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ABSRACT

Solid wastes generated from the agricultural sector can be converted to economically
beneficial commodity and reduce their negative impact on the environment. Poultry wastes
generated from small to large scale frames are among hazardous material from agriculture
sector if not properly managed and despised. Poultry production has been expanding in most
developing countries including Ethiopia with poor attention on the consequences of the waste
to the environment and the possible options to translate the materials to economically useful
commodity and protect the environment from degradation. Therefore,the purpose of this
study was to analyze benefits, challenges and factors associated with micro and large-scale
poultry farms waste management in Bishoftu area, Oromia region, Ethiopia. The study used
questionnaires survey collected from 235 sample respondents both from small scale and large
scale poultry farms. In addition, qualitative data were collected through key informant
interviews (KI11s) and field observation. The collected quantitative data were analyzed using
descriptive statistics, correlation and regression analysis. Descriptive analysis, incorporating
the frequency and mean, along with a summary of results, suggested that housing, waste type,
regulatory, technology, farm size and stakeholders involvement play crucial roles in
enhancing waste management practices. From the correlation analysis, it was found that farm
size, stakeholders, technology, and housing were shown to be strongly correlated in the study
while waste type and regulatory frameworks were found to be moderately and poorly
correlated, respectively. On the other hand, regression analysis indicated that the predictors
jointly explained significant variance in waste management practices. Among them,
increasing farm size, waste kind, regulatory framework, stakeholders involvement,
technology, and housing, impacts the waste management practices significantly. In
conclusion, the study recommends that training in areas like disease control to reduce death
caused wastes, feed ingredient identification to reduce manure related wastes, and backyard
poultry bird management can help make poultry farming financially feasible in the study
areas. Regulating the size of farms and giving sufficient training to the poultry farmers are
also another recommendations related to benefits. Finally biosecurity safety can be ensured

by giving the necessary training regarding the impact of the wastes on the nearby by life.

Keywords: waste, poultry, farm, regulatory, technology, and housing
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CHAPTER ONE

1 INTRODUCTION

1.1 Background of the Study

The growing worldwide generation of waste is worrying and requires management strategies
that focus on environmental sustainability (Moretti et al., 2016). Industrialization and an
increase in living standards have led to the generation of impressive amounts of waste that,
unfortunately, affect the environment through climate change via their negative impact on
fauna and flora and ultimately the impact on human health (EDF, 2021).Waste management is
a serious environmental concern on a global scale. The generation, disposal, and management
of waste products have serious consequences for ecosystems, human health and sustainable
development. The increasing volume of waste along with ineffective waste management
practices has resulted environmental issues including air, water and soil pollution-as well as
impacts on biodiversity and public health (UNEP, 2019).

The agricultural and food industries have largely producing a tremendous amount of wastes,
which cause an astonishing effect and risk to the nature (Wong & Chan, 2017). The improper
management of agricultural waste poses significant risks to both the environment and human
health (Cao et al., 2022). The by-products of agricultural activities are usually referred to as
“agricultural waste” because they are not the primary products. These wastes chiefly take the
form of crop residues and animal waste (manure). Agricultural wastes are widely available,
renewable and virtually free, hence they can be an important resource (Sabiiti, 2005). Proper
handling and management of manure can augment or replace purchased commercial fertilizers
(Tao and Mancl, 2008).The impact of agricultural waste on the environment depends not only
on the amounts generated but also on the disposal methods used including to the disposal

practices pollute the environment.

With increasing concerns about the detrimental impacts of climate change on our
environment, every potential solution to reduce waste and environmental pollution is to be

considered (Hénault-Ethier et al., 2023). Some benefits of using poultry manure as an organic



fertilizer include enhancing the nutrient status and improving the structure of the soil (Phonia
et al., 2022). The development and output of a wide range of crops have benefited from the
recycling of animal manure for use as an inexpensive organic fertilizer, which has also
encouraged the restoration of the ecological and economic functions of soil. Composted
animal dung has a high organic matter (OM) content, and adding it to agricultural soils
frequently enhances the physical, chemical, and biological characteristics of the soil
(Antonious, 2016).

Poultry industry plays a vital role in global food production with commercial poultry farming
experiencing significant growth and transformation over the past few decades (Aryal &
Khanal, 2022). This growth has led to the generation of large amounts of agricultural waste,
particularly in the form of poultry farm waste. Poultry farm waste refers to the various
byproducts and wastes generated from poultry farming operations including; manure, bedding
material, wastewater, and carcasses. Proper management of poultry farm waste is crucial for
both environmental sustainability and public health (Oluwole et al., 2023). Using poultry
waste as a source of alternative feed or for conversion into valuable products such as
fertilizers, biogas, and charcoal can contribute to a more sustainable environment by reducing

waste and promoting resource efficiency (Shamsuddoha et al., 2013).

The poultry manure contains high phosphorus, which has positive effect on the growth and
productivity of crops. It is also effective when combined with mineral phosphorus fertilizer
for farm use (Adeoye et al., 1994). Poultry waste includes: manure and litter that offers
several advantages contribute to sustainable waste management and environmental benefits. It
is nutrient-rich fertilizer contains high levels of nitrogen, phosphorus and potassium making
the manure readily valuable source of organic fertilizer for crop production. Proper
management and utilization of poultry waste can help prevent the accumulation of waste,
improved soil health, slow-release of nutrients and cost-effectiveness alternative to

commercial fertilizers.

Waste from the poultry industry, poses several disadvantages and challenge where the large-
scale accumulation of poultry waste can lead to environmental pollution. The organic waste if
not properly managed and disposed they can release offensive odors and attract flies and

rodents, which can further exacerbate the pollution problems. Additionally improper disposal

2



of poultry waste can contribute to water contamination as the waste contains high
concentrations of nitrogen, phosphorus, potassium, copper, and zinc (Nascimento et al.,
2015). These nutrients, when present in excess and not properly managed, can cause nutrient
imbalances in soil and water ecosystems. Therefore, this research aimed at analyzing the

benefits and challenges of poultry waste production and management.

1.2 Statement of the Problem

The poultry business has become one of the world's fastest expanding agro-based industries,
however the industry is challenge by accumulation of waste that can cause pollution if not
managed properly (Muduli et al., 2019). It can provide a considerable source of revenue and
food supply in many countries. However, the waste generated by poultry farms has both
benefits and challenges that need to be addressed. The growing operational size of poultry
production impacts has been considerably increased the vulnerability of the public to those
negative impacts. The large volume of generated poultry waste and improper disposal,
including over application to land result in pollution of soil, water, air and the environment at
all (Adeoye et al., 2004).

The improper waste management on various scale (small-, medium- and large -scale poultry
farms reported creating serious environmental and health problems in in developing countries
(Yemane et al., 2016). In Ethiopia, there is a rapid expansion of small and large scale poultry
production with the attendant effect of huge organic waste generation most intensive poultry
farms do not have clear waste management schemes. The manure and processing by-products
are usually disposed of right outside the towns where the farms are located (FAO, 2019). In
addition to the environmental consequences of poor poultry waste disposal, some poultry
farmers do not care much about effective waste management and disposal. The environmental
pollution risks expected to increase with expansion of the sector might have both positive and
negative effects associated with poultry waste management systems. The vast majority of
poultry manure generated is either applied to agricultural lands to fertilize land (crop
production) or flushed into watercourse, used as livestock feed, or used as an energy source
(for the large-scale one) as a portion of the waste is burned, while the remaining is buried in
the soil with no prior treatment, thereby creating serious pollution (Moreki and Chiripasi,
2011).



Previous research on slaughterhouse and poultry wastes has primarily focused on biodiesel,
biogas, and bio-oil production. Poultry and slaughterhouse waste have unique energetic and
biological properties that make them suitable for use as bioenergy. It can be created using
biochemical or thermo-chemical methods, such as anaerobic digestion, pyrolysis, and trans

esterification of poultry tallow (Mozhiarasi, 2022).

Solid waste management includes generation of waste, on-site handling, storage, processing,
collection, sorting, transformation, transportation, recovery, reuse, recycling, and disposal.
However, these processes create significant challenges and are hazardous to the environment
and public health. Therefore, the treatment of waste is a key research subject that has received
attention (Demirbas et al., 2009).Slaughterhouse and poultry waste grow renewable energy
resources, and the resultant enhanced share in total energy supply would reduce carbon
dioxide emissions. Furthermore, due to their high protein content, these wastes have potential
for biofuel production Biofuels are applied in all three states of matter, i.e., solid, liquid, and
gas (Weiland, 2010).

According to Yemane et al., (2016) research on the management of chicken waste in small-
scale, intensive urban poultry production in Addis Ababa, manure accounted for the majority
of poultry waste, with dead birds and litter/manure following closely behind. In a small-scale,
intensive chicken farming operation, manual scraping with a shovel served as the primary
means of waste collection. Farm wastes were transported to the dump site using polythene and
hessian sacks. In the research area, dumping waste at the nearby dump site was the primary
means of disposing of manure and/or litter. The methods used to dispose of dead birds were
burial, burning, and dumping. The finding of Yemane et al.,(2016) imlied that the two main
issues in properly disposing of poultry waste were the unpleasant smell that poultry manure

produces and the absence of a convenient disposal location.

Studies on the waste management and sanitation of small-scale commercial poultry farms in
and around Debre Markos, Amhara Region, Ethiopia, by Melkamu et al., (2016) , suggested
that routine cleaning and cleanliness of the equipment and rooms in the poultry house is
necessary, as is the case when the chickens are taken out of the house. Large volumes of
waste, possibly including significant levels of pathogens, can be produced by confined

chicken housing. Earth was burned, burred, and distributed to dispose of the waste material.
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Burying the deceased bird also got rid of it for the most part. The study suggested that better
waste disposal techniques, such as burning and burying, along with routine cleaning and
cleanliness of the rooms and equipment, increase farm hygiene and enhance poultry
production husbandry practices.

Moreover, Matebie et al., (2023) also studied Productivity, economic performances and
survivability of exotic chicken breeds under small-scale chicken production system in South
Gondar Zone, Ethiopia. Yared et al. (2019) have identified the primary obstacles faced by
poultry growers and indicated primary obstacles to chicken production: an unexpected illness
outbreak, the high expense of commercial ration, the inability to obtain day-old chicks in a
timely manner, unstable market conditions and low sales, and inadequate availability and
quality of vaccines. Nebiyu (2016) reported on the high cost of feed, land scarcity, delayed
delivery of pullets, high pullet cost, feed quality, water scarcity, lack of feed availability in
surrounding areas, challenges with poultry product marketing, health issues, credit availability

issues, and inadequate training in Addis Ababa, Ethiopia.

So this study will consider the topics which is not discussed by the above mentiond scholars.
The researcher, in addition to the challenges and merits associated with poultry waste
management practices, lack of organized west management practices, gap in level of
awareness, lack of strict regulation from the government in respect of poultry waste disposal,
to his knowledge believes that in Bishoftu town the study of waste management both in the

small scale and large scale is

not been covered and the researcher will consider it as the main reason of conducting this
study. The majority of the research that has been conducted so far has concentrated on the
economic improvement of the setor , production performance, and epidemiology (or
characterization) of chicken disease in the study area. Furthermore the majority of studies
done on poultry production in the past have concentrated on village poultry production and
how it helps the rural poor. Despite its substantial contribution to the nation's socioeconomic
development, urban poultry farming is undervalued and receives very little attention from
researchers. Not only that, but the practices used to manage poultry waste were not adequately
evaluated for quality. However, there is a major gap in understanding the challenges and

disadvantages associated with poultry waste management practices, lack of organized west
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management practices, gap in level of awareness, lack of strict regulation from the
government in respect of poultry waste disposal, and the carelessness attitude of the farm

owners is the problem in general.

1.3 Objective of the Study

1.3.1 General objective

The general objective of the study was to assess waste management practices and constraints

of micro and lalge-scale poultry farms in and around Bishoftu, Oromia region, Ethiopia.
1.3.2 Specific objective

Specifically
v To assess the association between Flock size and waste management practices
v" To analyze Benefits of micro and large-scale poultry farms wastes management
practices
v' To analyze Challenges of micro and large-scale poultry farms wastes
management practices

v To analyze Determinant factors of waste management practices

1.4 Research Question

Based on the above objectives, the following questions are set as guideline of the study

+ Is there significant relation between flock size and waste management practices?
+ What are the benefits of micro and large-scale poultry farms wastes management

practices?

+ What are the challenges of micro and large-scale poultry farms wastes management

practices?

+ What are the Determinant factors of waste management practices



1.5 Significance of the study

The result of this research would have the potential to contribute to a better understanding of
the current state of waste management practices in micro-and large-scale poultry farms. The
study can provide empirical evidence on the environmental impact of waste management and
provide insights into sustainable agriculture practices by assessing these methods. The study
investigates the advantages and disadvantages of waste management. Understanding these
factors can help with community engagement, resource utilization, agricultural sustainability,
and potential economic prospects from waste management strategies. As the studies focus
both on micro- and large-scale poultry farms, the research can provide specific requirements
and challenges for the sector in a local and national context, potentially benefiting local
stakeholders in addressing localized concerns. Additionally, the data from this study will be

useful to institutions, researchers, and politicians as a baseline for future sector development..

1.6  Scope of the study

The study well focuse on investigating the benefits and challenges of large-scale and micro
poultry farm waste in the Bishoftu area, and on the analysis of waste collection, treatment,
and disposal methods in both large-scale and micro poultry farms. By limiting the study to
waste generated specifically from poultry farming activities rather than broader socio-

economic, industrial, environmental, and agricultural waste management practice.

1.7 Limitations of the Study

The researcher will encountered a number of problems during data collection period. One of
the main problems will be inaccessibility to contact enumerators. This makes the data
collection period longer than planned for. In addition, there will be lack of willingness of
some of the sampled households to provide real information about their asset possessions, and

production level brings some limitation to the finding.

1.8 Organization of the paper

There are five chapters in the paper. The background of the study, statement of the Problem,
research questions, objective, significance, scope and limitations of the study are covered in
the first chapter, which is the introduction. Chapter two, which reviewed the relevant

theoretical and empirical literature, is then presented. In chapter three, the research



methodology including the study design, the research approach, the target population, the
sample, and the sampling technique were examined. It also looked at sources of data, data
collection techniques, and data analysis techniques. The fourth chapter focused on and
discusses the results of the study and narrates the detail findings of the study. Chapter five of
the paper concludes the study with summary, conclusions, and suggestions based on the

research findings.



CHAPTER TWO

2 LITERATURE REVIEW
2.1 Theoretical and conceptual reviews

The majority of people worldwide may obtain acceptable amounts of animal protein (meat
and eggs) from poultry, which is raised in most parts of the globe. They offer a revenue
stream in addition to a supply of premium protein. Millions of people rely on the chicken
industry for their livelihood and food security. Due to urbanization, rising incomes, and
population growth, there is currently a greater demand for the meat and eggs of chickens
(FAO, 2011). The Ethiopian poultry population is projected to be around 56.06 million, from
the total poultry the local hybrid, and exotic breeds accounting for 88.2%, 6.45%, and 5.4%
respectively (CSA, 2018). Chicken are the most common livestock in Ethiopian being owned
by almost every rural family. They provide a crucial source of protein and revenue for the
family. Poultry production is vital for developing countries’ socioeconomic development

(FAO, 2004).

2.1.1 Conceptual reviews

2.1.1.1 General Description of Poultry Manure

Poultry production is one of the most valuable agricultural products. As poultry farms
produce more desirable items for society, a growing volume of chicken excrement is
produced. The environmental impact of poultry farming is a growing concern for poultry
farms, the government, and the general population. A significant amount of money is spent
each year on poultry dung storage, transportation, and disposal (Chiamin, 1998).
Poultry manure can also be defined as the mixture of expelled chicken dung and other items
that need to be cleaned up from the floor of parent hen and broiler operations (dry manure)
and layers cage operations (wet manure). Poultry manure, bedding material, and leftover feed
made up the majority of the material (Lusk, 1998).

According to John and Teto's (2013) analysis, the chicken industry generates a lot of waste,

including waste water and solid waste. Bedding materials, excrement (manure), feed, feathers,
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hatchery waste (empty shells, infertile eggs, dead embryos, and late hatchlings), sludge, waste
from the abattoir (offal, blood, feathers, and condemned carcasses), and mortality comprise
the solid waste. During the normal operation of hatcheries, broiler production, and egg laying
production, manure is created. The broiler and layer operations produce the majority of

manure. For broiler production, a floor system is used.

2.1.1.2 Waste Management Practices

Asses (2019) study shows that there are advantages and disadvantages to managing poultry
farm waste, both on a large and small scale. It has been demonstrated that thorough
composting of poultry slaughterhouse processing waste effectively lowers pathogen levels
and yields high-quality biofertilizer. Zazykina (2019) argued that, however, improper
management of the buildup of poultry litter, a significant waste product, can result in
environmental contamination Bolan (2010) found that, despite these obstacles, recycling
poultry waste has the potential to have positive economic effects, such as raising poultry
farms' revenue. According to Baba (2018), the process of fermenting poultry farm waste,
especially carcasses, can serve as a biosecure means of disposal and utilization. The resultant
product can be fed to other animals as fermented feed.

Glatz et al., (2011) highlight the potential of on-site treatment methods such as heating waste
to produce steam or using an in-line composter. Various methods and techniques are used to
handle and dispose of poultry farm waste, including composting, anaerobic digestion, and
other waste utilization practices. Poultry waste, a significant environmental pollutant, can be
mitigated through various measures. Thyagarajan (2014) suggests physical, chemical, and
biological approaches to reduce pollutants, such as ammonia and odors. Moore (1995)
reported the necessity of optimum management methods, such as effective nutrient
management and buffer zones, in preventing groundwater contamination from excessive
poultry litter land application. Sims (1994) also underscores the need for effective waste

management programs, considering the composition and reactions of poultry waste.

2.1.1.3 Environmental and Agricultural Outcomes

Bolan (2010) highlights the value of poultry litter as a nutrient source and soil amendment,

but also the need for best management practices to mitigate environmental consequences.
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Found that long-term application of poultry litter and livestock manure significantly increased
soil organic carbon, nutrient content, and microbial activity. Gezahegn (2017) similarly
reported that integrated application of poultry manure and inorganic fertilizer improved soil
chemical properties and nutrient uptake in maize and soybean crops. Mazeika (2020)
demonstrated that organic chicken manure-based fertilizers maintained stable nutrient content
in soil and increased crop yields, particularly litter, which is a valuable source of nutrients for
plants, providing nitrogen, phosphorus, and trace elements. However, its application can lead
to environmental pollution if not managed properly. Anaerobically digested poultry
slaughterhouse waste, rich in nitrogen, has been found to be suitable for use as a fertilizer,
although it may require post-treatment to reduce it (Salminen 2001). Innovative technologies,
such as acid solubilization and neutralization, can further enhance the value of poultry waste
as a fertilizer, with the potential to increase crop yield and improve soil health.

A range of studies have highlighted the potential benefits of integrating poultry waste into
sustainable farming practices. Baruwa (2018) and Rahman (2022) emphasize the importance
of effective waste management, with the latter suggesting that poultry waste can be turned

into a useful agricultural resource.

2.1.1.4 Socio-Economic Context

Poultry waste has been identified as a viable substitute for chemical fertilizers, offering both
economic and environmental benefits. Studies in Pakistan (2016) and India (2021) have
shown that the use of poultry waste as a fertilizer can increase crop yield and profits while
also reducing the dependence on chemical fertilizers. This waste can be further processed into
valuable products such as animal feed, biogas, and biodiesel, contributing to the circular
economy (Prabakaran, 2021). In addition, the use of poultry biogas slurry has been found to
be a cost-effective and environmentally friendly alternative to mineral fertilizers in
hydroponic lettuce production (Wang, 2018). Furthermore, the valorization of poultry
slaughterhouse waste for fertilizer purposes has been proposed as a safe and effective method

with the potential to improve crop yield and quality (Izydorczyk, 2021).
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2.1.1.5 Regulatory Framework

According to Ferronato (2019) improper waste management, particularly in developing
nations, has serious environmental consequences, including contamination of the air, soil, and
water, as well as adverse impact on local ecosystems. Concerns have also been raised about
the direct and indirect effects of waste treatment and disposal facilities on the environment
and human welfare. Controlling the location of waste disposal facilities through regulation is
critical for minimizing potential dangers and environmental deterioration (Wright,
1992).Sustainable waste management is essential for reducing the effects of global climate
change, particularly in developing countries where primitive waste management methods are
prevalent (Nwofe, 2014).

Inadequate waste management practices in livestock farming pose significant health and
safety concerns for farm workers, local communities, and livestock. These practices can lead
to the spread of infectious diseases and the release of harmful gases, dust, and odors (Cole,
1999). Studies in the Philippines and Nigeria have found that many farms engage in
inappropriate waste management, including the discharge of untreated effluent into
waterways, open dumping, and burning of waste (Paraso et al., 2010). These practices can
result in environmental pollution, surface water contamination, and air pollution, leading to

health issues such as respiratory and digestive problems.

Alam (2009) the legal and regulatory environment for waste management in poultry farms
varies across different regions, leading to a range of practices. In Bangladesh, small and
medium farms often sell their litter, while large farms typically do the same. In Nigeria, a mix
of practices is observed, including sun-drying and burning, conversion into slurry, use as

manure, and dumping in open areas (Olarinmoye, 2011).

2.1.1.6 Poultry production in Ethiopia

According to FAO (2017), based on various selected factors like breed, flock size, housing,
feeding, health, technology, and biosecurity, Ethiopia’s poultry sector can be divided into
three primary production systems. Large-scale commercial poultry production systems, small-
scale commercial poultry production systems, and village or backyard poultry production
systems are the three types of commercial poultry production systems. Poultry remains an
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important part of farming systems and household economies in rural communities, while large
and small-scale commercial poultry industries in cities and towns play a critical role in

providing safe, high-quality products for urban consumers.

2.1.1.6.1 Small- Scale Commercial Poultry Production

Ethiopia's business sector is split among the three major FAO classified sectors. The country
is home to an increasing number of small-scale commercial poultry keepers, the precise
number of which is unknown, with between 50 and 1000 animals. This production method is
expanding quickly in prey-urban and urban areas. These are a significant source of revenue
for many families, using hybrid stock and comparatively contemporary management

techniques.

Although farms are typically operated by families, they rely heavily on erratic market supply
for their inputs, such as grain, medications, and day-old chicks. Although the precise number
of small-scale commercial farms and their contribution to the country's production is
unknown, the increasing towns of Ethiopia mostly rely on them for their eggs and poultry
meat (FAO 2008).

According to Jayaraman et al. (2013), by-products of chicken production have value if they
are handled and recycled properly; however, if they are not, they are a cause for concern.
When compared to other meat consumption, people all around the world are generally

accepting of the preference and consumption of chicken meat.

According to FAO (2009), there is a positive association between the level of income and the
use of animal products. Foods derived from animals have quality and safety considerations,
which open up business prospects for producers, market players, and industry participants in
emerging nations. The increasing affluence and population expansion in society are driving up
demand for protein-rich foods, which in turn is influencing trends in chicken production. By
2040, Ethiopia's current population of 149.3 million will have grown to approximately 2.4%
of the total human population (FAO, 2005). With the country's growing population comes an
increased demand for food supplies. As a result, the demand for animal products is likely to

skyrocket. To address the ever-increasing need for meat and eggs, one viable approach has
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been proposed: the introduction of superior or exotic breeds. Under the current managerial
scenario, meeting these demands in a timely manner may be problematic. As a result,
intensification and upgrading of bird potential will be unavoidable in order to produce surplus
products (Haftu, 2016).

The development community has become more conscious in recent years of the contribution
small-scale commercial chicken production may make to reducing poverty and reaching the
most impoverished. Growing research indicates that small-scale chicken production
contributes significantly to gender equality and the enhancement of the food and nutrition
security of the poorest households (Dolberg, 2004). At the same time, the market and
production context of chicken production have been evolving fast during the previous two
decades. Large-scale, vertically integrated industrial chicken production facilities have
quickly expanded, particularly in Africa, as a result of the rapid economic growth and
urbanization that have occurred in developing nations. Opportunities have also expanded for

small-scale poultry firms due to better market access infrastructure (Conroy et al., 2005).

2.1.1.6.2 Large scale poultry farm

The large-scale commercial production system is a very intensive production system
including an average of greater than or equal to 100,000 birds kept indoors under medium to
high bio-security standards. Fertile eggs, table eggs, day-old chicks, broiler meat, and adult
breeding stocks are provided by large-scale commercial poultry to small-scale modern poultry
farms. It is distinguished by a higher degree of productivity, as chicken production is fully
market-driven to meet the strong demand for chicken in major cities, and it employs a diverse
workforce ranging from chicken attendants to truck drivers to professional managers (Afras,
2018).

Many of them are purposefully positioned in a 100-kilometer corridor south of Addis Ababa
to have greater access to feed, veterinary services, other inputs, and market outlets in Addis
Ababa (FAS, 2017).While the highlands are home to many local village chickens, the
majority of commercial producers are centered in the regions that include Addis Ababa,

Debre Zeit, Mojo, and Adama. Other expanding cities like Mekelle, Dire Dawa, Gondar,
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Awassa, and Bahir Dar are also seeing the emergence of commercial poultry farms (CIA,
2012).1t is evident that Ethiopia does not have a "average™ commercial farm. The sizes of the
farms vary, ranging from fifty to ten thousand birds each. Small-scale commercial poultry
keepers make up the great majority of the industry.

2.1.2 Theoretical review

2.1.2.1 Waste Management Hierarchy

The Waste Management Hierarchy is a concept that outlines a preferred order of waste
management strategies, emphasizing the importance of waste prevention, minimization, and
resource recovery before resorting to disposal methods. When applied to poultry farm waste,
this hierarchy theory provides a framework for effectively managing waste generated within
the poultry farming context. Here's how the Waste Management Hierarchy theory can be

applied to poultry farm waste in practice:

Agricultural waste management system consists of six basic functions These are production,
collection, storage, treatment, transfer, and utilization. Production is a function of the amount
and nature of agricultural waste generated. The waste requires management if quantities
produced is sufficient enough to become a resource concern. A complete analysis of
production includes the kind, consistency, volume, location, and timing of the waste
produced. Collection refers to the initial capture and gathering of the generated waste from the

point of origin or deposition.

Waste minimization efficiency is stated to be better achieved applying 3Rs in a hierarchical
order- Reduce, Reuse and Recycle.The waste hierarchy refers to the "3Rs" i.e., reduce, reuse
and recycle, which classify waste management strategies according to their desirability. The
3Rs are meant to be a hierarchy, in order of importance. The waste hierarchy has taken many
forms over the past decade, but the basic concept has remained the foundation of most waste
minimization strategies. The aim of the waste hierarchy is to extract the maximum practical

benefits from products and to generate the minimum amount of waste.

The concept of minimizing waste reduces the quantity and ill-effects of waste generation by

reducing quantity of wastes, reusing the waste products with simple treatments and recycling
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the wastes by using it as resources to produce same or modified products. This is usually
referred to as ‘3R’. Some waste products can be consumed as resources for production of
different goods or the same product, meaning recycling the same resource. When wastes are
reused time and again, it offsets harvesting of new similar or same products. This saves fresh
resources exploitation and reduces waste generation. All in all, the 3Rs individually or
collectively saves fresh resources exploitation, add value to the already exploited resources

and very importantly minimizes the waste quantity and its ill effects (USDA, 2012).

most revention

favoured 4
option
minimisation
reuse
recycling

least energy recovery

favoured

option disposal

Figures 2.1 The 3R (redue, reuse and recycle) Hierarchy

Source National 3R strategy for waste management Bangladesh, 2010.

2.1.2.2 Environmental Impact Assessment Frameworks

The Environmental Impact Assessment (EIA) process for poultry waste management
practices involves analyzing various options, such as source reduction, recycling, composting,
waste to energy, and land filling waste. By conducting an EIA, the potential risks associated
with each waste management option can be identified and assessed. This enables decision-
makers to choose the most environmentally sustainable and socially responsible poultry waste
management approach. An expansion of this model and approach must include overall risk

evaluation, uncertainty and decision analysis, and waste EIA (Chukwuma, 1996).
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2.2 Empirical literature review
2.2.1 Comparative empi