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Abstract 

Malaria is one of the most severe global public health issues and policy concern has led to the 

mass distribution of insecticide-treated nets in affected regions globally. These nets are 

intended for malaria protection, however there have been widespread anecdotal reports of 

mosquito nets being used for fishing. Concerns are raised on their impact on stressed marine 

and freshwater environments with the fine mesh net targeting juveniles, increasing prevalence 

of the use of these nets and potential for insecticide-treated nets causing environmental 

pollution.  Concerns are also raised from the health sector if nets are not being used for 

malaria protection.   

This study aimed to get the first global perspective of the prevalence and characteristics of 

MNF through collating observations from an extensive online survey. The study found that 

MNF is practised in different countries around the world with characteristics including 

demographics, habitat, methods employed and target catch varying by location. MNF was 

generally reported to be practised by fishers lacking capital to invest in other fishing 

equipment, with the availability and low cost of MNs being cited as a key driver of use. The 

study also found that management responses to MNF can be influenced by gender and that 

locally led management is a shaping factor in the reduction of MNF in certain locations. The 

findings from the study serve as a preliminary insight into the global use of MNs for fishing, 

however further research is required to fully explore the extent of MNF globally.  
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1.0 Introduction 

1.1 Problem statement 

Malaria transmission is one of the most severe global public health issues with an estimated 

198 million cases and 584, 000 deaths worldwide (Lover et al. 2011; WHO 2014). Policy 

concern about malaria has led to the mass distribution of insecticide-treated nets (ITN) and 

long-lasting insecticide-treated nets (LLIN) as they are considered to be the cheapest and 

most effective means of prevention. In recent years, several large initiatives such as the Roll-

Back Malaria Programme and the Global Fund have made malaria control one of their 

primary goals and distributed hundreds of millions of ITNs and LLINs worldwide either 

without charge or at a highly subsidised price (Lover et al. 2011). These nets are intended to 

be used for malaria protection, however as a plentiful supply mosquito nets (MN) have been 

repurposed for alternative uses including crop cover and wedding dresses (Eisele et al. 2011; 

Lover et al. 2011). Increasingly there have been widespread anecdotal reports of MN being 

used for fishing leading to concerns on the impact on human health and stressed marine and 

freshwater environments. 

The use of MN as artisanal fishing gear has been noted in documents on artisanal fishing 

methods as being used as seine nets or added into the cod end of larger nets (Gough et al. 

2009). Artisanal fisheries are small-scale fisheries for subsistence or local markets and the 

majority of these communities depend on fish for their food and income. With depleting 

fisheries and increasing competition, this can lead to artisanal fishers resorting to less 

selective methods to retain landings such as mosquito net fishing (MNF).  

There are three mechanisms by which MNF can potentially impact on fish stocks. As MNs 

are available either for free or at minimal cost this could result in more people entering the 

fishery as expensive fishing gears and vessels will be no longer be required. This in turn 

could increase pressure on resources. It was suggested in Bush (2013) study of MNF in East 

Africa that MN fishers may be new entrants as opposed to experienced fishers who have 

switched gears.  The insecticide from treated nets raises concerns of potentially causing 

environmental pollution. One of the most common insecticides applied to MNs is permethrin, 

which is toxic to aquatic life (Gettleman, 2015). MNF could therefore possibly have a 

detrimental effect on fish stocks; however little is known about its potential effects. The small 

mesh size of MNs means a large proportion of the catch is reportedly juveniles which are 
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caught before they can reach maturity and spawn (Darkey, 2014), which could threaten the 

sustainability of the resource. The combined issues of MNF removing juveniles before they 

are able to reach reproductive maturity and high levels of fishing mortality from increased 

fishing pressure and potential insecticide pollution raises concerns for the natural 

management resource sector as it can represent a threat to declining fish stocks.  

Declining fish stocks can have serious implications for food security as fish caught by local 

small-scale fishers are primarily consumed on the home market and provide the majority of 

protein in coastal communities (Barr 2010). However, in addition to the perceived threat of 

MNF to long-term food security which concerns both development and health practitioners, 

the latter are most concerned with the potential impact MNF will have on human health if 

nets are not being used for their primary purpose for malaria protection. 

Despite the concerns of MNF related to the sustainability of the practice and potential impact 

on food security and health, little is known about the scale and characteristics of MNF and its 

role in people’s livelihoods at a global level. 

1.2 Aims and objectives  

The aim of this study is to get the first global perspective of the prevalence and characteristics 

of MNF. I endeavoured to do this by collating observations and opinions from individuals 

within conservation and development NGOS, universities and fisheries departments as well 

as those involved in malaria control efforts in order to obtain further understanding of where 

and how MN are being accessed. My study also aims to get expert opinions on potential 

solutions for addressing the issue in order to make recommendations on how to manage this 

growing phenomenon 

Study objectives:  

1. Describe and compare the characteristics of MNF and its users in different parts of the 

world: 

 Which habitat does MNF occur in? 

 How often is MNF occurring?  

 What methods are being employed with MNs?  

 Who are the user groups of MNF?  

 Is MNF practised for subsistence or economic gain? 
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 What is being caught in MNs? What is the prevalence of high value/threatened 

species capture?  

 How do MNs relate to other fishing gears?  

 Are MN fishers experienced or inexperienced fishers? 

 Is there any major change of prevalence of MNF over time? 

2. Gain an understanding of how the nets are reaching the location  

 How are MNs accessed? 

3. Describe and compare the management responses being undertaking for MNF in 

different parts of the world  

 Are there any national or local laws for the use of MNs for fishing? 

 Is there any enforcement being put in place against people using MNs for fishing? 

4. Evaluate potential ways forward for MNF management in different places and 

different circumstances  
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2.0 Background 

In order to further understand how MNF affects the natural resource management and health 

sector, I review literature on fisheries management in order to evaluate the potential impact 

MNF has on fish stock sustainability as well as literature on MN distribution to collate 

information on MN delivery strategies.  

2.1 Health sector 

The World Health Organisation (WHO) estimates that 3.3 billion people globally are at risk 

of being infected with malaria and developing the disease, with 1.2 billion at high risk. The 

most affected area is sub-Saharan Africa with an estimated 82% cases of malaria; however 

other regions including Asia and Latin America are also affected (WHO.int.2015). Vector 

control is the main way to reduce malaria transmission at the community level with MN 

being one of the primary control tools (WHO 2014). As a result, most malaria-endemic 

countries have adopted policies to promote universal access to MNs. The majority of MNs 

distributed in recent years have been LLINs which cost around US$ 5 per net, and can last up 

to three years. Unlike ITN’s they do not require regular insecticide retreatment (Palmer 

2007). 

The WHO recommends that one net be distributed to every two people to ensure universal 

coverage. Poverty has been highlighted by the WHO as a significant determinant constraint 

on access of MN so consequently recommend that MN are distributed either free or highly 

subsidised (Palmer, 2007). 

With the heaviest burden of malaria cases and deaths in sub-Saharan Africa, there have been 

substantial efforts to distribute MNs in this region with a total of 427 million having been 

delivered from 2012 to 2014. The proportion of the population with access to an MN and 

sleeping under one has thus increased in sub-Saharan Africa over the past 10 years with an 

estimated 49% of the population with access to a MN and 44% sleeping under a MN in 2013 

(Figure 2.1).  
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 Figure 2.1: a) Proportion of population with access to an ITN and proportion sleeping under an ITN, b) 

Proportion of households with at least one ITN and proportion of households with enough ITNs for all persons, 

sub-Saharan Africa, 2000-2013 

The WHO highlights that not all households have enough nets to protect all inhabitants with 

only 29% having enough MNs. In addition to access to MNs, the correct use of MNs can also 

be an issue in reducing the number of people sleeping under them. In a study of factors 

affecting use of MN in Western Kenya by Alaii et al. (2003) it was found that 30% of MNs 

were unused due to a number of environmental and social factors. Various studies have also 

highlighted how correct use is affected by socio-cultural reasons, identifying factors ranging 

from heat discomfort and disruption of sleeping arrangements, through to difficulties hanging 

nets in traditional houses and not having enough space under nets for all household members 

(Alaii et al. 2003; Atkinson et al. 2009; Lover 2011). 

There have also been studies that show preferences for certain brands of nets determine the 

acceptability and correct usage of MN. Atkinson et al. (2003) argue that characteristics of 

different brands of MNs such as durability, texture and mesh size can affect MN acceptability 

and use. The authors found that community members in the Solomon Islands had a 

preference for Duranet MNs due to their strength and small mesh size as well as PermaNet 

MNs due to its soft polyester texture. Many community members perceived Olyset MNs to 

be ineffective for malaria prevention due to larger mesh size and the belief that insecticide 

strength diminishes with washing. In Banek et al. (2010) study it was found that large mesh 

size and tougher polyethylene material were negative attributes in determining its correct 

usage and positively correlated with use in other non-intended purposes including fishing. 
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This suggests that characteristics of MNs that make them unfavourable for sleeping under 

actually make them more useful for alternative purposes.  

The importance of night time coverage under a MN is a highly effective intervention for 

malaria control (Lover et al. 2011). If people are not sleeping under MNs because the nets are 

being misused, this could impact on malaria prevention. However, Eisele et al. (2011) argue 

that LLINs typically wear out after 2-3 years so some of the anecdotal reports of alternative 

uses of nets for fishing may be old nets which are no longer effective for malaria prevention. 

There have been other reports in East Timor (Lover et al. 2011) of people using old nets for 

alternative uses. Bush (2013) also found that MNF did not have any effect on the level of 

malaria protection in a homestead as fishers were generally using old nets. Nonetheless, there 

have been reports of both old and new nets being used for fishing (Atkinson et al. 2009). The 

use of new nets for fishing may be a consequence of the targets set by the WHO to achieve 

universal coverage and households not having enough sleeping space to accommodate extra 

nets, potentially leading to surplus MNs which are not being used for its intended purpose. 

The oversupply of nets is highlighted in Kilian et al. (2015) study which found that the most 

common reason for non-use of nets was due to excess nets and that this non-use was highest 

for nets from households that were oversupplied with nets. If surplus or old MNs are used for 

alternative uses this may not impact on malaria prevention if they are still sleeping under a 

MN.  

However, a USAID report raised concerns of old MNs being used for alternative uses (e.g. 

fishing and crop cover) stating that it may have negative health consequences and potentially 

pose a risk to the environment. Additionally, it was highlighted that mosquito exposure to old 

MNs may have an impact on insecticide resistance and that keeping old MNs may decrease 

the uptake in usage of new MNs. To address these concerns, a pilot project was introduced to 

recycle old MNs. There were various factors that affected the success of the recycling 

campaign with the main challenge being the population’s willingness to give back old MNs 

due to not receiving enough MNs to cover the family’s needs, using MNs for alternative 

purposes, unwillingness to return old MNs for free as they had been bought as well as social 

connotations of presenting dirty MNs in the open. Despite these challenges, the project 

demonstrated that the collection of old MNs is logistically possible (Nelson et al. 2011) 
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2.2 Natural resource management sector 

Traditional fisheries management has seen the use of selective gears coupled with a focus on 

targeting specific species during certain seasons (Garcia et al. 2011). The management of 

artisanal fisheries is difficult due to the poverty  of both fishers and management institutions 

(McClanahan & Mangi 2004). As a result of their general lack of data for quota-based 

management, small-scale artisanal  fisheries  are regulated by gear and mesh size as these are 

the cheapest and easiest to monitor (McClanahan & Mangi 2001). However, enforcement of 

fishery regulations in artisanal fisheries is usually weak and Garcia (2011) argues that this 

combined with open access policies leads to a large range of fishing strategies, gears and 

mesh sizes, of which some are illegal because of their poor selectivity and small mesh size.  

McClanahan & Mangi (2004) recommend that fisheries sustainability be improved by using 

gears that focus on large individuals. Mahon & Hunte (2001) agree on this point and argue 

that declining fish stocks can be attributed to the combined effect of excess fishing as well as 

small mesh sizes which results in the capture of juveniles. The authors elaborate that different 

mesh sizes influence selectivity and therefore the species composition. One of the main 

concerns raised by MNF is that it is an indiscriminate method of fishing and the small mesh 

size (generally less than 3mm) and use in inshore nursery habitats, such as mangroves which 

are an important habitat for juveniles (Laegdsaard & Johnson 2001), catches juveniles which 

may lead to growth overfishing.   

The concept of growth overfishing is a loss of yield when small fish are caught, so there has 

been a long standing culture in fisheries science and management to protect juveniles and 

target adults to increase yield-per-recruit and greater sustainability (Garcia 2011).  However, 

the targeted removal of adults can have unintended ecological side effects with decreased 

growth rates and cause major disruption to the size structure of the ecosystem altering the 

composition of a population (Garcia 2012; Kolding & Van Zwieten 2014). Pauly et al. (2002) 

argue that predatory fish operate within finely meshed food webs and the removal of these 

predators may lead to alternate stable states of ecosystems which has severe implications for 

fisheries management.  

 

Shifts in size composition of spawning stock towards smaller size classes can cause spawning 

stock biomass to be skewed towards males due to earlier maturation. Additionally, size shifts 
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can affect reproductive potential as large/old spawners have higher fecundities and egg 

quality which can make a high contribution to recruitment (Marshall et al. 2003).  

 

The value of old fecund females in fostering stock productivity and stability has been 

increasingly recognised and there has been more attention drawn to the need to protect old 

mature spawners from exploitation for a balanced fishing approach (Garcia 2011). Balanced 

fishing distributes fishing pressure across a wider range at rates relative to each groups 

productivity. Garcia (2011) argues that balanced harvesting broadens selectivity perspective 

from scales of fishing operations and stocks to the integrated scale of ecosystem productivity 

and impact. This complies with the ecosystem approach to fisheries (EAF) where the desired 

outcomes of a balanced harvest measures at the ecosystem scale (Garcia 2011). Kolding and 

Van Zwieten (2014) state that EAF identifies that top-down (predation, competition) and 

bottom-up (food, production) processes shape a specific populations abundance and 

demographic structure. The concept of EAF is in contrast to the selective removals that affect 

the internal structure and composition of a fish community and can be obtained by fishing 

with a varied balanced multitude of different fishing methods (Kolding et al. 2015; Kolding 

& Van Zwieten 2014). Thus, the measured offtake of juvenile fish as part of a balanced 

fishing strategy may not necessarily have negative impacts on stock sustainability. 

2.3 MNF in the literature  

If one enters “MNF” into a search engine, the results returned range from blog posts through 

to articles which reference anecdotal observations and opinions on the MNF. Below is an 

overview of websites commenting on MNF and a summary of the concerns and issues raised. 

Table 2.1: Overview of websites that reference MNF  

Website Location Concerns raised Comments 

www.africanpress.me 

(Zulu, 2007) 

Zambia Potentially detracting 

from coverage, lack of 

capital to buy fishing 

gear 

In country article. 

Information received 

from interviews with 

fishers & public health 

officials 

www.lusakatimes.com 

(Anonymous, 2008) 

Zambia Potentially detracting 

from coverage  

In country article. 

Information received 

from Namwala District 

Commissioner who 

calls MNF “total 

misuse” 
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www.snddenjpic.org  

(Butunyi 2008) 

Kenya, 

Bondo 

District 

Catching juveniles, 

declining stocks 

In country article. 

Information received 

from interviews with 

public health officials  

www.irinnews.org 

(Anonymous, 2009) 

Zambia, 

Lake 

Tanganyika 

 

Declining stocks, food 

security threat, 

indiscriminate fishing 

practice, potentially 

detracting from coverage 

In country article. 

Information received 

from interviews with 

fishers, fisheries 

officers & government 

personnel 

www.malariaworld.org  

(Sampao 2010) 

Tanzania, 

Zambia, 

Mozambique

, Kenya  

Potentially detracting 

from coverage, lack of 

capital to buy fishing 

gear 

Blog post. Opinion 

piece 

http://www.iwacu-

burundi.org/  

(Manishatse 2014) 

Burandi, 

Lake 

Tanganyika  

Catching juveniles, 

declining stocks, food 

security threat 

In country article. 

Information received 

from Fish & Fisheries 

director in the Ministry 

of Environment  

www.lusakatimes.com 

(Anonymous, 2015) 

Zambia Potentially detracting 

from coverage 

In country article. 

Information received 

from public health 

officials 

www.nytimes.com  

(Gettleman 2015) 

Zambia, 

Kenya, 

Tanzania, 

Nigeria, 

Congo, 

Uganda  

Catching juveniles, 

declining stocks, 

insecticide pollution, 

Potentially detracting 

from coverage 

News article. 

Information received 

from fishers, 

conservation & health 

practitioners and 

public health officials  

www.eyesonmalaria.org  

(Okebe 2015) 

Kenya, Lake 

Victoria 

Potentially detracting 

from coverage, declining 

stocks, food security 

threat 

In country article. 

Information on MNF 

received from 

interviews with fishers, 

fisheries officers & 

public health officials  

 

When reviewing peer-reviewed and grey (government and NGO documents) literature, MNF 

is mentioned in several studies and reports. Table 2.2 details the characteristics of MNF and 

its users, specifically the fishing methods employed, target catch, legal restrictions along with 

concerns raised and key information from each source.  
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Table 2.2: Overview of peer-reviewed and grey literature that reference MNF 

Location  Characteristics of MNF and its users, 

legal restrictions and key information 

Concerns raised 

Namibia 

(Okeyo 2000) 

MNs used with one or more women 

chasing fish into the net. Women are 

replacing traditional gear with MN and 

eager to obtain MN as they use 

food/income from fishing for whole 

household 

Catching juveniles  

Tanzania  

(Jiddawi & Ohman, 

2002)  

MNF takes place close to shore in 

intertidal areas with 20-30 women fishing 

together. Species caught include striped 

cat fish (Plotosus lineatus), silversides 

(Atherioll africanus), common silver 

biddy (Gerres oyena) and epipelagic 

shrimp. Practised by women 

Catching juveniles 

India 

(Srivastava et al. 

2002) 

Deployed in shallow pool areas of 

streams by two or more fishers on both 

sides with the fishers disturbing the water 

to direct the fish into the net. Practised 

for domestic consumption 

Small mesh nets 

catching small fish 

Namibia 

(Tvedten, 2002) 

Gear restrictions are implemented by a 

local law induna. Restrictions are 

primarily related to mesh size but MNF is 

largely accepted by village leaders   

Vulnerable groups 

practicing MNF   

Mozambique 

(Lopes & Gervasio, 

2003) 

Beach seines fitted with a MN cod end is 

a common practice. Nets are cast from 

small boats with 7-10 fishers. During 

peak period the nets can be cast 3-4 times 

Catching juveniles  

Mozambique 

(Van der Elst, 2003) 

High catch of juvenile and larval fish and 

shrimp. A “cottage industry” has 

developed where women deep-fry the 

larvae as a quick snack  

Catching juveniles, 

conflicts between 

artisanal and 

commercial fishers  

Tanzania,  

(Malleret 2004) 

Tandilo fishing with MNs is practised at 

low or high tide at intertidal, sandy 

islands and river channels with 2 or 3 

MN sewn together. Target catch is 

dagaa, anchovy, small herrings, sardine, 

senda & silver silago. Average daily 

catch of 2-10kg. Practised by women  

Indiscriminate 

fishing method 

Kenya, Lake Victoria 

(Minakawa et al. 

2008) 

MNs are used for drying fish and fishing. 

Although MN are weaker than real 

fishing nets they are strong enough to 

catch the target fish Omena 

Potentially 

detracting from 

coverage 

Madagascar 

(Gough et al. 2009) 

MNs are attached in the centre of a 

jahoto, a small mesh seine net, with the 

fish herded into the net and trapped in the 

central pocket centre. The nets are 

Catching juveniles, 

indiscriminate 

fishing method 
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designed for catching small shoaling fish 

close to the shore and mangroves and 

seagrass beds to target Mojorra. Illegal 

outside of sardine season 

Madagascar 

(Gough et al. 2009)  

The Makarakara is used to catch the 

smallest fish and shrimp with the base of 

the net being attached to the fishers’ foot 

and the top of the net being held onto by 

the fishermen as they walk slowly down 

the channel in the mangroves. Illegal 

outside of sardine season 

Catching juveniles, 

indiscriminate 

fishing method 

Namibia 

(Abbot & Campbell, 

2009) 

MNF is described as a seasonal 

phenomenon mediated by gender and 

class. The study critiques the overfishing 

narrative and questions that targeting 

small fish is unsustainable. Practised by 

women and children 

Declining stocks, 

vulnerable groups 

practicing MNF   

Tanzania, Mtwara 

Barr (2010) 

Tandilo fishing with MNs are used on 

foot close to the shore. The target catch is 

dagaa. Catch from MN has been found to 

consist of up to 70% juvenile fish. 

Practised by women 

Catching juveniles, 

vulnerable groups 

practicing MNF   

Tanzania 

(Hamerlynck et al. 

2011) 

MNs are used to catch juvenile shrimp in 

the flooded grasslands. Practised by 

women and children  

Catching juveniles 

Kenya  

(Samoilys 2011) 

Nets made of MN netting are used as 

active fishing nets and dragged in waist 

deep waters by at least two or more 

fishers. Mainly practised by women. The 

target species are sardine, anchovies and 

juvenile reef fish. Illegal 

Damage benthic 

habitat, catching 

juveniles 

East Timor 

(Lover et al. 2011) 

Fishers use the permethrin within the MN 

to catch fish easily. MNF is described as 

appearing to be fairly widespread in East 

Timor 

Insecticide 

pollution 

Kenya  

(Bush 2013) 

MNF found to be a common but varied 

activity throughout Kenya and east 

African coast region. Mainly practiced by 

men and children. Fishers generally use 

old nets for fishing 

New entrants to the 

fishery, catching 

juveniles, declining 

stocks 

Mozambique 

(Darkey & Turatsinze 

2014) 

 

The chicocota is a MN trap made from 

old otter-trawl net pieces in a cone-

shaped form with a cod-end featuring a 

fine mesh size. Practised by artisanal 

fishermen. Illegal practice 

Catching juveniles   

Kenya, Lake Victoria 

(Okeyo 2014) 

Mosquito seining is performed with a 

long  seine net made of mosquito-size 

mesh with a minimum number of six 

people pulling and dragging, with two on 

Catching juveniles 
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each end and two securing the sink side 

onto the substrate to stop the fish from 

escaping. MNF started in 1967  

Tanzania, Lake 

Tanganyika  

(McLean et al. 2014) 

MNs are used to catch fish fry at the 

lakeshore and is a widespread, frequent 

and commonly accepted practice. The 

study highlights how poverty can impact 

malaria prevention and that behavioural 

change will not occur unless food 

security improves and hunger is less 

prevalent. Illegal practice 

Catching juveniles, 

declining stocks, 

insecticide 

pollution, 

potentially  

detracting from 

coverage 

 

Although MNF raises a number of concerns to conservation, development and health 

practitioners, there are only two studies that directly address and quantify the use of MN for 

fishing.  Minakawa et al. (2008) examined the extent of MN misuse in seven fishing villages 

in Lake Victoria in Kenya, quantifying the use of MN for drying fish and fishing. The authors 

found that nearly half of 166 sheets used for drying fish were either MNs or fishing nets, and 

72 out of 283 (24.5%) MNs were being used for fishing. It was reported that LLINs were 

preferred over Non Long Lasting Insecticide Nets due to the stronger material.  

 

McLean et al. (2014) studied the use of MN for fishing on Lake Tanganyika in seven lakeside 

villages in Tanzania, quantifying the sources of MN and whether they were being used for 

fishing. The results from the study showed that 87% of the households surveyed had used a 

MN for fishing which suggested that it was a widespread activity along Lake Tanganyika. 

The main motivations given for MNF were primarily for income and purposes of subsistence.  

The study also showed that the majority of respondents received their MNs for free (96.4%) 

from NGO distributions. The authors highlight that malaria prevalence among children in 

Kigoma Region along the lake has been unchanged since 2007, arguing that MN distribution 

has not had the intended effect in the area. In addition, the authors argue that insecticide 

pollution from fishing with MNs is potentially harmful for human health. Permethrin, which 

is often used to treat MNs is classified by the Environmental Protection Agency as “likely to 

be carcinogenic to humans” could be a threat to people who rely on lakes and rivers for 

drinking water where MNF occurs (McLean et al. 2014). However, it has been suggested that 

the risk of insecticide pollution to people is minimal as the dosages of permethrin are 

relatively low and humans can metabolize permethrin quickly (Gettleman, 2015). 

Nevertheless, permethrin is known to be toxic to aquatic life, and according to the WHO a 



20 
 

LLIN can have 0.2-8 grams of active ingredient which is a lethal concentration of insecticide 

to some aquatic species (McLean et al. 2014; Nelson et al. 2011). In Lover et al. (2011) study 

which looked at patterns of intended and alternative usage of MN in East Timor, it was found 

that fishers preferred treated nets to commercial fishing nets as the permethrin in the net 

made it easier to catch fish and shrimp by immobilising them.  

McLean et al. (2014) also suggest that MNF will have an adverse effect on fish ecology by 

highlighting that the majority of respondents (64.9%) reported a decrease in the fish supply 

over time. Lopes and Gervasio also attribute reduced catches to MNF in their (2003) study.  

However, due to the general illegality of this practice there is limited published information 

and literature on the recorded catches of MNs so the link in declining fish stocks and MNF is 

based on inferences.  

As explored earlier, the measured offtake of juveniles may not necessarily have an impact on 

stock sustainability. However, a number of studies highlight how MNF is a frequent activity 

and replacing traditional gear (Lopes & Gervasio, 2003; Lover et al. 2011; Okeyo, 2000). 

Manase et al. (2002) reported that ownership of MNs showed increasing trends from the early 

1980s to the late 1990s in the southeast arm of Lake Malawi. This increased ownership of 

MNs and fishing intensity of MNF combined with the harvesting of juveniles can add 

pressure to declining fish stocks. 

To understand the factors that can influence the increased ownership of MN as fishing gear 

and what measures are being taken to mitigate MNF, I explore in depth the evidence in the 

literature of the access to MNs, the user groups, drivers of use and the management responses 

to MNF in the following section.   

Access to MN 

Fishing skills and cost of gear often determine which fishing gears fishers will use (Malleret 

2004). The availability of MNs at minimal or no cost removes the need to invest in fishing 

gears and vessels and combined with a limited skill required to fish with MNs, makes them a 

potentially very attractive opportunity for people in these coastal communities which could 

potentially raise the level of fishing pressure.  

 

Vulnerable groups such as women and children are arguably more likely to use MNs for 

fishing as they may not possess the capital to purchase fishing vessels and gears. This has 
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been highlighted by various studies which note that women practice MNF from the shore 

(Abbott & Campbell, 2009; Barr, 2010; Jiddawi & Ohman, 2002). Malleret (2004) also report 

that ‘tandilo’ fishing with MN, which is practised by women, does not require boats to fish. 

The author further reports that in Mngoji Tanzania, the perceived dramatic increase in 

‘tandilo’ fisher women is attributed to the lack of employment opportunities. This combined 

with a low barrier to entry may be a key factor in the increase of ownership of MNs as fishing 

gear.    

 

User groups of MNF  

In the literature women are often cited as the main demographic fishing with MNs  (Abbott & 

Campbell 2009; Barr 2010; Jiddawi & Ohman 2002; Okeyo, 2000; Samoilys 2011). Abbot 

and Campbell (2009) state that the fishery in the Upper Zambezi River floodplains has 

distinct gender roles; with the majority of MNF practised by women and children from the 

shore. The authors argue that it is difficult to restrict MNF in the area as women and children 

are some of the most vulnerable groups and restricting the practice will risk depriving them 

of an important source of protein. They further elaborate that women and children typically 

occupy marginal positions in the region. Interestingly, Tvedten (2002) suggest that village 

leaders in Namibia accepted the use of MNs for fishing as they knew that they are mainly 

used by the most marginal (often female-headed) households whose fishing is limited in 

terms of time and intensity. Abbott & Campbell (2009) also argue that due to the 

marginalised position of women in fishing, they are seldom recognised as fishers by 

governments, traditional authorities or by male fishers. This could suggest that due to the 

vulnerability of these user groups, MNF has not been recognised as a serious issue and even 

been accepted as a practice in certain locations and therefore left out of management.  

Barr’s (2010) study also highlights the distinct gender roles associated with MNF, stating that 

women predominantly ‘tandilo’ fishing with MNs. Mallaret (2004) emphasises the 

importance of this fishing activity to women by stating that it can represent women’s only 

source of income and that women felt ‘tandilo’ was the only gear available to them.  

Drivers of use  

The efficiency of MN in catching fish has been noted by a number of studies and this could 

illustrate the motive behind using such gears. Jiddawi & Ohman (2002) state that the daily 

catch rate of MNF is 2-17kg whilst Brown (2014) highlights how one trap made can return 1 
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kilo of fish a day which can sell for around US $2. Okeyo’s (2014) study likewise showcases 

the efficiency of MNs, by comparing the diversity of the species captured in a mosquito seine 

against a single-valve fishing basket; the latter of which caught six fish species in contrast to 

the mosquito seine’s twenty two.  

Motivations for gear choice is also influenced by cost. Mangi et al. (2007) state that with the 

rising cost of purchased fishing gear and nets, traditional gears are not as cheap as modern 

gears such as beach seines. Indeed, it was reported that in Ambavarano Madagsacar, the use 

of MNs for fishing started in 2002 as the traditional fishing nets had become prohibitively 

expensive and difficult to find in the local markets whereas MNs are distributed for free or at 

a low cost (pers.comms.2015). Brown (2014) quotes the price of a traditional fishing net 

material costing around $12.50 in comparison to a MN which is available for free or can be 

bought at the market for around $2.50. Darkey & Turatsinze (2014) state that low cost of 

MNs is a key motivation of use, a sentiment echoed in Minakawa et al. (2008) study.  

Various studies have referred to small fish such as dagaa, omena, anchovies and small 

herring being targeted with MNs (Barr, 2010; Malleret, 2004; Minakawa et al. 2008; Lopes & 

Gervasio, 2003; Samoilys, 2011). This demand for small fish could be a key motivation in the 

use of MNs for fishing. Lopes and Gervasio (2003) are in agreement, stating that consumer 

preference for small fish is one of the factors that motivate the use of MNs. 

Management responses to MNF  

Lopes and Gervasio (2003) reported in their study of co-management of artisanal fisheries at 

Kwirikwidge Mozambique that the local committee promoted a series of activities aimed at  

removing MNs from seine nets and limiting the number of permits for migrant fishers. The 

community showed an awareness of the dangers of MNs on the sustainable use of marine 

resources and proposed a minimum mesh size in replacement of the MN cod end to the 

government. Brown (2014) also highlights community driven measures in mitigating MNF in 

the Tamtave II district in Madagascar stating that the mayor of one commune initiated public 

meetings and implemented a fine of 25,000 Ariary or UD $12.50 for people caught MNF.  

The anecdotal and documented evidence on MNF has shown that it is a widely recognised 

practice with different characteristics and users. However the current evidence of MNF is 

mostly from sub-Saharan Africa, thus there is a need to explore the extent of MNF on a 

global scale. 
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3.0 Methods  

3.1 Methodological Overview 

 An online survey was conducted to collate information on the prevalence and characteristics 

of MNF as it was the fastest and most cost effective way to collate information from various 

locations in the world. Two separate surveys were used, one for individuals who had 

knowledge of small-scale artisanal fishing and another for individuals involved in malaria 

control efforts in fishing areas of developing countries. Fisheries scientists/officers, 

ecologists, conservation, development and health practitioners were targeted and contacted by 

email, social media and subscribed mailing lists.  

Key informant interviews were also conducted with experts who had observed MNF in 

several locations or had substantial experience working in areas where they had observed it 

and were identified from the online survey and snowball sampling. Additional interviews 

with development and health practitioners were also carried out to gain further insight on MN 

distribution. The goal of all of these discussions was to get anecdotal evidence of MNF, 

canvas observations on the distribution and use of MNs for fishing as well as opinions on 

potential solutions going forward.   

3.2 Online survey 

The online survey was the primary form of data collection as they can reach a number of 

people in a short amount of time, despite being separated by geographic distances (Wright 

2005). The survey was distributed through the software Qualtrics (www.qualtrics.com). One 

of the main advantages of online surveys is the ability of the internet to provide access to 

individuals who would be difficult to reach through other channels (Wright 2005). Research 

has shown that people are more likely to offer socially desirable answers and to demonstrate 

acquiescence in the presence of an interviewer than in the self-administered situation (Leeuw 

2005). The anonymity of online surveys provides a sense of security which arguably leads to 

more frank responses and less caution in reporting sensitive issues, such as MNF (Bernard 

2011). 

However, there are limitations to online surveys as the primary method of data collection. 

Response rates tend to be lower for internet surveys than for other modes of data collection 

(Cook et al. 2000). To address this and increase response rate various methods of distributing 
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the survey were used. But despite initial interest from respondents who had started the 

survey, a number of partially completed surveys were received. Poor internet connection in 

remote locations proved to be an obstacle to completion of surveys and a few respondents 

cited this reason when questioned. Fatigue may also have been a contributing factor to the 

return of partial surveys as it can make people stop thinking about their answers or dropping 

out of a survey altogether (Bernard 2011). To tackle this, key data related to the background 

of the respondent and their location was requested at the beginning of the survey followed by 

the main research questions ensuring that key information was collected at the outset. 

Language was also an obstacle in getting respondents from different countries to complete 

the survey. Initial feedback from respondents in sub-Saharan Africa led to requests for a 

French version of the survey, which was then made available.  

For the survey targeted at individuals with knowledge of small-scale artisanal fishing, data 

was collected on whether MNF occurs in the location, the characteristics and the legal 

restrictions to MNF. For the survey targeted at individuals involved in malaria control efforts 

additional data was collected on MN distributions (see appendix 1, 2 & 3).   

For both surveys data was collected on opinions on MNF and the location, the location 

information was requested to be as specific as possible to avoid respondents giving 

observations of MNF at the country level. Data was also collected on the background 

information of the respondent. 

3.3 Pilot surveys 

The survey was piloted on twelve individuals, ranging from experts through to those with 

minimal knowledge of the topic, in order to gather feedback for honing the final 

questionnaire, with regard to both content and layout. Of the twelve individuals, seven 

conservationists were approached for comment on the survey targeted at individuals with 

knowledge of small-scale artisanal fishing, two development and health professionals were 

asked to give feedback on the survey targeted at individuals involved in malaria control 

efforts and three individuals with limited knowledge of both areas were asked for general 

opinions on the layout, language and usability of the survey. Feedback from the pilot survey 

was that the survey flowed well and was laid out clearly. The most common criticism was the 

request for location information being too long and detailed. However, no changes were 

made with regards to this as the location information needed to be specific. 
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3.4 Survey distribution 

The survey was distributed to a contact list collated from contacts shared from ZSL, online 

searches and from snowball sampling. The majority of contacts comprised of individuals with 

field experience in sub-Saharan Africa. In an attempt to get the survey out to wider contacts I 

asked people to share the survey with their networks, a method known as snowballing. This 

method helped distribute the survey amongst a number of people. However, the limitation to 

this method was that it introduced a degree of geographical bias as the survey was shared 

amongst contacts working in the same location. To try and limit duplicate responses from the 

same locations, I encouraged people to share the survey with their networks in different 

countries. Despite my efforts to get the survey out as far and wide as possible, the sample 

population remained geographically biased with 70% of respondents giving information for 

sub-Saharan Africa. 

The survey was also distributed through online platforms such as social media networks and 

conservation mailing lists. Using social media sites is one of the most effective ways to reach 

a vast audience in a short time scale and the collaborative element increases the speed at 

which users share opinions with large audiences (Thackeray et al. 2008). With the ability to 

reach a large audience in a short time scale, twitter was used to help distribute the survey. I 

asked a number of influential conservationists and health organisations to endorse the survey 

and increase its exposure by tweeting it amongst their followers and received a number of 

retweets through their endorsement (Figure 3.1).  
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Figure 3.1: Tweets from influential conservationists endorsing the survey 

Subscribed mailing lists including Coral List and People & Wildlife were also targeted to 

distribute the survey to conservationists from around the world. These mailing lists were 

targeted in an attempt to increase respondents from Latin America and Asia due to a lack of 

contacts from these areas. Contacts from these mailing lists got in touch directly to send 

additional information, reports and papers and to inform me that they had shared the survey 

amongst their networks and posted it on other mailing lists such as the French Coral Reef 

Association bulletin (ACOR), which has over 500 people on the mailing list. Pew also 

included the survey in their Pew Marine Fellows June newsletter. With the wealth of 

expertise from Pew Marine Fellows, the newsletter was an invaluable way of gaining 

awareness for the survey amongst marine conservation experts (Figure 3.2). 
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Figure 3.2: Pew mentioning the survey in their Pew Marine Fellow June newsletter  

3.5 Key informant interviews 

Ten semi-structured informant interviews were conducted via telephone and email. 

Informants comprised of five conservation practitioners, a marine biologist at a university, a 

post doctoral fellow, a fisheries scientist, a community health worker and a health worker for 

a health agency. Key informants were identified by reviewing the background information 

and information on MNF from the online survey. KI interviews with two conservation 

practitioners and two health workers were also identified through snowball sampling.   

3.6 Data analysis  

The responses from the online surveys were downloaded from Qualtrics and the appropriate 

codes were added for data analysis. Pearson’s Chi-Squared tests were used and tested for 

significance at <0.05. For the qualitative data, the most common themes were reviewed and 

grouped together and coded (Newing 2010). 

As the survey targeted at individuals involved in malaria control efforts contained the same 

questions for positive and negative observations of MNF, frequency, demographic, habitat, 

methods, experience of MN fishers, drivers of use and whether there was any perceived 

change in prevalence, this survey was combined into the main data analysis. 
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Five of the twelve pilot surveys were combined in the main data analysis to increase the 

sample size. These pilot surveys were selected as they gave positive observations of MNF in 

the following locations: Madagascar (two observations), Mozambique, Kenya and Uganda. 

For the questions that differed to the main questionnaire the answers were inputted as missing 

values. 

3.7 Ethics 

Respondents to the survey were assured that the responses were anonymous and confidential 

and were also given contact details at the end of the survey if they required any further 

information about the research. Key informants were asked for consent for using direct 

quotations.  
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4.0 Key informant interviews  

Ten key informant (KI) interviews were conducted from June and July 2015. Key informants 

reported observations of MNF in Tanzania, Mozambique, Kenya, Madagascar, Bangladesh 

and Papua New Guinea.  

MNF was mostly observed from the beach as well as in seagrass beds, mangroves, lakes and 

rivers. The majority of respondents observed MN being sewn together into a large fishing net 

and used by groups ranging from two to thirty fishers. Interestingly, one informant in Papua 

New Guinea observed MN fishers using insecticide in the MNs to catch fish. 

“The main purpose I saw MNs used for fishing was in small streams and rivers 

(nothing too fast flowing). All fishing was mainly done by women and children and 

they were using the insecticide in the nets as a poison to easily catch fish” 

If fishers are utilising insecticide in treated nets to catch fish this could have implications for 

stressed marine and freshwater environments. However, another informant noted that 

insecticide pollution in marine environments was a minor issue. 

“The insecticide pollution in the marine environment is negligible because the sea is 

huge.  If MNF occurs in freshwater habitats like lakes it could have an impact as 

there’s less circulation and so it can accumulate there.” 

Isabel Marques da Silva, marine biologist at Universidade Lúrio, Mozambique 

It was also reported by an informant that methods of MNF varied by gender in Madagascar.  

“Fishermen primarily use beach seines with MN cod ends, women and children use a 

few MNs sewn together in mangrove channels targeting small-bodied fish and shrimp. 

When seasonal pelagic fish come through men will also use MNs to catch them, 

particularly patsa (shrimp).”  

Brian Jones, conservation practitioner 

With regards to the user groups of MNF, there were four observations of fishermen, three 

observations of women, men and children collectively fishing and one observation of women 

and children. In addition, there were two observations of women fishing independently, with 

one informant specifying that ‘tandilo’ fishing with MN is considered to be a female activity 

in Tanzania. Another informant stating that MNF is a “woman’s thing” in Mozambique. 
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Informants also reported that there were distinct gender roles in MNF with men primarily 

MNF from boats in Sundarbans and Kenya.  

“The women fish with MNs on the shoreline and the men do the MNF that requires 

the boats and the bigger nets.”  

Dr Nadia Richman, visiting researcher at Zoological Society of London, KI for 

Sundarbans Bangladesh 

 “Men are generally the only gender that go out on boats and do the small seine 

fishing with MNs and women do a lot of drying the fish on the MN.” 

Post doctoral fellow, KI for Lake Victoria Kenya   

Small fish were often cited as being caught in MNs (e.g. dagaa, haplochromine, keski). One 

informant stated that in Mozambique, people preferred small fish as they are easier to dry and 

divide amongst family members for domestic consumption. Shrimp were also reported to be 

caught in MNs and two informants (in Madagascar and Mozambique) suggested that MNF 

can undermine the industrial shrimp fishery.  

The majority of informants noted that MNs were available through mass distributions through 

government campaigns and NGO donors. Two informants stated that fishers were specifically 

buying MNs in Mozambique and Madagascar. 

When informants were asked for their opinion on why people fish with MNs, the majority 

thought that MNF was for both subsistence and livelihood. An informant in Sundarbans 

Bangladesh suggested that the motivations for MNF differed by gender.  

“The women and children fishing, that is mostly for the local market in the village or 

for own consumption whereas the men go mainly fishing to sell the fish. They buy 

licenses for 7 days and then go for 7 days nonstop in the Sundarbans.”  

Petra Lahann, conservation practitioner at GIZ   
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An informant stated that in Tanzania MNF is a reliable source of income for women but that 

they would be willing to give it up if alternatives were available. 

“A lot of these women were willing not to do it if they had something else to do as 

they did not seem so embedded in this fishing culture as men were but at the same 

time they didn’t have any alternative to make any money.” 

Dr Rhona Barr, environmental economist for Conservation Strategy 

Most informants agreed that MNF was a result of poverty and one informant suggested that 

MNF will not end in Tanzania as it is inextricably linked with poverty and because there is a 

market available for the catch from MN: 

“MNF will not end because of poverty. They opt to fish with MNs because of poverty. 

People would prefer to fish bigger fish with a net that is more expensive, but they 

cannot afford it. Not only that, but the market is available and there is a network of 

fishers and fish buyers and traders so it will never end as we are facing a class of 

different actors.” 

Fisheries scientist, key informant in Tanzania  
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4.1 Surveys and KI interviews aimed at health professionals  

Fourteen surveys were received from individuals involved in malaria control efforts. 

Information was collected on MN distributions, with reports of 2.3 million MNs distributed 

in Madagascar between 2012-2013 and 26,575,000 MNs between 2009-2011 in Tanzania.  

Respondents mostly reported that MNs were distributed through health/maternity clinics and 

government campaigns for free or subsidised price. One respondent from USAID reported 

that in Tanzania 500,000 MNs were distributed through schools within the last year.  

The majority of respondents stated that over 70% of individuals slept under MN (8/9). One 

respondent who observed MNF in Ecuador reported that 18% of the population slept under 

MNS, however it was stated that malaria incidence had fallen in the area in the last 10 years.  

Over half of respondents reported that Olyset MNs, which have a tougher polyethylene 

material, were distributed (6/10). Of all the respondents reporting that Olyset MNs was 

distributed, only one in Tanzania said they had not seen MNF. Three respondents reported 

Netprotect MNs, Super Moustiquaire MNs, PermaNet MNs being distributed with the latter 

two being made from a softer polyester material. NetProtect MNs is a polyethylene mixture 

which is similar to a fine mesh-like polyester net. These respondents all reported not seeing 

MNF. This could suggest that MNs which have a tougher material are preferred for fishing. 

One respondent even noted that MNF started in Infakara Tanzania in 2009 when Olyset MNs 

were delivered to the location. However, another respondent in Madagascar stated that 

PermaNet MNs was distributed and observed MNF, which could suggest that MNs with a 

softer material are still used for fishing. The preference for certain types of MN for fishing 

was also specified by informants: 

“The polyester net which is the softer non-plastic material has not been considered 

favourable for fishing in the coastal regions, the polyethylene net which is the harder 

plastic material seems to be preferred in the coastal regions for fishing.”  

Health worker, KI for Madagascar  

 “In Madagascar, there are two types of MNs that are distributed. The one made of 

stronger material is sometimes used in fishing, but the other one is very soft and 

normally tears after a single use for fishing.” 

Community health worker, KI for Madagascar 
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The majority of respondents (8/10) did not think that the alternative us of MNs is having an 

impact on malaria prevention in the location with respondents stating that a  low proportion 

of viable MNs or old nets were used for alternative purposes and that people generally use 

their new nets to sleep under. Two respondents thought that the alternative use of MNs is 

having an impact on malaria prevention; however these seemed to be more speculative 

comments.  

Over half of respondents (5/9) reported that their organisations had behaviour change 

communication (BCC) campaigns and education which were focused on the appropriate net 

use for malaria prevention. The other four respondents stated that they had BCC campaigns 

and education which specifically addressed the misuse of MNs for fishing. For example a 

respondent in Madagascar stated. 

“We recently developed a simple illustrated brochure in the Malagasy language and 

one of the illustrations and accompanying text discusses prohibitions and health & 

environmental reasons that one shouldn’t use the nets for fishing” 

One respondent in Madagascar stated that their organisation highlight that MNs are not good 

for fishing due to insecticide pollution potentially being detrimental to human health.  

When informants were asked their opinion on whether the alternative use of MNs impacted 

on malaria prevention, a community health worker KI believed it could impact on health. 

“There’s two main ways that MNF impacts on health. The first issue relates to 

malaria if nets are not being used for their intended purpose and the other issue 

relates to coastal food security if people are using nets for fishing and pulling juvenile 

fish out of the sea as this can have a devastating impact on fish stocks and marine 

ecosystems.” 

However, the informant elaborated that people slept under MNs and that surplus nets which 

people do not have space for within their house may potentially be used for fishing. 

“One challenge is that often in Madagascar multiple people within a household sleep 

under the same net because of limited space available in modestly sized houses, but 

health agencies are distributing nets as per the WHO recommendation that there 

should be one net per two people within a household to ensure universal coverage. 

People understand that they need to sleep under nets to protect against malaria but if 
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they get given another one which they don’t have space for within their house, they 

may end up using it for fishing.” 

A conservation practitioner informant for Madagascar recommended that trade in schemes 

should be put in place to exchange old MNs with new MNs so there are less surplus nets 

which can be used for fishing. A key recommendation that was suggested by informants from 

both sectors is the need for cross sector collaboration. This has been addressed by the 

Madagascar Population-Health-Environment (PHE) Network and the MIHARI (Madagascar 

Locally Managed Marine Area) Network who have collaborated with health agencies 

including Population Services International on upcoming MN distributions. 

"We're trying to link up health and conservation organisations to make sure that all 

opportunities for working together are grasped. The ‘combating malaria and 

safeguarding coastal food security’ initiative came about when we heard that there 

was going to be a large-scale distribution of 10 million MNs in Madagascar; great 

news for malaria prevention, but a lot of marine conservation organisations were 

quite worried that this could unintentionally result in a significant increase in the use 

of MNs for fishing. The briefing document is a way of highlighting this as an exciting 

opportunity for cross-sector collaboration, engaging health agencies and marine 

conservation organisations to ensure a positive outcome for all concerned."  

Laura Robson, Blue Ventures 
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Figure 4.1: (A) Photographic evidence of MNs adapted into fishing gear in Cameroon. Photo by J. Wright. (B) MNF in Nosy Be, Madagascar. Photo by E. Darling WCS. (C) 

MNF in Irodo Bay Madagascar. Photo by H. Ibbett. (D & E) MNF in Madagascar. Women & children hooking MNs onto their big toe to target fish in mangrove channel. 

Men “patsa fishing” with MNs. The fishers are targeting the seasonal migration of the small-bodied shrimp “chevaquine”. Photos by B. Jones 
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Figure 4.2: (A) Photographic evidence of catch from MNs in Sundarbarns Bangladesh. Photo by N. Richman . (B) MNF in Chittagong, Bangladesh. Photo by R.C Bowmick. 

(C & D) MNF in Sundarbans. Photos by N. Richman. (E) MNF in Sundarbans. Photo by P. Lahann
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5.0 Results from surveys  

Between 4
th

 June and 14
th

 August 2015, information was collected from 109 individuals for 

117 locations. There were duplicate observations of MNF in the following locations: Mtwara 

Tanzania, Mombasa Kenya, Mida Creek Kenya, Lake Victoria Kenya, Sundarbans 

Bangladesh and Bay of Ranobe Madagascar. There were also two respondents who filled out 

a survey for Cabo Delgado Mozambique with one negative and one positive observation; 

similarly there was one negative and one positive observation in Tutuila America Samoa. 

5.1 Regions with positive and negative observations of MNF 

68% of respondents observed MNF, whilst 32% had not observed MNF. Figure 5.1 shows 

that East Africa had a significantly higher proportion of positive observations (80%), whilst 

Asia had a higher proportion of negative observations (57%). (Pearson’s Chi-Squared test, 

n=117, χ²= 11.53, d.f = 3, p = 0.02).  

 

Figure 5.1: Proportion of regions with positive and negative observations of MNF  
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Figure 5.2: World map of positive and negative observations of MNF 

 

Figure 5.3: Map of positive and negative observations of MNF in sub-Saharan Africa   
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Figure 5.4: Map of positive and negative observations in East Africa  

Figure 5.5: Map of positive and negative observations in Asia & Western Pacific 
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Figure 5.6: Map of positive and negative observations in Latin America, surrounding islands & parts of West 

Africa 
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5.2 Regularity of MNF  

For those respondents that reported positive observations of MNF, there was no significant 

difference between regions in the regularity with which MNF was observed by these 

respondents (n=72, χ² = 1.97, d.f = 3, p = 0.20). The category ‘regularly’ grouped observations 

of MNF ‘everyday’, ‘more than once a week’, and ‘once a week’. ‘Irregularly’ grouped 

observations of MNF ‘once a month’ and ‘occasionally’. Over half of all respondents who 

observed MNF said they saw MNF occurring regularly. Asia was the only region where there 

were more irregular observations of MNF (Figure 5.7).  

 

Figure 5.7: Proportion of regularity of MNF by region 

5.3 Demographics 

Figure 5.8 shows that more respondents reported seeing men and women MNF on a regular 

basis, whereas more respondents reported seeing children and elderly on an irregular basis 

across the whole dataset (n=75, χ² = 48.66, d.f = 6, p = <0.001). 
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Figure 5.8: Proportion of demographic observed MNF across the whole dataset 

Regionally, respondents observed MNF to be a more regular activity amongst women in East 

Africa (Figure 5.9), whilst MNF was observed to be a more regular activity amongst men in 

West & Central Africa, Asia and other regions (Figure 5.10 - 5.12).  

 

Figure 5.9: Proportion of demographic observed MNF in East Africa 
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Figure 5.10: Proportion of demographic observed MNF in West & Central Africa 

 

Figure 5.11: Proportion of demographic observed MNF in Asia 

 

Figure 5.12: Proportion of demographic observed MNF in other regions 
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5.4 Habitat 

MNF from the beach was most frequently observed in East Africa (Figure 5.13), with 77% of 

respondents saying they had observed it from this habitat, compared to none in West & 

Central Africa (n=77, χ² = 27.21, d.f = 3, p =<0.001). MNF was observed most frequently in a 

freshwater habitat in West & Central Africa (Figure 5.14) with 93% of respondents reporting they 

had observed MNF from this habitat (n=77, χ² = 16.00, d.f = 3, p =<0.001).  

 

Figure 5.13: Proportion of respondents who observed MNF from the beach   

 

Figure 5.14: Proportion of respondents who observed MNF in freshwater habitats  
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MNF occurring in mangroves and in rivers in West & Central Africa (Figure 5.15). 

 

Figures 5.15: Number of habitats where MNF was observed by region. n = 77. Each respondent could select 

multiple habitats  

5.5 Mode of use 

The most observed method of MNF was the use of MNs on its own to scoop fish out (Table 

5.1). Interestingly three respondents observed that MN fishers were using the insecticide in 

the MNs to catch fish. This specific method was observed in a marine habitat in Kenya and 

Tanzania and in Chittagong Bangladesh in both marine and freshwater habitats. 

Table 5.1: Different fishing methodologies by region as reported by respondents. n=67.  Each respondent could 

select multiple answers 
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region where more respondents observed fishers fishing with MNs from a dugout canoe with 

5 observations of fishers practising MNF from a dugout canoe and 4 observations of fishers 

practising MNF on foot.  

 

Figure 5.16: How fishers were observed to be practising MNF. n=71, respondents could select multiple answers 

 

5.6 Target catch and motivations for MNF 

Over half of respondents said that MN fishers were catching freshwater and reef fish (Table 
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Table 5.2: Percentage of respondents reporting particular target catches in MNs by region 

  

 

Interestingly one respondent reported that pipefish or seahorses were the primary catch in 

Papua New Guinea stating that MNF was “primarily driven by the demand for seahorses and 

pipefishes by an export company in town”. One respondent cited Barbus liberiensis, which is 

an endangered species, as target catch in Liberia and also stated that several species of 

threatened cichlids were being targeted in Madagascar. A respondent in Cocos (Keeling) 

Islands reported that juvenile lethrinids, snapper or bream were being caught and were locally 

considered as a high value for food, whilst another respondent in Madagascar stated that 

juvenile jacks were being caught in MNs and as jacks can grow big they can be sold at a 

higher price. A respondent also stated that juvenile prawns were being caught in MNs and 

that they are a high value species in Mozambique.  

 

The majority of respondents stated that the motivations for MNF were for both domestic 

consumption and to sell the catch (47/77). 21 respondents stated that the motivation was for 

domestic consumption, whilst the motivation of MNF to sell the catch specifically for 

economic gain was only given in East Africa by six respondents and in West & Central 

Africa by three respondents.  

Respondents also reported other reasons for using MNs to fish including “to obtain bait for 

line fishing” in Maldives and Cocos (Keeling Island) and “to sell the catch to markets for use 

in animal feed factories” in Madagascar. Interestingly, the respondent who stated that MN 

were used to catch milkfish in the Philippines commented that households would use MN to 

catch juvenile high value fish for mariculture.  
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 5.7 Legislation 

The majority of respondents (39/43) stated that MNF was illegal all year round. Two 

respondents stated that fishing with MNs was illegal at certain times of the year. One 

respondent stated that it was a legal practice for professional fishers to fish with MNs in 

Reunion Island.  A respondent stated that MNs were legal at certain times of the year for 

fishers from the Cortes, Surigao del Sur municipality in the Philippines: 

“MNs can be used only between July to November every year and used to catch 

silversides and anchovies. The fishers should be from the municipality, they do not 

allow fishers from other municipalities to enter.”  

Local customs or laws which relate to the use of MNs for fishing were only reported in East 

Africa and West & Central Africa. Seven respondents said that there were local laws against 

MNF in Madagascar with the majority stating that MNF is forbidden by the traditional rules 

or by-laws named ‘Dina’. One respondent said that it is ‘fady’ (taboo) to use MNs but not 

often enforced. The respondents who stated that MNF was forbidden by ‘Dina’ said that it 

was often enforced by local communities. One respondent from Malawi said that there are 

local bylaws that prevent illegal MNF whilst another respondent from Chad stated that there 

were local community patrol groups who enforced the practice.  

32 / 38 respondents stated that there was enforcement; however the majority stated that it was 

irregular enforcement (16). East Africa was the only region where enforcement by local 

communities was observed with three respondents stating that the practice was enforced by 

local laws and village elders in Madagascar and local communities in Mozambique. Six 

respondents stated that there was no active enforcement observed due to remote locations and 

lack of funding and high corruption. Lack of funding and high corruption were also common 

reasons given when respondents stated there was irregular enforcement.  

There were two conflicting comments on the enforcement of ‘tandilo fishing’ with MN in 

Mikindani Bay and Mtwara, Tanzania. 

“Park rangers do target the tandilo fishers using MN in Mikindani Bay. This causes 

conflict as the Tandilo fishers are considered an easy target – women fishing from the 

shore and in shallow water,”  



49 
 

 “Male fishers are targeted and more of a blind eye is turned to the female tandlio 

fishing”.  

 

5.8 Change in prevalence of MNF 

When respondents were asked when they first noticed fishing with MNs in the location, over 

half the respondents (34/63) stated that they first noticed fishing with MNs in the last five 

years (Figure 5.17). There were also five respondents who reported that they first noticed 

fishing with MNs 22+ years ago with two respondents in East Africa and one in American 

Samoa stating they first noticed it in the mid 1980s, whilst two respondents in Asia stated 

they first noticed it in the late 1980s to early 1990s.  

 

 

 

Figure 5.17: Proportion of respondents reporting when they first noticed MNF. n=63. 

 

The majority of respondents (22/30) believed that there was an increase of fishing over time. 

The respondents who reported this generally stated that the increase of fishing was linked to 

the increased availability of MNs. One respondent stated that there was an increase in MNs 

use due to social pressures. 

“There has been an increase since the first misuse. It was shared with us that there 

was social pressure as some fishermen were making more money by using the ITNs, 

so the other fishermen started this practice to stay competitive as it is a livelihood 

issue.”  
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The eight respondents who stated that fishing with MNs decreased gave reasons ranging from 

enforcement, campaigns against the practice through to decrease in distribution of MNs. 

Interestingly, in Kenya there was a report of a decrease in fishing with MNs due to perceived 

health risks posed by the insecticide pollution from fishing with MNs.  

“They are reducing because the community getting awareness of the dangers which 

treated nets have. Some incidences have been reported of severe diarrhoea after 

consuming fish caught using MNs.” 

 

A decrease of fishing with MNs was also reported in Papua New Guinea by the respondent 

who stated that pipefish and seahorses were being targeted with MNs. 

 

“Once the export company had been expelled from the province, the MN fishery 

slowly stopped because the species they were catching were not high value for local 

consumption” 

 

In Tanzania, it was also suggested that MNs were possibly replacing small mesh size nets and 

that overfishing potentially contributed to the increase of fishing with MNs.  

“Definitely massive increase after MNs became available for free, and possibly 

replacing small mesh size nets. Overfishing encourages MNF when other gear 

becomes ineffective.”  

 

5.9 How MNs relate to other gears 

The majority of respondents (41/54) stated that MNs were used in addition to existing gears. 

Eight respondents stated that MNs were used instead of existing gears with a respondent in 

Tanzania suggesting that MNs are replacing other small mesh size nets.  

 

“All women basically use the small mesh nets now (MNs). Before they would use 

kangas (the cloth material they use as skirts/dresses - this was a traditional fishing 

method before) but since MNs are easier and fairly cheap in local stores the kangas 

have been replaced.” 
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A respondent in Democratic Republic of Congo (DRC) stated that MNs are used as there are 

no other fishing gears. The view that MNs were being used for fishing due to people not 

having other fishing gear was echoed by another respondent in Tanzania. 

 

“As MNs were given in great numbers for free, and mainly to women, they may have 

allowed women and people to fish who don't have and cannot afford other fishing 

gear.” 

 

Another respondent in DRC stated that MNs were being used to capture the maximum 

amount of fish, which could suggest that fishers are using this gear as it is an efficient fishing 

gear due to other parts of the fishery being overfished.  

 

Half of respondents thought that MN fishers were part-time fishers (30/60), whilst 19 thought 

they were experienced fishers. Only 11 respondents believed that MN fishers were 

inexperienced fishers. Three respondents specifically reported that MNs were predominately 

used by migrant fishermen with a respondent stating that MNF was rarely the main 

occupation for fishers in Papua New Guinea.  

 

“I rarely saw fishers for whom fishing was the main occupation using these MNs. It 

was mainly conducted by migrants who didn't have access to most reef fishing areas.” 

 

5.10 How MNs are accessed  

Figure 5.18 shows that the most common access to MNs as reported by respondents were 

through distributions at health/maternity clinics and from government campaigns (100/180).  
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Figure 5.18: Number of reports of how MNs are accessed across the whole dataset. n=92. Respondents could 

select multiple answers  

 

Regionally, the most common access to MNs in East Africa, West & Central Africa and other 

regions were from distributions through health/maternity clinics and government campaigns 

(Figure 5.19). Asia was the only region where an equal number of reports were given of MNs 

being accessed through these distributions and from local shops/ independent traders. One 

respondent suggested that in Nepal fishermen were buying MNs specifically to fish. 

 

Figure 5.19: Number of reports of how MNs are accessed by region. n=92. 
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5.9  Reasons why a household might / might not choose to fish with MN 

 

Figure 5.20 shows the most common opinion given for why a household might choose to 

MNF was due to obtaining a good catch from MNs (23%) and that MNs were available/cheap 

to access (21%). Interestingly, 9% of respondents suggested that MNs were being used due to 

declining fish stocks, whilst 7% of respondents thought that MNs were more effective than 

other gears. These two reasons were generally correlated with each other with respondents 

suggesting that because of the decline in fish stocks/fish sizes, fishers had to resort to using 

more effective/smaller-mesh size nets. For example a respondent in Tanzania stated: 

 

“In this area the average size of fish is falling pushing fishers towards using smaller 

mesh nets” 

 

 

Figure 5.20: Reasons why a household might choose to MNF reported by respondents. n=69. 
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Figure 5.21 shows the most common opinion given for households choosing not to fish with 

MN was because nets were being used for malaria protection (18%) and MNF being illegal 

(17%). 9% of respondents thought it was due to the indiscriminate fishing method, with the 

majority reporting that MNs were non-selective for the target species. 7% of respondents 

gave other opinions for households choosing not to fish with MN ranging from limited access 

to MNs, other sources of income and education/awareness campaigns. 

 

 

 

Figure 5.21: Reasons why a household might not choose to MNF reported by respondents. n=69. 
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6.0  Discussion 

6.1 Prevalence and characteristics of MNF  

The study found that MNF is a prevalent practice in both risk/non-risk malaria areas around 

the world. Most observations were in sub-Saharan Africa, however there were also 

observations in Asia, Latin America, Papua New Guinea, American Samoa, Cocos (Keeling) 

Islands, Maldives, Sao Tome & Principe and Reunion Island.  

In East Africa, women were reported to be the main group practicing MNF supporting 

existing literature of user groups in this region (see Table 2.2), whilst men were the dominant 

demographic observed in West & Central Africa, Asia and other regions.  

The majority of respondents cited observations of MNF occurring from the shore. However, 

mangroves were the most observed habitat in Asia and the second most observed habitat in 

East Africa. Juvenile reef fish are often found in mangroves as it’s an important habitat that 

minimises the incidences of predation and provides maximum food availability (Laegdsgaard 

& Johnson 2001). This could indicate likelihood of high juvenile capture rates, as reported by 

Mahon & Hunte (2001). 

An interesting finding from the study is the observation of fishers using insecticide in MNs to 

catch fish. Only four respondents/informants reported this which could suggest that a small 

number of fishers are using this method. However, it could also be that detectability for this 

type of fishing is lower and that observation data is flawed, thus collection of primary data 

from fishermen may be preferable. A reduction in MNF in coastal areas of Kenya was 

reported by one respondent because of perceived health risks associated with insecticide 

pollution. It is interesting that informants and apparently communities perceive this to be a 

risk but in general little is known about potential effects.  

 

MNF was generally reported to be practised by fishers lacking capital to invest in other 

fishing equipment. The availability/low cost of MNs was noted as a key driver for MNF and 

distributions from government and NGO donor campaigns were found to be the most 

common route of access. Ease of access is associated with the misuse of MNs in Minakawa et 

al. (2008) study where the rise in popularity of the MNs for fishing was attributed to 

distributions from the Kenyan Ministry of Health and NGOs.  The authors also remarked that 

70% of LLINs found on the beach were from one single NGO who distributed 1040 in six 
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villages. In addition to government and NGO distributions, respondents surveyed in this 

study stated that fishers purchased MNs, which suggests that small investments in this gear 

are worthwhile.   

 

The majority of respondents observed fishers practising MNF on foot. The lack of investment 

required for boats and other fishing gear may account for this observation. Additionally, 

some respondents noted that MN fishers may be inexperienced as it requires no 

understanding of seamanship, boating or knowledge of fishing techniques. Asia was the only 

region where more MN fishers were observed to be fishing on a dugout canoe and motorised 

vessel than on foot. As motorised vessels are generally viewed to be used by professional 

fishers, arguably a higher proportion of professional fishers have been observed to be fishing 

with MNs in Asia with MNs being used as additional rather than alternative gear. 

MNF was mostly considered to be a part-time activity which supplemented other livelihood 

activities such as agriculture or casual labour. Abbott and Campbell similarly state in their 

(2009) study of the Upper Zambezi River Floodplains that many inhabitants combined 

fishing, farming, livestock and off-farm activities. The authors also state that fishing is one of 

the few livelihoods that provide a reliable source of income and daily source of protein. 

Malleret (2004) argues that vulnerable households depend solely on marine resources for 

their livelihood. This highlights the importance of MNF for livelihoods in poor communities.  

Respondents generally agreed that MNF stemmed from poverty and that catch was both sold 

and consumed. An increase in MNF was reported by one respondent who noted that fishers 

were making more money from this practice and that more fishers were adopting MNF to 

stay competitive. This would suggest that fishers are switching gears as a result of socio-

economic pressures. The entry of new fishers into fisheries can also lead to experienced 

fishers switching gears. As the number of fishers increase, fishers are obliged to increase their 

efforts using more effective and destructive fishing gears such as MNs (Abbott and 

Campbell, 2009; Pauly et al. 2002).  

Overfishing was also noted in the survey as a driving force for the use of MNs. A key 

motivation behind gear choice may be its efficiency in targeting resources outside of that 

overfished. As fish stocks decline this can influence choice if gears which are more effective 

at catching smaller fish (McClanahan & Mangi 2001). Indeed, most respondents specified 

smaller fish as the main catch of MNs. In Mozambique, it was suggested there was a 



57 
 

preference for smaller fish due to easier preservation, an observation supported by Kolding et 

al. (2015) where dried fish were reportedly available at most markets. This could suggest that 

people are using MNs specifically to target small fish.  

 

Threatened and high value species were observed to be caught in MNs. Threatened species 

such as seahorses and pipefish were reported to be targeted in MNs which could suggest that 

in specific locations MNF is not an indiscriminate practice. In Burdeos, Quezon Philippines, 

it was reported that MNs were used to catch milkfish for the grow out culture supported by 

local government and the fisheries ministry and that juvenile milkfish are high value species 

for mariculture. This is interesting as it could suggest that the government are either 

indirectly or implicitly encouraging MNF. The high value of milkfish is highlighted by the 

FAO who reported that in 2005, global annual aquaculture production of milkfish reached 

nearly 595 000 tonnes valuing at almost US $616 million, of which the Philippines produced 

289,000 tonnes (FAO 2015). High value species such as shrimp were also observed to be 

caught in MNs. The catching of juvenile shrimp in MNs was viewed to undermine industrial 

shrimp trawl fisheries. Van der Elst's (2003) study reported that the catch of larval shrimp in 

MNs created conflict between artisanal fishers and industrial trawlers as it was seen as a 

threat to optimising valuable offshore industrial shrimp catches.  

MNF was generally found to be an illegal activity; however most respondents stated that 

enforcement was weak or liable to corruption. In some locations it was suggested that the 

demographic of MN fishers influenced the activeness of enforcement. In Madgascar, MNF 

practised by women and children was not seen as a threat, whilst in Tanzania it was 

suggested that gender determined the legality of ‘tandilo’ fishing with MNs.  

“Tandilo is highlighted as an occupation for women, especially women without 

partners that have no other sources of income. The use of small meshes is legal in this 

context, but only when practised by women.”  

Mallaret (2004) found that ‘tandilo’ wasn’t perceived to be destructive by communities in 

Tanzania. The view that there is less enforcement against female fishers is supported by 

Tvedton (2002) who cites the acceptance of the practice by village elders in Namibia by 

marginalised female headed households. 
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6.2 Health sector 

Health professionals did not believe that MNF impacted on malaria prevention, as people 

using MNs for their intended purpose. Furthermore, some informants suggested that WHO 

recommendations on distribution (one net per two people), had led to a surplus of nets, a view 

echoed by Kilian et al. (2015). This surplus combined with old MNs could account for MNs 

being used for alternative purposes. Indeed, Lover et al. (2011) specified that old nets were 

recycled as fishing nets.  

There was a preference for certain types of MNs for fishing with tougher polyethylene nets 

preferred over softer polyester nets. In the Tamatave II district in Madagascar, it was found 

that Olyset nets were preferred for fishing due to durability and larger mesh size 

(pers.comms.2015). This view is also supported by Banek et al. (2010) who identify rough 

texture and large mesh size of MNs as preferable characteristics for fishing.   

Some health professionals stated that their organisations specifically had BCC campaigns 

addressing MNF. Informants also highlighted that health organisations were positive in 

collaborating on this issue. 

6.3 Potential solutions going forward  

The study identified that MNF is practised in different countries around the world with 

characteristics varying by location. This section details recommendations and potential 

solutions going forward for both the natural resource management and health sectors.  

As aforementioned, there are distinct gender roles within MNF in specific locations. Abbott 

& Campbell (2009) argue that women, who occupy marginal positions, have little influence 

in shaping management decisions. The authors further note that women may not be aware of 

conservation and wise use when fishing with MNs in shallow waters and recommend an 

increased awareness of the difference in fishing methods by gender. Focusing attention on 

this demographic in locations where women primarily practice MNF should be a priority for 

management and education campaigns (Abbot & Campbell, 2009; Okeyo, 2000).  

In Tanzania it was highlighted that women were not generally as embedded in the fishing 

culture and were willing to leave the fishery if other alternative forms of income were 

available. However, Malleret (2004) argues that finding alternative sources of income for 

may be difficult due to social pressure, time and financial commitments. Further research 
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should be conducted into the socio-economic drivers of MNF to explore potential alternative 

livelihood schemes that can be put in place to mitigate MNF in different countries.  

However, in Barr’s (2010) study it was argued that the ease of use and inability to access 

modern equipment due to lack of capital drives gear choice. It is recommended that fishing 

gears should be subsidised to mitigate fishers resorting to using MNs to fish when unable to 

invest in other fishing gears.  

MNF is practised for domestic consumption and livelihood purposes. As fish provides an 

important source of protein and income for poor communities, livelihoods can be vulnerable 

to restrictions on MNF (Abbott and Campbell, 2009). Tvedten et al. (1994) recommend that 

restrictions to damaging fishing methods be considered in socioeconomic contexts. In certain 

locations, consumer preferences for smaller fish can be a key motivation in gear choice. One 

informant remarked that MNF will continue to be practiced due to this preference, so 

consumer demand needs to be taken into account.   

There was a reported reduction in MNF in coastal areas of Kenya due to perceived health 

risks from insecticide pollution. However, there was a debate on whether such pollution 

would be a serious issue for the marine environment. It is recommended that more research 

be undertaken to examine the effect of insecticide in both marine and freshwater 

environments. Respondents who noted a reduction in MNF in their location mainly cited 

local community efforts and laws as shaping factors. As Tvedten (2002) recommend, 

management of MNF should be led at a local level as local management institutions are 

closest to the natural resource system and to the people concerned.  

In response to the aforementioned preference for tougher polyethylene MNs for fishing, it is 

recommended that in waterside communities, softer polyester nets should be distributed.  A 

community health worker informant for Madagascar specified that measures are being 

undertaken to distribute such nets.   

 

“Health agencies can try to mitigate the risk of MNs being used for fishing by 

distributing the more delicate type, and fortunately that’s what’s happening with the 

upcoming large-scale distribution in Madagascar.” 

 

To combat the surplus/old MNs being used for fishing, donor agencies could accommodate 

recycling facilities for old nets and base distributions on household size rather than on 
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universal coverage. A USAID pilot recycling scheme has highlighted that although there are 

challenges, recycling of old MN is feasible.    

Kilian et al. (2015) study highlights the need for household visits to increase coverage. In this 

study it was found that over time there was a reduction in the use gap of those with access to 

an ITN within the household and not using it. The authors suggested that this was achieved 

through a combination of BCC and campaign related information and messages. This 

demonstrates the effectiveness of BCC campaigns in influencing behaviour. Thus, education 

and BCC campaigns incorporating messages of sustainable fishing practices alongside correct 

usage of MNs is a key measure in mitigating MNF. McLean et al. (2014) study supports this 

view noting that MNF ceased in six lakeside villages along Lake Tanganyika due to 

education.  

The potential impact that MNF has on fish stocks and human health calls for a coordinated 

strategy from conservation and health organisations to promote sustainable fishing practices 

alongside MN distributions. Collaborations are underway in Madagascar with the PHE and 

the MIHARI network (comprised of a mixture of conservation NGOS and health agencies) 

who are working together to pioneer linked-up efforts for combating malaria and 

safeguarding coastal food security with the upcoming distribution of 10 million LLINs in 

Madagascar (Anonymous, 2015).  

6.4 Limitations of the study and future research needs 

The main limitation of the study was the sampling bias of the survey. Online surveys are 

limited as there will be bias in terms of who is responding and a relative lack of 

representation of those who do not have access to the internet. This can make generalising of 

research findings from internet users to the general population highly problematic (Coomber 

1997). A mix of methods of data collection would have given a more fair representation from 

non-internet users, however due to time and financial constraints the online survey served as 

the only method of data collection. The conclusions made in the study are based on the 

available data and the data is biased towards geographical representation from sub-Saharan 

Africa. This study could be expanded upon with more research into the prevalence and 

characteristics of MNF outside of sub-Saharan Africa. The study was also biased to 

respondents who were able to speak English or French so if another global review were to be 

done more alternative language options should be made available.  
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All reports of MNF within the study were from anecdotal observations and this proved to be 

an obstacle in reporting certain characteristics of MNF. For example, some respondents to the 

survey were unable to comment on the frequency of MNF and judge whether MN fishers 

were experienced, part-time or inexperienced fishers. If the study were to be expanded it is 

recommended more focused case studies be undertaken based on the regional variations 

revealed in the study. 

As I did not speak to fishers in my study, I was unable to get the fishers perspective on 

whether MNF had any perceived effect on fish stocks. An informant did report that in 

Chittagong fishers dislike MN fishers as they are destroying the fishery for everyone else by 

catching juveniles. However, as explored earlier it is difficult to determine whether the 

catching of juveniles from MN has an impact on stock sustainability. As MNF is generally 

illegal and bypasses official landing sites with MN fishers being excluded from management 

infrastructure due to its illegality, the catch of MNF goes unrecorded and unregulated (Bush, 

2013) despite being poorly enforced. Further research is needed to examine under which 

circumstances MNF will pose a significant a risk to fish stocks. 

 

The evidence collected in this study on the prevalence and characteristics of MNF in different 

countries provides a preliminary insight into the global use of MNs for fishing. Further 

research examining in more depth the extent of MNF globally will be vital in helping 

understand this poorly documented issue. 
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Appendix 1  

Transcript of introduction to online questionnaire  

Thank you for participating in this survey about the gears used in small-scale artisanal fishing in 

developing countries. We are particularly interested in the degree to which bed nets distributed for 

malaria control are being used in fishing in different parts of the world. There are two groups of 

people who we are targeting this survey towards, anyone who has knowledge of small-scale and 

artisanal fishing, and anyone who is involved in malaria control efforts in fishing areas of developing 

countries. We would be very grateful if you could complete the survey if you belong to one of these 

two groups regardless of whether you have observed bed nets being used in fishing because we are 

interested in both positive and negative observations of net use. The survey should only take about 15 

minutes to complete and it should take less time if you haven't seen fishing with bed nets. 

 

There have been a number of reports of bed nets being used for fishing, but these have been anecdotal 

or local. This study will give the first global perspective on the use of insecticide-treated bed nets and 

long-lasting insecticide-treated bed nets for fishing. This will increase understanding of the scale and 

methods of fishing with bed nets and its role in people’s livelihoods so that we can provide advice on 

how to manage this growing phenomenon.  

 

This questionnaire is part of an MSc research project by Rajina Gurung, from Imperial College 

London, in partnership with Zoological Society of London. The information you give will provide a 

valuable insight into this extremely poorly understood and documented issue. Your responses are 

anonymous and confidential, and general trends will be reported rather than specifics. We will be 

careful to ensure that our research does not harm local people in the areas of study, and that we 

maintain the highest ethical standards. 

  

Are you happy to proceed on this basis?  

□ Yes  

□ No  

 

Please specify which area you are most familiar with to take you to the relevant survey 

□ Small-scale and artisanal fishing 

□ Malaria control efforts 
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Appendix 2  

Transcript of survey targeted at individuals with knowledge of small-scale artisanal fishing   

1. Country in which you are based: 

2. Which country are you originally from? 

3. Organisation: 

4. Position:  

5. Would you say your work is predominantly... 

□ Development focused  

□ Conservation focused  

□ Fisheries focused  

□ Other (please describe) 

Please think about specific locations where you have had the opportunity to observe fishing practices 

for a substantial amount of time, either currently or in the past. The scale of location we are ideally 

looking for is at a village level but it could also be an area of coastline, river, lake, fishing location or 

a region. I will ask you to complete a separate survey for each location for which you feel able to give 

information 

6. Please give the name of the location: 

7. Country: 

8. Type of location:  

□ Coastal  

□ Lake 

□ River 

□ Wetland 

□ Other (please specify) 

9. Location information 

□ Size of location (please specify in km2 if known): 

□ Lat/Long (if known): 

□ Human population density (if known): 

10. What kind of work do you do that takes you to this location?  

□ Mainly field based 

□ Mainly office based 

□ A mix of field and office based 

□ Other (please describe) 

11. In which year did you start observing fishing at this location? 

12. Are you still observing fishing at this location? 

13. If no, for how many years did you observe fishing at this location? 

□ 0-1 years 

□ 2-5 years 

□ 5-10 years 

□ 10 years +  

14. How well would you say you know the area and its fishing practices? 

□ Very well 

□ Moderately well 

□ Not very well 

□ Don’t know 

15. What are the predominant fishing activities in the area? Please tick all that apply 

□ Commercial fishing  

□ Artisanal fishing (for income) 

□ Subsistence fishing (for domestic consumption) 
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□ Don’t know 

Picture A shows an untransformed bed net and picture B shows a bed net used for fishing. Nets made 

out of bed-netting have very small mesh size less than 3mm. Nets may be of variable shape, size and 

colour.  

Picture A  

 

Picture B  

 

16. Have you ever observed fishing with bed nets at this location?  

□ Yes (if you have photographic evidence please send images to email address at end of 

survey) 

□ No  
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17. How frequently have you observed this happening, on average?  

□ Every day 

□ More than once a week 

□ Once a week 

□ Once a month 

□ Occasionally 

□ Other (please describe) 

□ Don’t know 

18. What is the temporal pattern of bed net fishing?  

□ Year-round 

□ Seasonal (please describe) 

□ Tide-dependent (please describe) 

□ Don’t know 

19. In which of the following habitats have you seen fishing with bed nets? (Please select all that 

apply) 

□ From the beach 

□ At sea 

□ Lake 

□ River  

□ Local stream 

□ Coral reef 

□ Seagrass beds 

□ Mangroves 

□ Other (please describe) 

□ Don’t know 

20. How have you observed fishers fishing with bed nets? (Please select all that apply) 

□ On foot 

□ On a dugout canoe 

□ On a sail boat 

□ On a motorised vessel 

□ On a commercial fishing vessel 

□ Other (please describe) 

□ Don’t know 

21. How are fishers using bed nets to catch fish? (Please select all that apply) 

□ Use the bed net on its own to scoop fish out  

□ Sew the bed nets together to make a large fishing net 

□ Sew the bed net into the cod end of a larger fishing net 

□ Use the insecticide in the bed net to catch fish 

□ Other (please describe ) 

□ Don’t know 
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22. Are bed nets predominately used by: 

□ Experienced fishers 

□ Part time fishers 

□ Inexperienced fishers 

□ Don’t know 

Why do you think this? 

23.  What other occupations do bed net fishers have? 

□ Fishing with other gear 

□ Agriculture 

□ Small business owner 

□ Casual labour 

□ Other, please describe 

□ Don’t know 

24. In your opinion do you think people fish with bed nets… 

□ For domestic consumption 

□ To sell the fish   

□ A mix of both 

□ Other, please describe 

□ Don’t know 

25. Which species are predominately caught in bed nets? (tick the main ones) 

□ Reef fish (please specify main species if known) 

□ Pelagic fish (please specify main species if known) 

□ Octopus 

□ Molluscs (please specify) 

□ Crustaceans (please specify) 

□ Other (please describe)  

□ Don’t know 

26. Have you observed juvenile fish being caught in bed nets? 

□ Yes (please describe how you know) 

□ No 

□ Don’t know 

27. Have you observed threatened or high value species being caught with bed nets?  

□ Yes (please describe which species if known) 

□ No 

□ Don’t know 

28. Are you aware of any legal restrictions to the use of bed nets for fishing in this location?  

□ Yes (please describe, e.g. if legal or illegal throughout the year or at certain times of the 

year) 

□ No 

If YES, are you aware of any active enforcement in the area and by whom?  

29. Are you aware of any local customs or rules which relate to the use of bed nets for fishing?  

□ Yes, please describe 

□ No 

If YES, are you aware of any active enforcement in the area and by whom? 

30. How do bed nets relate to other gears?  

□ Used instead of existing gears 

□ Used additionally to existing gears 

□ Other (please describe) 

□ Don't know 

31. When did you first notice the use of bed nets for fishing? 

□ They were already being used when I arrived 
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□ They came into use during my time at the location 

□ Not sure 

32. In what year did you first notice bed nets being used for fishing? 

33. Do you know if there been any major change in prevalence of bed net use for fishing over 

time? 

□ Yes (please describe) 

□ No 

34. Do you know what proportion of the population currently fish with bed nets? 

□ Yes (please specify) 

□ No 

35. Why might a household choose to use bed nets for fishing (give up to 3 reasons)? 

36. Why might a household not choose to use bed nets for fishing (give up to 3 reasons)?  

Thank you so much for your input so far. Just a few short questions left on the distribution of bed 

nets in the location. 

37. Have bed nets been distributed for malaria prevention in the location?  

□ Yes 

□ No  

38. When was the last distribution of bed nets in the location? 

□ Within the last year 

□ 2-3 years ago 

□ 4-5 years ago 

□ 6-7 years ago 

□ 8-9 years ago 

□ 10 years + 

□ Don’t know 

39. Do you know who the last organisation was who distributed the nets?  

□ Yes (please specify) 

□ No 

□ Don't know 

40. How are nets reaching the area? Please rank in order of prevalence  

□ Distributed at health clinics (please specify if distributed for free or at a subsidised price 

if known) 

□ Distributed at maternity clinics (please specify if distributed for free or at a subsidised 

price if known) 

□ Distributed from government campaigns (please specify if distributed for free or at a 

subsidised price if known) 

□ Sold at local shops  

□ Sold from traders 

□ Received from relatives / family 

□ Distributed for free at schools 

□ Other (please describe) 

□ Don’t know 

41. Do you know what happens to bed nets after they are no longer usable for malaria control, in 

order of prevalence? (please select all that apply) 

□ Thrown away  

□ Destroyed by burning 

□ Used for fishing 

□ Alternative uses e.g. crop cover, wedding dresses etc (please describe) 

□ Other (please describe) 

□ Don’t know 

Contact email address or telephone number (optional if you have witnessed fishing with bed nets or 

have an opinion on the matter and would like to discuss further 
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Thank you very much for your time. Please use the space below to add any other comments. If you 

would like a copy of my results please specify in the space below and put in your email address if you 

haven't included it already. If you have any photographic evidence of fishing with bed nets, other 

information to share (e.g. relevant reports) or would like to discuss this further, please email me at: 

rajina.gurung14@imperial.ac.uk.  

If you feel you are able to give more information about fishing practices in another location please 

select the ‘yes, I have more information to give on another location’ box to fill out another survey for 

a separate location. If you would like to end the survey please select ‘no, I do not have any more 

information to give on another location.’ 

□ Further comments 

□ Yes, I have more information to give on another location 

□ No, I do not have any more information to give on another location 
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Appendix 3  

Transcript of survey targeted at individuals involved in malaria control efforts 

1. Country in which you are based: 

2. Which country are you originally from? 

3. Organisation: 

4. Position:  

5. Would you say your work is predominantly... 

□ Development focused  

□ Health focused 

□ Other (please describe) 

Please think about specific distinct locations where you have had the opportunity to observe bed net 

distributions or been involved in malaria control efforts in fishing areas of developing countries, 

either currently or in the past. A location could be a village, area of coastline / lake / river, fishing 

location or a region. I will ask you to complete a separate survey for each location for which you feel 

able to give information. 

6. Please give the name of the location: 

7. Country: 

8. Type of location:  

□ Coastal  

□ Lake 

□ River 

□ Wetland 

□ Other (please specify) 

9. Location information 

□ Size of location (please specify in km2 if known): 

□ Lat/Long (if known): 

□ Human population density (if known): 

10. What kind of work do you do that takes you to this location?  

□ Mainly field based 

□ Mainly office based 

□ A mix of field and office based 

□ Other (please describe) 

11. How long have you worked in this location? 

□ 0-1years 

□ 2-5 years 

□ 5-10 years 

□ 10 years +  

12. How well would you say you know the area? 

□ Very well 

□ Moderately well 

□ Not very well 

□ Don’t know 
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13. Have bed nets been distributed for malaria prevention in the location?  

□ Yes 

□ No  

14. When was the last distribution of bed nets in the location? 

□ Within the last year 

□ 2-3 years ago 

□ 4-5 years ago 

□ 6-7 years ago 

□ 8-9 years ago 

□ 10 years + 

□ Don’t know 

15. Do you know which brand of insecticide-treated bed net or long lasting insecticide treated bed 

net has been distributed or is prevalent in the area? (e.g. Olyset, PermaNet, Netprotect, 

Duranet, Inceptor etc) 

□ Yes (please specify) 

□ No  

16. Do you have any information on the uptake (number of bed nets distributed) of bed nets from 

the last distribution campaign?  

□ Yes (please describe) 

□ No 

17. Do you have any information on the proportion of individuals sleeping under bed nets in this 

location?  

□ Yes (please describe) 

□ No 

18. If relevant, do you have any specific targets for uptake (number of bed nets distributed) and 

coverage (number of bed nets being used on beds) of bed nets? 

□ Yes (please describe) 

□ No  

□ Don’t know 

19. If relevant, what is your organisations policy on disposal of old bed nets? 

□ Replacing old net for new net 

□ No disposal 

□ Self disposal by recipient  

□ Other (please specify) 

□ Don’t know 

20. How are nets reaching the area? Please rank in order of prevalence  

□ Distributed at health clinics (please specify if distributed for free or at a subsidised price 

if known) 

□ Distributed at maternity clinics (please specify if distributed for free or at a subsidised 

price if known) 

□ Distributed from government campaigns (please specify if distributed for free or at a 

subsidised price if known) 

□ Sold at local shops  

□ Sold from traders 

□ Received from relatives / family 

□ Distributed for free at schools 

□ Other (please describe) 

□ Don’t know 

21. Do you know what happens to bed nets after they are no longer usable for malaria control, in 

order of prevalence? (please select all that apply) 

□ Thrown away  

□ Destroyed by burning 

□ Used for fishing 

□ Alternative uses e.g. crop cover, wedding dresses etc (please describe) 

□ Other (please describe) 
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□ Don’t know 

22. Where is this information coming from? E.g. own research, malaria indicator survey etc 

(please specify) 

 

 

Picture A shows an untransformed bed net and picture B shows a bed net used for fishing. Nets made 

out of bed-netting have very small mesh size less than 3mm. Nets may be of variable shape, size and 

colour.  

Picture A  

 

Picture B  
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23. Have you ever observed fishing with bed nets at this location?  

□ Yes (if you have photographic evidence please send images to email address at end of 

survey) 

□ No  

 

24. How frequently have you observed this happening, on average?  

□ Every day 

□ More than once a week 

□ Once a week 

□ Once a month 

□ Occasionally 

□ Other (please describe) 

□ Don’t know 

25. What is the temporal pattern of bed net fishing?  

□ Year-round 

□ Seasonal, please describe  

□ Tide-dependent (please describe) 

□ Don’t know 

26. In which of the following habitats have you seen fishing with bed nets? (Please select all that 

apply) 

□ From the beach 

□ At sea 

□ Lake 

□ River  

□ Local stream 

□ Coral reef 

□ Seagrass beds 

□ Mangroves 

□ Other (please describe) 

□ Don’t know 

27. How have you observed fishers fishing with bed nets? (Please select all that apply) 

□ On foot 

□ On a dugout canoe 

□ On a sail boat 

□ On a motorised vessel 

□ On a commercial fishing vessel 

□ Other (please describe) 

□ Don’t know 
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29. How are fishers using bed nets to catch fish? (Please select all that apply) 

□ Use the bed net on its own to scoop fish out  

□ Sew the bed nets together to make a large fishing net 

□ Sew the bed net into the cod end of a larger fishing net 

□ Use the insecticide in the bed net to catch fish 

□ Other (please describe)  

□ Don’t know 

30. Are bed nets predominately used by: 

□ Experienced fishers 

□ Part time fishers 

□ Inexperienced fishers 

□ Don’t know 

Why do you think this? 

31.  What other occupations do bed net fishers have? 

□ Fishing with other gear 

□ Agriculture 

□ Small business owner 

□ Casual labour 

□ Other, please describe 

□ Don’t know 

32. In your opinion do you think people fish with bed nets… 

□ For domestic consumption 

□ To sell the fish   

□ A mix of both 

□ Other, please describe 

□ Don’t know 

33. When did you first notice the use of bed nets for fishing? 

□ They were already being used when I arrived 

□ They came into use during my time at the location 

□ Not sure 

34. In what year did you first notice bed nets being used for fishing? 

35. Do you know if there been any major change in prevalence of bed net use for fishing over 

time? 

□ Yes (please describe) 

□ No 

36. Do you know what proportion of the population currently fish with bed nets? 

□ Yes (please specify) 

□ No 

37. Do you think the alternative use of bed nets is having an impact on malaria? 

□ Yes  

□ No  

□ Don’t know 

Why do you think this? 

38. If relevant, when distributing bed nets does your organisation have any procedures 

specifically to prevent the non-use or alternative use of bed nets? 



78 
 

□ Yes (please describe) 

□ No 

□ Don’t know 

 

Contact email address or telephone number (optional if you have witnessed fishing with bed nets or 

have an opinion on the matter and would like to discuss further 

 

Thank you very much for your time. Please use the space below to add any other comments. If you 

have any photographic evidence of fishing with bed nets, other information to share (e.g. relevant 

reports) or would like to discuss this further, please email me at: rajina.gurung14@imperial.ac.uk.  

 

If you feel you are able to give more information on bed net distributions or malaria control efforts in 

another fishing area in a developing country please select the 'yes, I have more information to give' 

box to fill out another survey for the separate location. If you would like to end the survey please 

select 'no, I do not have any more information to give on another location.' 

 

□ Further comments 

□ Yes, I have more information to give on another location 

□ No, I do not have any more information to give on another location 

 


