
HAL Id: hal-03601358
https://hal.inrae.fr/hal-03601358

Submitted on 8 Mar 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A Case Study of Fisheries Governance and Management
in a Reservoir of Lao PDR: Perspectives for

Improvement
Eric Baran, Theodorus Visser, Maud Cottet, Anne Tessier, Eric Guerin, Jean

Guillard

To cite this version:
Eric Baran, Theodorus Visser, Maud Cottet, Anne Tessier, Eric Guerin, et al.. A Case Study of
Fisheries Governance and Management in a Reservoir of Lao PDR: Perspectives for Improvement.
Aquaculture and Fisheries Studies, 2021, 3 (3), pp.1-9. �hal-03601358�

https://hal.inrae.fr/hal-03601358
https://hal.archives-ouvertes.fr


Aquaculture and Fisheries Studies
Volume 3 Issue 3Research Open

Aquac Fish Stud, Volume 3(3): 1–9, 2021 

Introduction

Given the increasing demand for electricity, hydropower is 
promoted to power supply in many developing countries [1]. In the 
Mekong basin in particular, massive hydropower development has 
occurred during the past two decades, at risk of compromising native 
fishery resources [2]. However, dam development also results in the 
creation of reservoirs, providing new habitats for fishery development 
in Africa [3,4] India [5], South America [6] and Asia [7]. In Asia, Lao 
People’s Democratic Republic (PDR) has a good case study with 32 
hydropower reservoirs operational, 31 under construction and 56 
planned [8]. In this country, 40% of the fish production originates 
from reservoirs [9].

Among Laos’ existing dams, the Nam Theun 2 project (Figure 1) 
stands out because the development of a reservoir fishery was one of 
the objectives of an integrated development approach from the start 
[10]. We review the Nam Theun 2 case study using a simple conceptual 
framework of a fishery as a whole to review achievements and gaps. 
The framework and the case study are aimed at informing options, 
needs and constraints for the development of sustainable fisheries in 
subtropical reservoirs.
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The focus is on the fishery as a whole, i.e. the combination of fish, 
environment, fishers, and economic and policy context [11,12]. The 
need to integrate customer demand and marketing to sustainable 
fisheries management is highlighted in several studies, in particular 
in the Mekong basin [13]. Thus, we consider here fish supply, fish 
demand/marketing and the environment policy as the three main 
pillars of a sustainable fishery, knowing that several other factors such 
as biological productivity, algae blooms, limnological aspects, land-
uses in the catchment areas, fishing gears are also important [14]. Our 
study focuses only on a reservoir fishery, it does not include upstream 
or downstream fisheries. We set the stage by identifying the various 
components of a generic tropical reservoir fishery, and then document 
how much is known and has been done about each component in the 
case of Nam Theun 2. This highlights strengths and weaknesses in the 
knowledge base needed for the management of the system. Ultimately, 
the various degrees of control of managers over the fishery system and 
its components are identified.

Components of a Fishery: the Conceptual Perspective

This case study review is based on the analysis of Nam Theun 2 
environment, fish resource, fishing, fishers, fish trade, and policies 
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studies, mainly from international publications and technical 
reports, academic theses, and presentations at conferences. They are 
complemented with project planning documents, reports of the panel 
of experts who monitored the project, project reviews, and studies 
of fisheries in other Lao reservoirs. In total, 167 documents were 
reviewed and 61, the most accessible and synthetic are referenced.

Fisheries are social–ecological systems including fish and fishers, 
but also economic drivers as well as beliefs and behaviors [15,16]. 
[17,18] assessment frameworks serve as a basis for the present analysis 
(Figure 2). The fish supply, or yield, results from the interaction 
between fishers (number, strategies), their fishing effort and the fish 
stock. Put simply, the stock reflects species (local biodiversity) and 
their environment, the latter being a combination of water quality, 
limnological parameters and habitats. Similarly, the fishing effort 
reflects the number of boats, the number and nature of fishing gears 
and the intensity of activity. Fishers and their effort are influenced 
mainly by the level of organization, access to credit and alternatives 
outside the fishery sector. “Fishing effort” could be seen as a sub-
component of the “Fishers” component, but for clarity purposes, we 
distinguish social aspects (motivations, organizational modalities, 
livelihood alternatives, etc.) from purely technical aspects such as 
gears or boat types. With the exception of a self-consumption fraction, 
particularly important in the Mekong basin [19], the fish supply is 
entering the market.

Fish marketing consists mainly of value adding, trade, infrastructure 
and buyers. Value adding corresponds to transformation and quality 

control. Fish trade is influenced by competition (or a monopoly 
situation), and access of traders to credit. Infrastructure plays a key 
role, in particular landing sites and market places, transport options, 
and preservation options such as ice or smoking facilities. Last, buyers 
are the often neglected but ultimate drivers of the fishery, with the 
weight of individual preferences (for wild fish, for some particular 
species) and also the competition between different fish suppliers or 
with the aquaculture sector.

The policy environment, expressed through rules and regulations, 
applies to both fish supply and fish marketing; it defines and controls 
access rights, creates constraints (e.g., bans, taxes) or facilitates 
business (e.g., incentives, subsidies). The level of information about 
each component for the Nam Theun 2 fishery is detailed in the 
following sections.

The Nam Theun 2 Reservoir

The Nam Theun 2 hydropower dam is a 1070 MW trans-basin 
project releasing the turbined water from the Nam Theun 2 Reservoir 
into the Xe Bangfai River through a 27 km long downstream channel 
(Figure 1) [20]. The Nam Theun 2 reservoir impounded in 2008 is 
shallow (8 m depth on average) and its surface area varies between 489 
km2 at full supply level to 86 km2 in the dry season. Sixteen hamlets 
are established along the reservoir, a part from resettlement, with a 
total households of more than 2,000 in 2014 and around 85% of that 
population is involved in fishing [21].

  

Figure 1: Location map; map data (Google Earth, Landsat).
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Fish Supply

Catch monitoring based on landings started in 2008 [21] and has 
been regularly implemented since then. The catch varied between 
6.2 kg/household/day in 2009 just after impoundment and 2.8 kg/
household/day in 2012-2013, with a rebound after 2013 (4.3 kg/
household/day in 2015; [22]. The annual yield varied between 1027 
tons the year following the impoundment and 576 tons in the three 
following years, then increased again to about 1300 tons in 2016 [22]. 
The latter corresponds to a low productivity of 27 kg per hectare 
related to the oligo-mesotrophic status of the reservoir [21]. Currently 
the production results from naturally established populations and 
there is no institutional stocking nor aquaculture program. Overall, 
the fish component of the Nam Theun 2 reservoir fishery has been 
subject to extensive monitoring and is well documented [21,23].

Fishers

Fishers as a social group were mainly characterized through socio-
economic studies linked to resettlement [21,24]. In 2015, among the 
2384 households around the reservoir, 71% were eligible to register 
as fishing households [25]. Out of these 1682 households, 27% 
registered to Village Fishing Groups, and 301 households identified 
themselves as full-time commercial fishers [22]; only 16% of the 
population entitled to buying a commercial fishing license actually 
bought one. Despite access limited to local markets, fisheries account 
for about 38% of resettled communities’ source of income [26], 
more than agriculture (20%) that failed to become the main income 
component [27]. Fishing is a part-time activity whose intensity varies 
depending on cost-benefit considerations (in particular the price of 
fuel) and in relation to alternative income generating activities. Thus, 
although fishing is repeatedly recognized as a main source of income 
for villagers living by the reservoir, in particular vulnerable and poor 

households [28], the activity is in fact marginally profitable and 
constrained by external factors unrelated to the resource. For these 
reasons, livelihoods based on fisheries tend to be limited to a small 
number of households characterized by enough means and knowledge 
to get enough catches, while for the majority this activity only provides 
occasional income and a supplemental source of protein. Beyond 
an evaluation of community engagement in fisheries management 
[29], no social or anthropologic analysis detailed fishers’ ambitions 
(e.g., preferred livelihood options in the long term, investment 
preferences), priority needs (e.g., subsistence vs. income, ice supply vs. 
transport improvement), opportunities (such as fishery organization 
types and modalities) or constraints (for instance access to credit) 
in relation to the sustainability of the activity. Multiple studies have 
highlighted the importance of fish in the nutrition and food security 
of rural populations in Laos [19]. Most resettled households in Nam 
Theun 2 reservoir fish, at least partly, for subsistence [22]. Nam Theun 
2 Power Company [10] mentions a self-consumption of around 60 kg 
per person per year, and more recent estimates (unpublished NTPC 
annual fisheries reports) value fish consumption around the reservoir 
at 33 kg per person and per year. In 2016, with a population around 
the reservoir reaching 11,000 people, a total registered catch of 1,347 
tons and 17.5% of self-consumption (12.5% fresh and 5% processed), 
self-consumption could be valued at 21 kg/person/year.

Fishing Effort

Fishing effort was monitored from November 2008 to June 2018 
and reported in NTPC’s annual Fisheries Reports. Daily catches were 
related to boat type and their number (from 610 to 646 registered 
boats). Overall, the number of registered fishing boats decreases, 
whereas the catch went up between 2013 and 2016. One major 
constraint in assessing the actual fishing effort lies in the fact that i) 
only residents of the displaced villages are eligible for a fishing license 

Figure 2: Components of an inland fishery as illustrated by the Nam Theun 2 reservoir fishery.
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and ii) only eligible fishing households are allowed to register fishing 
boats. Non-eligible households’ fish without a license or have boats 
registered in the name of eligible households, and eligible households 
do not always register all of their boats. Thus, it is believed, based 
on independent assessment and samples [21], that only about four 
out of seven commercial fishing households are registered. This 
situation reflects the low intensity of law enforcement and the limited 
risk of being fined when fishing without a license. Fishing is also 
acknowledged in protected zones, with a correlation between years of 
higher catch and of poor enforcement in these zones [21]. Overall, 
regulation of fishing effort in the Nam Theun 2 reservoir has been 
recognized weak, with a high potential for improvement [26].

Fish Surveys

The reservoir fish stock and its dynamics have been assessed 
by scientific fish survey monitoring combined with hydro-acoustic 
surveys [23,24]. Monitoring started in 2008 prior to reservoir 
impoundment and used experimental gillnet surveys [30]; length-
weight relationships and life traits were also collected [31-33]. Results 
illustrate a typical three-phase process [34], with a trophic explosion 
and the proliferation of some species (2008-2009), followed by a 
rapid trophic depletion within a few months (2009-2010) and then 
a stabilization with a reduced variability and the dominance of very 
few species: five species make up to 94% of the total catch [30]. Two 
years after impoundment, the reservoir was characterized by a low 
annual fish production of about 20 kg/ha [21]. This productivity is 
the maximum expected; ensuring fishery sustainability would mainly 
consist in securing such production level. Using hydro-acoustic data, 
the fish stock was estimated in the deepest zones of the reservoir and 
showed a very low fish biomass of around 1 kg/ha [23].

Fish Diversity

Fish biodiversity studies started in 1996 during the environmental 
impact assessment and the discovery of several dozen new species 
[35,36]. Thus, taxonomic surveys triggered by dam construction 
resulted in an explosion of fish biodiversity records. Within the 
reservoir, [30] and [21] showed that the original riverine fish 
community evolved after impoundment towards a lentic pattern, 
the formerly dominant native high value river species being replaced 
by two fast-growing limnophilic low value species, an ubiquist Barb 
(Hampala macrolepidota) [32] and the non-indigenous opportunistic 
Tilapia (Oreochromis niloticus) [33].

Environmental Parameters

The environment of the reservoir has been subject to multiple 
studies [20], starting with a hydrodynamic and water quality model 
based on the monitoring of 15 parameters [37]. A 3D model allows 
assessing the impact of watershed management on the primary 
productivity of the reservoir [38,39]. Plankton monitoring indicates 
the trophic status of the reservoir [20,40], but results have not been 
used to predict the evolution of fish stock. Despite the remaining 
terrestrial vegetation (mainly hard wood, the labile organic matter was 
decomposed in the first five years after impoundment) the reservoir is 
meso-oligotrophic, with a limited nutrient concentration, in particular 
in phosphorus. This evolution and apparent stabilization pattern was 

rapid when compared to that of other newly created tropical reservoirs 
[30]. Ten reservoir habitats were monitored to assess the relationships 
between fish catches and habitat characteristics [30]. Studies conclude 
that dense submerged forests are favorable to fish, with a number of 
species and of individuals at least twice higher than in other habitats. 
[24] determined that inundated habitat has a positive influence on the 
fish stock, as long as these habitats remain protected from fisheries 
activities. The reservoir fish stock also benefits from peripheral 
habitats such as upstream rivers and transition zones of special interest 
for conservation and resource protection [30].

Fish Marketing

Value adding includes all operations aimed at increasing the fresh 
fish marketability, such as processing, hygiene and quality control, 
packaging and labelling. In Lao PDR, processing fish mainly consists 
of drying fish for trade and making fermented fish sauce for self-
consumption [10]. Fish processing groups were created in 2015 at 
Nam Theun 2, with the aim to increase income from the fishery, and 
new processed products such as fish powder as protein supplement 
for children were tested [41]. However, many species have a higher 
value fresh than processed [22]. Around the reservoir, only 5-10% of 
the reported catch is processed [21]. Thus, fish processing is valued 
only when freshly caught fish cannot be sold, or when there is an 
oversupply. In a context of challenging fish trading, quality control in 
relation to hygiene, packaging and labeling standards may increase the 
value of fishery products and contribute to the economic sustainability 
of the fishery. However, no quality control was put in place at Nam 
Theun 2 - even though Village Fishing Groups recently focused on 
hygiene improvement with for example installation of water system 
at the fish processing group facilities. The monitoring of landing sites 
allowed quantifying the quantity, proportion and value of the yield 
sold, as well as the amount kept fresh or processed – even though 
that information was never published. Thus, between 2012 and 2016 
the number of landing sites decreased by 40%, but the mean catches 
and the mean value per landing more than doubled. In particular, the 
value of tilapia went down but that of wild species increased.

Yet, several aspects of the fishery remain undocumented, in 
particular factors driving fish sale, marketing strategies or trade 
channels. For instance, informal discussions with fishers indicate that 
less desirable species are sold at landing sites while high value ones 
are sold elsewhere; that traders often provide fishing gear to fishers 
in exchange of exclusivity, and that fish prices are fixed by traders 
and vary daily, depending on the overall catch of the day. Traders 
themselves seem to reflect a bottleneck at the level of final buyers, as 
there is not enough demand for all the fish harvested to be sold at a 
valuable price. Overall, beyond monitored but little popular landing 
sites, not much is known about fish sold within communities, at 
village markets and to wandering fish traders.

Infrastructure (landing sites, ice plants, market places, storage 
places and access roads) is essential for fish commercialization and 
subsequently for the sustainability of a fishery. The lack of investment 
into basic infrastructure and facilities for local fishing communities is 
considered as one of the reasons for the failure of fishing cooperatives 
at Nam Ngum reservoir [42]. Around Nam Theun 2 reservoir, 
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each relocated hamlet had a fish landing site and market facilities 
constructed. Few years after the construction, activity varies between 
landing sites: four of them are operated yearlong while others are 
only functioning a few months per year [22]. The relative success of 
a landing site is mainly influenced by the location in the vicinity of 
productive fishing grounds. Of the ice plants constructed by NTPC 
around the reservoir, only one is still functional and operated by the 
fish processing group of the village. In all other communities, traders 
who use ice buy it from the district town. Because fish are usually sold 
a few hours after being caught, there is limited interest in preservation 
systems. Roads to bigger markets are good, and transport is not an 
issue for most northern villages and landing sites. The road network 
is more limited in southern villages but the fish is mainly transported 
by boat to northern landing sites [27]. The most significant constraint 
to transport reported is the price of fuel for boat engines. The 
marketability of a given fish species depends on its competitiveness 
in relation to other species, to similar species from closer origin or 
to aquaculture fish. In the case of Nam Theun 2, fish are subject to 
competition with fish from other inland fisheries (e.g., from Nam 
Ngum reservoir), with marine fish (e.g., horse mackerel) and with 
farmed fish (Phonvisay, 2013). The disappearance of high value 
capture species such as snakehead (e.g., Channa striata) and catfish 
(e.g., Hemibagrus spp.) in landings and the over-reliance on low value 
species, especially tilapia and hampala barb, limits the profitability of 
the fishery. Tilapia for instance (73% of catches), is massively farmed 
along the Mekong River, with a constantly low price. Another issue 
is the relatively large size of Nam Theun 2 reservoir tilapia, when 
buyers prefer smaller sizes. While several market options were 
initially considered, including export to Thailand and Vietnam [10], 
the current destinations remain within Laos, and nothing has been 
initiated nor conceptualized on this part of the fishery. Overall, trade 
networks and their contribution to the sustainability of the fishery 
have never been assessed; similarly, interventions in relation to final 
buyers and consumers have never been considered by any projects in 
Nam Theun 2 reservoir.

Environment Policy in Relation to Fishing

Administratively, fisheries are under the jurisdiction of the 
Province and District Agriculture and Forestry Offices (PAFO 
and DAFO) [43]. At the local level, fishers must be members of a 
Village Fishers Group (FVG). Each group elects members to join the 
Reservoir Fishers Association (RFA), whose representatives are part of 
the Reservoir Management Coordination Authority (RMCA). DAFO, 
Resettlement Management Units, the Nam Theun 2 Power Company 
and the Watershed Management and Protection Authority (WMPA) 
are also part of the RMCA, ensuring collegial decision-making about 
fisheries [43]. The Nam Teun 2 policies and operation are based on 
the Fisheries National law recently revised in 2016, with only a few 
exceptions concerning access, as detailed below.

The reservoir fishery was originally structured as a limited access 
fishery [10]: exclusive fishing rights have been granted for 20 years, 
until 2028, to residents of villages bordering the reservoir, resettled 
households and the second generation of resettled households [21]. 
Non-eligible fishers can buy a daily fishing license from either the 

Village Fishing Groups or the Reservoir Fisheries Association, for 
a maximum catch of 5 kg/day. In practice, eligibility is flexible, with 
frequent migration, marriage/divorce and unclear village records 
of residents. It is also easy to bypass legal requirements for boat 
registration and membership to village fishing groups. Actually, 
the number of fishing licenses has steadily declined over the years. 
Developing the fishery was seen as a way to provide an alternative 
livelihood and improve income among villagers displaced by the dam 
project [10]; this is why fishery access rights are restricted to villagers 
around the reservoir. Since the creation of the reservoir, policies have 
been driven by the intention of sustaining or improving the income 
of fishers. Policy facilitation also included the involvement of Village 
Fishers Group and of a Reservoir Fishers Association in reservoir 
management. Acknowledging that only 9% of households originally 
owned a boat, between May-November 2008 the NTPC resettlement 
program provided the 1310 eligible households with 660 fishing boats, 
about 7 meters long, mostly shared between 2 households, as well 
as a set of fishing gear to each household. The budget also covered 
construction of Reservoir Fisheries Association offices, construction of 
ice plants, improvement of road access to landing sites, creation of and 
financial support to the Reservoir Fisheries Association, establishment 
of revolving funds and training in fishing and processing [44]. A 
Watershed Management Protected Area (WMPA) was established 
in 2008 and Village Protected Areas were established in 2013-2015. 
Fishing is banned in these protected areas [10] and at the connection 
between three north-east tributaries and the main reservoir (Figure 1).

Zoning was defined by the RMCA and enforcement was expected 
through peer control, i.e. by fishers themselves - although the risks 
of such approach were also foreseen [10]. To date, fishers keep 
operating in protected areas [21,45], fish protection areas remain 
to be established [26] and access restriction enforcement remains 
a challenge, linked initially to insufficient patrolling [26]. RMCA 
addressed in 2016-2018 by i) re-imposing manned checkpoints on the 
entry of selected conservation areas with high ecological significance 
and ii) improving the co-patrolling systems.

Policy Environment in Relation to Trade

In Nam Theun 2, the policies that facilitate or restrict fish 
commercialization consist of i) a legal framework (national, regional 
and communal legislations) and their local implementation; ii) local 
regulations (such as rules set up among Village Fisheries Groups), 
and iii) possible interference of local official or unofficial powers. The 
stability of regulations and to what extent they apply to all is another 
important parameter: in the case of the Nam Ngum reservoir fishery, 
the variable environment policy and changing practices of controlling 
fish market, fish prices and taxation system by the local provincial 
authorities are considered to have contributed to the failure of fishers’ 
organization [42].

In order to operate around the reservoir, fish traders need to 
register and pay an annual license fee to District Trading Office. 
Fifteen to twenty fish traders were initially expected and fish trade was 
not meant to be regulated [10]. However, in 2017, fish trade became 
regulated and licenses became only accessible to villagers living 
around the reservoir, which resulted in their number dropping.
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Initially, facilitation by NTPC consisted of a credit scheme meant 
to help traders set up their business. That scheme covered main 
investment costs, e.g. access road improvement and provision of 
concrete slabs and shelter for fish trade. Assistance to the establishment 
of a fishing cooperative also involved in trading was also considered. 
In recent years, new initiatives were implemented to improve market 
accessibility to resettled communities with the aim of providing 
additional sources of incomes [26,41]. Rules and regulations around 
fish trade include ban to selling fish outside official landing sites and 
7% taxes on transaction prices to the benefit of Village Fishing Groups 
and the Reservoir Fisheries Association. Actually, fishers and traders 
try to escape these taxes: the amount of fish sold at legal landing sites 
in 2016 is estimated at only 18-25% of the total amount sold, which 
compromises the funding and functioning of the above organizations 
[22,26]. A much more aggressive repression of illegal marketing was 
considered, but in practice, some Village Fishing Groups refrain from 
collecting taxes because it would reduce the chance of traders showing 
up. Since monitoring transactions also consumes up to 80% of the tax 
proceeds, it is questionable if full legal trade would benefit households 
more than the current situation. Overall, the trade channels are less 
studied or known than the biological resource [9]. In particular, the 
pros and cons of facilitation and constraint policy options have never 
been deeply discussed, and suggestions to liberalize trade, lift fishing 
licenses requirement and boat registration remain to be considered.

Discussion

The review of ten years of fisheries management at Nam Theun 2 
illustrates how the multiple components of a fishery can be more or 
less covered by the promoters and managers of this fishery. What was 
not done and questions left unanswered are also aspects essential and 
are lacking for a comprehensive management for sustainability.

The connection between environmental studies and fishery 
management has mainly been through the identification of high 
ecological value areas to be protected. Beyond improving fish stock 
resilience, the social consequences of setting up conservation zones 
[46], and the differential impact on the various villages around the 
lake has not been considered. Yet experience from Marine Protected 
Areas in Southeast Asia shows that this management approach can 
produce “successful” biological outcomes but less successful social 
outcomes [47]; this calls for use of criteria measuring both biological 
and social success. Fishing effort, well monitored and documented, 
focused on registered boats, but field data indicates that close to 60% 
of the fishing effort originates from unregistered boats - which also 
affects knowledge of the fish supply. Regulation of the fishing effort 
remains a weak point. Annual harvest monitoring underline the 
evolution of the reservoir towards an oligo-mesotrophic status, with 
a naturally limited fish production. The social component of the 
fishery is well documented, although not published. The focus has 
been on socio-economics (income, fishing effort, etc.), in relation to 
the resettlement program of the company. However, there have been 
no studies about aspirations or constraints of the fishing community. 
Socio-cultural drivers of fishers’ involvement or behavior are an 
important component of the sustainability of a fishery [48]. In the 
case of Nam Theun 2 reservoir, questioning the functioning of fisher 

associations could have flagged representativeness or ownership 
issues [49]. Researching why fishers do not comply with regulations 
(respective role of deterrence, moral support and authority [50,51] 
as well as cultural and psychological dimensions (e.g., degree of 
concern about management for sustainability in a context of severe 
environmental modification, skepticism about benefits to be expected 
from access restriction in protected areas, etc. [52] could have 
suggested management options closely matching fishers’ perspectives. 
More generally, understanding better how changes in a fishery 
system influence social networks, community cohesion, culture and 
local institutions [53] could have helped better address villagers’ 
adaptation challenges. Consumption of fish by fishing families 
(“self-consumption”) has been a strong argument in favor of fishery 
development and nutritional improvement. This theme was covered in 
several technical reports, but the project has not produced any specific 
study on this point.

Fish prices and the value of the fish officially traded have received 
specific attention. However, a detailed study of the dominant trading 
outside official channels, of the demand variability, of trade drivers or 
of arrangement between fishers and traders remains to be undertaken. 
More generally, the role of middlemen is usually overlooked, yet 
experience from marine fisheries shows that credit arrangements, 
reciprocal agreements and financial guarantees also have stabilizing 
social effects and contribute to sustainability [54,55]. Infrastructure 
development received special attention (investment, documentation). 
However, it seems that economic factors limit the demand for 
processing, and this aspect has not been studied. Similarly, the demand 
for quality control, ice facilities and transport improvement has been 
limited. Activities have focused on the construction of landing sites 
and market places. Since the fishing pressure can be predominantly 
driven by cities and market access [56], it is important to understand 
social-ecological linkages in the fishery. Importantly, the demand 
from buyers has not been subject to any study nor strategic analysis. 
However, serious constraints apply at this level, in terms of fish species 
preferences, competitive price per species or competition with other 
sources of fish including aquaculture and imported marine fish. All 
these constraints have had a substantial influence on the success 
and sustainability of the fishery. On the policy side, the regulatory 
environment in relation to fishing is substantial but sparsely 
documented, with emphasis in facilitation initiatives (provision of 
600 boats, etc.) and access restrictions. However, an analysis of the 
pros and cons of the various regulatory measures, in a context where 
enforcement is recognized as a major challenge, remains to be done. 
The same comments apply to the regulatory environment in relation 
to fish trade, and the latter is hardly documented. The efficiency of the 
current policy framework remains disputed, and simplification has 
been recommended by several sources: the current policy complexity 
and its implementation challenges do not seem to guarantee the 
sustainability of the reservoir fishery. The above elements are 
summarized in Figure 3.

[57] underline the need to define, for a fishery, quantitative 
objectives guiding adaptive management (harvest, income, nutrition 
status or employment of targeted beneficiaries) - which was not 
developed at Nam Theun 2. [58] note that management objectives 
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are ultimately political, and acknowledge that management bodies 
generally do not establish clear objectives. However, the need to set 
biological and social objectives to management decisions is widely 
recognized [59,60]. The challenge in setting measurable and realistic 
objectives is acknowledged, but the lack of clear biological, social 
or economic targets is a major risk in developing a fishery. Overall, 
sustainable management does not require the same high degree of 
knowledge about each component of the system, the information need 
being proportional to the degree of decision -making and control over 

a given component. A map of the extent of possible influence of the 
Nam Theun 2 fishery managers is proposed below (Figure 4). Nuances 
reflect the degree of freedom of the fishery actors and the technical 
feasibility of interventions in a given component.

A comparison of what is known or done (Figure 3) with what 
can be influenced (Figure 4) highlights the strong points of a fishery 
(here good knowledge of the environment and of the resource, and 
investment in infrastructure) and the less managed or manageable 

Figure 3: Mapping of the knowledge base about the various components of the Nam Theun 2 reservoir fishery

Figure 4: Degree of possible influence of fishery managers over the Nam Theun 2 reservoir fishery system
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ones (here actors and their drivers, marketing and the market 
demand). For the latter, additional knowledge might not immediately 
translate into influence over that component. These aspects are part 
of the challenges of small-scale fisheries governance and open to 
a contribution to the discussion on governability, i.e. the degree to 
which a fishery system is deemed governable [61-63].
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