
Sportfisheries, conservation and sustainable livelihoods:
a multidisciplinary guide to developing best practice

Adam Barnett1,2, K�atya G Abrantes1,2, Ronald Baker1,2,3, Amy S Diedrich1,2, Marina Farr2,4,5, Alf Kuilboer4,

Tracey Mahony4, Ian McLeod1,2, Gianna Moscardo4, Murray Prideaux1,2,4, Natalie Stoeckl2,4,5, Ariella van

Luyn6 & Marcus Sheaves1,2

1College of Marine and Environmental Sciences, James Cook University, Townsville, Qld, 4811, Australia; 2TropWATER

(Centre for Tropical Water and Aquatic Ecosystem Research), James Cook University, Townsville, Qld, 4811, Australia;
3CSIRO Land and Water, Building 14, James Cook University, Townsville, Qld, 4811, Australia; 4College of Business,

Law and Governance, James Cook University, Townsville, Qld, 4811, Australia; 5The Cairns Institute, James Cook

University, Cairns, Qld, 4878, Australia; 6College of Arts, Society and Education, James Cook University, Qld, 4811,

Australia

Abstract
Ecotourism ventures in developing countries are often among the few alternatives

for enhancing sustainable livelihoods without altering traditional ways of life. The

best way forward is to continually develop and implement best practice guidelines

and, in particular, to flexibly develop them to suit individual cases. We conduct a

multidisciplinary assessment of best practice guidelines required to develop and sus-

tain sportfishing tourism in developing countries, while enhancing local livelihoods

and promoting environmental stewardship. In general, best practice guidelines

should be developed around a sustainable livelihood framework that includes

short-term coping mechanisms and longer-term capacity building. Sportfishing

development that conforms to ecological and socially orientated criteria, founded

on site-specific research that captures local environmental and social complexities,

has the potential to provide mutual benefits to tourists and local people, fuelling

community development and enhancing the cultural experience of tourists. Best

practice guidelines for sportfishing that do not address these dimensions are unli-

kely to result in a viable industry. Given the current interest and growth of sport-

fishing in developing countries, the proposed guidelines can help a range of end

users manage, conserve and maximize livelihood benefits from their fishery.
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Introduction

At its most valuable, ecotourism involves engage-

ment with the natural areas that promote conser-

vation of wildlife and the environment while

improving the well-being of local people (Blangy

et al. 1993). Although ecotourism is usually

thought of in the context of ventures aimed at

participants experiencing the natural world while

causing a minimum of disruption (Buckley 1994),

the range of activities that can fulfil the joint goals

of environmental conservation and enhancement

of the well-being of local people is quite diverse.

For instance, sportfishing (recreational fishing that

targets species of fish renowned for being difficult

to capture) has the potential to provide the bene-

fits of characteristic of ecotourism, as long as it is

managed appropriately. Although its validity as

ecotourism has been debated (Holland et al. 1998;

Fennell 2013; Wood et al. 2013), if conducted in

an enlightened manner sportfishing has the poten-

tial to provide real gains in addressing social and

environmental goals in disadvantaged and unde-

veloped areas. It can (i) provide alternative options

for stable livelihoods for some of the world’s most

disadvantaged people; (ii) support the conservation

of species by converting unmanaged extractive

fisheries into no- or low-take fisheries; (iii) support

the conservation of threatened ecosystems by

providing a focus for conservation thinking and

environmental stewardship; and (iv) produce a

revenue stream for national economies that pro-

vide an alternative to extractive industries (such

as logging or mining) or activities that transform

natural landscapes (such as large-scale agriculture

or aquaculture) (e.g. Sheaves et al. in press). In

fact, sportfishing contrasts with extractive or land-

scape-transforming industries because its success

relies on conserving resources in as a natural state

as possible. Consequently, by the nature of the

business, the benefits sportfishing provides are

ongoing.

Conservation is increasingly moving towards

the recognition that the natural environment can-

not be managed effectively in isolation from the

human dimension. Where human dimensions and

the concept of socio-ecological systems (Young

et al. 2006) have infiltrated the sportfishing litera-

ture (Arlinghaus 2004; Hunt et al. 2013; Bower

et al. 2014), the focus has been primarily on mini-

mizing conflict (e.g. with other users of the

resources or with stakeholders who may be

ethically opposed to the practice of sportfishing)

and maximizing the well-being and compliance of

the anglers (European Inland Fisheries Advisory

Commission 2008; Bower et al. 2014). While

these aspects are undoubtedly critical for ensuring

the long-term viability of the industry, there has

been less consideration of the broader socio-ecolo-

gical system within which sportfishing is nested

(Ostrom 2009). However, with the rapid world-

wide growth of sportfishing tourism (Shrestha

et al. 2002; Bower et al. 2014), and the appeal of

travel to remote ‘untouched’ wilderness locations

for ‘fishing adventures’ (e.g. Table 1; Cooke et al.

in press), ensuring that sportfishing operations

take due regard for socio-ecological considerations

has become of paramount importance. This is
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particularly important as many of the attractive

wilderness locations are located in developing

countries (Wood et al. 2013), often bringing tour-

ists into contact with societies that have had little

exposure to the developed world. For this review,

developing countries/economies are those listed as

such by the World Bank and the International

Monetary Fund, with a particular focus on coun-

tries that still have largely traditional village soci-

eties. The World Bank states the term country can

be used interchangeably with economy.

Most studies on sportfishing best practice have

been in the context of developed countries and

focused on fish handling, physiology, ethics and

management (e.g. Cooke and Suski 2005; Arling-

haus et al. 2007a,b, 2010; Donaldson et al. 2008;

Cooke et al. 2013). However, in developing coun-

tries where indigenous people maintain customary

tenure of natural resources and where people

directly rely on these resources to meet basic

needs, the context is very different to that in devel-

oped countries. A truly sustainable sportfishery in

the developing world must produce benefits for,

and be supported by, local people. Consequently, if

sportfishing is to be developed as a means of sup-

porting livelihoods for disadvantaged communities,

it is crucial to consider ‘best practice’ in a holistic

context. Best practice should be incorporated into

all facets of tourism development, encompassing

the species and the ecosystems they are embedded

in as well as the sociocultural, economic and gov-

ernance context, rather than simply applying the

concept of ‘best practice’ to the operation of the

fishery.

We assembled a multidisciplinary consortium

comprised of professionals from diverse fields

including fisheries science, ecosystem ecology,

natural resource management, governance, tour-

ism, economics, business management, and social

science to review and evaluate key issues and

constraints that need to be considered when devel-

oping best practice for sportfishing in developing

countries (see Table 2). The consortium is cur-

rently working on the sportfisheries for livelihoods

project in Papua New Guinea (Cooke et al. in

press). A modified Delphi approach was used to

identify key guidelines, where after group discus-

sions all authors submitted guideline recommenda-

tions for their fields, and a subgroup identified and

refined the key guidelines and returned it to the

consortium as a whole for comment. We address

three broad, interlinked perspectives: sociocultural,

environmental and economic. These three perspec-

tives can be considered as ‘the three pillars’ of sus-

tainability (Brunnschweiler 2010). Within each

pillar, we discuss key facets of developing and sus-

taining a successful sportfishing industry from the

points of view of sustainable livelihoods and envi-

ronmental conservation. The paper (and Table 2)

is structured in the temporal sequence we feel is

the most risk averse. First, sociocultural considera-

tions need to be addressed. This serves the dual

purpose of gaining the necessary local support

early on and identifying the key social and ecolog-

ical issues that need to be addressed. Further, it is

the most risk averse approach as none of the best

practices, whether they be social, ecological or

economic, can be effective in the long term with-

out local support. Potential challenges and capac-

ity need can also be identified at this stage, all of

which will support the effective implementation of

the best practices. Then, environmental aspects

need to be understood, including the biology and

ecology of the fish. Basically, after the local people

are on-board, infrastructure needs to be set in

place to manage the resources. Once the social

and environment sections are on-track, business

cases can be implemented. However, in reality, it

is likely that those developing sportfisheries will

often try and implement the business plan before

Table 1 Showing the percentage (%) of episodes filmed

in developing countries (DC) for two of the most popular

current fishing shows on TV. Potentially interesting is

the increase in episodes travelling to developing

countries. This could be an artefact of the filming

schedule, or an indication that the more people fish, the

greater desire to explore remote areas. Regardless, these

types of shows promote remote destinations.

Season Episodes DC %

River Monsters 1 7 4 57.1
2 7 5 71.4
3 7 4 57.1
4 9 5 55.6
5 6 4 66.7
6 6 6 100

Total episodes in DC 67%
Robson Green 1 4 2 50

2 8 2 25
3 4 4 100
4 8 5 62.5
5 6 6 100

Total episodes in DC 63%
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gaining the appropriate knowledge on the environ-

ment and the fish. This may be seen as necessary

to generate income as soon as possible or generate

research opportunities (e.g. Cooke et al. in press),

but will usually result in some of the economic

guidelines being implemented while environmental

information is being collected and, therefore, the

business/fishery will be run without the crucial

information to manage resources. For imperilled

species, it is imperative that the environment com-

ponent is accomplished prior to the economic

being implemented, as scientific evidence is needed

to demonstrate the fishery is sustainable (Cooke

et al. in press). Monitoring of outcomes, both

social and ecological (including feedbacks between

them), is essential, so that actions that are not

working can be adjusted and ones that are can

provide motivation and support for sportfishing

and conservation.

Sociocultural considerations for developing
best practice guidelines for sportfishing
tourism

The introduction of values and practices from

developed countries into traditional societies needs

to be managed carefully. In general, fisheries man-

agement strategies, policies and best practice

guidelines will depend on the way the fishery

resource is used by local communities (Policansky

Table 2 Key considerations for developing best practice guidelines for sportfishing tourism. The table is set out in the

broad temporal sequence (sociocultural, environmental and economic) we feel is the most risk averse. However, in

reality some of the economic guidelines will more than likely be implemented while environmental information is being

collected.

Pillar Best practice guidelines

Sociocultural Develop a comprehensive understanding of the full spectrum of values (historical and cultural) of fisheries to local
communities

Sociocultural Understand, respect and comply with local governance (formal and informal) related to customary ownership and
the use of natural resources and environments where sportfishing occurs

Sociocultural Inform, consult and involve local communities in decisions related to sportfishing development
Sociocultural If necessary, provide location-specific guidelines for culturally appropriate behaviour to sportfishing clients and

operators
Sociocultural Engage with local leaders to establish and support continuous and efficient lines of communication with local

stakeholders (e.g. technical working groups or advisory committees)
Environment Develop fundamental knowledge of the biology and ecology of the target species, the resources they rely on

and the ecosystems in which they are imbedded, so that that information can be incorporated into effective
management

Environment Take every opportunity for training and engaging with local scientists, to enhance local fisheries manage capacity
Environment Identify causes of mortality and incorporate into management stock assessments and management plans
Environment Align research projects with sportfisheries to develop and implement best fishing, catch and handling practices,

noting that these practices should be species specific
Environment Where possible, use gear that reduces by-catch
Environment Development of best handling practices should include by-catch species
Environment Communicate the social and economic benefits that local communities are likely to derive from sportfishing

operations to local people, to promote their understanding of the need to actively manage and to protect the
sportfishing resource and the ecosystem it relies on

Environment The sportfishing industry as a whole (in any given country or region) and its stakeholders should take a leading
role in promoting and supporting sustainable use of the environment

Economic Whenever possible, enterprises should employ local people, and locals should also be given the opportunity to sell
local goods and services to both the enterprises and the tourists. Local people may need to be supported to
develop their capacity for this type of financial engagement

Economic Provide negotiated ‘offsets’ (compensation) if negative side effects (associated with access, environmental, social
and cultural issues) are unavoidable

Economic Develop appropriate and cost-effective marketing approaches
Economic Consult with and assess individual locations/villagers to determine the best business model for each particular

case, so that sportfishing tourism benefits local people
Economic Implement a sustainable livelihood approach, which includes short-term coping mechanisms and longer-term

capacity building
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2002; Cova and White 2010; Acott and Urquhart

2014). Thus, understanding fishing communities

as social structures and the historical value (both

as a resource and cultural) of these fisheries to

local communities should be taken into account

when developing best practice guidelines for a sus-

tainable sportfishery (Cova and White 2010; Acott

and Urquhart 2014). While the need for research

into local cultural norms and behaviour is recog-

nized (e.g. Arlinghaus et al. 2007a; Hunt et al.

2013), it is under-represented in practice.

Indigenous attitudes to fishing often differ

greatly to those in Western Societies. For example,

many societies in the developing world view

fishing as an integral part of their culture and/or

necessary for spiritual fulfilment (Lyman 2008),

perspectives that may be at odds with the Western

attitude of fishing for pleasure. In developing

countries where Western colonization may be

resented, recreational fishing may come to symbol-

ize the impacts of Western intrusions on

indigenous peoples’ lives (Lyman 2008). Owner-

ship and tenure of natural resources and the space

where sportfishing occurs also need to be fully

understood in order to avoid conflict. This is not

always a simple task because tenure is often not

formally documented. Increasingly, indigenous

people are seeking to reclaim colonized land,

which increases competition for fishing resources

(Kearney 2002). Sportfishers also need to be

aware that some fishing sites may be sacred

(Kearney 2002). Any best practice model for

recreational fishing must acknowledge that there

needs to be negotiation of land ownership and

use, bearing in mind that attitudes will differ from

community to community.

Although nature-based tourism has the poten-

tial to diversify or provide alternative livelihoods

to communities dependent on dwindling natural

resources, achieving this goal can be challenging,

because adapting to tourism requires changes to

social and cultural ways of life. For example,

engaging fishers in livelihoods not related to fish-

ing can be difficult as they may be unwilling to

alter their way of life (e.g. Pollnac and Poggie

2008). Even involving local people in sportfishing

as guides can fail if it is not implemented with due

consideration of local context and needs (e.g.

Schuhbauer and Koch 2013). Further, in very

impoverished communities, where basic needs

such as food, health and education are not

adequately met, people often lack the capacity to

engage in any type of tourism-related activities. In

such situations, sportfishing tourism may need to

be complemented with other types of development

such as health and sanitation, infrastructure

development or sustainable farming. Moreover,

leadership, as an important driver of change and

innovation, is a critical element in achieving

successful outcomes (Buttigieg and West 2013)

and is a key component to addressing the ‘crisis of

sustainability’ facing natural ecosystems in devel-

oped and developing nations (Evans et al. 2015).

Thus, in village and community contexts, leader-

ship may be important for maximizing the oppor-

tunities flowing from the growth of sportfishing

tourism.

Guidelines for developing best practice

1. Develop a comprehensive understanding for

the full spectrum of values (historical and cul-

tural) of fisheries to local communities (see

Table 2 for guidelines).

2. Understand, respect and comply with local

governance (formal and informal) related to

ownership and the use of natural resources

and environments where sportfishing occurs.

3. Inform, consult and involve local communities

in decisions related to sportfishing

development.

4. If necessary, provide location-specific guideli-

nes for culturally appropriate behaviour to

sportfishing clients and operators.

5. Engage with local leaders to establish and sup-

port continuous and efficient lines of commu-

nication with local stakeholders (e.g. technical

working groups or advisory committees).

Managing the resource and the environment

The allure of catching unique species in wild areas

provides a continual incentive for sportfishing to

penetrate further into pristine and more isolated

areas, extending fishing impacts to a range of

often unique species and habitats. This brings with

it the need to understand the biology and ecology

of these species, and the environments in which

they live, as well as the ways that sportfishing will

interact with, and influence, the species and their

environment (FAO 2012). There is clearly a need

for substantial scientific knowledge if these new

sportfisheries are to be developed optimally. There

are unique opportunities to develop sportfisheries

© 2015 John Wiley & Sons Ltd, F I SH and F I SHER IES 5
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supported by informed and effective management

that is underpinned by detailed, situation-specific

research. In addition, there are opportunities for

engaging with local scientists to enhance their

ability to manage local fisheries.

Biology and ecology

The basic requirement underpinning profitable and

sustainable tourism ventures that support local

peoples’ livelihoods is that there is an ongoing

product to attract customers. For sportfisheries,

that means healthy target fish stocks. Healthy fish

populations depend on the availability of the

necessary conditions and resources for feeding,

reproduction, refuge and migration (FAO 2012),

so each of these facets should be fully understood,

preferably before exploitation begins, but at least

as soon as possible thereafter. In particular, there

should be detailed studies of life histories, physical

and physiological requirements, reproductive pat-

terns (age, timing, location), nursery ground

requirements, habitat utilization for all life history

stages, the temporal dynamics of habitat use and

of the connectivities among habitats, and the

requirements for migration at all scales (e.g.

within and among days, within and among years).

This information should extend to the key ecologi-

cal components with which the fish interact, the

components of the food webs that provide their

food requirements, and their vulnerability to

predators, especially when animals are stressed

following capture (FAO 2012). In addition,

detailed studies of the physiology and behaviour of

the target species are required, particularly in

relation to responses to capture, handling and

disturbance of their abilities to avoid predators.

Armed with this information, managers will be in

a stronger position to put in place effective man-

agement of the fish, the fishery and the resources

they rely on. In addition, this information will help

identify threats and allow them to be managed.

Although obtaining this knowledge for under-

studied species in the remote locations may appear

an overwhelming task, modern technologies and

approaches to traditional fishery research allow

this information to be gathered in a cost-effective

manner, compared to the potential value of

sportfisheries to the economies of the develop-

ing nations (Fedler and Hayes 2008; Southwick

et al. 2013). In fact, the development of new

sportfisheries in unstudied areas brings with it the

opportunity to understand critical aspects of the

biology, the ecology and the fishery before

substantial exploitation of the species and loss of

habitat values occurs, an opportunity almost

invariably missed during the previous sportfishery

developments. That this has failed to occur in pre-

vious cases is disturbing, because this is exactly

the information needed to ensure best practice

management of the fish, their habitats and the

fishery.

Guidelines for developing best practice

1. Develop fundamental knowledge of the biology

and ecology of the target species, the resources

they rely on and the ecosystems in which they

are imbedded, so that that information can be

incorporated into effective management.

2. Take every opportunity for training and

engaging with local scientists, to enhance local

fisheries manage capacity.

Managing the fishery

Ensuring there is a healthy and sustainable popu-

lation of fish to catch also depends on the fishery

operating to minimize its own impact. Recre-

ational fisheries have the potential to negatively

affect fish stocks, similar to commercial fisheries

(Cooke and Cowx 2004, 2006; FAO 2012). There-

fore, along with understanding of life history and

natural mortality, information on fishing mortality

(e.g. harvest and post-release mortality) is critical

for informed management. To date, information of

harvest rates and stock assessments from recre-

ational fisheries are scarce or underdeveloped

(FAO 2012), particularly for developing countries,

which can often have the added pressure from

artisanal or subsistence fishing (Cooke and Cowx

2004, 2006; Cooke et al. in press). The lack of

such information has hindered our understanding

of the magnitude of the recreational/sportfishing

sector (Cooke and Cowx 2004; Cooke et al. in

press).

Catch and handling practices

Catch and release is a common practice through-

out most sportfisheries, but there is no getting

around the fact that catching fish causes some

level of stress and injury (Arlinghaus et al. 2007a,

b, 2010), and a proportion of the catch may die

(Bartholomew and Bohnsack 2005; Cooke and

6 © 2015 John Wiley & Sons Ltd, F ISH and F ISHER IES
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Cowx 2006), for example a review of 32 taxa esti-

mated on average 18% post-release mortality

(Bartholomew and Bohnsack 2005). Consequently,

a key contributor to the sustainability of the fish

stock is the quality of catch and handling practices

(Arlinghaus et al. 2007a, 2010), with carefully

developed and instituted catch and handling best

practices providing released fish with a better

chance of survival, as well as reduced short- and

long-term physiological impairments (for reviews

see Cooke and Suski 2005; Arlinghaus et al.

2007a). Catch and release is popular with conser-

vation-minded anglers because the captured fish is

seen to swim away, presumably to continue its

‘normal’ life. However, if fish die after release, it

defeats the purpose of a catch and release. More-

over, if post-release mortality is not recognized, it

becomes a source of unassessed mortality that, in

the long term, has the potential to severely

compromise the sustainability of the fishery.

Negative effects after release range from sub-

lethal fitness implications (e.g. reduced growth or

reproductive ability) to mortality stemming

directly from the fishing event or from increased

vulnerability to predation (Bartholomew and

Bohnsack 2005; Arlinghaus et al. 2007a; Cooke

et al. 2013). General best practice protocols for

catching and handling fish include the following:

(i) limiting duration of the capture event, (ii) mini-

mizing air exposure, (iii) avoiding angling during

extremes in water temperature, (iv) using barbless

hooks and specific hook types/sizes that reduce

injury for the targeted species, and (v), for some

species, refraining from angling in excessive

depths (Cooke and Suski 2005; Arlinghaus et al.

2007a). However, although these protocols pro-

vide a guide for best practices, the response of dif-

ferent species to the different methods of capture

and post-capture treatments varies, so the actual

practices employed need to be taxon specific

(Cooke and Suski 2005).

There has been only limited scientific research

directly related to sportfishing, and most of that

has focused on catch and release of North Ameri-

can freshwater sportfish (Cooke and Suski 2005;

Arlinghaus et al. 2007a; Donaldson et al. 2008).

For example, in 2005, there was a reasonable

understanding of catch-and-release angling effects

for only five freshwater species (Cooke and Suski

2005). A literature search (see supporting infor-

mation for methods) found 408 studies that

addressed the effects of sports/recreational fishing

on some aspects of fish health or behaviour and/

or best practices for catch and release. Of the 229

species studied, only 10 species occurred in 10 or

more studies (supporting information). Six of these

are from the families Centrarchidae or Salmonidae,

and these two families make up 57% of studies

(Table 3). These families are mainly confined to

temperate latitudes, so their conclusions are likely

to be of limited relevance to developing sportfish-

eries in tropical regions. Although a larger num-

ber of marine species have been studied, many of

these are only included in a single study, and

freshwater/anadromous species still dominate the

literature by the number of studies (Table S1).

Bonefish (Albula vulpes, Albulidae) is the only fully

marine species with more than 10 studies. As a

group, Sparids are the most represented marine

taxa (both in terms of the number of species and

number of studies), but replication for each species

is poor (Table 3). Of particular note, only 27 spe-

cies have been studied in developing countries

(supporting information). Of these, eight are

freshwater species and 19 marine.

Guidelines for developing best practice

1. Identify causes of mortality and incorporate

these into management stock assessments and

management plans.

Table 3 Most common families studied. See

supplementary material for detailed summary.

Family Species Studies

Centrarchidae 8 127
Salmonidae 16 102
Sparidae 30 60
Sebastidae 28 38
Lutjanidae/Lethrinidae 13 34
Serranidae 15 31
Istiophoridae 5 25
Percidae 4 25
Sciaenidae 7 19
Esocidae 2 16
Labridae 11 14
Albulidae 1 12
Carangidae 9 12
Cyprinidae 7 12
Carcharhinidae 9 12
Scombridae 5 11
Cichlidae 5 5
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2. Develop and implement best fishing, catch and

handling practices, noting that these practices

should be species specific.

By-catch

Sportfisheries impact both target and by-catch

species. By-catch includes unwanted animals cap-

tured incidentally. This includes animals not

desirable in a sportfishing context (e.g. non-target

species or target species outside target size

ranges), prohibited species, individuals that

exceed the bag limit for the target species, and,

where sportfishers are retaining their catch for

food, inedible or less palatable species. Although

some types of sportfisheries (e.g. sight fishing) are

very selective and can be managed to produce

negligible by-catch, most sportfisheries have some

by-catch, which can constitute a high proportion

of captures (e.g. Cooke and Wilde 2007). With

high levels of by-catch comes the possibility of

high post-release mortality (Cooke and Wilde

2007). As most fishing techniques have at least

some by-catch, improving gear selectivity is

important. If, despite their importance, there

have been few comprehensive survival/health

studies for targeted species (Table 3), much less

is known about post-release mortality of the ‘less

valuable’ by-catch species (Cooke and Suski

2005). Species-specific research into best

handling practices for by-catch is required, and

by-catch should be handled with the same level

of care as the target species, a practice often

neglected for by-catch species that are often

considered ‘junk fish’.

Management measures and legislation in devel-

oped countries may extend to by-catch species.

Clubs and/or fishers may voluntary follow best

practices to avoid by-catch, but this will depend

on education and sensitivity to environmental

issues, i.e. on the ethics of each fisher. For exam-

ple, clubs/individual fishers can opt for using

different hook types/sizes, bait types, barbless

hooks and different line strengths, limit fishing

during extreme environmental conditions or use

better handling techniques (e.g. ‘environmentally

friendly’ landing nets, minimizing ‘fighting’ time

and duration out of the water) to limit by-catch

mortality. Minimizing by-catch mortality in

developing countries is more challenging as there

is generally a lack of legislation and a lack of

environmental sensitivity.

Guidelines for developing best practice

1. Where possible, use gear or fishing methods

that minimize by-catch.

2. Development of best handling practices should

include by-catch species.

Environmental engagement

To ensure genuine sustainability, sportfishing

operations should promote and engage all stake-

holders in environmental best practice. In develop-

ing countries, where indigenous communities

retain customary ownership of aquatic and terres-

trial resources, it is critical that local communities

support and benefit from a healthy sportfishery,

and thereby have the incentive to sustain the fish

and the ecosystem they rely on (Bell et al. 2006;

FAO 2012). By providing livelihoods (e.g. through

payments for ecosystem services (PES) and jobs),

tourism can provide communities with the incen-

tive to protect the resource (e.g. Brunnschweiler

2010). Developing incentives to protect key

resources is particularly important in subsistence-

level communities facing increasing food insecurity

and population pressures, where conservation of

resources is not conceivable without the alterna-

tive livelihood options (Bell et al. 2009).

In addition to engaging the local resource own-

ers as stewards, a sustainable sportfishing industry

should take a leading role in promoting potential

social, environmental and economic benefits of the

industry to the political leaders of the country or

region. In many developing countries, sportfishing

is likely to conflict with large-scale industries of

high value to the national economy (e.g. mining,

plantation agriculture) (FAO 2012; Wood et al.

2013; Sheaves et al. in press). In such situations,

it is critical that the industry promotes the long-

term benefits of environmental best practice so

that conflicting interests of destructive industries

are not given priority in the national agenda. For

example, in North America, Ducks Unlimited was

founded by duck hunters wishing to protect the

wetlands that supported the ducks they hunted

and has grown into the largest wetland conserva-

tion organization in the continent (Tori et al.

2002). Trout Unlimited, whose mission is to con-

serve, protect and restore North America’s coldwa-

ter fisheries and their watersheds, has more than

400 000 members who drive fisheries restoration

work at local, state and national levels (http://

8 © 2015 John Wiley & Sons Ltd, F ISH and F ISHER IES

Sportfisheries for livelihoods A Barnett et al.

http://www.tu.org


www.tu.org). Likewise, there are a number of

examples where engagement in conservation prac-

tices and/or research by the angling community

has contributed (or driven) to conservation of

endangered fish species (see Cooke et al. in press).

Although sportfishing industry bodies in develop-

ing countries may lack the resources to fund

large-scale habitat restoration, it is the pristine

nature of these locations that attracts sport fishers,

and the industry has an excellent opportunity to

promote the wide-reaching social and economic

benefits of protecting the environment before alter-

ations, rather than trying to rehabilitate it later.

Guidelines for developing best practice

1. Communicate the social and economic benefits

that local communities are likely to derive

from sportfishing operations to local people, to

promote their understanding of the need to

actively manage and to protect the sportfish-

ing resource and the ecosystem it relies on.

2. The sportfishing industry as a whole (in any

given country or region) and its stakeholders

should take a leading role in promoting and

supporting sustainable use of the environment.

Maximizing economic benefits and
developing business in developing countries

Worldwide, 220 million to 700 million people par-

ticipate in recreational/sportfishing (Cooke and

Cowx 2004; World Bank 2012; Bower et al.

2014), spending >US$190 billion annually, a con-

tribution of about US$70 billion in sales impacts

and US$23 billion to the global gross domestic

product (GDP), not counting large revenue

streams for fishing tackle (World Bank 2012).

Although most of the global expenditure is in

developed countries, sportfishing has the potential

to provide significant economic benefits to develop-

ing countries (Bower et al. 2014). For example,

foreign anglers visiting Costa Rica generated US

$279 million in new capital in 2008 (over 2% of

national GDP), and 63 000 jobs (Instituto de

Investigaciones en Ciencias Economicas 2010).

Sportfishing generated more than US$25 million

in direct expenditures (providing jobs for fishing

guides and lodge staff) within the Belizean econ-

omy in 2007, but probably closer to $50 million

when including secondary expenditures (Fedler

and Hayes 2008). Sportfishing tourism is an

important component of the Bahamian economy

with bonefishing anglers spending close to US$70

million on angling-related activities (Fedler 2010).

In Panama, recreational fishers spend US$97

million annually, contributing US$48.4 million to

GDP (US$562 per visiting angler) and supporting

9500 Panamanian jobs (Southwick et al. 2013).

Fifty years ago, Cabo San Lucas on the Baja

Peninsula of Mexico was a poor village supported

by a single tuna cannery. Recently, Cabo San

Lucas hosts 350 000 foreign anglers annually,

contributing US$652 million to national GDP,

>24 000 jobs and US$245 million in tax revenues

(Southwick et al. 2010). However, information

about the economic impact of sportfishing in

developing countries is sparse and mostly provides

information on national or regional impacts on

employment or income, rather than details on

impacts at the local livelihood scale. Thus, it is not

known whether the national income flows to just

a few people or whether it reaches and benefits

local communities.

If a tourist operator spends at least some of the

income earned from tourists in other, regional, busi-

nesses or households (e.g. hiring extra labour), then

those businesses and households will also see an

increase in income (sometimes termed ‘knock-on’

benefits). If those businesses and householders also

spend some of their extra income on regional goods,

then more knock-on benefits will occur. The total

regional economic impact of sportfishing-based

tourism ventures will thus depend on (i) the

amount of money that tourists spend in the local

area and (ii) any additional knock-on benefits. If

there are no local businesses or local workers, then

there will be no opportunity for tourism ventures to

‘respend’ tourist revenues within local communities

by hiring workers or making local purchases (Ash-

ley 2000; Zapata et al. 2011), so there will be few,

if any, knock-on benefits (Mbaiwa 2005; Stoeckl

2007; Fedler and Hayes 2008). Consequently, pro-

viding opportunities for local people to develop com-

plementary ventures that can generate knock-on

benefits will often be integral to the long-term suc-

cess of sportfishing ventures and their support of

local livelihoods.

Although providing opportunities for the devel-

opment of local ventures is an obvious need, this

is often inhibited by a disjuncture between indige-

nous and non-indigenous economic systems

(Stoeckl et al. 2014). Usually, few (or no)

businesses are owned or operated by indigenous
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people, and few (or no) indigenous people are

employed within local businesses, so there is no

way for them to earn money and thus benefit

when parts of the (non-)indigenous system

expands (through, for example, tourism). Those

who wish to enhance the regional economic bene-

fits of tourism in rural and remote communities

thus need to find ways of helping local people to

engage with tourist ventures and new tourist ven-

tures to engage with local communities, ideally by

purchasing goods and services within local regions

(perhaps even using barter systems if money is not

widely used). Therefore, locals must be provided

with opportunities to earn money, for example by

working as local guides (Almeida et al. 2001) or

providing other services such as boat maintenance

(Gregory 2014). They also need to have the

opportunity to acquire additional skills. This

usually requires mentoring and support for local

people. If enhanced skills and earnings are used as

investment in other activities, such as agriculture

(Ashley 2000; Gregory 2014) or running their

own businesses, there could be substantive long-

term benefits for many.

Economic development often imposes costs on

local people, particularly in rural communities

that depend heavily on natural resources and

environment for their livelihoods and diet (Gray

et al. 2005). Not only can ‘development’ erode

sociocultural values, but it can degrade the natu-

ral environment, impact species that are highly

valued by local people (Jackson et al. 2012) and/

or prevent local people from being able to access

to natural resources for other activities (Ashley

2000). Even if local people are able to earn some

money from development, this money may be

insufficient to compensate them for costs the

development imposes (Stoeckl et al. 2013). If sport-

fishing tourism is to succeed as a community

development tool, effort must also be made to

identify and mitigate its negative impacts. For

example, effort must be made to negotiate access

rights in a fair and socio-sensitive way (Jackson

et al. 2014), to ensure that cultural protocols are

followed (Higgins-Desbiolles et al. 2014) and to

safeguard against environmental damage, such as

loss of key species. If negative impacts cannot be

entirely avoided, appropriate offsets must be nego-

tiated, with the possibility to renegotiate in case of

changed circumstances.

A challenge for remote sportfishing ventures

in developing countries is marketing their

product. For example, an eco-lodge in Rewa Vil-

lage, Guyana, struggled to attract tourists

because the villagers could not access a market

for their product (R. Brummett - World Bank

brief 2013, personal communication). In the

case of Rewa, a private company assisted with

marketing. Marketing is expensive, and few vil-

lages can have donors to assist with marketing.

Even where operations are supported by associ-

ated tour operators, marketing budgets are still

likely to be limited. Consequently, simple, finan-

cially viable, self-sustaining strategies are needed,

as for instance strategies that take advantage of

relatively freely accessible technology such as the

World Wide Web. For example, engaging with

online consumer communities can greatly assist

with marketing (Kozinets et al. 2010). Online

consumer communities are formed when mem-

bers with similar interests form virtual or real

groups. In the modern environment, this is

increasingly facilitated through social media plat-

forms such as various websites, Facebook, Insta-

gram, Twitter and online forums (Cova and

White 2010). Given that sportfishing enthusiasts

are part of a particularly large community that

uses social media and web-based forums exten-

sively, marketing via social media would appear

to be an ideal and cost-effective strategy for

developing countries. The basic infrastructure

requirements are accessibility to and knowledge

of simple internet services. The collaboration of

villagers and tourism operators (and, if possible,

government representatives in some locations)

may be required to facilitate the engagement

with online communities. Other forms of engag-

ing with consumer communities include hosting

fishing competitions and TV fishing shows. Fish-

ing shows increasingly promote remote destina-

tions (Table 1), which then become ‘must visit’

locations for sport fishers around the world,

making engaging with fishing shows an obvious

promotion strategy.

Guidelines for developing best practice

1. Whenever possible, sportfishing ventures

should employ local people, and locals should

be given the opportunity to sell local goods

and services to both the sportfishing ventures

and their clients. Local people may need to be

supported to develop their capacity for this

type of financial engagement.
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2. Provide negotiated ‘offsets’ (compensation) if

negative side effects (associated with access,

environmental, social and cultural issues) are

unavoidable.

3. Develop appropriate and cost-effective market-

ing approaches.

Sportfishing tourism as a community development

strategy

Sportfishing tourism has been variously proposed as

a community development strategy (Carter et al.

2012), a tourism marketing option (Borch 2004)

and/or a mechanism to support natural resource

management (Colton 2005). The underlying argu-

ment that sportfishing tourism (especially catch and

release) provides an alternative use that both allows

conservation and offers a way to generate financial

gain and enhance other aspects of community well-

being is based on three core assumptions: (i) that

sportfishing is a commercially viable and competi-

tive tourism business option, (ii) that sportfishing

tourism can be developed to, and is sustained (long-

term) at, a scale that can generate sufficient finan-

cial capital to achieve its aims, and (iii) that sport-

fishing tourism can be managed in such a way as to

provide overall net benefits to the host community

and the environment.

There are often concerns about the difficulties in

sportfishing tourism succeeding as either a com-

mercial activity or a community development tool

(e.g. Hanazaki et al. 2007; Schuhbauer and Koch

2013; Gezon 2014). A number of factors and

challenges need to be considered when evaluating

sportfishing as a viable tourism business for locals

in developing countries. These include variations

in tourist numbers (e.g. no fishing in the wet sea-

son), and a competition for tourists at local, regio-

nal and global scales (Chaperon and Bramwell

2013). Tourism is strongly market driven

(Moscardo and Murphy 2014) and requires that

local operators and host communities have an

understanding of tourists and their expectations

(Bennett et al. 2012), and can market the product.

It often requires high capital investments in infras-

tructure, making it difficult for local residents to

be meaningfully engaged in tourism businesses

(Zapata et al. 2011). Compounding this, the lack

of education/skills of local people again means

that profits are typically retained by individuals or

businesses either external to the host community

or in elite positions within the community (Schey-

vens 2011). Moreover, tourism ventures are usu-

ally based on Western capitalist business models

that assume private ownership of assets. This can

be a poor fit to communities with different

approaches to resource ownership and exchange

relationships (Bunten 2010). These factors may be

pertinent or redundant depending on the location/

village, and local leadership structures may be par-

ticularly important/influential in the success of

tourism operations.

One way that community capacity can be built is

by implementing a sustainable livelihood (SL)

approach (Hao and Wall 2008). The SL approach is

focused on community-level actions that extend

local peoples’ normal practice of supporting their

livelihoods through a diversity of activities (fishing,

agriculture, roadside stalls, etc.). The SL approach

involves the development of short-term coping

mechanisms and longer-term capacities to deal with

changing circumstances (Chambers and Conway

1992). It is directed towards developing ways in

which villagers can utilize their inherent capacities

for integrating earnings from multiple sources to

meet basic and ongoing needs (Walker et al. 2001).

There are many possible business models for the

involvement of local communities in sportfishing

operations, with appropriate options for a particular

location depending on local circumstances. Possible

models include the following: Model 1 – payment

for use of village fishing grounds (PES), which can

be monetary or in goods and/or services; Model 2 –
employment with tourism operators and other

facets of the tourism industry (e.g. lodges); Model 3

– small-scale complimentary entrepreneurial ven-

tures (e.g. nature walks, village life experience, cul-

tural sites, selling of crafts and souvenirs,

traditional fishing, and storytelling), and Model 4 –
training local people to own/manage higher end

(potentially most profitable) businesses (e.g. operat-

ing sportfishing ventures, hotels or restaurants). At

a minimum, Model 1 should be achievable at most

locations, at least as a short-term coping mecha-

nism. Additional models can be added over time

(longer-term capacity building) if they suit condi-

tions in individual villagers/locations.

Guidelines for developing best practices

1. Consult with and assess individual locations/

villagers to determine the best business model

for each particular case, so that sportfishing

tourism benefits local people.
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2. Implement a sustainable livelihood approach,

which includes short-term coping mechanisms

and longer-term capacity building.

Discussion

Sustainability is paramount to achieving a type of

wildlife tourism that ensures both long-term liveli-

hoods and conservation. Interdisciplinary research

can help develop best practices required to meet

sustainability objectives. Focusing on the ‘three

pillars’ of sustainability (sociocultural, environ-

mental and economic) can provide an effective

framework to assist ecotourism/sustainable

tourism in promoting and participating in the

preservation of a species, group of species, habitats

or areas (Brunnschweiler 2010). Logically, it can

also provide a framework for developing sportfish-

eries in ways that enable them to support sustain-

able livelihoods. Nature-based tourism has

sometimes been regarded as a panacea for creating

sustainable livelihoods in developing countries

because it creates value from biodiversity, thus

generating stimulus to preserve and manage natu-

ral assets (Chok et al. 2007; Brunnschweiler

2010). This linked incentive strategy (biodiversity/

conservation linked to alternative livelihoods

model) was tested by Salafsky and Wollenberg

(2000) across Asia and Melanesia, and it was

shown that ecotourism provided the strongest

‘win-win’ linkages and enterprise longevity com-

pared to harvest-based initiatives or strict (no use)

protected area strategies.

In developing countries, sportfishing has the

potential to provide more than just benefits for

individuals (or families) through employment, and

it has the potential to enhance social cohesion of

communities by enabling young people to remain

in villages rather than moving away from tradi-

tional land to seek employment. Despite the poten-

tial for sportfishing to positively impact livelihoods,

little research has focused on the processes of

achieving this. For instance, the concept of villages

‘renting out’ their fishing rights or some of those

rights (e.g. access to specific species or habitats) to

sportfishing ventures has not been widely evalu-

ated in the literature (Wood et al. 2013). This

concept, payments for ecosystem services (PES)

(Model 1), has been applied to the terrestrial envi-

ronment (e.g. Pagiola 2008; Osano et al. 2013).

For example, in Kenya, pastoral landowners

excluded grazing livestock and resettled from their

lands in exchange for annual monetary payments

by tourism operators who use their lands for

wildlife ecotourism (Osano et al. 2013).

A successful example of PES being applied in the

marine environment is the Shark Reef Marine

Reserve in Fiji, an ecotourism project that protects

a reef patch and its fauna while contributing to

the livelihood of local communities (Brunnschwei-

ler 2010). The main attraction at the Shark Reef

Marine Reserve (SRMR) is diving with a large

numbers of sharks (Brunnschweiler et al. 2014).

Income is generated through diver/user fees and

distributed to local villages that have exchanged

their traditional fishing rights in the marine

reserve for this alternative source of income (see

Brunnschweiler 2010). A number of the best prac-

tice guidelines developed in this review were

employed in setting up Shark Reef tourism project:

sociocultural needs were considered, locals were

consulted and included in decision-making, and

the tourism operator facilitated marketing. After

the successful implementation of the SRMR, neigh-

bouring villages requested the expansion of the

protected area and a share of the tourism revenue.

In total, three villages traded fishing on some of

their fishing grounds for a share of the tourist

levy. In addition, the three villagers prohibited

shark fishing in their respective areas, resulting in

approximately 30 miles of coastline known as the

Fiji Shark Corridor (Brunnschweiler 2010). Tour-

ism in the Shark Reef area (Pacific Harbour) also

uses Model 2, with local people trained and

employed by the tourist operator, and employment

in other sections of the tourism industry. Vianna

et al. (2011) estimated that the shark-diving

industry contributed US$42 million to the Fijian

economy in 2010, with a minimum of US$4 mil-

lion going to local community, US$3.9 million in

salaries and US$124 200 from the community

levy for the usage of the reef (Vianna et al. 2011).

Dive operations at Pacific Harbour alone (which

incorporates SRMR) provided approximately US

$5.3 million in revenue in 2010. It is in the long-

term interest of all stakeholders (villages, local

community, dive operators, tourists) that shark

numbers remain healthy and that Fiji dive sites

remain destinations worth visiting.

There are certainly a number of challenges in

implementing a similar ecotourism model for

sportfishing ventures in developing countries. For

example, would locals completely stop fishing

if they earn enough money to meet their food
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security and living expenses? If locals continue to

fish for their main source of protein, would they

adopt catch-and-release policies when capturing

the main sportfishery species? As pointed out in

the sociocultural and tourism sections, not all

locals/villagers will be interested in participating

in these partnerships. However, given the fears for

future food security in developing countries, and

the undeniable spread of sportfishing tourism into

remote areas (Bower et al. 2014), local people

should be given the opportunity to benefit from

this industry. In some instances, it may be

important for the long-term future of villages. As

seen in the Fijian example, if a neighbouring vil-

lage benefits from tourism, others may see its

advantages and want to follow.

To better evaluate how successful sportfishing

can contribute to poverty alleviation, sustainable

livelihoods and conservation, the World Bank has

identified a critical need for a series of case studies,

whereby successes and failures can be measured

(R. Brummett, personal communication). Although

there is very little published in the main literature,

there are some examples of sportfishing enterprises

in developing nations with apparent livelihood

benefits. For example, sportfishing for bonefish is

long established in the Bahamas. The first bone-

fishing lodge was opened in the 1940s, and 20+
years later, the first Bahamian owned a lodge

(reaching Model 4 presented in the tourism

section). The industry has grown steadily, and in

2010, there were more than 50 bonefishing lodges

and 200 guides in the Bahamas (Fedler 2010).

Bahamians make up 87–95% of the non-manage-

rial lodge employees, and bonefishing-related jobs

provide >1% of the country’s employment (Fedler

2010). However, most lodges are set up through

overseas investors, and it is unknown what

proportion of income goes into local communities.

Another recent example is sportfishing in

central Guyana. Rewa Village opened a sportfish-

ing lodge in 2005 targeting arapaima (Family

Arapaimidae), one of the world’s largest freshwa-

ter fish. Local conservation efforts that banned

consumption led to fivefold increase in arapaima

population. However, despite the high numbers of

the target species the eco-lodge struggled because

the villagers did not know how to market their

operation (Carana Corp, personal communication).

In 2010, an international aid organization

donated supplies, equipment and technical assis-

tance in hospitality services, and Costa Sunglasses

Inc. provided about US$400 000 for international

publicity. After these efforts, lodge bookings

increased, and the lodge is now profitable (Carana

Corp, personal communication). The people of

Rewa Village own and operate the eco-lodge,

another example of local people reaching Model 4,

employing ~80% of the village. Other sportfishing

lodges have opened in the interior of Guyana, and

many are now fully booked for months in advance

in the high season (Carana Corp, personal com-

munication).

Both the FAO and European Inland Fisheries

Advisory Commission provide codes of practice or

technical guidelines for responsible recreational

fishing (European Inland Fisheries Advisory Com-

mission 2008; FAO 2012). The European Inland

Fisheries Advisory Commission (2008) outlines

standards of environmentally friendly, ethically

appropriate and socially acceptable recreational

fishing and its management. The FAO similarly

has guidelines on ethics, management, policy and

practices. The FAO (2012) also has a section that

considers recreational fishing in developed

countries, which touches on economics and socio-

cultural components. The current review builds on

this with a focus on economic and sociocultural

issues in regard to sustainable livelihoods.

The long history of recreational/sportfishing in

developed (industrialized) countries provides con-

text (experience) for predicting and dealing with

potential problems in developing countries if

proposed sportfishing best practice guidelines are

neglected or alternative guidelines not imple-

mented. Developing countries probably have

management goals and stakeholder desires that

are specific to their own social and cultural con-

text (FAO 2012). However, the environmental

science (biological and ecological) that underlies

assessment and management is universal (FAO

2012). Historically, recreational fishing has not

been seen as a conservation issue, and in the

developed world, the impact of recreational fishing

is typically addressed by curing symptoms rather

than by addressing underlying causes (Cooke and

Cowx 2004). Added to this, few documented decli-

nes in fish stocks are attributed to recreational

fishing, or declines are largely unnoticed (Post

et al. 2002; Cooke and Cowx 2006). At present,

this is a problem for recreational fisheries in gen-

eral because essential information (e.g. effort and

catch) is not generally available (FAO 2012).

However, given the nature of sportfishing tourism
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in developing countries, i.e. tourist fish with opera-

tors/guides (as opposed to developed countries

where many fishers have access to fisheries with-

out operators), once stock assessment programmes

are initiated, monitoring parameters such as catch

and effort are relatively straightforward because

the exact number of customers (fishing days/

hours, lines, etc. = effort) can be determined, and

guides can record catch (and its fate). However,

the development of sportfish will inevitably lead to

locals taking up the pastime, so approaches to

monitoring the complete spectrum of catch and

effort need to be built in at early stages of develop-

ment. A pressing problem is not knowing the

catch from subsistence fishing, as this can be a

significant mortality parameter in stock assess-

ments. Given that economic gains can be higher

in recreational fisheries than commercial fisheries

(Ihde et al. 2011; FAO 2012), gaining such infor-

mation is imperative for the implementation of

environmental guidelines early in the sports fish-

ery to avoid conservation and management issues

in the future.

Neglecting key sociocultural and economic con-

siderations could also lead to future problems, e.g.

if financial opportunities are not given to locals

(e.g. jobs and/or purchasing from local suppliers),

few financial benefits will flow to local residents

and that may contribute to resentment towards

the industry in the longer term, thus reducing pro-

spects for long-term sustainability. If goods and

services are not sought within country, local

economies will not reap the full benefit from the

fishery. For example, Puerto Ricans profiting from

sportfishing spent a large proportion of the wealth

generated from billfish tourism in purchasing

imported goods and services from the USA. Thus,

profits from billfish tourism had a low economic

impact on the Puerto Rican economy (Holland

et al. 1998). In contrast, economic impact from

billfish tourism in Costa Rica is high because

expenditures for goods and services remain in the

national economy for several rounds of spending

(‘knock-on’ benefits) (Holland et al. 1998).

Given the current interest and likely growth of

sportfishing in developing countries in the near

future, and the potential for new business ventures

and research projects, these guidelines can help a

range of end users manage, conserve and maxi-

mize livelihood benefits from their fishery (Wood

et al. 2013; Sheaves et al. in press). End users

include government, tourism operators, local

economies, funders (NGOs, foundations, etc.), and

researchers. Indeed, management constantly

evolves (FAO 2012), and with this growth in

sportfishing, a number of case studies should

become available over time (a priority identified by

the World Bank), which will help to further,

develop and refine guidelines.

Conclusion

Locally based sportfisheries have the potential to

provide alternative or diversified livelihoods and

food security for coastal villages as a result of the

increased income they generate. At the same time,

they can generate significant environmental

benefits by creating incentives to conserve targeted

species and their key habitats. However, many

limitations and potential challenges need to be

managed. These may include the following,

among others: local capacity and willingness to

participate, lack of experience in business commer-

cialization, fluctuating tourism markets, and

conflicting values and rights to natural resources.

These problems are evident in many ecotourism

ventures, particularly in the terrestrial environ-

ment (e.g. Lamers et al. 2014). Often, the

problems will seem insurmountable, but will need

to be overcome because ecotourism ventures are

often one of the few alternatives for enhancing

sustainable livelihoods without completely chang-

ing the traditional ways of life. In such cases, the

best way forward is to continually develop and

implement best practice guidelines and, in particu-

lar, to flexibly develop them to suit individual

cases. Ultimately, local people will determine the

level of involvement that best suits them. Tangible,

culturally appropriate socioeconomic goals need to

be identified, including site-specific market analysis

and research on the linkages between tourism

goals and community responses. Importantly, at a

more fundamental level, the ecology and biology

of the fish and the fishery need to be understood

so that the resources on which commercial suc-

cess depends can be appropriately managed. For

example, information such as size at maturity and

reproductive cycle, habitat-use patterns including

spawning sites and foraging behaviour is essential

for management. Information on the species physi-

ology and, in particular, its ability to recover after

the stress of capture also needs to be considered. If

animals of a particular species are fragile or

vulnerable to certain fishing practices, then the
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best catch, handling and release practices need to

be developed and adopted fishery wide. Thus,

information from a range of disciplines should be

considered and combined in order to develop

sustainable management strategies and inform

policy decisions.

With the increasing number of people participat-

ing in sportfishing in developing countries (Bower

et al. 2014), research is urgently required to

ensure the development of best practice. One

potential source of sportfisheries funds is from

fishing licenses and fees. Although most develop-

ing countries do not have licensing fees, tourists

could pay a small fishing fee, or a fee could be

inbuilt in the charter costs (see Mongolian taiman

example in Cooke et al. in press). For highly prof-

itable fisheries in developing countries with flow-

on benefits to a range of stakeholders and the

economy, the government/fisheries management

could fund research to ensure the sustainability of

the fishery and, therefore, livelihoods.

There is no one-fits-all recipe to establishing suc-

cessful ecotourism ventures in developing coun-

tries, as what is needed to achieve a successful

project will differ according to the cultural, social,

environmental and economic beliefs and needs of

individual people, areas or situations (Wood et al.

2013), thus requiring a case-by-case analysis.

Nevertheless, in all cases, if sportfishing is to be

sustainable as a tourism industry, it must develop

in a way that is socially, environmentally and

economically appropriate. In general, it appears

the most useful approach is to develop best prac-

tice guidelines around a sustainable livelihood

framework, which includes short-term coping

mechanisms and longer-term capacity building.

Best practice guidelines for sportfishing that do not

address these dimensions cannot result in a viable

industry. Sportfishing development that upholds

ecological and socially orientated criteria, founded

in site-specific research that captures local envi-

ronmental and social complexities, has the poten-

tial to provide mutual benefits to tourists and local

people, fuelling community development and

enhancing the cultural experience of tourists.

Acknowledgements

This research was funded by Papua New Guinea

National Fisheries Authority and the Australian

Centre for International Agricultural Research

project FIS/2013/015 Sustainable Management of

Sportfisheries for Communities in Papua New Gui-

nea. We thank 2 anonymous reviewers for con-

structive feedback. This paper is contribution no. 3

of the Sportfishing for Sustainable Livelihoods

Research Program.

References

Acott, T.G. and Urquhart, J. (2014) Sense of place and

socio-cultural values in fishing communities along the

English Channel. In: Social Issues in Sustainable Fish-

eries Management. (eds J. Urqhuart, T. Acott, D. Symes

and M. Zhao). Springer, Netherlands, pp. 257–277.

Almeida, O.T., McGrath, D.G. and Ruffino, M.L. (2001)

The commercial fisheries of the lower Amazon: an eco-

nomic analysis. Fisheries Management and Ecology 8,

253–269.

Arlinghaus, R. (2004) A Human Dimensions Approach

Towards Sustainable Recreational Fisheries Management.

Turnshare, London.

Arlinghaus, R., Cooke, S.J., Lyman, J. et al. (2007a)

Understanding the complexity of catch-and-release in

recreational fishing: an integrative synthesis of global

knowledge from historical, ethical, social, and biologi-

cal perspectives. Reviews in Fisheries Science 15,

75–167.

Arlinghaus, R., Cooke, S.J., Schwab, A. and Cowx, I.G.

(2007b) Fish welfare: a challenge to the feelings-based

approach, with implications for recreational fishing.

Fish and Fisheries 8, 57–71.

Arlinghaus, R., Cooke, S.J. and Cowx, I.G. (2010) Provid-

ing context to the global code of practice for recre-

ational fisheries. Fisheries Management and Ecology 17,

146–156.

Ashley, C. (2000) The Impacts of Tourism on Rural Liveli-

hoods: Namibia’s Experience (Overseas Development Insti-

tute 128). Chameleon Press, London.

Bartholomew, A. and Bohnsack, J.A. (2005) A review of

catch-and-release angling mortality with implications

for no-take reserves. Reviews in Fish Biology and Fish-

eries 15, 129–154.

Bell, J.D., Ratner, B.D., Stobutzki, I. and Oliver, J. (2006)

Addressing the coral reef crisis in developing countries.

Ocean and Coastal Management 49, 976–985.

Bell, J.D., Kronen, M., Vunisea, A. et al. (2009) Planning

the use of fish for food security in the Pacific. Marine

Policy 33, 64–76.

Bennett, N., Lemelin, R.H., Koster, R. et al. (2012) A

capital assets framework for appraising and building

capacity for tourism development in aboriginal pro-

tected area gateway communities. Tourism Management

33, 752–766.

Blangy, S., Wood, M.E. and Lindberg, K. (1993) Develop-

ing and implementing ecotourism guidelines for wild-

lands and neighboring communities. In: Ecotourism: A

Guide for Planners and Managers. (eds K. Lindberg and

© 2015 John Wiley & Sons Ltd, F I SH and F I SHER IES 15

Sportfisheries for livelihoods A Barnett et al.



D.E. Hawkins). Ecotourism Society, North Bennington,

pp. 32–54.

Borch, T. (2004) Sustainable management of marine

fishing tourism. Some lessons from Norway. Tourism in

Marine Environments 1, 49–57.

Bower, S.D., Nguyen, V.M., Danylchuk, A.J., Beard, T.D.

Jr and Cooke, S.J. (2014) Inter-sectoral conflict and

recreational fisheries of the developing world: opportu-

nities and challenges for co-operation. In: Enhancing

Stewardship in Small-Scale Fisheries: Practices and Per-

spectives. Too Big To Ignore (TBTI) and Centre for

Resource Management and Environmental Studies. (eds P.

McConney, R. Medeiros and M. Pena). The University

of the West Indies, Cave Hill Campus, Barbados,

pp. 88–97 CERMES Technical Report No. 73.

Brunnschweiler, J.M. (2010) The Shark Reef Marine

Reserve: a marine tourism project in Fiji involving

local communities. Journal of Sustainable Tourism 18,

29–42.

Brunnschweiler, J.M., Abrantes, K.G. and Barnett, A.

(2014) Long-term changes in species composition and

relative abundances of sharks at a provisioning site.

PLoS ONE 9, e86682.

Buckley, R. (1994) A framework for ecotourism. Annals

of Tourism Research 21, 661–665.

Bunten, A.C. (2010) More like ourselves: indigenous cap-

italism through tourism. The American Indian Quarterly

34, 285–311.

Buttigieg, S.C. and West, M.A. (2013) Senior manage-

ment leadership, social support, job design and

stressor-to-strain relationships in hospital practice.

Journal of Health Occupation and Management 27, 171–

192.

Carter, A.L., Mackesey, B., Chaibongsai, P. et al. (2012)

Caribbean pelagic recreational fishing, economic

growth, poverty alleviation, and food security. CRFM

Research Paper Collection 7, 96–161.

Chambers, R. and Conway, G. (1992) Sustainable Rural

Livelihoods: Practical Concepts for the 21st Century, Dis-

cussion Paper 296, Institute of Development Studies,

University of Sussex, Brighton, UK. Available at:

https://www.ids.ac.uk/files/Dp296.pdf (accessed 20

August 2015).

Chaperon, S. and Bramwell, B. (2013) Dependency and

agency in peripheral tourism development. Annals of

Tourism Research 40, 132–154.

Chok, S., Macbeth, J. and Warren, C. (2007) Tourism as

a tool for poverty alleviation: a critical analysis of ‘pro-

poor tourism’ and implications for sustainability. Cur-

rent Issues in Tourism 10, 144–165.

Colton, J.W. (2005) Indigenous tourism development in

Northern Canada: beyond economic incentives. The

Canadian Journal of Native Studies 25, 185–206.

Cooke, S.J. and Cowx, I.G. (2004) The role of recre-

ational fisheries in global fish crises. BioScience 54,

857–859.

Cooke, S.J. and Cowx, I.G. (2006) Contrasting recre-

ational and commercial fishing: searching for common

issues to promote unified conservation of fisheries

resources and aquatic environments. Biological Conser-

vation 128, 93–108.

Cooke, S.J. and Suski, C.D. (2005) Do we need species-

specific guidelines for catch-and-release recreational

angling to effectively conserve diverse fishery

resources? Biodiversity and Conservation 14, 1195–

1209.

Cooke, S.J. and Wilde, G.R. (2007) The Fate of fish

released by recreational anglers. In: By-Catch Reduction

in the Worlds Fisheries. (ed S.J. Kennelly). Springer,

Netherlands, pp. 181–234.

Cooke, S.J., Raby, G.D., Donaldson, M.R. et al. (2013)

The physiological consequences of catch-and-release

angling: perspectives on experimental design, interpre-

tation, extrapolation and relevance to stakeholders.

Fisheries Management and Ecology 20, 268–287.

Cooke, S.J., Hogan, Z.S. and Butcher, P.A. (In press)

Angling for endangered fish: conservation problem or

conservation action? Fish and Fisheries. doi: 10.1111/

faf.12076.

Cova, B. and White, T. (2010) Counter-brand and alter-

brand communities: the impact of Web 2.0 on tribal

marketing approaches. Journal of Marketing Manage-

ment 26, 256–270.

Donaldson, M.R., Arlinghaus, R., Hanson, K.C. and

Cooke, S.J. (2008) Enhancing catch-and-release

science with biotelemetry. Fish and Fisheries 9, 79–

105.

European Inland Fisheries Advisory Commission (2008)

EIFAC Code of Practice for Recreational Fisheries. EIFAC

Occasional Paper No. 42. FAO, Rome.

Evans, L., Hicks, C.C., Cohen, P.J et al. (2015) Under-

standing leadership in the environmental sciences.

Ecology and Society 20, Art50.

FAO. (2012) Recreational Fisheries. FAO Technical Guide-

lines for Responsible Fisheries. No. 13. Rome, 176 pp.

Fedler, T. (2010) The Economic Impact of Flats Fishing in

the BAHAMAS. The Bahamas Flats Fishing Alliance,

USA. 16 pp.

Fedler, A.J. and Hayes, C. (2008). Economic Impact of

Recreational Fishing for Bonefish, Permit and Tarpon in

Belize for 2007. Report prepared for the Turneffe Atoll

Trust. Belize City, BZ. 26pp.

Fennell, D. (2013) Ecotourism, animals and ecocentrism:

a re-examination of the billfish debate. Tourism Recre-

ation Research 38, 189–202.

Gezon, L.L. (2014) Who wins and who loses? Unpacking

the “local people” concept in ecotourism: a longitudi-

nal study of community equity in Ankarana, Madagas-

car. Journal of Sustainable Tourism 22, 821–838.

Gray, M.C., Altman, J.C. and Halasz, N. (2005) The Eco-

nomic Value of Wild Resources to the Indigenous Commu-

nity of the Wallis Lakes Catchment. Centre for

16 © 2015 John Wiley & Sons Ltd, F ISH and F ISHER IES

Sportfisheries for livelihoods A Barnett et al.

https://www.ids.ac.uk/files/Dp296.pdf
http://dx.doi.org/10.1111/faf.12076
http://dx.doi.org/10.1111/faf.12076


Aboriginal Economic Policy Research, The Australian

National University, Canberra.

Gregory, W. (2014). Latin American Consumptive Wildlife

Tourism: An Analysis of the Industry as a Tool for Devel-

opment. PhD thesis, Baylor University, https://baylor-

ir.tdl.org/baylor-ir/handle/2104/9008 (accessed 20

August 2015).

Hanazaki, N., Castro, F.D., Oliveira, V.G. et al. (2007)

Between the sea and the land: the livelihood of estuar-

ine people in southeastern Brazil. Ambiente & Sociedade

10, 121–136.

Hao, T. and Wall, G. (2008) Tourism as a sustainable

livelihood strategy. Tourism Management 30, 90–98.

Higgins-Desbiolles, F., Trevorrow, G. and Sparrow, S.

(2014) The Coorong Wilderness Lodge: a case study of

planning failures in Indigenous tourism. Tourism Man-

agement 44, 46–57.

Holland, S.M., Ditton, R.B. and Graefe, A.R. (1998) An

ecotourism perspective on billfish fisheries. Journal of

Sustainable Tourism 6, 97–116.

Hunt, L.M., Sutton, S.G. and Arlinghaus, R. (2013) Illus-

trating the critical role of human dimensions research

for understanding and managing recreational fisheries

within a social-ecological system framework. Fisheries

Management Ecology 20, 111–124.

Ihde, J.F., Wilberg, M.J., Loewensteiner, D.A. et al.

(2011) The increasing importance of marine recre-

ational fishing in the US: challenges for management.

Fisheries Research 108, 268–276.

Instituto de Investigaciones en Ciencias Economicas

(2010) Analysis of the Economic Contribution of Recre-

ational and Commercial Fisheries to the Costa Rican Econ-

omy. University of Costa Rica & The Billfish

Foundation Report, San Pedro. 134 pp.

Jackson, S., Finn, M. and Featherston, P. (2012) Aquatic

resource use by indigenous Australians in two tropical

river catchments: the Fitzroy river and Daly River.

Human Ecology 40, 893–908.

Jackson, S., Finn, M. and Scheepers, K. (2014) The use

of replacement cost method to assess and manage the

impacts of water resource development on Australian

indigenous customary economies. Journal of Environ-

mental Management 135, 100–109.

Kearney, R. (2002) Recreational fishing: value is in the

eye of the beholder. In: Recreational Fisheries: Ecological,

Economic and Social Evaluation. (ed T.J. Pitcher and C.

Hollingworth), Blackwell Science, Oxford, pp. 17–33.

Kozinets, R.V., de Valck, K., Wojnicki, A.C. et al. (2010)

Networked narratives: understanding word-of-mouth

marketing in online communities. The Journal of Mar-

keting 74, 71–89.

Lamers, M., Nthiga, R., van der Duim, R. and van Wijk,

J. (2014) Tourism–conservation enterprises as a land-

use strategy in Kenya. Tourism Geographies: An Interna-

tional Journal of Tourism Space, Place and Environment

16(3), 474–489.

Lyman, J. (2008) Subsistence versus sport: cultural con-

flicts on the frontiers of fishing. In: Global Challenges in

Recreational Fisheries. (ed A. Osstein). Blackwell Pub-

lishing, Oxford, pp. 292–302.

Mbaiwa, J.E. (2005) Enclave tourism and its socio-eco-

nomic impacts in the Okavango Delta, Botswana. Tour-

ism Management 26, 157–172.

Moscardo, G. and Murphy, L. (2014) There is no such

thing as sustainable tourism: re-conceptualizing tour-

ism as a tool for sustainability. Sustainability 6,

2538–2561.

Osano, P.M., Said, M.Y., de Leeuw, J. et al. (2013) Why

keep lions instead of livestock? Assessing wildlife tour-

ism-based payment for ecosystem services involving

herders in the Maasai Mara, Kenya. Natural Resources

Forum 37, 242–256.

Ostrom, E. (2009) A general framework for analyzing

sustainability of social-ecological systems. Science 325,

419–422.

Pagiola, S. (2008) Payments for environmental services

in Costa Rica. Ecological Economics 65, 712–724.

Policansky, D. (2002) Catch and release recreation fish-

ing: a historical perspective. In: Recreational Fisheries:

Ecological, Economic and Social Evaluation. (eds T.J.

Pitcher and C. Hollingworth). Blackwell Science,

Oxford, pp. 74–94.

Pollnac, R.B. and Poggie, J.J. (2008) Happiness, well-

being and psychocultural adaptation to the stresses

associated with marine fishing. Special section on vul-

nerability and resilience in fisheries. Human Ecology

Reviews 15, 194–200.

Post, J.R., Sullivan, M., Cox, S. et al. (2002) Canada’s

recreational fishery: the invisible collapse? Fisheries 27,

6–17.

Salafsky, N. and Wollenberg, E. (2000) Linking liveli-

hoods and conservation: a conceptual framework and

scale for assessing the integration of human needs and

biodiversity. World Development 28, 1421–1438.

Scheyvens, R. (2011) The challenge of sustainable tour-

ism development in the Maldives: understanding the

social and political dimensions of sustainability. Asia

Pacific Viewpoint 52, 148–164.

Schuhbauer, A. and Koch, V. (2013) Assessment of

recreational fishery in the Galapagos Marine Reserve:

failures and opportunities. Fisheries Research 144,

103–110.

Sheaves, M., Baker, R., McLeod, I.M. et al. (in press) The

conservation status of Niugini black bass: a world-

renowned sportfish with an uncertain future. Fisheries

Management and Ecology.

Shrestha, R.K., Seidl, A.F. and Moraes, A.S. (2002) Value

of recreational fishing in the Brazilian Pantanal: a tra-

vel cost analysis using count data models. Ecological

Economics 42, 289–299.

Southwick, R., Nelson, R. and Arean, J.A. (2010) The

economic contributions of anglers to the Los Cabos

© 2015 John Wiley & Sons Ltd, F I SH and F I SHER IES 17

Sportfisheries for livelihoods A Barnett et al.

https://baylor-ir.tdl.org/baylor-ir/handle/2104/9008
https://baylor-ir.tdl.org/baylor-ir/handle/2104/9008


economy: quantifying value in a sustainable fishery.

Interdisciplinary Environmental Review 11, 69–89.

Southwick, R.I., Nelson, R., Lachman, R. and Dreyfus, J.

(2013) Sportfishing in Panama: Size, Economic Impacts

and Market Potential. Billfish Foundation, USA.

Stoeckl, N. (2007) Using surveys of business expenditure

to draw inferences about the size of regional multipli-

ers: a case-study of tourism in Northern Australia.

Regional Studies 41, 917–931.

Stoeckl, N., Jackson, S., Pantus, F., Finn, M., Kennard,

M. and Pusey, B. (2013) An integrated assessment of

some of the financial, hydrological, ecological and

social impacts of ‘development’ on Indigenous and

non-Indigenous people in northern Australia. Biological

Conservation 159, 214–221.

Stoeckl, N., Esparon, M., Farr, M., Delisle, A. and Stanley,

O. (2014) The great asymmetric divide: an empirical

investigation of the link between indigenous and non-

indigenous economic systems in Northern Australia.

Papers in Regional Science 93, 783–801.

Tori, G.M., McLeod, S., McKnight, K. et al. (2002) Wet-

land conservation and Ducks Unlimited: real world

approaches to multispecies management. Waterbirds

25, 115–121.

Vianna, G.M.S., Meeuwig, J.J., Pannell, D., Sykes, H. and

Meekan, M.G. (2011) The Socio-economic Value of the

Shark-diving Industry in Fiji. Australian Institute of

Marine Science, University of Western Australia, Perth,

pp. 26.

Walker, J., Mitchell, B. and Wismer, S. (2001) Livelihood

strategy approach to community based planning and

assessment: a case study of Molas, Indonesia. Impact

Assessment and Project Appraisal 19, 297–309.

Wood, A.L., Butler, J.R.A., Sheaves, M. and Wani, J.

(2013) Sportfisheries: opportunities and challenges for

diversifying coastal livelihoods in the Pacific. Marine

Policy 42, 305–314.

World Bank (2012) Hidden Harvest; the Global

Contribution of Capture Fisheries. Report 66469-GLB.

Washington, DC

Young, O.R., Berkhout, F., Gallopin, G.C. et al. (2006)

The globalization of socio-ecological systems: an

agenda for scientific research. Global Environmental

Change 16, 304–316.

Zapata, M.J., Hall, C.M., Lindo, P. et al. (2011) Can com-

munity-based tourism contribute to development and

poverty alleviation? Lessons from Nicaragua. Current

Issues in Tourism 14, 725–749.

Supporting Information

Additional Supporting Information may be found

in the online version of this article:

Table S1. Publications addressing the conse-

quences and best practices of hook and line catch

& release fishing.

18 © 2015 John Wiley & Sons Ltd, F ISH and F ISHER IES

Sportfisheries for livelihoods A Barnett et al.


