are allowed to fish, reserving the productive areas for himself. The fishers are at a
disadvantage regarding benefits and access rights. The government needs to intervene to include in
the policy the provision of equity to the fishers, especially for the poor to have access during the open
season. In fairness to the lease/sublease owners, a policy provision that they have control over fish
marketing in the lease area with the consideration of a fair fish price.

Financial support to assist lease/sublease owner and the fishers’ community. The fishery area for
the lease system is still productive and serves as a major source of income for all fishery stakeholders.
This meant that obtaining the lease through an auction system is still viable, with profits and benefits
for various players. Investing in the fishery area and its system will enhance the productivity and
improve the efficiency of the system. If the lease owners and the fishers can get financial support,
they can invest to improve their production, including buying equipment, infrastructure development,
and measures to increase sustainability of the fishery resources. Support by financial institutions may
jumpstart fish processing and trading ventures.

Clear policies and regulatory management plan on aquaculture and fish refuge/conservation areas.
Aquaculture is a rapidly emergent fisheries enterprise. There is need for regulations to determine
aquaculture areas, with consideration for water passages and important fish stock refuges. A
management plan should be developed in such a way that protected fish habitats and natural flooding
system for migrating fish species are assured. Government should take the lead in policy development
and planning of fisheries management areas. The plan should consider how the stakeholders in the
lease system can be involved.

Government support on community management system. There should be a gradual shift from the
current individual lease system to one that is more community-based. The latter ensures greater
equity of benefits and a more consensual system of fishery resource management. There is a need to
develop a policy that supports this shift. There is also need for an enabling environment that allows
the community to manage the shift. For example, the lack of investment capital within the fishing
community is a major issue. There is the question of management through a more engaged and



consensual manner. Such a shift will provide equal rights to the lease area and a better income or
livelihood to small-scale fishers. It also places the role of the community into the core of the system—
not just for livelihood but for biodiversity and common resources management. This will require a
more focused technical assistance from government in order to enable communities to take on bigger
roles in resource management.

Financial support to diversify fishers’ income source. The fishers are dependent on the lease owner
for access, decision-making regarding management of the leased area, boats and equipment, and
loan-capital to conduct fishing. This dependency should be resolved. Support for capitalisation is
crucial towards the community’s self-determination regarding production, trade, and sustainable
management of the fishery resources.

Township government and DoF endorsement of a policy to set up and make functional community
fishery groups. Community fishery policy provides rights to small-scale fishers to set up a group that
can acquire and manage the lease area. This will enable fishers have equitable access to the resources.
This places them as central participants in regulating their fishery, resolving overfishing, setting up and
managing conservation areas.

In summary, the generic entry point for the government in this case is to intervene trough
development of clear polices and to develop a plan to promote and support sharing benefits, equity
and access rights in order to achieve a sustainable fishery. It is also encouraged that the government
supports the development of policies for the cooperation between different water users in order to
have more sustainable sectors, which wouldn’t impact one of the population’s main sources of food
and protein. Livelihood development is integral for the fishers, since the fisheries are deteriorating
and needs time to regenerate. As for the specific entry point, awareness raising and motivation for
the fishers to unite and invest for a co-management system that will ensure equal access rights,
benefit sharing and equity, and achieve sustainability (Table 7).

Entry Points Description Issue addressed
Generic
Government The government will develop an Prioritisation of
development of policy | integrated cooperation policy that will agricultural development
for integrated guide the different water-use stakeholders
cooperation between in consideration of the fisheries as the
different water-user same priority as the other sectors
stakeholders.
Resolving the issue of The government should learn from the Access rights, benefit
access to the lease area | different experiences and use those as a sharing, and equity

basis for policy development regarding
access rights and equity

Financial support to The government should develop policies Limited availability of
assist lease/sublease that support the provision of financial funds for management
owner and the fishers’ assistance to lease and sublease owners and conservation
community. and the fishing community in order to

manage their resources sustainably.




Clear policies and
regulatory
management plan on
aquaculture and fish
refuge/conservation
areas.

The government should develop policies
and regulatory management plans that
control and inspect the impact of
aquaculture and agriculture on capture
fisheries.

Mitigating impact of
aquaculture and
agriculture on capture
fisheries

Government support
for community
management system.

The government should develop policies
that will emphasise support for co-
management.

Setting up and
strengthening of the
fishers’ group
management and
government collaboration

Financial support to
diversify the source of
income for fishers

The government should develop polices to
support livelihood diversification for
fishers displaced from the lease area.

Support to the poor
fishers displaced from the
lease areas.

Township government
and DoF endorsement
of a policy to set up and
manage a functional
community fishery.

Continue to develop the policies on co-
management to support sustainability of
fisheries resources in the lease areas.

Equity and access of more
people and sustainability
of the fisheries resources

Specific

Awareness raising by
government authorities
to the community

Extension activities need to be intensified
to inform the fishers of co-management
and conservation of the fisheries to
achieve sustainability.

Conservation issues and
sustainability of the
fisheries resources

Use of previous
experience to resolve
current issues.

The government should learn from good
practices previously implemented in the
community to be included in policy
development

Development of policies
that is relevant to the
fishers/community

Diversifying livelihood
opportunities for the
fishers.

Assistance for the diversification of
livelihood activities to the displaced fishers
in the lease.

Poverty alleviation for the
poor

Intensifying
government
intervention on
sustaining the fisheries
resources

Co-management need to be intensified
within the lease areas to ensure access,
sharing, and rights for more people and
sustainability of the fisheries.

Access rights, sharing of
benefits, equity, and
sustainability of the
fisheries resources.

6. Conclusion

The individual lease fisheries management system is operational in the Maletto Auk Met Kun lease
area. The system is auctioned off by the government for a period of one year. The winning leaseholder
pays around 9,000 USD against an expected catch volume between 8 to 16 tons per year (estimated
value at USD 41,600, therefore it is profitable). The leaseholder sub-leases the area by segments. They
allow selected fishers to fish for a fee and those fishers obliged to sell their catch at prices 30% lower
than prevailing trader prices, and take a loan on fishing boats, fuel and equipment from the
leaseholders. The leaseholder collects all remaining fish before the lease tenure ends, thus, not
ensuring the sustainability of fish stock for the following season.

This study affirms a definitive performance in terms of the system providing income and jobs to the
fishery stakeholders. There is no equity, with the leaseholder and sublessee markedly favoured; the



former collecting payments by the sublessee and both of them earning income from fishers and
collectors, through buying fish below market price from their selected fishers and through collection
of loan repayments by fishers. While fishers affirmed good performance for access to the
lease/resources and market, they are at a disadvantage compared to the leaseholder/sublease
because of these conditions imposed on them regarding access and marketing of their catch. There is
also the issue of an increasing number of fishers and illegal fishing by non-selected fishers which
results in lower incomes for fishers and collectors.

The natural system is deteriorating as evidenced by lower catch and lower biodiversity. The factors
contributing to this are the expansion of agriculture and aquaculture in the area, along with
sedimentation and pollution, which affects fish spawning areas and water flow. The leasehold system-
imposed re-stocking by the leaseholder is being done, but the potential benefits thereof are negated
when all stocks are harvested at the end of the lease period.

There are definite gaps on issues of fair access (non-selected fishers and prohibitively high access fees)
and equity (share of income from resource use). There is inadequate financial support to fishermen.
Policy and regulation enforcement was negligible since the profit-motive of the leaseholder prevails
over the sustainability of resources. The gender dimension is very weak because the stakeholders in
the resource management (lease and direct fishing) are predominantly male, with few women mainly
in the retail and fish processing.

The individual lease system has merits mainly on ensuring livelihood to the fishers selected by the
leaseholder/sublease. However, this is in contrast to the absolute control by the leaseholder on fisher-
selection, payment for access, fish prices, and the lack of empowerment of fishers -seen in their
inability to bid for themselves as they lack capital and are not very engaged in resources management.
The responses tend to show low merits for law enforcement and conservation. The main constraints
are in the decreasing catch and fish price control by leaseholders. The system mainly favours the
leaseholder and his sub-lessees, who dominate the system. The broader segment of stakeholders
among selected and non-selected fishers, retailers/collectors, women and the community as a whole
are exploited by the leaseholders by his hold over the lease and by his investment through which he
profits from the resources.

The identified weakness/constraints of the system are more kinks in the management, rather the
whole system itself. Issues of poaching, prices over catch and incentive during end-of-term harvest
are solvable between the fishery stakeholders. Issues of degradation of the fishery area and
inadequate financial and technical support are to be resolved at higher level with government and
external stakeholder’s intervention.

To ensure broader participation by the fishers’ community, the individual lease system should
transition to a community-managed system.

e One way to do this is divide the lease area into segments: one for individual lease system (to
be rescinded later) and a pilot community-lease system.

o A step-by-step government plan is needed. This should be done in cooperation with the
fishers’ communities and external development agencies.

e Akey aspect here is organising the fishers’ communities in order to prepare them to bid and
manage the lease area or its segments by themselves.



This organising effort will require empowering them through financial support to be able to
bid, firming up their operational and management plan (e.g. fishing regulations, equity
management, local trade and external trade, etc.).

This should go hand-in-hand with enhancing their capacity for sustainable resource
management (e.g., patrol systems, community refuges for re-stocking).

The transition plan should also foster a broader plan that encompasses how agricultural
development, aquaculture and fishery conservation could be integrated.
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Abbreviation

AD Ayeyarwaddy Delta
CDz Central Dry Zone
CSO Civil Society Organization
DoF Department of Fisheries
FAO Food and Agriculture Organization
FDA Fishery Development Association
FG Fishers’ Group
FGD Focus Group Discussion
HH Household
Kl Key Informant Interview
NGO Non-government Organization
PDAM Participatory Diagnosis Adaptive Management
RAAIS Rapid Appraisal of Agricultural Innovation System
usbD United State Dollar
WF WorldFish
Note:
Currency Exchange rate: 1 USD =1,346 Burmese Kyat

Weight Conversion:

1 Viss = 1.6 kilogram



1. Objective of the study

The aim of this case study is to generate an “in-depth” understanding of the co-managed lease
fisheries management system in Maubin, with a focus on identifying major issues and potential entry
points for addressing them. Hence the specific objectives are as follows:

e Assess performance of the Individual Lease fisheries management systems based on agro-
ecological, social, and institutional environments in Malato Village tract, Maubin; and

e Identify key issues and opportunities for interventions to improve the performance of this
fisheries management system.

2. Methodology

This case study documented the co-managed lease fisheries management systems based on its
current performance, strengths/merits, and weaknesses/constraints using both quantitative and
gualitative indicators. The final output was the identification of entry points both at the local and
higher level for sustainable capture fisheries in the area. The selected case study is located in Malato
Village tract, Maubin Township. The site was under an individual lease management system until 2017
when it was changed to a community fisher group management system. The information and data
used in the analysis were from both primary and secondary data sources .

Review of Secondary data

A matrix was developed to compile existing information about the site, fisheries, and type of
management in the target area. The information gathered to complete the matrix was sourced from
census, FAO assessment, MYFish 1 fishery survey, MYFish 2 Component 2, and other available
information from DoF District, Township and Region.

The Analytical Framework

The approach for the case study characterization process was adopted from the tool Rapid Appraisal
of Agricultural Innovation Systems (RAAIS). RAAIS is a diagnostic tool originally developed for the
agricultural sector that allowed for analysis of issues rangin from broad entry theme towards more
specific entry points for productivity, natural resource management, social development, and
institutional innovation. The RAAIS tools were combined with another theoretical framework tailored
to the identification of fisheries management issues--the Participatory Diagnosis Adaptive
Management (PDAM) (Table 1). The two frameworks were combined, adopted, and graphed into the
radar issues of PDAM as the four analytical dimensions based on RAIIS results. The four dimensions
are elaborated, as follows:

Assessment Dimensions Indicators
People & livelihoods Living conditions; diversification/income dependence; assets and income poverty
Natural system Biodiversity; stock status and trends; fishing practices; aquatic ecosystem conditions
Institutions & governance Fishing and development policies; organizational and institutional capabilities; access to

markets and financial services; collective action abilities; governance performance and
rights; legal frameworks
External drivers Infrastructure development; conflicts with other sectors or users

Definition of the four Dimensions!

People & Livelihoods - this is the socio-economic aspect of the fishing communities and it
encompasses household well-being, which includes household income, diversification of household

1 Definition was taken from the MYFish2 - Characterization Component 2
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livelihoods, household fish consumption, living conditions, norms and culture, and household assets.
It also can include conflict with other users and resource use

Natural system — a biological classification of yield, biodiversity and sustainability of the fisheries
resources and ecosystem, its stock status and trends (total catch, total catch by species, fishing effort,
catch by unit effort, and number of species), fishing practices, and aquatic ecosystem condition, such
as connectivity, breeding ground, pollution from upstream, agriculture, industry.

Institutions & governance — the manner in which a power is executed in the management of the
fisheries sector. It is the enabling environment aspect in governing fisheries management in order to
reach maximum sustainability (legitimacy, membership rules, access rights, management controls,
representation rules, sanctions, enabling legislation/policies/legal framework, local support, financial
management and services, access to market, organizational and institutional capabilities.

External drivers - outside influences that can impact the fisheries resources and its ecosystem. Various
external factors can impact the ability of the fisheries to achieve maximum productivity/biodiversity
and sustainability. These external factors might include infrastructure development, macroeconomic
instability, climate change and environmental uncertainty, migration, market demand changes, price
fluctuation, land use changes, migration.

RAAIS as a participatory diagnostic tool combines multiple methods of data collection, building on
existing experiences with rapid appraisal approaches and (participatory) innovation systems analysis.
The methods for the RAAIS shall generate both qualitative and quantitative data; facilitate ‘insider’
and ‘outsider’ analysis; targets different stakeholder groups across different levels with individual,
group and multi-stakeholder perceptions on weaknesses/constraints and solutions; and provide
sufficient detail on the main weaknesses/constraints under review, the capacity for innovation in the
fisheries management system and the functioning of the fishery management system. On the other
hand, the innovated framework will be used also to identify the performance, and strength/ merits
(what has worked) of the management systems under review.

Methodological steps

Based on RAAIS tool, the following steps were taken to assess the existing fisheries management
systems based on the context of each site: (i) identifying strengths/merits, and
weaknesses/constraints; (ii) categorizing strengths/merits, and weaknesses/constraints; and (iii)
exploring specific and generic entry points for recommendations for the current fisheries
management system to achieve equitable and sustainable fisheries. The objectives, sessions and
activities of each stage are presented in detail in Annex 1. The steps were conducted in the selected
site to gather a broad range of information from relevant stakeholders and articulate a participatory
assessment of existing fisheries management systems. These methodological steps are shown below:

Multi-stakeholder workshops focus mainly on insider analyses of the current fisheries management
system and conditions of the system. Three groups of stakeholders identified, categorised and
analysed strength/merits, weaknesses/constraints, and performance of the existing management
system to provide specific and general entry theme for innovation in the fishery management system.

The DoF and WorldFish in Myanmar led the selection and organisation of stakeholders who
participated in the multi-stakeholder workshop. A total of 18 participants, including 1 women
attended the multi-stakeholder workshop activity. Figure 1 shows the percentage of participants in
the three stakeholder groups. The Fisher Group had the highest participation, at 53% of total
participants.
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Figure 1. Participants of multi- stakeholder groups’ workshop in Taputtanaungyi village, Maubin
Township

Key Informant Interviews were facilitated through one-on-one conversations between WF/DoF team
members and a key informant. Four key informant interviews were done, with a village CFG leader
from Zee Kone village — who was also holder of Zee Kone segment of the lease, a village leader of Zee
Kone and Lat Pan Kone villages, the vice-chief of Maubin Township Fishery Department and a village
CFG leader and sub-village leader of Kon Dine Nay sub-village of Malato village track. The Klls were
used to gain extra in-depth information based on what was gathered during the multi-stakeholders
workshop, to validate secondary information, and to understand the perspective on the existing
fisheries management system in the area of relevant individual respondents.

Focus Group Discussions were facilitated with the representatives of full time fishers who are
members of the CFG, and the private sector (fish collectors/traders). A total of 18 participants,
including 1 woman, attended the focus group discussion. The FGD was used to collect more in-depth
information related to that received during the multi-stakeholders workshop and to understand the
perspectives of and dynamics between different groups under the existing fisheries management
system in the area.

A total of 36 respondents participated in the information/data collection during three days of field
work (12 — 14 August 2018) at Taputtanaungyi village, Malato Village track, Maubin Township. The
Fisher Group and the private sector had the highest number of respondents participating in data
collection (Table 1).

Table 2. Summary of methods and sampling strategies and sample size deployed during the study

Method Type of analysis Stakeholders groups targeted — Sample size
Stakehold | Researche | Fisher Fisher DoF/ NGOs/ Private
erled rled Group group Village CsO Sector

(Full time | (Part time | heads (Local fish
fishers) fishers) collectors)
Multi-stakeholder
Worksop X 8 ! > 4
!(ey . informant X 3 3
interviews
F<?cus . Group X 3 4
Discussion
Secondary data X
Total 36 19 1 8 8




3.

3. Fisheries System

3.1.1. Natural system and fishing techniques

The Hlaing Tar Mezali canal forms part of Toe (Thande) River floodplain, where seasonal flooding
dominates the whole area. It was a burrow pit that was created in 1995 when the soil was excavated
to build a section of road between Hlaing Tar and Mezali villages, which later became the main road
between Yangon and Maubin. The road and the canal run across the floodplain north of Toe, (section
of Thande River as appears on Map), between Malato and Gyi creeks. Originating at the river in the
south, the canal extends northward, on both sides — the larger on the east and smaller on the west of
the road. To the east of the canal lies a vast expanse of rice paddy.

As soon as the canal was completed a gate was installed to regulate water for irrigation. Over the last
few years, however, more and more aquaculture ponds were developed by private individuals in areas
not far from the lease, within the rice paddy landscape. In Maubin, over 50,000 acres of floodplain
were reported to have been converted to fish ponds.

As the wet season starts in June, the water level in the Toe river swells and flows into the canal,
however the gate is reported to be closed between May and August to prevent river water from
entering. This was reported to protect rice paddy and, later on, aquaculture ponds from flooding. Rain
and flood water in the wet season inundate the whole area thus providing productive fishing grounds
outside of the lease itself. While villages are well established along the two creeks on both sides of the
floodplain, eight villages along the canals are not that well established and were reported to have
been established relatively recently with permission from the Department of Irrigation after the road
was built. The residents settled in houses mostly covered with thatched roof and built on stilts slightly
over 1 meter on the fringes of the flood area between the road and the eastern canal. These villages
are among the poorest and are likely to depend on fishing more than on rice farming.

The lease was first put under individual holding arrangement, when it was divided into 5 segments by
the holder who subleased them to other people. The holder, sub-lessees, and fishers prepared their
fishing gears and equipment in August. They started fishing in September and fished until April, with
most of the fishing taking place between September and November. The main fishing gears used are
set and drifting gillnets, surround net combined with brush-park, stow net, cast nets, trammel net,
drag nets, and traps.

DoF last year granted the lease to a Community Fisher Group (CFG) at the floor price without holding
an auction. Under the new management the lease is divided into seven segments, following the
milestones on the road. Eight non-fishing zone have been established, one by each village. In principle,
each segment has a non-fishing zone except the segment where two villages are located — Haling Tar
and Lad Pan Kone — where 2 non-fishing zones are established.

The main fish species caught in and collected from the lease area include rohu, catla, tilapia,
snakehead, and snakeskin gourami. Fishers mentioned a continuous decline in fish catch for the last
five years from 10 viss (16 kg)/day to only 3-4 viss (4.8-6.4 kg)/day and from 5 viss (8 kg)/day to 1 viss
(1.6kg) per day in the high and low season respectively. The issue of declining catches was raised not
only by fishers but also by other actors in the supply chain. Fish collectors and traders reported to
collect only 20 - 30 viss (12.5 — 18.75 kg) from 10- 15 fishermen now (1-2 viss from each fisher)/day.
This was reported to have partly contributed to the increase in fish price, for example, the price for
snakeskin gourami went from 500 Kyat per viss to 1,300 Kyat (USD?) per viss now. Similarly, the price
for snakehead fish went from 2500 - 3000 kyats (USD?) per viss to 5000 kyat per viss.



3.1.2. Changes in fisheries management

When the irrigation channels were turned into a lease in 1997, the floor price for the first auction was
around 300,000 Kyat (223 USD). Generally, the auction starts in April and is granted in May. Closed
season is from May to July. Until 2012, bidders included local residents and residents from elsewhere
but this was changed to only allow local residents to place a bid. A recent change was seen in 2017
when a lease was granted directly by the DoF to a CFG at a floor price without a bidding process. This
was done following a request by the CFG for a number of years and was decided in favour of CFG
management by the regional government.

It started in 2013 when a local NGO - Networks Activity Group (NAG) provided over 200,000 Kyat (149
USD) to the CFG that year to organise awareness-raising activities concercing co-management. The
Pyapon-based Fisheries Development Association (FDA) was engaged to raise awareness of the local
fishers at Hlain Tar Mezali regarding CFG management. In the same year, 47 members from 4 different
villages in the lease area joined to form a CFG, Kya Ye Unity Fishermen Association (KYUFA), mimicking
the FDA’s structure and operation. The early intention was to influence change in fisheries
management in Maubin but not necessarily manage Hlain Tar Mezali directly. In 2014-2015 the CFG
submitted a petition to Township DoF for a change in fisheries management in its area, claiming the
local fishers were either denied access to the lease or the fees were too high for local fishers to pay
back. The first demand was for a reduced fee and to allow CFGs to bid for the lease. The same
complaint was submitted to the regional government. The regional government later gave instruction
to permit CFG to bid for the lease/lease at a floor price below than four (4) million Kyat (2,972 USD)
and this provided the basis for bidding on the lease by CFGs.

As the CFG gained support more and more fishers registered as members. Currently, the CFG has over
300 members, members are not necessarily from the Hlain Tar Mezali area. In 2017, the CFG secured
additional support from NAG to negotiate with the regional government about granting a license to
the CFG. Since there was only one CFG that submitted a bid for the lease, DoF decided to grant the
lease to the CFG at the floor price for a one-year term. Once access was granted to the CFG in 2017,
DoF helped with awareness raising concerning laws and regulations, and supported the CFG to control
illegal fishing.

A CFG Management Committee for the lease was formed and was charged with managing the
fisheries, delineating and protecting the no-fishing zone in each village, and allocation of 2 to 3 brush
parks per village for fishing. Similar to the sub-lease system in the past, a fisher who pays an access
fee to a particular village CFG leader may only fish in the relevant segment held by that leader.
However, this rule is flexible as village CFG leaders negotiated for some fishers from one segment to
fish in other segments as well.

The price of the lease consistently increased at about 10% per year between 2014 and 2016.
However, the floor price offered to the CFG increased at a slightly higher rate, from 10.6 million Kyat
in 2016 to 13 million Kyat in 2017 (Figure 2). On top of the floor price there is a commitment by the
CFG to commit funds, 0.7 million Kyat in 2017 for example, for seed stocking by DoF, resulting in a
total price of 14.3 million Kyat (10,524 USD).
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There is a noticeable long delay this year as the bidding process had not taken place and was reported
to be scheduled for 15" August. The actual auction was later reported to have taken place on 18t
September. At least 2 CFG groups were reportedly prepared to submit their bid for the lease for 2018.
Regardless of the 10% annual increase in floor price, every 5 years a recalculation is made based on 5-
year average bid price to reset the floor price for the following year.

3.1.3. Current organisation and management

The lease was controlled and managed by an individual leaseholder since 1997. During this period
ownership of the lease changed several times. The main leaseholder arranges the fishing activities by
engaging labourers. The area can be subleased to others. Regardless of the fact that the lease is quite
small it was divided into five segments, each of which was subleased to other individuals in the local
area. Each segment was defined by the holder. The segments are not equal in size and are sold at
different prices, which are negotiated with potential segment holders. The main leaseholder usually
selects the people who submitted the highest offer as sublessee, however in some cases negotiations
do take place. The fees for each subleased segment for a full fishing season had to be paid upfront.

While the leaseholder mostly hires labourers to fish for him, the sub-lessees either fish themselves
and/or sell licenses to local fishers. Labourers were hired at a rate of 2,500Kyat/day and 4,000
Kyat/day (1.9USD/day, 3 USD/day) for women and men respectively. Women were mainly engaged in
picking fish from the net. Both the leaseholders and sub-lessees sell fishing rights to local fishermen
at 60,000-150,000 Kyat (44.6USD-111.4USD) per fishing season. Few local fishers were able to make
the full payment upfront and consequently decide themselves what to do their catch. Most fishers
couldn’t afford the full payment. They were allowed to fish, but could only sell their catch to the
leaseholder or relevant sub-lessees at lower prices. Fishing was only allowed between 3.5 to 5 months
a year.

Under the single lease holding system, it was difficult for local fishers not only to access fishing but
also to sell their catch to whom they choose because the local market was controlled by the
leaseholder and to some extent the sub-lessees who dictate fish prices. Poor fishers had to sell their
catch at rates that were only half of the prevailing market prices.

In 2016 more fishers launched complaints against the fee system claiming the fees were too high.
After intervention by the DoF the leaseholders agreed to make a compromise regarding the fee, for



those lodged the complaint. This marked the start of the growing consensus among community
members for the CFG to claim the rights to holding the lease. With permission from the regional
government, DoF arranged to grant the lease to the CFG, without an auction process, at the floor price
of 13 million Kyat for the 2017-2018 fishing season. The DoF set certain requirements when the lease
was granted: limit the number of set gillnets to three, a closed season must be observed between May
and July, and non-fishing zone must be established within the lease area.

In 2017, the cost was split into 7 parts as follows: 1) Hlain Tar and Lad Pan Kone - 5.3 million ; 2) Zee
Kone - 2.4 million; 3) Atet — 2.4 million; 4) Pa Pin — 1.7 million; 5) Pa Laung — 3.3 million; 6) Khanaungee
— 1.6; and 7) Alan Oak — 0.3 million. The total cost amounted to 17 million Kyat, including the floor
price of 13 million, administrative costs for the CFG management committee, a commitment to
restocking fish seed, cost for the conservation area, and repayment of interest on loans.

Currently, the Lease Management Committee (LMC) for Hlain Ta Mezali, also for KYUFA, has
Taputanaugi village CFG leader taking overall leadership role, a deputy leader from Tamalo village, a
secretary from Thayatengu Village, a vice secretary from Zee Kone Village, an finance from
Thayatengo, an accountant from Khanaungiye, an auditor from Athet village, and 4 other members.
Under the current management system, the lease is divided into 7 segments following the village
administrative boundaries after consultation with the LMC, a village tract chief, and township DoF
staff. For each segment a non-fishing zone, about 100m x 10m in size, is designated. The LMC
supervises how fishing is allowed in each and all segments. Practically, a village CFG leader is the holder
of the segment and makes an investment upfront to contribute to the overall cost for the lease. For
example, for Zee Kone village segment 4 CFG members pooled together 2.4 million Kyat to pay for the
rights to hold the segment. During the LMC's quarterly meeting, the Village CFG leaders report on the
fishing status in each segment, on conflicts in fishing, on pressure coming from external drivers, and
on level of compliance. Regardless of the change from the single holder to the CFG management
system, it is reported that some of the segment holders are the same, as for example, segment #1 has
had the same holder for the last 5 years.

It is to note also that the KYUFA does not only work at the Hlain Tar Mezali lease. With its experience
and the large membership beyond the lease, in 2017 it facilitated winning the auction of between 40
to 50 out of a total 146 leases in Maubin. However, most of the leases are under management by
other CFGs and it directly manages only Hlain Tar Mezali and two leases in the township. As it operates
from Taputtanaungyi village, where the leader resides, KYUFA claims to cover all its operational costs
from membership fees alone.

For Hlain Tar Mezali, KYUFA has developed guidelines on fisheries conservation management that
were submitted to the township DoF office at the time of the auction. The guidelines provide for
conservation within the lease area with the aim to maintain fish resources and species diversity and
to provide a regular source of income for fishers. Suggested management activities include 1) defining
conservation areas; 2) allocating funds for conservation activities by segment holders; 3) raising
awareness with local fishers on protection of the area; 4) demarcation of the conservation areas; 5)
enforcement of regulations. A general schedule is provided by the CFG for fines and penalties to be
imposed on fishers on violation of the conservation measures. This include an average 10,000 — 15,000
Kyat (7.4-11.1USD) for each fishing gear; 100,000 Kyat (74.3USD) fine on electrofishing and for
oversized fishing gears; and a reference to provision of relevant laws for destruction of information
panels. The process from these will go to CFG’s Fund of the relevant CFG.

Aside from the closed fishing season required by DoF and the non-fishing zone for each segment

enforced by village CFG leaders, the current management system only allows small-scale fishing.
However, there is no limitation on the number of fishers, gears, or fishing duration. The reduced
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accessed fees have enabled many more local fishers to access fishing and the rule applies equally to
all without any preference. The CFG issues warnings and fines between 50,000 and 500,000 Kyat when
perpetrators are caught.

4, Results
4.1. Performance of the system
4.1.1. Overall performance

The overall performance of the current fisheries management system was determined based primarily
on the perceptions of three types of stakeholders who shared their responses in the multi-workshop
activity. The PDAM framework was used to assess the performance based on the four dimensions:
natural system, people and livelihood, governance/institutions, and external drivers. The performance
score of each indicator was divided into three, with 3 as the highest score.

Stakeholders’ responses showed not much difference in current performance for all the four
dimensions. Institution/governance scored highest, followed by livelihood and people, and natural
system and external drivers scored joint-lowest, as shown in Figure 3. By performance indicators,
‘enforcement of regulation’” and ‘environmental degradation’ had the highest score. Biodiversity,
stock status, food security, market access, and access to resource & resource sharing were second-
highest followed by income, access to financial services, policy and regulation, and illegal fishing.
Habitat and infrastructure affecting environment got the lowest scores (Figure 4).

Several patterns emerged from the workshops. The fishers and government groups scored biodiversity
and stock status highly, while giving habitat a low score. The private sector and the government groups
had the same opinion regarding the average performance for food security. The fisher group gave this
a high score. The fisher group gave almost all indicators for institution and governance a high score,
while the private sector group gave all the indicators in this category a medium score. The government
group gave a high score to regulation enforcement, a low score to policy and regulation and the
remaining indicators in this category got a medium score. For indicators under external drivers, the
opinions among the three groups didn’t show distinct patterns. The private sector group gave medium
scores to all the 3 indicators under this category, the government group rated the performance for
illegal fishing and environmental degradation highly, and the fisher group gave a high score to
environmental degradation and a low score to illegal fishing, with no knowledge about infrastructure
affecting the environment.

In the coming five years, the performance for three of the four dimensions is expected to improve,
with the exception of ‘external drivers’ which is expected to get worse. There is consensus by all three
groups on the expected performance for the 3 indicators under natural system — improvement for
biodiversity and stock status, a decline for habitat. For the indicators under livelihood, the government
group foresees an improvement for both indicators — food security and income - from medium to high.
Both other groups expect no change from the current level, which is high for both indicators according
to the fisher group and medium and low respectively for the private sector group. All indicators under
institution and governance are similarly expected to increase to high for all indicators by all three
groups. For the external driver dimension, all three groups expect that performance on illegal fishing
will decrease to low from a current score of average and high for the private sector and the
government group respectively. For ‘environmental degradation’, the government group expects the
score to go down to medium. The fisher group expects it to remain high and the government group
expects it to decrease to medium. Although the private sector and government groups expect to see

11



no change from current scores of medium and low, respectively, for infrastructure affecting the
environment, the fisher group has neither knowledge of the current nor the future trend.

Fisheries management system performances

Natural System
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Figure 3. Current and expected performance of the fisheries management system
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Figure 4. Current Management Performance Indicators

Natural system

The assessment of the performance of the natural system was based on biodiversity, stock status, and
habitat. All the respondents agreed that the biodiversity in the lease continued to degrade until 2017
when the single holder management system was replaced with co-management by the CFG. They
noted that the fact the nearby channel and other waterways were equipped with gates to control
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water for irrigation has had long-term effects on the natural floodplain system where the lease is
located.

The gate is now reported to close in May and open in September. As they expressed the gate should
be open when it closed in the flooding season to allow for water and with it fish from Thande River
they understand that preventing paddy and fish farmed fish from damage by flood is the priority of
the current policy but also the power of the affluent people. Operation of the gate is said to be under
the authority of the Department of Irrigation but it is also influenced by local actors. It is reported that
people paid 10,000 to 20,000 Kyat to influence how the gate is operated. The last 5-7 years have also
seen aquaculture ponds expanding in size within the floodplain and the ownership of the fish ponds
reinforces how the gate operates now. Embanking fish ponds and operating the gate are said to cause
habitat fragmentation and obstruction to fish migration respectively. Pollution from chemicals used
rice and aquaculture production have become of concern. More intensive agriculture production was
thought to increase sedimentation causing the lease to become shallower.

While all the groups unanimously agreed that habitats will decline as the current use pressure will
continue and the natural system will change in response. Annual seed stocking can help replenish wild
stocks and should be able to compensate for the losses in fish stocks and biodiversity.

Livelihood

All three groups mention that the natural system is under increasing pressure and daily catches have
been on the decline for the last 5 years. They praise the current management and say it enables more
local fishers, particularly the poor, to be able to fish and do so all year round. This is said to significantly
improve local livelihoods and income for some people in the community. The reduction in fishing fee,
access to interest-free loans and the possibility to sell their catch at market price allows local fishers
to save money, contributing to improvements to their livelihood. Other actors in the fish value chain,
such as fish collectors and fish processing households also benefited. Salted fish, dried fish, and fish
paste are the main fish products being produced.

All groups thus agree that now fishers get higher incomes than in the past because they, particularly
poor fishers, were deprived of their fishing rights in the past. They argued that with higher incomes
they are able to buy fish elsewhere, if needed, to supplement their local supply to meet their food
security needs. They claim that aquaculture fish should play an increasing role in ensuring food
security. The government group contends that, although wild fish are in decline, because fresh fish
can be sold at higher prices this helps maintain a steady income for fishers and fish collectors.

Institution and Governance

The performance of ‘institution and governance’ was assessed based on access, enforcement, and
policy and regulations. The CFG argues that there is more fish now in the water compared to the time
before co-management was in place. This was partly due to the establishment of no-fishing zones that
were made possible through discussions between village CFG leaders, village track leaders, and DoF
staff. Another argument is that there is now a better arrangement in place where the CFG coordinates
between fishers and farmers so that farming does not infringe further on waters closer to the lease.
The fish collectors’ group agrees with the CFG that access improved for all fishers. They also agreed
that village CFG leaders have improved knowledge, which allows them to manage fisheries more
effectively and the CFG structure allows it to negotiate with the government for improved access for
all fishers. This last point is in line with the government response that when there was no CFG group
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local fishers were afraid of seeking support from the government fearing repercussion from
leaseholders, but that now the CFG can represent them.

The CFG has limited power and authority and mainly deal with local issues involving its members. For
example, only the DOF has the authority and power to punish perpetrators coming from outside of
the community. When it comes to dealing with interests beyond the lease fisheries, for example rice
farmers and more powerful fish farm owners, support from other actors is needed, for example from
NGOs or appropriate authorities, but not yet available. DoF requires that leaseholders or CFGs assume
management responsibility from the time they win the auction, which usually takes place in May, until
end of April the following year when the closed fishing season starts. However, due to the delay by
DoF in the bidding process until mid-August this year, there legally was a gap in management
responsibility but the existing CFG was said to continue its management until the new auction takes
place.

External drivers

Performance of external drivers was assessed based on illegal fishing, environmental degradation, and
infrastructure affecting the environment. All stakeholders mentioned that illegal fishing activities in
the lease area had been increasing until 2017 and drastically declined afterwards. The main reasons
were: (i) many fishers, particularly the poor, were deprived of fishing access, (ii) the access fees were
high, (iii) the areas where fishing was allowed were small, and (iv) fishing was allowed for only 3.5 to
5 months a year. In the past, leaseholders normally stopped perpetrators and handed them to the
local police just to find that no action was taken by the police against the perpetrators, because they
felt sympathy because they are poor.

All groups mentioned changing the system in 2017 has led to better compliance with the rules, as the
new rules were developed through a participatory process. All fishers, including the poor, are allowed
tofish all year round, and enforcement was preceded by awareness raising. The CFG argues that when
all local fishers, including the poor, are given fishing access year-round they do not see the need to
violate the rules. However, poaching by residents from other villages, particularly during the closed
season, created conflicts with the CFG members. Electrofishing and poisoning are being used and
affected larvae and juveniles of many fish species.

The stakeholders mentioned that the ecosystem was degrading because of agriculture, aquaculture,
and infrastructure development. The CFG and government groups mentioned the increase in intensive
agriculture and later aquaculture, including using more chemicals, has been the main cause of water
pollution and sedimentation in the lease area. Village leaders were said to have advised farmers who
ignore it. The irrigation gate is seen a major barrier to fish migration as it closes in the wet season
between May and August. The private sector group noted the expansion of aquaculture in the nearby
wetlands reduces available space for fishing. They also praised improved road access, which facilitates
market access and allows fishers to sell their fish when they are still fresh (Table 3).

Dimensions Rank Key point/highlight

Biodiversity, fish stock and habitats are degrading as agriculture
and aquaculture are prioritised; no consideration of fish
migration in sluice gate operation; destructive fishing methods;
and environmental degradation such as sedimentation and
pollution impact the system. However, local perception is that,
regardless of the habitat degradation and pollution, seed

Natural system 4
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stocking would compensate the losses and may eventually be
able to enhance fish production.

Although the poor may be most affected as they depend on
capture fisheries for their own consumption their improved
access help secure their food security. This is also true for fishers’
Livelihood 1 and fish collectors’ income. Fish are also available from
aquaculture. This adverse effect on local income may be offset by
new improved road access and the ability to sell the fish catch at
higher prices when it is still fresh.

The current co-management systems is reported to bring
improvements to fisheries management. Broader access to
Governance 2 fishing for all, designation of no-take zones, participatory
decision-making, and roles play by the CFG management to
represent the CFG are among the improvement made.
Inappropriate operation of irrigation gates continues to affect
fish migration; illegal fishing and poaching were mainly due to
restricted access for poor fishers; environmental degradation due

External drivers 3 . . .
to agriculture, aquaculture, and pollution. However, improved
road access allows fishers to sell fish at high prices when it is still
fresh.
4.1.2. Productivity and income

All respondents mentioned that catch from the lease decreased compared to five years ago. According
to the fishers, they previously caught 10 viss (16kg) of fish per day during peak season. Now, they
catch only 3-4 viss (4.8-6.4 kg) per day during the peak season. During low season fishers previously
caught 5 viss (8 kg) per day, compared to just 1 viss (1.6kg) per day now. A former segment holder in
Zee Kone village said he caught between 20 and 30 viss (32-48 kg) a day depending on what gear he
used.

Village fish collectors could not compare the catch they collect now t