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ABSTRACT
This paper explores the promising potential of utilizing chicken waste, specifically from skin and legs, as an alternative source for leather production in 
Ethiopia. Driven by rapid urbanization and rising consumer demand, Ethiopia's livestock sector is a major and growing component of the agricultural GDP, 
creating a significant volume of poultry by-products. Currently, these byproducts often represent a waste management challenge. This study posits that their 
conversion into valuable leather goods presents a synergistic opportunity aligned with national economic trends. The proposed approach offers a multi-
faceted solution: it mitigates environmental issues associated with organic waste, reduces reliance on traditional and resource-intensive animal hides, and 
taps into an emerging global niche market for sustainable and eco-friendly materials. The implications of developing this value chain are substantial for 
socio-economic development. By creating a new stream of value-added products, it can directly increase income opportunities for smallholder farmers and 
processors, thereby enhancing livelihoods in vulnerable rural and peri-urban communities. Furthermore, the optimization of by-product use can contribute 
indirectly to improved food security by increasing the overall efficiency and profitability of the poultry industry. Consequently, the systematic exploration 
and development of chicken leather technology is not merely an industrial innovation but a strategic pathway for Ethiopia. It promises to advance sustainable 
economic growth, promote circular economy principles through waste valorization, and contribute to the broader national goals of poverty alleviation and 
environmental conservation. This investigation calls for focused research into the technical feasibility, market dynamics, and policy frameworks necessary 
to realize this potential. 
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Introduction 
The global poultry industry, while a vital source of animal protein, 
generates substantial byproduct waste, creating escalating 
environmental and management concerns. The disposal of 
non-edible parts, particularly chicken skin and leg waste from 
processing plants and abattoirs, poses significant challenges, 
including greenhouse gas emissions from decomposition, land 
and water pollution, and public health risks [1]. This challenge 
presents a critical opportunity for a paradigm shift from waste 

disposal to by-product valorization, aligning with the principles 
of a circular bio-economy. This situation holds particular 
resonance in developing nations like Ethiopia, where livestock 
production is a cornerstone of the agricultural economy and 
livelihoods [2]. Here, the pressure for sustainable solutions is 
intensified by growing poultry production to meet domestic 
demand. 

By diverting this waste stream from landfills or low-value 
applications, we can directly addresses environmental burdens 
while creating novel economic value. This approach resonates 
with broader agricultural development objectives focused on 
improving livestock productivity and establishing sustainable, 
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integrated systems, as emphasized in regional agricultural 
strategies [3]. 

The conversion of these by-products into alternative exotic 
leather often referred to as "poultry leather" offers a compelling 
pathway. It can stimulate local enterprise, foster innovation 
in tanning and manufacturing, reduce import dependency for 
specialty leathers, and generate new income streams, thereby 
creating a mutually beneficial cycle of waste reduction and 
wealth creation. Research on agro-industrial by-product 
utilization in Africa has underscored that effective management 
and innovative processing can yield diverse applications, 
significantly enhancing both economic and ecological outcomes 
[4]. Consequently, this research seeks to explore the technical 
feasibility, economic viability, and market potential of this 
valorization pathway. Ultimately, such an initiative presents a 
tangible opportunity to transform an environmental liability into 
an economic asset, contributing to the advancement of Ethiopia’s 
agricultural and industrial landscape through sustainable and 
innovative practice. 

Therefore, the core objective of this research is to: 
•	 Critically evaluate and propose a framework for the 

sustainable transformation of chicken skin and leg waste 
into high-value exotic leather products in Ethiopia. 

•	 Investigate the dual imperative of environmental 
sustainability and economic development. 

 
Methodology 
This study adopts a qualitative systematic review methodology 
to synthesize existing knowledge on the conversion of chicken 
skin and leg waste into exotic leather, with a specific focus on 
Ethiopia. The methodology is designed to comprehensively 
identify, select, analyze, and synthesize relevant literature to 
map the current state of knowledge, identify research gaps, and 
assess the feasibility and challenges of this alternative leather 
source in the Ethiopian context. 

Research Design 
This is a descriptive and analytical review of literature. It 
systematically describes existing studies, technological 
processes, and market analyses, while critically analyzing their 
implications for practical application in Ethiopia. 

Data Sources and Search Strategy 
A comprehensive and systematic search will be conducted 
across multiple academic and technical databases to ensure a 
wide coverage of relevant literature. 
•	 Primary Databases: Google Scholar, Scopus, Web of 

Science, Science Direct. 
•	 Subject-Specific Repositories: FAO (Food and Agriculture 

Organization) documents, UNIDO (United Nations 
Industrial Development Organization) reports, Ethiopian 
Institute of Agricultural Research (EIAR) bulletins. 

•	 Grey Literature: Government policy documents, industry 
reports from the Ethiopian Leather Industry Development 
Institute (LIDI), MSc and PhD theses from Ethiopian 
universities (e.g., Addis Ababa University, Bahir Dar 
University), and relevant conference proceedings.

 

Overview of Chicken Waste and Its Potential for Conversion 
into Valuable Products 
The disposal of chicken processing byproducts, particularly from 
skin and legs, presents significant environmental and economic 
challenges, while simultaneously representing a substantial 
reservoir of underutilized biomass with immense potential for 
value-added conversion. It is estimated that approximately 
50% of a live chicken’s weight is generated as waste during 
processing, including feathers, blood, viscera, skin, and bones 
[5]. When managed improperly through landfilling or open 
disposal, this organic waste contributes to pollution, greenhouse 
gas emissions, and public health hazards. Conversely, this 
byproduct stream is nutritionally and structurally rich, containing 
high levels of protein and collagen, which makes it an excellent 
candidate for bio refinery concepts and circular economy models 
[1].
 
Specifically, collagen and protein derivatives from chicken skin 
and legs offer a viable feedstock for the production of high-
value biomaterials, such as alternative leathers, bio plastics, and 
gelatin [6]. This transition from a waste burden to a strategic 
resource promotes sustainable industrial practices within the 
global livestock sector by valorizing waste streams, reducing 
environmental impact, and creating new economic niches. The 
potential is particularly salient in developing regions, such as 
Ethiopia, where poultry production is intensifying and local 
economies could benefit significantly from innovative, low-
cost transformations of abundant chicken waste into marketable 
products [7]. 

Such valorization initiatives align with broader sustainable 
development objectives aimed at enhancing livestock productivity 
and creating holistic, sustainable production systems. This 
approach resonates with research priorities identified in regional 
consultations focused on identifying themes linked to livestock 
development, feed resource improvement, and agroindustrial 
byproduct utilization [8,9]. Therefore, the systematic exploration 
and technological development for chicken waste conversion 
not only addresses pressing ecological and waste management 
concerns but also taps into significant bio economic opportunities 
for community-level entrepreneurship and industry innovation. 

The Process of Converting Chicken Waste into Leather 
The conversion of chicken waste, particularly skin and legs, into 
leather represents a sustainable approach to waste management 
and resource utilization in Ethiopia. The process begins with 
the collection of chicken byproducts, which are often discarded 
in traditional farming practices [10]. Following collection, the 
waste undergoes a thorough preparation phase that includes 
cleaning and degreasing to ensure the materials are suitable for 
tanning [11]. The innovative tanning methods employed, such as 
those using plant-based tannins or chrome-free alternatives, can 
significantly reduce environmental impact while enhancing the 
durability and quality of the leather produced [12]. 

Not only does this process convert waste into a marketable 
product, but it also aligns with the livestock sector’s burgeoning 
role in economic development, where livestock contributes 
over 33% to agricultural GDP [13]. By focusing on converting 
chicken waste into leather, Ethiopia can leverage local resources 
while addressing issues of waste disposal and contributing to 
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food and nutritional security through the diversification of 
income streams for smallholder farmers [14]. This integrated 
valorization strategy thus presents a circular economy model that 
mitigates pollution, creates value-added products, and supports 
sustainable agricultural growth. 

Techniques and methods used in the transformation of 
chicken skin and leg into leather 
The transformation of chicken skin and leg into leather involves 
several innovative techniques that leverage the inherent 
properties of poultry by-products, particularly in developing 
regions like Ethiopia. Initially, the raw material is subjected to 
meticulous mechanical cleaning and defeathering, which are 
crucial preparatory steps to ensure the removal of fats, proteins, 
and epithelial tissue without damaging the collagen matrix, 
a prerequisite for high-quality leather [10]. Following this, a 
preservation process, often using salting or chilling, is employed 
to prevent decomposition before tanning.
 
The core transformation is achieved through tanning, with 
vegetable tanning using locally sourced agents like acacia bark 
being prevalent. This method, which employs polyphenolic 
compounds, cross-links collagen fibers to enhance hydrothermal 
stability, durability, and to alter the skin’s texture [15]. Recent 
advancements have also explored the use of chromiumfree 
synthetic tannins and combination tannages to improve the 
suppleness and tensile strength of poultry leather, making it 
more comparable to traditional hides [16]. 

The adoption of these methods is supported by modern 
agricultural initiatives. For instance, the Technologies for 
African Agricultural Transformation (TAAT) Program has been 
instrumental in disseminating small-scale leather processing 
technologies to optimize waste conversion and value addition 
in livestock production [17]. As [18]. argue, this technique not 
only addresses environmental concerns related to waste disposal 
but also contributes to economic development by creating a 
niche market for alternative leather goods in Ethiopia, thereby 
promoting circular economy principles and sustainability in 
local livelihoods.
 
Economic and Environmental Impacts of Chicken Waste 
Conversion 
The conversion of chicken waste into valuable products, 
particularly in the context of Ethiopia, has significant economic 
and environmental implications. Economically, utilizing waste 
materials from poultry can enhance local livelihoods by creating 
jobs in processing and manufacturing sectors, contributing to 
circular economy models that generate income from undervalued 
by-products [19]. This alternative use of chicken skin and legs 
can also provide a sustainable source of exotic leather, which 
may appeal to both domestic and international markets, thereby 
positioning Ethiopia as a competitive player in this niche sector 
and potentially improving trade balances [20]. 

Environmentally, converting waste into useful products helps 
mitigate pollution and reduces greenhouse gas emissions, 
particularly methane, associated with traditional landfill 
or uncontrolled disposal methods [21]. By harnessing 
technologically driven research and development, as discussed 
in the ongoing dialogues among stakeholders, Ethiopia can 

address supply constraints in the leather market while promoting 
eco-friendly practices and reducing the tannery sector’s reliance 
on ruminant hides, which have a larger carbon and resource 
footprint [22]. Ultimately, this innovative approach promises not 
only to foster economic growth but also to advance sustainable 
environmental stewardship by integrating waste-to-resource 
strategies into national industrial policy [23]. 

Benefits of Utilizing Chicken Waste for Leather Production 
in Ethiopia's Economy and Environment 
The conversion of chicken by-products, particularly skins and 
legs, into leather presents a significant opportunity to enhance 
both Ethiopia’s economic resilience and environmental 
sustainability. By valorizing what is typically considered waste, 
this initiative can bolster the livestock sector, a cornerstone of 
the national economy. This sector already contributes over 33% 
to the agricultural Gross Domestic Product (GDP), which itself 
is the backbone of the Ethiopian economy, and it possesses 
substantial potential for further growth and value-addition [24]. 
Diverting these by-products into leather production directly 
contributes to this value chain, creating new revenue streams 
from existing resources. 

Economically, this practice promotes industrial diversification 
and stimulates local entrepreneurship. The establishment of 
niche leather processing units for chicken-derived materials 
can generate employment opportunities across collection, 
processing, and marketing stages, thereby fostering inclusive 
economic development [25]. This is particularly impactful in 
creating jobs in small and medium enterprises, which are vital 
for poverty reduction. 

From an environmental perspective, the initiative addresses 
critical waste management challenges. In developing regions 
like Ethiopia, inadequate disposal systems for animal waste 
lead to soil contamination, greenhouse gas emissions, and 
public health risks [26]. By repurposing a substantial portion 
of chicken offal, the process mitigates the volume of organic 
waste requiring landfill or uncontrolled disposal. This reduces 
associated environmental degradation and aligns with principles 
of the circular economy, where waste is minimized, and resources 
are kept in use for as long as possible [27,28]. 

Conclusion and Recommendations 
Conclusion 
The conversion of chicken waste (skin and legs) into high-
value exotic leather presents a significant sustainable 
innovation for Ethiopia. This approach directly addresses 
critical environmental challenges in waste management while 
transforming an underutilized by-product into a source of 
economic value. The initiative aligns seamlessly with national 
agricultural and livestock development goals, which emphasize 
enhanced productivity, value addition, and environmental 
sustainability. By tapping into this potential, Ethiopia can foster 
a circular economy model within its poultry industry, supporting 
ecological balance and creating new livelihood opportunities. 

Recommendations 
•	 To effectively develop and implement this promising 

initiative, the following actions are recommended: 
•	 Conduct Feasibility and Market Studies: Undertake detailed 
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technical and economic feasibility studies to analyze the 
production process, cost structures, and market potential for 
chicken leather products both domestically and for export. 

•	 Establish Pilot Projects and Research Partnerships: Foster 
collaborative partnerships between academic institutions, 
research bodies, and private sector processors. Launch pilot 
projects to refine the tanning and production techniques 
specifically for chicken waste, ensuring quality and 
scalability. 

•	 Develop a Cross-Sectoral Stakeholder Platform: Create a 
dedicated platform involving the Ministry of Agriculture, 
Environment, Industry, and Trade, along with poultry 
farmers, tanneries, designers, and entrepreneurs. This 
platform should align the initiative with broader cross-
regional livestock priorities and facilitate knowledge sharing. 

•	 Formulate Supportive Policies and Incentives: Advocate 
for policies that encourage waste-to-value innovations. 
This could include incentives for agro-processing industries 
utilizing waste, grants for green technologies, and standards 
for new leather products. 

•	 Build Capacity and Raise Awareness: Implement training 
programs for farmers on waste collection and pre-processing, 
and for artisans on working with new leather types. 
Concurrently, launch awareness campaigns to highlight the 
ecological and economic benefits of this sustainable model. 
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