The Underappreciated Livelihood Contributions of
Inland Fisheries and the Societal Consequences of
Their Neglect
So-Jung Youn
Center for Systems Integration and Sustainability
Department of Fisheries and Wildlife, Michigan State University
1405 South Harrison Road, 115 Manly Miles Building, East Lansing, Michigan 48823, USA

Edward H. alliSon*
School of Marine and Environmental Affairs, University of Washington
3707 Brooklyn Avenue NE, Seattle, Washington 98105, USA

CarloS FuEntEvilla
Food and Agriculture Organization of the United Nations
Subregional Office for the Caribbean
2nd floor, United Nations HouseMarine Gardens, Hastings BB11000, Christ Church, Barbados

Simon FungE-SmitH
Food and Agriculture Organization of the United Nations
Regional Office for Asia and the Pacific
39 Pra Athit Road, Bangkok 10200, Thailand

HEatHEr triEzEnbErg
Michigan State University Extension
Department of Fisheries and Wildlife, Michigan State University
1405 South Harrison Road, 305 Manly Miles Building, East Lansing, Michigan 48823, USA

mEliSSa ParkEr
Department of Global Health and Development
London School of Hygiene and Tropical Medicine
15-17 Tavistock Place, London WC1H 9SH, UK

SHakuntala tHilStEd
Consultive Group on International Agricultural Research
900 19th Street NW, 6th floor, Washington, D.C. 20433, USA

Paul onYango
Department of Aquatic Sciences and Fisheries, University of Dar es Salaam
Dar es Salaam, Tanzania

wiSdom akPalu
United Nations University-World Institute for Development Economics Research
Institute of Statistical, Social, and Economic Research, University of Ghana
Post Office Box LG 74, Legon, Ghana
* Corresponding author: ehal@uw.edu

107

youn et al.

108

gordon HoltgriEvE
School of Aquatic and Fishery Sciences, University of Washington
1122 NE Boat Street, Seattle, Washington 98105, USA

mollY J. good and StEPHaniE muiSE
Center for Systems Integration and Sustainability
Department of Fisheries and Wildlife, Michigan State University
1405 South Harrison Road, 115 Manly Miles Building, East Lansing, Michigan 48823, USA
Abstract.
.
.
.
.
.
.
.
.
.

.
.
.

Introduction
.
.

.

.

unappreciated livelihood contributions of inland fisheries

es.

109

youn et al.

110

Figure 1.
.

.

.

.
.

.

unappreciated livelihood contributions of inland fisheries

111

Challenges associated with valuing inland
fisheries
The contribution of inland fisheries to health
and food security
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vided by inland fisheries, the majority of which
are used for direct human consumption (Youn
et al. 2014). It is generally accepted that direct
consumption of inland fish plays an important
role in the diets of many population groups,
particularly in the developing world (Roos
2016; Funge-Smith 2016; Lymer et al. 2016b;
all this volume). Exploring and supporting this
generalization, however, is very difficult due to
lack of reliable data on direct human consumption, indirect human consumption (e.g., use
of inland fish in animal feeds), and nutrients
present in inland fish (Welcomme 2011; FAO
2014; Bartley et al. 2015).
Freshwater ecosystems and the inland
fisheries they support are diverse and can have
high productivity of fish and other aquatic species that feature in people’s diets or can be
sold to support food and livelihood security
(Dudgeon 2000; Kang et al. 2009). This diversity of inland aquatic organisms, especially the
smaller fish species, is an important nutrition
source for human communities. All fish species
are a rich source of animal protein (Beveridge
et al. 2013). Additionally, small fish, which are
eaten whole (bones, organs, and head), contribute essential minerals and vitamins, such
as calcium, phosphorus, zinc, iron, and vitamin
A, to the human diet (Roos et al. 2003). Due to
their size, it is often difficult to consume large
fish whole, and thus, large fish do not provide
these same nutrients. The micronutrients provided by freshwater fish are often inaccessible
to local communities in other forms, either due
to price or unavailability of substitutable food
sources that contain these nutrients.
Freshwater fish also have been reported to
enhance the bioavailability of micronutrients
from the other foods consumed during the
same meal since nutrients in the fish enhance
bioabsorption of nutrients present in the food
(Tontisirin et al. 2002). Micronutrient contributions from inland fish are especially vital
to economically disadvantaged people as they
tend to suffer disproportionately from micronutrient deficiencies, which have debilitating
effects on human nutrition, health, and survival, due to decreased access to nutrient-rich
foods (Fischer et al. 1999; Combs and Hassan
2005; Roos et al. 2007). Traditional knowl-
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edge of local communities on the nutritional
and health attributes of many inland-capture
fish species also points toward the great value
given by these communities to inland fish and
people’s desire to ensure the continued use of
these fish as part of their families’ diets and
livelihoods (Roos et al. 2003).
Even though exact data regarding harvest, transactions, and consumption of fish
from inland fisheries are scarce, it is generally
accepted that inland fish contribute significantly to the consumption of animal-source
foods in rural populations in Africa and Asia,
especially during the peak fish-capture season
(Belton and Thilsted 2014). Fish consumption varies widely across countries, seasons,
and population groups, and there are very
little data for household fish use (e.g., different forms of consumption, bartering) beyond
national economic surveys. National data may
mask the critical contribution of inland fish
to the food security of a particular region or
population. Equally important, there is limited understanding of intra-household food
dynamics regarding the quantity and parts of
the fish that different members of the household consume. For instance, gender may be
an important aspect influencing consumption of inland fish within a household because
there is evidence from many countries that
females consume smaller portions of fish
and other animal-source foods compared to
males (Béné and Heck 2005; Kawarazuka and
Béné 2010). As a result women, compared to
men, often do not receive the same nutrient
and food benefits from inland fish, which can
exacerbate nutrient deficiencies in women,
particularly pregnant or lactating women.
In some cases, these are real differences due
to cultural factors, where males eat first and
have larger portions; elsewhere, this may be
due to reporting bias in the survey methodology (Gittelsohn 1991; Geheb et al. 2008). Real
differences in the amount of fish consumed
would affect household food security and the
nutrients each household member receives
from inland fish.
Another important aspect regarding consumption of fish is people’s access to markets
or other fish sources. Studies in Bangladesh
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show that in communities close to water bodies with productive capture fisheries, only
one-third to one-fourth of fish consumed was
self-caught and the majority of fish consumed
was bought from nearby markets (Hels et
al. 2003), suggesting that local fisheries are
an important source for community food security. Again, gender and social roles are an
important aspect to consider as the power to
purchase fish, and thus access its nutritional
benefits, may not be realized equally among
different socioeconomic groups and within
households (Béné and Merten 2008; Belton
and Thilsted 2014).
In many areas, women and children take
part in capturing inland fish, and these fish
are generally used for household consumption (Bose et al. 2009). Infants and young
children can also significantly benefit from
consumption of inland fish (Roos 2016).
There is growing recognition of the positive
impact fish, via nutrients found in fish, can
have on growth, development and cognition
in infants and young children (Daniels et al.
2004). The role of essential fats, especially the
importance of omega-3 fatty acids for brain
development, is well known (Horrocks and
Yeo 1999; He et al. 2004), and some freshwater fish (e.g., Rainbow Trout Oncorhynchus
mykiss and Common Carp Cyprinus carpio;
Guler et al. 2008; Gogus and Smith 2010) have
high amounts of these nutrients. Studies on
developing fish-based products using small
indigenous species with high micronutrient
content have been conducted in Bangladesh,
Cambodia, and Kenya among pregnant and
lactating women and young children up to 24
months of age (Andersen et al. 2003; Longley
et al. 2014). These studies illustrate the important benefits that the nutrients in inland
fish provide to these vulnerable groups. The
first 24 months are considered the first 1,000
d of life, a window of opportunity for ensuring optimal child growth and development
that can lead to long-term optimal nutrition,
health, and development for the individual
child and better national and global development for society (Roos 2016). However, the
nutrient content of many inland fish species,
even frequently consumed fish species, is not

well known (Bogard et al. 2015) as nutritional profiles have tended to focus on larger
fish, typically from aquaculture, which may
have different nutrient profiles than wild
fish and fish on lower levels of the food web.
Determining the nutrient content of fish species and thus their contribution to nutrition
is an important first step to understanding,
analyzing, and promoting the present and future potential of inland fisheries to improve
global food and nutrition security (Roos et al.
2007).
Valuing the contribution of inland fish to
human society
Freshwater ecosystems support a diversity of
livelihoods and cultural values. For instance,
freshwater recreational fisheries in the United States are known to support more than
500,000 jobs generating more than US$30 ×
109 in retail sales and contributing more than
$9 × 109 in tax revenues (Southwick Associates 2012). Inland fisheries also support commercial fishing industries, such as in the Laurentian Great Lakes (Cooke and Murchie 2015)
and the African Great Lakes (Okeyo 2014), and
remain important in some European countries,
despite shifts in dietary preferences and multiple pressures on freshwater use and allocation.
Commercial fishing in France (Boisneau et al.
2016, this volume) was estimated to produce
1,186 metric tons valued at €10,470,000 (EU
2011).
Livelihoods reliant on inland fisheries,
whether recreational or commercial, are also
vulnerable to social, biological, environmental,
and economic changes that can reduce access
to inland fisheries or decrease the productivity
and value of the fishery (Cowx 2015). Because
inland fisheries provide different livelihood
benefits to different people (e.g., fisheries are
not always a livelihood of last resort), policies
regarding inland fisheries need to account for
the different livelihood values that fishers obtain from inland fisheries (Smith et al. 2005).
It is not sufficient to assume that fishers are
a homogenous group and that this allows the
blanket application of policies for management, development, or conservation.
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Inland fisheries and their aquatic environment have essential cultural roles for many
rural (Fregene 2016; Ibengwe and Sobo 2016;
both this volume) and indigenous cultures
(Bartley et al. 2016) that largely rely on traditional freshwater resources (Clarke Historical
Library, no date). In the Northwest of the United States, more than 40 tribes have very close
cultural and livelihood ties to aquatic resources
(Ruby and Brown 1986). In fact, they refer to
themselves as the “people of the salmon,” and
they honor the salmon as their first indigenous
food gifted to them by the Creator (Columbia
River Inter-Tribal Fish Commission, no date).
The rights of the Pacific Northwest tribes to
fish for salmon are closely guarded by the
tribes. The ongoing struggle by the native people of North America to have their tribal fishing rights recognized has also occurred in the
tribal people of South America, specifically the
Amazonian region (Barra 2016, this volume).
It has been widely reported that the rights and
needs of the largely uncontacted tribes of the
Amazon River basin are being ignored during
development and transformation of the river
system by not only corporations, but also by
the governments that are supposed to protect them (Shukman 2012). The loss of access
to fishing and fishery resources threatens not
only food security, but also cultural traditions
and historical livelihoods sources; it may result in the long-term loss of cultural identity
and reduce the prospects of maintaining a traditional community and lifestyle into the future, particularly when compounded by other
environmental threats such as large-scale mining (Malm 1990), oil drilling, and governmentdriven deforestation (Shukman 2012). Malm
(1990) has shown that runoff from illegal, as
well as legal, mining and drilling operations
releases mercury-based compounds into the
Amazon watershed and river system, which
results in bioaccumulation within the freshwater fishery resources upon which these tribal
peoples depend (Malm 1990). In summary,
without representation on the local and global
stages, these groups are subjected to health
risks and shorter life spans due to reduced access to freshwater fishery resources (McClain
and Naiman 2008; UNPFII 2010).

.

Recommendations to Effectively
Communicate the Social and
Economic Value of Inland
Fisheries
Improving our ability to assess and communicate accurately and effectively the social and
economic value of inland fisheries is critical to
ensure both ecosystem and human well-being.
During the 2015 global conference on inland
fisheries, a group of panel experts explicitly
focused on this ongoing challenge. This panel
agreed that an approach, on local and international levels, that considers the social and cultural aspects of inland fisheries is needed so that
valuation of inland fisheries effectively includes
the social value of inland fisheries in addition
to their economic values. It is also important to
understand that fishers are not a homogenous
group and thus may vary in regards to the value
they place on various aspects of inland fisheries.
Indeed, while much research and management
effort has been expended on identifying drivers
of change affecting inland fisheries productivity and sustainability (Lynch et al. 2016a, this
volume), comparatively little attention has been
given to understanding the lives of the driven—
the people affected by change. In particular, the
perspectives and lives of those with unequal
social status (e.g., women, small-scale fishers)
need greater incorporation into inland fisheries and natural resource governance. They also
need to be included in decision-making processes, as inland fisheries are a key social and economic resource for these groups (McGoodwin
2001; FAO 2015). This panel formulated two
main recommendations that are now part of the
“Rome Declaration: Ten Steps to Responsible Inland Fisheries” (this volume): (1) correctly value inland aquatic ecosystems, and (2) promote
the nutritional value of inland fisheries. Below,
we expand on these two recommendations and
provide suggestions for moving forward.
Improve systems for fish
valuation—monetary and otherwise
Value methods that incorporate economic values with sociocultural values need to be used
in order to estimate the contributions of in-
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land fisheries to human health and well-being.
Approaches used elsewhere in the natural resources sector and in the valuing and valuation
of ecosystem services may apply to the inland
fishery sector (Kontoleon and Swanson 2003;
Davidson 2013). Some examples of potential
economic methods that could be applied to inland fisheries include shadow pricing, replacement value, and willingness to pay (Smith 1996;
Howarth and Farber 2002), which have been
applied to other natural resources, such as applying shadow prices to adjust the market value
of stumpage (Huhtala et al. 2003). Assessments
from a public health, social, or ethnographic
perspectives may focus on themes such as understanding livelihoods, assessing health and
nutritional status, measuring well-being, the
analysis of class and gender dynamics, understanding relations of power and accountability,
the functions of governing institutions in fisheries and water-use decisions, and the value of local and indigenous knowledge systems regarding management of, and benefits from, inland
fisheries (UNEP 2010).
These methods have rarely been applied
to the inland fisheries context, in part because
of the limited attention these systems have
received to date. Using these methods in the
context of inland fisheries to increase knowledge and awareness regarding the ecosystem
services inland fisheries will provide and generate both monetary and nonmonetary values
(e.g., cultural, human health and nutrition, and
livelihood) for the appropriate assessment of
the contributions of inland fisheries to human
communities.
In addition to applying existing economic
assessment methods to inland fisheries, frameworks that are uniquely designed to incorporate traditional ecological knowledge, sociocultural values attributed to inland fisheries, and
the contributions of inland fisheries to human
ecosystem health and well-being are needed. In
order to do this, new approaches of measuring
social value must be developed. Some current
approaches (e.g., welfare valuation methods,
supply chain analysis) exist, but comprehensive
valuation frameworks that improve quantification of use and nonuse values (especially how
to appropriately quantify the importance and

value of culture and beliefs) of inland fisheries
need to be developed to ensure that important
hidden values are not dismissed or overlooked
in favor of simplified monetary cost–benefit calculations.
Valuation methods, such as comprehensive
impact assessments, should account for positive and negative spillover effects beyond the
fishery (wider impacts). Assessments should
incorporate both social and environmental
impacts (e.g., social and economic impact assessment) and propose mitigation strategies
where negative impacts are likely to occur. Additionally, frameworks that apply across contexts (e.g., geographical areas, waterbody type,
and fish species) would help to standardize
values assigned to inland fisheries and enable
comparison of the values of different fisheries.
Such frameworks would also enable freshwater
ecosystems to be weighted according to their
ecological and, by extension economic, benefits.
The most obvious application of this is ensuring that inland fisheries are more effectively
accounted for in broadscale planning of water
management or rural development.
Most importantly, the promotion and adoption of approaches that include valuation of inland fisheries along the entire fisheries value
chain (e.g., using participatory value chain analysis) should be supported to ensure that the real
value of a fishery is captured. Doing so would facilitate inclusion of social processes that affect
the value and perception of fish. This may also
help explain the price dynamics of inland fisheries products, which can often seem unrelated to
local contexts of supply and demand. The lack of
value chain considerations often results in the
somewhat limited assumption that the whole
value of a fishery lies at the first point of sale,
rather than acknowledging the value addition
and diffusion of economic benefits and nutrition
far from the source of fish. In some cases in Africa and Asia, these value chains extend across
countries and even into neighboring countries.
Communicate and promote the value of
inland fisheries
Improving communication of information to
policymakers, freshwater users, and other

.
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stakeholders is equally important in addressing research needs and data gaps concerning
the economic, health, and well-being benefits
of inland fisheries. Rendering information
on the value and functions of inland fisheries
in both human and environmental terms in a
form that is understandable to stakeholders is
critical to ensuring continued access and sustainable use of inland fisheries. Promoting understanding of the real value of inland fisheries
(incorporating economic, social, and ecological
values) is a crucial advocacy need. All too often,
the important contributions of inland fisheries
are overlooked or unknown, making it easy to
roll out policies and management decisions
that can directly compromise the sustainability
of inland fisheries and thereby impact human
health, well-being, and prosperity at the local,
regional, and international levels. To enhance
policy change, it is important to focus on the
points that resonate with policymakers, such
as the economic and social values of inland
fisheries and the contribution of inland fisheries to overall food security, human health, and
well-being. Additionally, awareness of the benefits of inland fisheries must spread beyond
those involved in inland fisheries, requiring
collaboration and communication with audiences outside inland fisheries, in particular
other sectors that utilize freshwater resources.
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