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Abstract 
Huge amounts of wastes are accompanied by abattoir operations and these 
wastes are not handled properly in developing nations. Various accompanied 
risks imposed by the wastes generated by these aforementioned facilities have 
made it a solicitude to researchers and public health professionals. Often 
times, recycling such wastes, tends to reduce or eradicate its threats to human 
and the environment. Recuperating valuable materials from waste streams can 
be economical and environmentally friendly. Therefore, this study is aimed at 
investigating waste management mechanisms utilised in Nigeria and the chal-
lenges to the implementation of globally sustainable waste management prac-
tices. Data and information were gathered through questionnaire, interviews, 
observations, and literature reviews. Findings from the study show that abat-
toir waste in Nigeria is disposed of on land or streams without treatment or 
proper management practices. Although these wastes have shown reuse and 
recycling potentials such as cow dungs being used as fertilizers, bones for plas-
tic manufacturing, and blood used as protein in animal feed. They are mostly 
bought/collected by farmers (65.18%), industries (28.14%), and others such as 
researchers (6.68%). The inability to effectively implement a waste recycling 
and global waste management practice in Nigeria is as a result of information 
gap, technical knowledge on sustainable waste management mechanisms, and 
lack of funds to incorporate such standards. Therefore, abattoir operations, 
waste treatment, disposal, and management should be a collaborative effort by 
the government, stakeholders, management, and operators of the abattoir. 
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1. Introduction 

Abattoir also known as slaughtered house (SH) refers to any acclaimed and regis-
tered site by the controlling authority in which animals are butchered and packed 
for human consumption [1]. Abattoir is for production of hygienically prepared 
meat using hygienic techniques for slaughtering and packaging [2]. A huge 
amount of wastes are accompanied by abattoir operations, and these wastes are 
not handled properly in developing nations [3]. There is a high risk of environ-
mental pollution, such as underground water pollution, air pollution, nuisance, 
offensive smells, soil pollution, and public health risks through the transmission 
of zoonotic diseases to humans [4] [5]. Such health problems can be spread to the 
general populace if care is not taken [6]. There is little or no attention to SH waste 
management in Nigeria, with operators, policymakers, and the government 
demonstrating negligible concern and lacking a cohesive strategy for waste man-
agement, treatment, and recycling [5] [7]. Therefore, this study aims to investigate 
waste management mechanisms used in Nigeria and the challenges of implement-
ing globally sustainable waste management practices.  

2. Materials and Methods 
2.1. Literature Review 

Abattoir wastes consist of several pollutants such as faeces, blood, bone, hone, fat, 
animal trimmings, paunch content and urine from operations, stunning or bleed-
ing, carcass processing, and by-product processing. These abattoir wastes can be 
classified as solid, liquid, and gas. Odours and emissions, on the other hand, are 
the forms of slaughterhouse gaseous nutrient input for agricultural production 
including waste [8]. Abattoir waste can be detrimental to public health, animal 
health, and the economy of the country if they are not properly and effectively 
managed and controlled [9]. Abattoirs often have difficulties in disposing of, treat-
ing, and processing these wastes in an environmentally acceptable mode [3]-[5]. 

2.1.1. Abattoir Waste Handling 
The handling of wastes from Abattoir including management is based on the cat-
egory of waste. Liquid Abattoir waste in abattoirs in developing nations is poorly 
managed. Researchers recorded blood, wash water, and intestinal fluid, which is 
discharged into the public drain without treatment. Scavengers visit abattoir fa-
cilities sometimes to collect the blood, boil and dry it into blood meals for animal 
feed [3] [4]. At present, there is no concrete arrangement for the use or manage-
ment of liquid water from most abattoirs in Nigeria [5]. 

The solid waste includes bones, horns, animal dung/faeces/droppings, paunch, 
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or intestinal content. These are mainly heaped (see Figure 13) in the abattoir for 
further processing. In the facility, they constitute a nuisance due to the odour and 
the flies and rodents it attracts [4] [8]. 

2.1.2. Abattoir Waste Disposal, Treatment, and Management Mechanism 
It is essential to put into consideration appropriate safe waste disposal, treatment, 
and management (Figure 1) mechanism of an abattoir waste in a way that it will 
not harm the environment and its constituents. 

 

 

Figure 1. Solid waste treatment and disposal mechanisms [8]. 
 

• Controlled incineration: Controlled Incineration involves burning at a tem-
perature to about 850˚C or above, for at least 15 minutes until all organic mat-
ter has turned to ash. It is a safe method and serves as a means of waste steri-
lization since it evacuates all pathogens. This method decreases waste volume 
by about 90% - 93% approximately and the resultant ash is considered prion-
free, as long as the incineration is conducted correctly [8] [9]. 

• Composting: Composting is a natural biological decomposition process where 
aerobic organisms break down materials in the presence of oxygen, (air) [10] 
[11]. 

• Burial: Burial is a commonly used option for farmers’ traps and skips. This 
reduces the volumetric and organic load on the wastewater treatment stream. 
At each slaughterhouse, adequate tools should be provided for the de-hiding 
of the animals, and also hides and skins should be immediately transported 
out of the slaughtering area in a closed wheelbarrow or similar other devices 
[5] [12]. 

• Biogas generation employs the use of a process of anaerobic digestion (ad). Ad 
(Figure 2) is the biological degradation of matter by microorganisms in the 
absence of oxygen. the biogas technology is utilized for the treatment of solid 
and fluid materials produced in a slaughterhouse. Further research can be 
done to produce material balance on the exact quantity of waste and economic 
viability as a feed for a biogas plant [13] [14]. The carbon-rich waste and its 
possibility of appropriate carbon/nitrogen (c/n value) can be harnessed as 
complements from other agro wastes, such as sawdust [15] [16]. The utiliza-
tion of waste such as dung, and rumen content to produce biogas for cooking 
and electricity would serve as a source of renewable and sustainable energy. 
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the incorporation of the ad system as a means of bio-waste utilization reduces 
the emission of landfill gas into the environment ([17] [18]). 

 

 

Figure 2. Schematic diagram of anaerobic digestion process [8]. 
 

• Biomethane filtration uses bone that is burnt and crushed source of filter for 
the purification of the biogas to obtain rich methane biogas for use. These 
could produce biogas of appropriate calorific value for roasting of the skin 
which can substitute the car tyre and firewood which has environmental con-
sequences. Also, the biogas will have little or no health effect compared with 
the fuel currently used for roasting the skin [8].  

• Blood processing uses blood which is a rich source of iron and protein for in-
corporation into livestock feed to serve as a source of animal proteins and as 
fertilizers to enrich the soil. The blood wastes available from the slaughter-
houses should be collected for use in the pharmaceutical and feed industry [13] 
[19]. 

• Pyrolysis is a method of decomposing organic matter using thermal and chem-
ical processes. It involves high temperature in the absence of oxygen or halo-
gens. It involves the simultaneous change of chemical components and physi-
cal phases irreversibly. The final products are in form of liquid (bio-oil), solid 
(bio-char), and gaseous products such as syngas with other pyrolysis oil de-
pending on temperature (Figure 3) [8] [20]-[22]. These include alcohols, phe-
nols, aldehydes, aromatics, and furfural. Slow pyrolysis is often employed to 
produce valuable bio-oil from organic waste. 

• Biodiesel production: Biodiesel is the mono-alkyl esters (ethyl or methyl) of 
long chain fatty acids produced by trans-esterification of triglycerides in reac-
tion with alcohols (methanol or ethanol) in presence of acid/alkali catalyst 
(Figure 3). Animal wastes are potential sources for its production [8] [20] [22] 
(Figure 4). 
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Figure 3. Pyrolysis process of organic waste [8].  
 

 

Figure 4. Steps involved in biodiesel production from animal fat waste [8]. 

2.2. Study Area (Ogun State, Nigeria) 

Ogun State is located in the extreme southwestern part of Nigeria and served as 
the study area of this research. Geographically, the State is contained within lon-
gitudes 2˚45'E and 4˚45'E; and latitudes 6˚15'N and 7˚60'N and has a total land 
area of 16,762 km2. The study made use of one abattoir each in Ota, Abeokuta, 
and Ijebu as a case study (Figure 5). 

2.2.1. Study Population and Size  
The study population of this research was abattoir operators including (cow own-
ers, operators, cleaners, and butchers). The purposive random sampling method 
was utilised in this study. 

2.2.2. Data Collection Method 
Data for this study was sourced using questionnaire administration, personal ob-
servation, and a one-on-one interview with some operators within the abattoir 
facility. The questionnaire collected personal data of respondents, the type of 
waste generated within the abattoir, the method of waste disposal, and manage-
ment within the facility. The secondary data collection involved the use of docu-
mented literature in form of review articles, published research work, systematic 
reviews, and books. 
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Figure 5. Map of Ogun state showing its regional settings. Source (Google Im-
ages, 2022) [26]. 

2.2.3. Data Analysis 
The data collected from this study was analysed using descriptive statistic tools 
such as frequency, percentage, and mean. Represented in tables and charts. 

3. Results and Discussions 
3.1. Respondents’ Data 

A total number of 192 abattoir operators from the three locations (Ota, Ijebu, and 
Abeokuta) participated in the survey (Table 1). The socio-demographic profile 
collected was to determine the characteristics of the operators involved in the pro-
cess. Various researches conducted by [5] [7] [23] have shown that socio-eco-
nomic or socio-demographic factors influence perception about waste manage-
ment and disposal. Based on this, the socio-demographic profile collected and 
documented were gender, age, marital status, level of education, income, tribe, 
work involvement, and years of experience. 

 
Table 1. Frequency of questionnaire respondents. 

S/N Area Frequency per area Percentage (%) 

1 Ota 48 25 

2 Abeokuta 74 38.54 

3 Ijebu 70 36.46 

  192 100 

 

The gender frequency from the three areas is presented in Figure 6. The 
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frequency chart showed that a significant number of female were also involved in 
operations at the abattoir aside from the figure generated from Ota showing just 
2 females out of the 48 responses. Although, studies have shown that abattoir op-
erational works are majorly male-dominated [5] [7]. The major age of the re-
spondents working in the abattoirs ranged from 21 to 40 years across the three 
study areas (Figure 7) indicating youth involvement in abattoir operations with 
similar findings reported in the literature [2] [5]. 

 

 

Figure 6. Gender frequency per area. 
 

 

Figure 7. Showing the age range of abattoir operators per area. 
 
Recent studies emphasize the importance of income and education levels in 

shaping waste behaviors [24] [25]. Figure 8 reveals that the majority of respond-
ents have attained only primary education or have no formal education across the 
study area. This finding aligns with research conducted by Joachim et al. [5], 
which suggests that most abattoir workers lack formal education, and their tasks 
do not require specialized skills. 
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Figure 8. Level of education of respondents. 
 

For instance, the sampled respondents worked as cow owners/sellers, laborers, 
butchers, and cleaners (Figure 9). Figure 10 illustrates the monthly income of 
respondents across the three areas. 

 

 

Figure 9. Operators’ nature of work involvement. 
 

 

Figure 10. Percentage monthly income per area. 
 

Notably, a significant percentage of abattoir operators at each location have 
more than five years of experience (Figure 11), indicating extensive familiarity 
with abattoir operational practices. 

The socio-demographic characteristics of the three areas suggest that a substan-
tial proportion of respondents are well-acquainted with abattoir operations. 
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Figure 11. Operators’ years of experience. 

3.2. Waste Generation, Disposal, and Management 

Analysis from observations, interviews, and questionnaire administration showed 
that various wastes are generated. Some of the wastes are sold while others are 
discarded not properly (Figure 12). Buyers include farmers, industries, horticul-
turists, and individuals. Interviews with respondents align with research con-
ducted by Adebowale [4], Akanni et al. [3], and Joachim et al. [5], which shows 
that waste from slaughterhouses serves multiple purposes, such as cow dung being 
used as fertilizer, bones for plastic manufacturing, and blood as protein in animal 
feed. However, these wastes are frequently not sold or collected (Figures 13-15). 

 

 

Figure 12. Buyers of abattoir waste products. 
 

 

Figure 13. Bones, horns, and hooves dumped within 
the abattoir. Source Authors’ field work. 
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Figure 14. View of slaughter slab with cow dung and rumen 
fluid to be removed. Source Authors’ field work. 

 

 

Figure 15. Cow blood being stored in a container. Source 
Authors’ field work. 

 

The results from questionnaires on waste disposal and collection showed that 
there are no proper waste disposal, collection, and management practices in the 
study area (Table 2). 

 
Table 2. Waste disposal and collection methods. 

Question Category Frequency Percentage (%) 

Waste Collection 
Responsibility 

Government Sector 35 18.23 

Private Waste Collector firm 131 68.23 

Cow sellers and owners 26 13.54 

Total 192 100 

Effectiveness of 
Waste Collection 

Method 

Very effective 77 40.10 

Fairly effective 105 54.69 

Not effective 10 5.21 

Total 192 100 

Waste Disposal 
Methods 

Dumping in an open space 150 78.12 

Disposal outside Abattoir 22 11.46 

Burning 20 10.42 

Total 192 100 
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4. Conclusion and Recommendations 
4.1. Conclusion 

In conclusion, to tackle abattoir waste management challenges in Ogun State, Ni-
geria, a partnership-based approach involving government, abattoir operators, 
management, and local communities is essential [5]. Effective waste management 
in Nigerian abattoirs requires a multifaceted approach integrating waste reduc-
tion, recycling, energy generation, and policy enforcement. By adopting this ho-
listic framework, abattoirs can mitigate environmental pollution, prevent zoono-
tic disease transmission, and contribute to Nigeria’s renewable energy targets. 
This integrated approach addresses the critical gaps in existing waste management 
practices, promotes sustainable livelihoods, and ensures public health and envi-
ronmental protection. 

4.2. Recommendations 

To address the challenges of abattoir waste management in Nigeria, it is therefore 
recommended that policymakers and stakeholders collaborate to establish a com-
prehensive national policy framework. This framework should prioritize the en-
gagement of professionals (such as Architects, Engineers, Environmentalists, Bio-
fuel experts, and Public Health Consultants) from design to operation, while fo-
cusing on waste recycling, biogas generation, and proper waste disposal practices. 
Additionally, training programs for abattoir operators on sustainable waste man-
agement practices should be implemented, and public-private partnerships en-
couraged to develop necessary infrastructure. Furthermore, community educa-
tion and awareness campaigns should focus on promoting proper waste disposal 
practices, emphasizing the economic, environmental, and public health benefits 
of effective waste management. 
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