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Abstract: The arrival of refugees in a country increases the difficulty of managing plastic waste. The problem of recycling 
plastic waste remains a major challenge for the global community, especially in developing countries like Cameroon. This 
study examined the use of plastic waste by refugees to understand their knowledge of local plastic waste management. To do 
this, a socio-economic survey was carried out in the refugees' households. This survey provided an insight into the plastic 
waste management practice in the camp. The survey revealed that the refugees in Minawao do not have enough knowledge 
about the importance of plastic waste management. These refugees throw plastic waste in rivers, at the roadside or form a 
dustbin near the house. It has been noticed in the Minawao refugee camp that the harmful effects of plastic waste are beginning 
to be visible. The reduction of environmental pollution in this camp requires awareness raising and training of refugees on 
plastic waste management, promotion of sustainable plastic waste management technologies, and funding of plastic waste 
management projects. These measures should be the individual responsibility of each actor for a participatory management. 
The initiation of local projects in the manufacture of plastic paving stones and bricks can reduce the proliferation of plastic 
waste in nature. The action of local and international companies and the environmental policy of Cameroon are all necessary to 
prevent environmental disaster. These measures need to be extended to all towns bordering Minawao. 
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1. Introduction 

Pollution and contamination are among the most widely 
discussed environmental issues in recent times [1-3]. 
According to these authors, these issues affect many 
countries in the world. The inadequacy and inefficiency of 
our current waste management system to cope with the 
increased reliance on plastic is exacerbating its 
mismanagement and escape into the environment [1]. 
However, good waste management has positive impacts on 
the environment, human health and the country's economy 
[4]. When solid waste is not managed, it leads to severe 
environmental pollution with adverse effects on human 

health and the environment. Decomposition of solid waste in 
open spaces, uncontrolled dumping or drainage by 
stormwater are likely to have negative environmental 
impacts, including soil, water and air pollution [5, 6]. 

Waste management in Africa is often characterised by 
dumping and open burning [7, 8]. In most African capitals, 
less than 30% of waste is disposed of [9, 10]. The remaining 
70% of waste is dumped in gutters and on the streets. As 
mentioned by Hebette [11], this insufficient collection rate 
has consequences on the health of the population and on the 
urban economy. The impacts of plastic waste are most visible 
in environments with high concentrations of human 
populations and where waste treatment services are absent or 
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inadequate. The impacts of this waste have adverse effects on 
the soil and make the soil poor [12]. In IDP camps in host 
countries, plastic waste is less managed due to the lack of 
resources allocated to its management and the lack of 
effective mechanisms especially in developing countries. 

The majority of the world's continents, including Africa in 
particular, have long been confronted with environmental 
problems in refugee settlements due to various conflicts [12]. 
According to the United Nations High Commissioner for 
Refugees (UNHCR), the number of people forced to leave 
their homes reached nearly 60 million in the second half of 
2015 [13]. The reasons for this are natural disasters such as 
droughts, floods and land degradation caused by climate 
change as well as social factors such as poverty, lawsuits and 
armed conflicts [14]. Especially in Africa and the Middle 
East, camps and temporary settlements have been a 
widespread phenomenon since the last century [15]. The high 
concentrations of these displaced people cause large 
quantities of household waste due to lack of proper treatment, 
resulting in soil and groundwater pollution [16]. The impacts 
of plastic waste in refugee camps could also transform 
vegetation. A study in Bangledesh showed that about 
21,409.12 ha (37.46%) of land cover of the entire study area 
was transformed in three decades (1990-2020) and about 
2,495.63 ha (4%) of land was transformed just for the 
Rohingya refugee camps [17]. Bare soil and evidence of 
erosion are indicators of land degradation [18]. 

The Minawao refugee camp is home to nearly 64,000 
refugees [19]. These Boko Haram conflict refugees reside in 
shelters made of thin plastic sheeting with poor living 
conditions and are often vulnerable to rainfall [20, 12]. These 
refugees depend on donations from humanitarian 
organisations [21]. As elsewhere in the developing world, 
plastic waste from households in this camp is poorly 
managed and is a direct cause of pollution [3]. Macro, micro 
and nano plastics have polluted the earth's soil, freshwater 
and oceans [22], and such pollution kills wildlife, damages 
natural ecosystems and contributes to climate change [23]. 
As such, it is interesting to note that environmental policy 
could legitimately seek to find appropriate solutions to 
environmental deterioration in areas where refugees are 
clustered. The main objective of the study is to raise 
awareness for local management of plastic waste to reduce 
environmental risks caused by plastic waste. 

2. Materials and Methods 

2.1. Location of the Study Area 

The study was carried out in Minawao, a village in the 
Canton of Zamay, which is located in the Far North Region of 
Cameroon, specifically in the Department of Mayo Tsanaga, 
between 10°33'38'' north latitude and 13°51'25'' east longitude, 
at an altitude of 595 m [24] (Lindsey, 2015). Established by 
the Cameroonian government and UNHCR as a refugee camp 
on 2 July 2013, the Minawao Refugee Camp covers over 
31900 ha and is home to nearly 64000 refugees [19]. The 

Camp is organised into 88 blocks and its governance is 
provided by a refugee chief who represents all refugees to the 
authorities [21] supported by 88 block leaders. There are two 
police stations. Located about 30 km from Mokolo, Minawao 
is bounded by four villages namely: to the north by the centre 
of Zamay; to the south by Gawar, to the east by Gadala and to 
the west by Sabongari [24] (figure 1). 

 

Figure 1. Location map. 

2.2. Physical Environment 

2.2.1. Climate 

The climate of the area is Sudan-Sahelian. The locality has 
a long dry season with an average duration of 7 months, from 
November to May. The only rainy season (June to October) 
is characterised by heavy rains centred on the months of 
August and September. The rainy season begins with the 
southwest monsoon, after the rise of the Inter-Tropical Front 
(ITF) [25]. The average annual rainfall is 950-1000j mm with 
an average of 60 rainy days per year and the temperature for 
its part is highest during the months of March (23.90°C) and 
April (23.70°C) (Figure 2) [21]. 

 

Figure 2. Umbrothermal diagram of Mokolo from 2000 to 2019 (Source: 

Mayo Tsanaga Agricultural Delegation, June 2020). 
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2.2.2. Pedology 

The soils are essentially represented by weakly evolved 
arenas and soils with a hydromorphic tendency in the alluvial 
lowlands, due to a sometimes poorly hierarchical 
hydrographic network [26]. The arenas are the main 
characteristic of the massif from a pedological point of view, 
apart from the soils of the peneplain flats which tend towards 
tropical ferruginous soils [26]. The soil types found in the 
region are: lithosols, lithosolic erosional soils, poorly 
developed contributory soils on pediments, poorly developed 
alluvial contributory soils, developing soils on acidic 
bedrock, developing soils on basic bedrock, and mineral 
hydromorphic soils on alluvium [19]. 

2.2.3. Relief 

The relief of the region is marked by a set of high-altitude 
plateaus characteristic of the Mandara Mountains regions, 
which are part of the mountainous massifs making up the 
Cameroonian ridge [20]. The relief is uneven. It has an 
average altitude of 1,000 m, and innumerable rocky peaks. 
Most of the plateau is made up of migmatites and some 
granites punctuated by intrusions of acid and basic volcanic 
rocks [27]. 

2.2.4. Vegetation 

In this locality, no primary vegetation formation as such 
remains. It is dominated by shrubs and woody plants, most of 
which are thorny. In general, it is made up of species such as 
Acacia albida, Acacia seyal, Acacia nilotica, Ficus spp, 
Tamarindus indica, Azadirachta indica, Anogeiossus 

leiocarpus, Ziziphus mauritiana. These species are mainly 
used as shade trees in the fields, as a source of firewood and 
timber. This vegetation is undergoing a strong deterioration 
due to population growth and the abusive cutting of firewood 
and service wood [26, 12]. 

2.3. Collection of Socio-economic Data 

The analysis and observations were carried out with the 
participation of a large number of diverse stakeholders. Semi-
structured interviews were carried out with the populations, 
using a pre-established questionnaire. The questionnaire 
consisted of three types of questions: open-ended questions 
in which the respondent expressed his or her opinion freely; 
closed-ended questions to be answered by Yes or No; and 
guided questions in which the respondent chose one or more 
answers. The aim of these surveys is to find out about the 
different forms of local management of plastic waste in each 
household. The different actors met are the following: 

United Nations agencies (UNHCR, UNICEF, UNDP, 
OCHA); 

International organisations (ACF, PUI, French Red Cross, 
IFRC, etc.); 

Civil society organisations (Cameroonian Red Cross, 
Public Concern, ACEEN, etc.); 

Heads of households in the refugee camp. 
Representatives of local and national authorities, as well as 

technical departments (Ministry of Forests and Wildlife, 

Ministry of Water and Energy, Ministry of the Environment, 
Nature and Sustainable Management, the administrator 
representing the State in the camp, etc.). The survey took 
place during the dry season, a period during which the 
majority of the surveyed populations are at home [28, 12]. 
The surveys were conducted randomly from 4 January to 29 
April 2018 among the targets. At the end of these surveys, 
1587 people were interviewed. 

3. Results and Discussion 

3.1. Use of Household Waste Bins by Refugees 

Figure 3 shows the use of bins by refugees. From this 
analysis it can be seen that the majority of households 
(94%) do not have bins. About 6% of households use bins. 
Refugees do not think about the effects of waste on the 
environment. Some household waste is disposed of by the 
inhabitants themselves (burnt in chimneys). According to 
the humanitarian organisations interviewed, rubbish bins 
are distributed to the refugees but they use them for other 
purposes. In this refugee camp, there are no plastic waste 
processing services and it is difficult to get single-use 
plastic [29, 30]. For this reason, the existence of bins cannot 
solve the problem of the proliferation of this waste in the 
environment [31]. Once the bins are filled, this waste from 
the bins is released into the environment, which can lead to 
soil contamination. A recent study found that biodegradable 
and oxo-biodegradable plastic formulations persisted and 
remained functional in soil and marine environments even 
after three years [1]. It is important to encourage investment 
in product development for both hygiene and recycling. 
This may lead to innovations in current product design to 
make them suitable for multiple uses after washing or 
disinfection [32, 1]. 

 

Figure 3. Percentage use of household waste bins by refugees. 

3.2. Waste Disposal Sites by Populations 

Figure 4 shows the different waste disposal sites of the 
refugees in Minawao. It can be seen that the majority of 
waste is unloaded in markets (37, 70%). The accumulation of 
waste in a town causes problem that degrade the living 
environment: foul odors, larvae breeding sites, air, water and 
soil pollution, etc. Moreover, this accumulation of waste 
affects the natural environment. If the environment is 
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contaminated, this can lead to substances produced by soil 
leaching from plastic waste contaminating ground and 
surface water sources, aggravating the lack of access to 
drinking water and sanitation. The accumulation of plastic 
waste unbalances the normal circulation of water in the soil 
and slows down the activities of micro-organisms. In Guinea, 
studies on the impact of landfills in Labé [33] and Conakry 
[34], for example, have shown that the soil around landfills is 
contaminated. How to dispose of these multiple quantities of 
household waste in a profitable manner and without causing 
damage to the environment and human health. Recycling 
practices in Cameroon are still at an embryonic stage and 
people find it easier to throw plastic waste carelessly by the 
roadside or into the river (Figure 4). The lack of available 
technology, high operating and recycling costs are the reason 
for dumping plastic waste in rivers, along roadsides or 
dumping it at homes [35]. 

 

Figure 4. Waste disposal mode by refugees. 

 

Source: Field survey, July 2020 

Figure 5. Landfill at water crossing. 

Discharge of waste close to houses can block the passage 
of water. Over time, this can lead to flooding in the camps. 
As shown in Figure 5, the passage of water has been blocked 
by the waste bin. During the heavy rainy season, this water 
can cause damage to crop fields and houses. Efficient 
mechanical recycling of plastics requires a functional 
improvement of all sectors of the plastics value chain [36]. 
As landfills and waste dumps promote material and energy 
loss [37], efforts should be made to significantly reduce their 
use. The majority of plastic waste in rivers near Minawao 
camp was found to have washed away during the rainy 
season (Figure 5). By 2050, it is estimated that there will be 
more plastic in the world's oceans than fish [38]. Thus, better 

management of plastic waste in the Minawao refugee camp 
requires the coordination of the different actors in the sector. 
This organisation requires first of all the commitment of all 
humanitarian, public and private actors. the existence of 
frank collaboration between them through the establishment 
of policies that strengthen synergy and allow the 
development of waste recycling services. 

3.3. Environmental Contamination by Plastic Waste 

The populations surveyed indicate that plastic products 
generally come from the neighbouring country Nigeria. More 
than 90% of plastics leave Nigeria according to the people. It 
was observed at the study site that the majority of packaging 
coming from this neighbouring country is made of plastic. 

According to the refugees, the soil around the camp is 
contaminated by plastic waste. This contamination is 
reflected in the change of colour of the soil. In addition, the 
water and rivers are also contaminated by this waste. The 
dumping sites of this waste show a change over time. The 
irregular collection of waste leads to a proliferation of illegal 
and uncontrolled dumping in cities (Figure 6). Soil 
contamination is a fundamental issue not only because it 
affects our environment but also and especially because it 
affects water. The results of Gerolin et al [39] show the 
ubiquity of microplastics in all the sediments sampled and 
serve as a contamination fingerprint for the Negro and 
Amazon rivers in Brazil. Similarly, Donoso and Rios-Touma 
[40] found microplastic contamination in the upper basin of 
the Guayllabamba River, which is a biodiversity hotspot. 
What plastic waste means for plant diversity. 

 

Source: Field survey, July 2020 

Figure 6. Contamination of landfill sites. 

3.4. Methods of Managing Plastic Waste 

The management of household solid waste is an ongoing 
concern in many large African cities. The most common 
plastic waste management techniques used around the world 
are mechanical recycling, incineration and landfilling. The 
Ellen McArthur Foundation estimates that the mechanical 
recycling rate of plastic waste worldwide is 16%. In 
comparison, other plastic waste is either incinerated (25%), 
landfilled (40%) or escapes into the environment due to poor 
management (19%) [41]. In the Minawao refugee camp, the 
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majority of plastic waste escapes into the environment. The 
lack of recycling services for plastic waste in developing 
countries is an obstacle to waste management. It is important 
that the Cameroonian government and organisations fund 
plastic waste management projects in the Minawao camp. 
For this reason, the government of Guinea allocates an 
annual budget of 6 billion Guinean francs for sanitation [42]. 

In the Minawao refugee camp, there is no waste recycling 
service. As a result, waste is deposited everywhere in the 
wild. For this reason, there is a need to adopt efficient 
business models for waste collection and separation (Kumar 
et al., 2020). In Cameroon, there are companies involved in 
the manufacture of plastic paving stones (Figure 7). It is in 
the economic capital of Cameroon (Douala) that Roger 
Milla's company is involved in the recycling of plastic waste. 
This is the process where waste is used to explore its 
potential by reusing it or transforming it into useful materials. 
This procedure was developed to address constraints on 
plastic waste management [43] but is not present in the 
Minawao refugee camp [12]. As part of a long-term strategy 
to improve the efficiency of plastic waste recycling, policies 
should be formulated to reduce multi-layered packaging and 
to promote homogeneous plastic packaging materials that are 
easier to recycle. 

 

Source: Field survey, December 2020 

Figure 7. Paving stones made from plastic waste. 

Raw material recycling can also work better even if the 
waste is only slightly contaminated with organic material, so 
it can be a more sustainable solution than incineration or 
landfilling of plastic waste [44]. The manufacture of plastic 
bricks is also recommended to reduce the proliferation of 
plastic waste [3]. As waste is everybody's business, all 
stakeholders must be effectively involved in its management. 
Cooperation of all stakeholders in the Minawao refugee camp 
is necessary for a more rational and efficient consideration of 
plastic waste management issues. Clear identification of 
stakeholders and their roles and involving them in plastic 
waste management programs from design through to 
implementation and decision-making processes. In addition, 
communication and awareness-raising campaigns for the 
refugees of Minawao are needed to promote a real culture of 
cleanliness through meetings, conferences, etc. and the 

organisation of competitions for the cleanest houses. 

4. Conclusion 

Plastic waste management in the Minawao refugee camp 
remains a challenge for Cameroon and non-governmental 
organisations. The refugees in Minawao have no idea about 
the negative effects of plastic waste. In this refugee camp, 
there is no plastic waste recycling service. The lack of 
funding for the recycling project is of concern to the various 
humanitarian actors. There is a need for integrated waste 
management involving a holistic approach that takes into 
account the various concerns of sustainable development: 
environmental, economic and social. Refugees also need to 
be trained in plastic waste management. It is necessary for 
donors to initiate projects in the manufacture of plastic 
paving stones and bricks in this refugee camp. 
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