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[bookmark: _Toc377053230][bookmark: _Toc178861243]ABSTRACT
The study was conducted to assess pre and post-slaughter defects, preservation methods and grading of rawhide and skin in rural and urban areas of Fogera district, south Gondar zone, Amhara regional state. Three rural and two urban kebeles were selected purposively based on potential of hide and skin production. From the study district 382 (182 for farmers and 200 for urban dwellers) households, 5 middlemen, 12 butcher men, 3 key informants, 10 hotels and restaurants and 3 collection centers were selected. Data was analyzed using SPSS Version 23. Majority of respondents in the study district sell hide and skin to get income. Out of 182 farmers interviewed, (44%) used the preservation methods of sun drying and (56%) use air drying. All intermediaries and collection centers in the study area preserve hide and skin by using only salt drying. A total of 1152 hide and skins (384 cattle hides, 384 goatskins and 384 sheepskins) were randomly selected to assess the observable defects using close observation. Hides and skins were graded according to the Ethiopian Quality and Standard Authority set. All the examined skin had one or more types of defects. The leading observed defects that downgrade dry salted cattle hides were flesh remnant (82.2%), flay cut (74.83%) and dirt contamination (73.1%). The major defects observed on dry salted Goatskin were flesh remnant (65.8%), flay cut (39.53%) and dirt (44.2%). In dry salted sheepskin, the higher prevalence defects were flay cut (67.4%), flesh remnant (50%), and dirt (41.5%). The dry salted cattle hides were 63.8, 32 and 4.2% in Grade 1, Grade II and Grade III respectively. The grade of dry salted sheep skins were Grade I (29.9%), Grade II (49.1%), Grade III (16.4%), and Grade IV (4.6%). The dry salted goatskins were graded in Grade I (44.7%), Grade II (30.2%), Grade III (7.7%), Grade IV (16.97%) and Reject (0.3%). Based on this result it could be recommended that extensive training and extension service should be given on pre, during and post slaughtering defects to improve the quality of hide and skins for maximizing income.
Key words: Defects, Fogera District, Grade, Hide, Preservation Methods.
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[bookmark: _Toc178861251][bookmark: _Toc520292102][bookmark: _Toc525389670][bookmark: _Toc57870683]CHAPTER ONE: INTRODUCTION
[bookmark: _Toc377043861][bookmark: _Toc377053232][bookmark: _Toc178861252]1.1 Background and Justification
Ethiopia is the 5thlargest cattle owner globally and ranks first in Africa (FAOSTAT, 2023). According to CSA, (2022) data, Ethiopia is home to 66.26 million cattle, 38.01 million sheep, 45.72 million goats, and 6.8 million camels. FAOSTAT (2023) estimated that Ethiopia could produce 64,107 tons of cattle hide, 36,455 tons of sheepskin, and 33,883 tons of goatskin. In addition, Ethiopia has a rapidly growing human population, increasing urbanization, and rising incomes. Thus, these phenomena are expected to significantly increase the domestic demand for meat, in the near future. In addition, Ethiopia has been supplying red meat to the Gulf and other African countries (Mohammed Adem, 2019). Therefore, all of these indicate the country's potential for hide and skin production.
The Ethiopian Investment Agency started the modern tanning business in the mid-1920s. From then until 1980/1990, hides and skins were among the country's top foreign currency earners, second only to coffee (Mohammed Adem, 2019). However, it now ranks fourth, after coffee, chat, and oilseed exports (Getachew Bekele et al., 2017; Mohammed Adem, 2019). Despite Ethiopia's vast hide and skin resources and a long history of leather goods manufacture, the country's leather sector face significant obstacles along its value chain and contributes only minimally to the national economy. This is due to quality deterioration, the amount of hide and skin transported to collection centers, and tanneries are reduced. An estimated 70% of the skins and hides produced by slaughtered livestock are discarded, with only 30% reaching markets (IGAD, 2015).
Traditional husbandry management, the prevalence of animal diseases, backyard slaughtering habits, lack of modern facilities, i.e., slaughtering, preservation, and transport, a weak marketing system and information, and  lack of awareness of actors along the value chain are the major challenges in this industry (Mesele Asegede et al., 2015; Getachew Bekele et al., 2017). According to Solomon Woldemariam (2011), the Ethiopian economy suffered losses of $14 million per year because of such challenges. Farmers have traditionally treated their animals when they become sick or injured using various traditional ways; such as branding, which has a substantial detrimental impact on the quality of the hides or skins produced from branded animals. Furthermore, hides and skins are meat by products, and little attention is paid to the care required during their collecting, preservation, and processing into high-quality leather (Getabalew Mebrate et al., 2021). Backyard slaughters are common in both urban and rural areas, yielding low-quality hide and skin production. According to ILRI (2017), 80% of cattle and 90% of shoats are slaughtered in the backyard, which affects quality, and post slaughter defects are highly prevalence (ZembabaTilila et al., 2013).
The other challenge is delayed preservation of the fresh hide and skin. Preservation is used to prevent putrefaction and keeps hides and skins in good condition until they are processed in tanneries. If hides and skins are not properly preserved, they will be easily perishable and have very little economic and commercial value. As soon as the hide and skin are removed from the animal, it is susceptible to deterioration, and the rate of degradation increases with the ambient temperature (IGAD, 2015).Thus, after flay the hide and skin must be preserved immediately.
[bookmark: _Toc57870684][bookmark: _Toc377053233][bookmark: _Toc178861253][bookmark: _Toc377043862]1.2 Statement of the problem
[bookmark: _Toc525389672][bookmark: _Toc57870685][bookmark: _Toc520292104][bookmark: _Toc57870691]The hides and skin sector is a critical strategic sector for the economic and industrial development of Ethiopia. This sector supplied for the local and national economy by exporting the semi-processed hide and skin, and finished leather. It is also labor-intensive with the potential to be a major source of employment all along its value chain. In Amhara region especially in the study areas, fogera district, large amounts of hide and skin is produced by the urban as well as rural dwellers during the holly days. However, recently the quantity of hide and skin deliver to the collection centers in the study area are dramatically decreased as a result of producers are not willing to take it to market (in person communication and personal observation). The reason might be low market price of the products; which in turn is influenced by the quality of hide and skin produced. Hence, dealing quality of hide and skin produced, knowing the preservation methods and determining the magnitude of the defects can give a hint to deign appropriate measure to reverse the problem and to get benefit from the product. However, there is limited information in this regard in Amhara region in general and in the study areas in particular. Thus, the present study was designed with the following general and specific objectives.
[bookmark: _Toc377043863][bookmark: _Toc377053234][bookmark: _Toc178861254]1.3 Objectives	
[bookmark: _Toc520292105][bookmark: _Toc525389673][bookmark: _Toc57870686][bookmark: _Toc377043864][bookmark: _Toc377053235][bookmark: _Toc178861255]1.3.1. General Objective
· To evaluate Hide and Skin defects, preservation methods, and Grade in Urban and Rural Areas of Fogera District
[bookmark: _Toc57870687][bookmark: _Toc377043865][bookmark: _Toc377053236][bookmark: _Toc178861256]1.3.2 Specific Objectives
· To identify the major hide and skin defects in Fogera District
· To assess hide and skin preservation methods employed in Fogera District
· [bookmark: _Toc57870688][bookmark: _Toc377043866][bookmark: _Toc377053237][bookmark: _Toc178861257]To evaluate the grading of hide and skins produced in Fogera District
1.4 Research Questions
· What are the major hides and skin defects inFogera District?
· What are the preservation techniques that are practiced in Fogera District?
· [bookmark: _Toc377043867][bookmark: _Toc377053238][bookmark: _Toc178861258]In which grade do hide and skin produced are categorized in Fogera District.
[bookmark: _Toc377043868]1.5 Significance of the Study 
The current study mainly identifies major factors that influence the quality of hides and skins and examine the quality of hide and skin produced in the study area. Thereafter, the research findings will be reported to policy makers and higher officials in the hides, skins, and leather sub-sector to develop specific and efficient extension programs to improve the quality of the hide and skin. The improved quality of hides and skins will lead to increased prices, which will cumulatively lead to improve the life of farmers; as farmers are able to meet their basic needs and surpluses invested.
Besides the individual farmer’s life, leather and footwear manufacturing industries will largely get benefit from the improved quality of hides and skins. This is because finished leather for upholstery and premium footwear is currently imported from Europe and Asia. This has been necessitated by lack of quality-finished leather in Ethiopia. The importation of quality leather has led to increase in the costs of leather goods making it beyond reach to majority of Ethiopians (Deborah Brautigam et al., 2018) so that this study will contribute indirectly in this line and in job creation.

[bookmark: _Toc87246194][bookmark: _Toc377053240][bookmark: _Toc178861260][bookmark: _Toc377043869]CHAPTER TWO: LITERATURE REVIEW
2.1. Definition of hide and skins
Hides are broadly defined as the external integuments of large animals, while skins are the outer coverings of small stock (goats and sheep). A domesticated animal is the best sources of hides (cattle) and skins (sheep and goat). However, hides and skins may also be obtained from other species of domesticated  and  non-domesticated  animals  (hides from, buffalo, camel, elephant etc.) and (skins from, pig,  rabbit,  mink,  crocodile,  ostrich,  shark  etc.) (Alemnesh Belete et al., 2018).However, internationally most hide is derived from cattle and Buffalo in Asia and skin from sheep and goat and in lesser extent from calves (Ahmed Husen et al., 2016).
[bookmark: _Toc377053241][bookmark: _Toc178861261]2.2. General Structure of Hide and Skin
[bookmark: _Toc377053242][bookmark: _Toc377043871]Hide and skins in their raw state consist of three layers, the epidermis or thin outside layer, a second thicker layer known as the dermis, and a third layer of adipose tissue or hypodermis. In the process of tanning, the first and third layers are removed. The epidermis is made up of cells an under layer of living epithelial cells and an outer layer of dead cells. This outer layer consists mostly of an insoluble protein, keratin, and affords surface protection to the body (Gilaberte et al., 2016). The aesthetic value of leather comes from the grain layer (parts of the dermis layer). The corium layer (parts of the dermis layer) gives leather its strength and resiliency. It is rich in the protein collagen. Individual collagen molecules combine in the corium to form very small fibrils that are in turn bound together to form collagen fibers, which are visible under the microscope. The strength of the skin and of leather is due to cross weaving of these fibers (Behailu Amde, 2015). 
[bookmark: _Toc178861262]2.3. Hide and Skin Production in the World
[bookmark: _Toc377053243]According to FAO (2013), the global population of bovine, sheep, and goats is estimated at 1.6 billion, over 1 billion and 909 million, with the off-take rates of 21.9, 49.1, and 52.1% for bovine, sheep, and goats, respectively. Considering these rates, the output from 2001- 2003 averaged approximately 353, 532 and474 million pieces of cowhides, sheepskin and goat skin respectively. 
[bookmark: _Toc178861263]2.4. Hide and Skin Production in Ethiopia
[bookmark: _Toc377053244]In Ethiopia hide and skin are not primary agricultural commodity and products are available when meat is needed, but not when it is necessary for leather industry. The potential supply of hide and skin in Ethiopia depend on the scale of meat production, but not on the size of livestock population (Tesfaye Kahsay, 2015). The production of sheepskin is mainly in the mountains and high plateau more than 500 m.a.s.l. areas. Since the majority of sheep is found in the highland regions of the country and they are consumed close to where they are raised, about 70 percent of the national production comes from these areas. Goats mainly occupy lowland areas and are mainly consumed by their pastoralist owners. Some are sold along the fringes of the highlands or treks to nearby commercial export abattoirs. Thus, the supply of goatskins primarily comes from these areas. It is estimated that 70 percent of hide and sheepskins are derived from the highland areas of the country; while 75 percent of goatskins and about 30% hide, output comes from the lowland areas contrary to Pastoral Development Study of some selected lowland areas (MOARD, 2007).
[bookmark: _Toc178861264]2.5. Economic importance of hide and skin sector in Ethiopia
There are many opportunities in the hides, skins, and leather sectors in Ethiopia. This is because, Ethiopian hide and skin has good reputation in the international leather market for their unique natural substance of fitness, cleanness, and compactness of texture, thickness, flexibility and strength. The cattle hides, identified as “Zebu type”, which is produced in Ethiopia are popular for their fine grain pattern and fiber structure that are well suited for the production of quality upper leather. The highland sheepskins known as “hair sheep”  “Selale type” are considered to be the world’s finest product and have a highly compacted texture. This unique feature of the Ethiopian sheepskins enables them to fetch higher prices in the international leather market. The particular characteristics of  Ethiopian Baty genuine goat skins, which are produced at highland areas of Ethiopia, their thickness, high flexibility and clean inner surface are known worldwide for being excellent raw material for producing high quality suede leather (Behailu Amde, 2017).
Hide and skin contribute a lot to our country as foreign exchange and employment creation opportunity. Hide and skin generate high revenue, next to coffee. They are produced jointly with meat and possibly milk, but generally account less than 5% of the values of the animals. Although leather gained from the hides of large ruminants is used mainly for shoe making, is the most important of world trade in hides and skins. Sheepskins are often traded with wool attached, including the special case of karakul, best known as astrakhans, while goat fibers such as mohair and cashmere are highly valued. Goat and pigskins provide delicate leathers (Ephrem Gizaw, 2021). 
According to Abebe Girum and Florian Schaefer, (2013) leather and its product, exports between 2004/05 and 2010/11 increased from 67 to 104 million USD. On average, leather and leather products industry contributed 5.9% to the total export earnings for the year 2004/05 2010/11. The Ethiopian Leather and Leather Product Institute (LLPI) contain two sectors: tanning and dressing of leather, luggage, and handbags, and footwear manufacturing. The number of employees in both the tanning and dressing of leather and footwear manufacturing industries increased significantly from 950,007 to 1,902,194 people in 2000 to 2013, respectively. This significant change in the number of employees in the leather industry, as well as other manufacturing industries, is due to the government policy that gave priority to producing more value-added products. Employment in micro and small enterprises engaged in the leather industry also increased; there were more than 12 000 individuals working in shoe making businesses (Abebe Girum and Florian Schaefer, 2013). This indicates that the export tax on raw hides and skins and unfinished leather products led to the increased production of finished leather products and footwear in the country.
[bookmark: _Toc377053245][bookmark: _Toc178861265]2.6. Hide and Skin defects
Hide and Skin defects are classified into two main groups. First group being those created or acquired during the life of the animal (Pre-mortem defects) and second group being those that occur during and after slaughtering of animals (Post-mortem defects)(Yacob Hailu, 2013).Pre-, during and post-slaughter defects of hides and skins account for 40, 20 and 40%, respectively. In Ethiopian tanneries, 35% of sheep and 56% of goatskins are reported to be downgraded and rejected due to pre and post-slaughter defects (Werku Berhanu al., 2011).According to (Adu-Asabere, 2011) tanners usually look for hides that are fresh and characterized by no fat or bloodstains, with no excessive cuts or holes in them. Ebrahiem et al., (2015) found that the most common defects contributing to downgrading of hides were flaying defects while the least were skin diseases defects. These defects further affect final products quality and economic returns. Habib et al. (2015) added that ante mortem hide defects disappeared during tanning processes, while some post-mortem defects caused by flay cuts constituted the major problems. They thought that the quality of the final product could be improved if the post mortem defects were removed.  Alemnesh Belete et al. (2018) reported that the most common hide and skin defect were cockle, flay defect, scratch, scar, and putrefaction at collection centers. Nationally, poor pattern, dirt, and knife cut were reported as the main defects of sheep and goatskin (CSA, 2004). Berhe Arkebe (2009) in Tigray indicated that diseases and fly cut were the main defects of the hide and skin. Melkamu Bezabih (2014) has shown that filthiness, gauge marks and flay cut or poor pattern are the most important defects of sheep and goatskin and cattle hide in East Gojam Zone of the Amhara Regional State. 
[bookmark: _Toc377043872][bookmark: _Toc377053246][bookmark: _Toc178861266]2.6.1. Pre-Slaughter Defects of Hide and Skin
Ante slaughter period covers the greater part of the animal's life, from its birth to about the time it is collected for delivery to the butchery (Berhe Arkebe, 2009). In Ethiopia, many hides and skins are discarded soon after slaughtering, but the major losses occur among materials, which have been damaged before, during or after collection. Most hide and skin are affected by ante slaughter defects accumulating during the life of the animal.
Slaughtering without sufficient rest is the causes of incomplete bleeding and reduces effective removal of hides/skin from animal. ESGPIP, (2008) reported that fatigued animals, especially after a long trek on foot or rail should be allowed to recover prior to slaughter, and if not, incomplete bleeding might occur. Removing the skin from fatigued slaughtered animals is also difficult and leads to more chances for the skin to be cut. Therefore, animals should get rest with free access to drinking water, and either held off-feed or given very little feed for at least 24 hours before slaughter. Accoding to Mitiku Eshetu et al. (2020), wounds and horn rake caused the major pre-slaughter defects observed on live animal. Most bruises and wounds are inflicted on animals due to severe beating especially for draught animals, and during transportation (Mwinyihija, 2010).
Kagunyu et al. (2010), noted  that  poor  animal  husbandry  and  disease management practices lead to  poor quality of hides and  skins  which leads  to  low prices. Pre-slaughter  operations that  affect the quality of the hides and skins available to the tanning industry are principally the result of the quality  of the  husbandly  applied  by  those who looked after the animals-herders, farmers, ranchers, feedlot staff, veterinarians, hides and skins merchants and transport operators. The commonly observed ante slaughter defects can be, natural (poor nutrition, age, sex, breed and climate effects), mechanical damage (brand mark, scratches, horn rake, yoke mark etc.), or defects due to skin diseases and external parasitic infestation (Teklay Asgedom, 2010).
2.6.1.1. Branding
Branding is used to identify animals especially cattle due to the prevalence of cattle rustling. Unfortunately most branding is done using hot iron son areas of hides, example, on the back and rumps, which have high value and spoils leather like wounds.10-40% of the value of the hide is lost by the unsightly and irreparable damage caused by branding (Ahmed Husenet al., 2016). Branding costs the leather industry large amounts of money due to the wasted portions of the hides (Alemnesh Belete et al.,2018). Pastoralists brand their livestock with hot irons for identification (as livestock rustling is a common practice among pastoral communities) and as cure for various diseases. Unfortunately, this is done indiscriminately and branding marks are made on the larger part of the body destroying the hide (Wayua and Kagunyu, 2012).
2.6.1.2. Bruises and wounds
Most bruises and wounds are inflicted on animals due to severe beating especially for draught animals and during transportation on trucks for slaughter (Abaineshe Jarso, 2014). Although wounds could be healed, they leave a permanent damage on hides and skins, which remain visible in the final leather (Mwinyihija, 2010).
2.6.1.3. Scratches and Horn Rakes
Scratches  are  amongst  the  most  common mechanical damages found on both hide and skins in Africa  including  Ethiopia  and  causing  permanent marks (Ahmed Husen et al.,2016). On cattle hides, horn rakes are a general problem as animal husbandry practices in the countries discourage dehorning (Mitiku Eshetu et al., 2020).
2.6.1.4. Environmental /Natural Defect
Fine wool sheep breeds, such as Merino, produce skins that are thin, have pinhole grain and are extremely ribby. These skins produce only the cheapest type of leather. The skins of hairy sheep have a high proportion of fat in the upper part of the corium and on the flesh side of the skin. Skins from goats in the highlands are poor in substance, and open grained. The small size of skin yielded sheep of tropical and mountain area origin is not considered a drawback because of the skin’s superior quality of high tensile strength, compact fiber structure, and excellent grain. However, small size skins that are downgraded due to poor quality which unwanted by tanneries (Behailu Amde, 2017).
2.6.1.5. Age and Sex
Male goats and sheepskins are heavy with a coarse grain while Female skins have better tensile strength. The skin structure of young animals tends to be fine, compact and have tight grain patterns while, as animals grow older, the grain surface becomes tougher and coarser grained. Also with age, animals accumulate more scars from brands, diseases, parasites, scratches and other injuries (ESGPIP, 2009).
2.6.1.6. Climate
The climate on which an animal is raised has an effect on substance of the skin and on the grain of the leather (Ahmed Husen et al., 2016). Animals raised in warm climate have a short hair  and  leather  produced  has  superior  substance, smoother  and  finer  grain  patterns,  whereas  animal raised in cooler climate or higher altitude grow longer wool  or  hair,  and  especially  on  substance  is  more pronounced on sheep and goat skin than on cattle hide (Getabalew Mebrate et al., 2021).
2.6.1.7. Nutrition
Poor nutrition causes an animal to be smaller and causes the skin to be thinner, poorer in substance and producing leather, which lacks elasticity (ESGPIP, 2009). On the other hand, fat animals can cause too much fat content in the hide, which prevents curing agents from penetrating the hide (Behailu Amde, 2015). Good animal husbandry practices such as pasture establishment, fodder development and nutritional feeds would ensure a healthy skin (Mwinyihija, 2010).Animals  with  poor  nutrition  yield  skin  of  poor  substance  and lesser  area  than  well  fed  healthy  animals  (YakobHailu,  2013). Lack  of  fodder  and  other nutritional  feeds  leads  to  the  poor  development  of  texture  of  an  animal skin(Birhan Malede., 2014). 
In  Ethiopia,  feed  usually  is  based  on  fodder  and  grass,  are  either  not  available  in sufficient  quantities  due  to  fluctuating  weather  condition  or  when  available,  are  of poor nutritional quality (Tibebu Manaye al, 2009). Under smallholder livestock production system,  animals  are  dependent  on  a  variety  of  feed  resources  which  vary  both  in quantity and quality. For optimum livestock productivity, the available feed resource should match with the number of animals in a given area (Dawit Assefa et al., 2013).
2.6.1.8. Infectious Disease
A considerable portion  of  the  ante-slaughter defects  that  accounts  for  about  65%  are  directly related to skin diseases caused by the ecto-parasites; or to the secondary damage that occurs when the animal scratches itself to relief the itching. Skin diseases are known to affect the quality of skin. As many as one quarter to one third of all skins processed at tanneries, have various defects and are unsuitable for export purposes (Ahmed Husenet al., 2016).
[bookmark: _Toc377043873]2.6.1.9. Ecto-parasites
Zenaw Zemene and Mekonnen Addis. (2012), reported that Ectoparasites  have the tendency to damage skin directly, using their piercing mouth parts mechanically or indirectly by causing irritations and annoyances as they feed on the skin debris or crawl over the body surface causing hyper sensitivity reactions to the  body  leaving  unnoticeable  scars  at  purchasing  and/or  curing  stages. Tick infestations  tend  to  decrease  during  the  dry  season  compared  to  the  wet  seasons (Simeon Haile and Tesfaheywet Zeryehun, 2012).Defects due to parasitic damage particularly cockle (ekek) lesions has increased dramatically in the past10-15 years and is currently holding number one position as a cause for skin down grading and rejection (Yacob Hailu, 2013). According to Hagos Ashenafi et al. (2013), cockle lesions caused by many ecto-parasites seriously affect skin qualities.
[bookmark: _Toc377053247][bookmark: _Toc178861267]2.6.2. Post Slaughter Defects of Hide and Skin
Post‑slaughter defects comprise of inadequate bleeding, gouge marks, flay cut, putrefaction, poor pattern, etc. which are directly related to flaying operation, transportation, preservation and storage of the materials (Tilahun Kenea, 2019).According to MitikuEshetu et al. (2020), Flay cut, dirt contamination, fresh remnant and poor pattern are mainly observed post-slaughter defect of hide in West Shewa Zone. Similarly, Selamawit Terefe (2015) the most  common post-mortem defects  recorded on  cattle  hides  include  flesh  remnant, contamination with dirt, flay cut/hole and corduroying. In addition to this, putrefaction also challenging factors of hide quality, which is  kind  of  defecting  that  happen  due  to  improper  storage  and  longtime  storage condition of hide. The fact  that  over  90-95% of skins are collected from sheep and goats slaughtered at household  level  (Mitiku Eshetu et al., 2020)  means  that  post-mortem  defects  are  very  prevalent (Mersha Chanie  et al., 2010).
2.6.2.1. Knife Cut and Flaying Defects
Muthee (2008) defined  flaying as  the removal  of skin  from the  body,  generally,  an  attempt is  made to  keep  the  removed  portion  of skin  intact  and  without  few  holes  as  possible. According to USAID (2013) stated that extensive damage of hides and skins in the form of cuts and holes exist when hides are recovered by hand. Damage caused by careless use of a knife during flaying, sometimes cutting through the skin and hide. Complete perforation of the hide or skin accidentally made by knife. Flay cut, gouge marks and scores are caused during flaying period through use of sharp pointed knives. This subsequently reduces the quality and use of leather (Behailu Amde, 2015). Flay  defects  are  very  common  in  Ethiopia because of flaying operation of animals is conducted traditionally  and  by  unskilled  persons  or  without experience. The type of flaying equipment also plays a major role in the production of good quality skins and hides. Almost all slaughter facilities except some modern abattoirs use hand flaying. As a result, flay cuts and gouges are common problems on hides and skins (Behailu Amde et al., 2020).
2.6.2.2. Defects from Bad Bleeding		
If carcasses are not bled out properly at the time of slaughtering, blood remains in the vessels and capillaries of the hides and skins. This blood supplies ideal condition for the growth of bacteria and favors putrefaction along the blood vessel (Tekle Zelleke, 2008).
2.6.2.3. Defects from Poor Pattern
It is meant, the shape or outline of the flayed hide when it is spread out flat. A regular pattern is very important to the tannery, because it enables them to get the best cuts and the most useful part of the raw material. Poor pattern that is asymmetric shape of the hide and skin is considered as a defect, as far as cuts or scores are concerned and this is commonly caused by incorrect line of ripping (Tefera Sertse, 2004). The bleeding cuts must be directly at the center of the throat. If the legs are not ripped open properly, the proportion of the hide in the shoulder and belly section is not proper. Thus, belly hide that should have been part of the belly may be on the shoulder area. “V” cut in the button either side of the tail downgrades the hide, according to the degree of damage to the pattern and it is very important that the bleeding cut, the belly cut, and the leg cut are made as straight (Selamawit Terefe, 2015).
2.6.2.4. Defect from Preservation and Storage
Preservation  methods  such  as  salting  or  frame  drying  are  not  practical  fully by farmers, collectors and traders of hides and skins, as a result of which hides and skins suffer  from  hair slips, mould  and  bacterial  attacks (Ahmed Husen et al., 2016). Delays in cleaning, drying or curing cause damage through putrefaction (Gezahegn Alemayehu et al., 2015).  Rubbing, wetting, vermin damage and insect damage are also damages that occur due to incorrect storage of skins (Ahmed Husen et al., 2016).
2.6.2.5. Defects due to Transportation
Inefficient transport may cause delays in arrival to tanneries or preservation centers because of which green or salted hide and skins deteriorate in quality. Poor  handling  during  loading  and  unloading  may damage  quality  of  hide  and  skin  (Tilahun Kenea, 2019). Rubbing damage caused during normal transportation by road is more or less negligible, but a certain amount of care is required to ensure protection of bales against rubbing and tearing on the outside surface by adequately covering them with hessian or gunnysacks (Selamawit Terefe, 2015).
[bookmark: _Toc377043874][bookmark: _Toc377053248][bookmark: _Toc178861268]2.7. Hide and Skin Preservation/Curing/
There are different ways of preservation of hides and skin, the most common ones are air-drying and wet salting. Generally, either by air-drying or wet salting hides and skins destined for market are preserved otherwise tanneries are located at close proximity for fresh state supply. Wet salting, although relatively more expensive, results in better quality compared to air-drying. According to Feleke Assefa and Amistu Kuma(2016) study in wolaita  zone  the  majority  of  the  household respondents (76%) sold hide and skin to market after backyard  slaughter  in  fresh  (unpreserved  state) whereas the rest respondents practice different types of hide  and  skin  preservation  techniques,  from  which ground  drying  (57%)  and  smoking  (24%)  were common. This is different from the report of Juhar Tesfaye et al. (2015), who showed that 85 % of hide and skin producers sell unpreserved hide and skin. These techniques of hide and skin curing are worse in maintaining the quality of hide and skin. As reported by the respondents, ease of using  and  material  availability  were  the  common reasons why the households preferred ground drying and smoking as methods of hide and skin preservation. In addition, 75 and 25% of butcheries in the study area sold fresh and salted hide to the market respectively (Feleke Assefa and Amistu Kuma, 2016). 
[bookmark: _Toc377043879][bookmark: _Toc377053249][bookmark: _Toc178861269]2.8. Grading of Hide and Skin	
The  quality  of skins  and  hides  is  defined  by  its  grade  through  a  process  called  grading. According to UNIDO (1991), hides are classified into first, second, third, and fourth grades according to the degree of defects and the area of the skin covered. When major defects cover most of the hide and skin area, then such hides and skins are considered rejects. According to Yacob Aklilu et al. (2002), noted that a high proportion of hides and skins in pastoral  areas  is  the low  quality grades  III  and  IV  and a low proportion  is of high quality grades I and II. According to Gezahegn Alemayehu et al., (2015) most of the hides and skins were lied in grade five (44.8%) and grade six (35.3%), whereas 2.8 and 8.7% of hides and skins fall in grade 1-3 and rejected, respectively. The Ministry of Agriculture and Livestock Development is doing  little to improve hides and skins quality and prices  although  it  is entrusted  with  the  responsibility  of  offering  licenses,  extension,  inspection,  grading  and advisory services. Lack of grading  has made  processing poor quality product  high and the cost become even higher at advanced stages of processing because only a small proportion of supply eventually gets  processed  into  quality  finished  leather. Although there is demand for higher quality products at domestic and export markets at higher prices, current  practices  are  reducing the current and potential value. Most  farmers, collectors  and  traders see  hides  and  skins  as  of low value and  a  by-product, therefore  not  deserving  enough  attention  or  proper  treatment (Gebrehiwot Berihu et al., 2018).
[bookmark: _Toc57870712][bookmark: _Toc377043880][bookmark: _Toc377053250][bookmark: _Toc178861270][bookmark: _Toc57870713][bookmark: _Toc520292113][bookmark: _Toc525389693]
CHAPTER THREE: MATERIALS AND METHODS

[bookmark: _Toc377040844][bookmark: _Toc377053251][bookmark: _Toc178861271][bookmark: _Toc377043881]3.1. Framework of the study
The research consists of two interrelated studies. The first part of the research was survey work on hide and skin quality management practices by producers (meat consumer and butchers), collectors and market actors in rural and urban areas of Fogera district. In addition, hide and skin utilization in both rural and urban areas was assessed; the second part of the study focused on evaluating the major slaughter, post slaughter defects and grading of hide and skin at collection centers in Woreta town.
[bookmark: _Toc377053252][bookmark: _Toc178861272]3.2. Description of the study area
The study was conducted in Fogera district of South Gondar Zone, northwestern Ethiopia. It is situated at 11° 58 N latitude and 37° 41 E longitudes. The district is 625 km from Addis Ababa and 55 km from the Regional capital, Bahir Dar city. The district is bordered by LiboKemkem district in the North, Dera district in the South, Lake Tana in the West and Farta district in the East. The district is divided into 30 rural and 6 urban Kebeles (Fogera district agriculture office, 2022).
The district is characterized by subsistence mixed farming system in which production of both crops and livestock is common economic activity. The altitude of the area is1787 m.a.s.l.  The mean annual rainfall ranges between 1103 to 1336 mm and that of ambient temperature ranges between12oC to 27oC. The district has 17 km of asphalt road that crosses the town, and 38 km of all-weather road and 67 km of dry weather road. The human population of the district is estimated to267, 687. Out of this, 135,952 are male and 131,735 are female. In Fogera district, there are 310,040 cattle, 108,897 sheep, 35,195 goats, 33,666 donkeys, 9 horses, 1,533 mules and  235,513chicken (CSA, 2022), and there are 3hide and skin collection centers and 25 veterinary clinics (Fogera District Health Office, 2022). 
[image: C:\Users\TIC\Desktop\research map\chalachew area map.jpg]
[bookmark: _Toc178861408]Figure 1: Map of the study area
[bookmark: _Toc377053253][bookmark: _Toc178861273][bookmark: _Toc87246218]Source: - Prepared by Geographic Information System (GIS) (December 1, 2022).
3.3 Study design
A cross-sectional study design was employed to assess hide and skin defects; preservation methods and grading of conditions in the Fogera district during the particular study time.  

[bookmark: _Toc102404516][bookmark: _Toc377043884][bookmark: _Toc377053254][bookmark: _Toc178861274][bookmark: _Toc57870714]3.4. Study population
[bookmark: _Toc377043885][bookmark: _Toc377053255][bookmark: _Toc178861275]The study populations included in this study were rural and urban households that keep livestock, meat consumers, intermediaries, collection centers, hotels and restaurants, butchery, local tanneries and key informants found in Fogera district. Besides, for  the  raw  hide  and skin defect assessment, the study  population  included  all  hide  and  skins of cattle, sheep and goats  supplied  to collection  centers.
3.5. Sampling Techniques and Sample size determination for Survey study

Study district was selected purposively based on accessibility and number of hide and skin warehouses. Three kebeles (Alember zuria, Zeng and Adisbetecrstian) from rural areas and two urban kebeles (Woreta 01 and Woreta 04) were purposively selected.  As availability of research fund was limited to visit more kebeles. The numbers of households from each kebeles were taken by the proportion of the number households who have livestock in each kebele in order to be interviewed (Table 1). Purposive sampling was used to select intermediaries, butcheries, and key informants but due to limited numbers, all collection centers were included in the study. 
[bookmark: _Toc377043070][bookmark: _Toc377048765]The number of respondents was determined by using the formula recommended by Yamane (1973). 
        n =
Where: n is sample size, N is number of household in the population, and e is level of precision of 95% confidence interval
The number of household in the population is 8594, based on this the sample size of this study was 382 (8594/1+8594(0.05)2)
[bookmark: _Toc178111312][bookmark: _Toc178861376]Table 1: Total household and sample size of the study kebeles
	District
	Kebeles
	Total household population
	Sampled population

	Fogera
	Zeng
	1200
	54

	
	Alember Zuria
	974
	43

	
	Woreta 01
	2000
	89

	
	Woreta 02
	2500
	111

	
	Adisbetecrstian
	1920
	85

	Total
	
	8594
	382


In addition to these 5 intermediaries, 12 butcher men, 10 hotels, restaurants, and 3 collection centers were included in the study.
[bookmark: _Toc377053256][bookmark: _Toc178861276]3.6. Sampling Techniques and Sample Size Determination for Monitoring study
[bookmark: _Toc377053257][bookmark: _Toc87246221]Simple random sampling technique was used to examine the slaughter and post slaughter defects on dry salted hide and skin at collection centers. For the monitoring study, sample size of hides and skins required for the examination of during and post-slaughter defects at collection centers was calculated by using the formula (Thrusfield, 2005).
n=
Where: - n=required sample size, Pexp is expected prevalence and d is desired absolute precision
Based  on  the  above  formula,  with  the  assumption  of  50%  expected  prevalence  as  there were  no  reports  from  study,  95%  level  of  confidence  (CL),  and  5%  desired  level  of precision  the  sample  size  was  calculated  as  384  for  hide and skins  of  each  animal  species. Accordingly, 1,152 (384 cattle hide, 384 sheep and 384 goatskins) were selected for the study. 

[bookmark: _Toc178861277]3.7. Data collection
[bookmark: _Toc377053258][bookmark: _Toc178861278][bookmark: _Toc377043886]3.7.1. Questionnaire survey
[bookmark: _Toc377053259]The process of data collection was managed under serious supervision of the researcher and the close follow up of advisors. Semi-structured questionnaires were prepared in English then translated into Amharic and pretested before the actual survey for the effective convey of the needed information for producers, collectors, collection center, and key informant. 
[bookmark: _Toc178861279]3.7.2. Defect assessment and grading (monitoring)
[bookmark: _Toc377053261][bookmark: _Toc178861280]The three collection centers found in Woreta town were regularly visited, samples of hide and skin were taken, and the defect types were identified and then registered on a prepared data sheet. Each selected skin and hide was examined for defects in natural light by the researcher, with the aid of experienced worker from collection centers and expert from Fogera trade and industry office. Dry salted hide  and  skins  were  selected  using  simple  random  sampling  and  assessed  for prevalence of defects by using close observation both in hair and flesh side.. Following defect identification, grading of hide and skin was done based on their defect or usable area (MOA, 1986; Dervacy and Getachew, 1988) and the result was registered on the prepared registration sheet.
3.8. Statistical analysis

[bookmark: _Toc57870723][bookmark: _Toc8507731][bookmark: _Toc494724762]The collected data were, coded, entered, managed and stored into Microsoft Excel and analyzed using Statistical Package for Social Sciences (SPSS, version 23) software. Descriptive statistics such as means, frequency distribution, and percentage were used to analyze categorical data. Chi-square (x2) test was used to know the association of variables. For ranking quality and price determination of hide and skin, priority index was employed: 
 PI =    
Index was calculated as the sum of [(3x number of household ranked  first) + (2 x number  of household  ranked  second)  +  (1 x  number  of  household ranked  third)]  given  for  an  individual  constraint  or opportunity divided by the sum of [(3 x number of household ranked first) + (2 x number of household ranked second) + (1 x number of household ranked third)] for overall quality and price.N = number of intermediary/owners of collection centers.

[bookmark: _Toc57870726][bookmark: _Toc377043890][bookmark: _Toc173863861][bookmark: _Toc178861281]
CHAPTER FOUR: RESULTS AND DISCUSSIONS
[bookmark: _Toc377053263][bookmark: _Toc178861282]4.1. Socio-economic characteristics of respondents
[bookmark: _Toc377043075][bookmark: _Toc377048770][bookmark: _Toc178111313]Demographic characteristics of respondents are presented in (Table 2). According to this study, the majority of respondents (98.75%) were male. The present study agrees with finding of Mitiku Eshetu et al. (2020), who reported that majority of respondents were male. This finding also slightly agrees with Mustefa Yasin (2021) in Assosa Town, who showed that 100% of the respondents were male. The reason why males dominate over female on hides and skin production, handling and marketing might be due to the burden of females at home job and overall house responsibility of female. Regarding age category of respondents, the majority of respondents (70%) were categorized between 31-45 years old (Table 2). The result of present study was in line with Demerech Argaw (2014), who reported that the average age of respondents lies in the range of 31 and 45 in Tiyo woreda of East Arsi Zone in Oromiya Region. In the current study area, more than half of the respondents were Illiterate (53%) (Table 2), which indicating technology adoption will be challenging. 
[bookmark: _Toc178861377]Table 2: Demographic characteristics of respondents in Fogera district
	Variables
	
	Overall
(N=382)
	Chi-square
	P-value


	
	Rural
(N=182)
	Urban (N=200)
	
	
	

	Sex (%)
	Male
	98
	99.5
	98.75
	
	

	
	Female
	2
	0.5
	1.25
	
	

	Marital status (%)
	Single
	-
	0.5
	0.25
	
	

	
	Married
	88
	89
	88.5
	
	

	
	Widowed
	8
	-
	4
	
	

	
	Divorce
	4
	10.5
	7.25
	
	

	Age category (%)
	16-30
	10
	7
	8.5
	
	

	
	31-45
	70
	68.5
	69.25
	
	

	
	Above 45
	20
	24.5
	22.25
	
	

	Educational level (%)
	Illiterate
	86
	19.5
	52.75
	
	

	
	Primary school
	12
	46
	29
	
	

	
	Secondary school
	2
	13.5
	7.75
	
	

	
	Diploma and above
	-
	21
	10.5
	
	

	Religion (%)
	Muslim
	7
	31
	19
	
	

	
	Orthodox
	93
	65
	79
	
	

	
	Protestant
	-
	4
	2
	
	


N=Number of respondents
[bookmark: _Toc377053264]A demographic characteristic of respondents from hotel/restaurants, intermediary, butcheries, and collection center owners is presented in (Table 3). From all hotels available for interview, 80% and 20% were males and females, respectively and all intermediaries, butcheries and collection center owners were male in the study area. The majority of the respondents (60%) from hotels/restaurants and intermediaries and 66.7% collection centers were older than 45 years, while 58% of the butchers were 31-45 years old (Table 3). Discusse with other authors the age interval indicates the presence or absence of active labor force, which can play a positive role in the work.
Regarding to the educational status of the current findings, the majority of respondents from all work categories attended elementary school, followed by high school education, and the least had a diploma or higher. Among, the owners of three hide and skin collection centers, one of them has completed secondary school and the rest were primary school (Table 3), Indicating that adopting new technologies has gotten easier. The centers absorb raw hides and skins supplied to the woreda market and sell salted products to tanneries. Hence, in most cases they played the leading role in price determination during purchasing at woreda level. All collection center owners had more than 10 years of experience on hides and skins trading at the time of this study. 
[bookmark: _Toc178111314][bookmark: _Toc178861378]Table 3 : Demographic profile of hotel/restaurants, intermediaries, butcheries and collection Center owners in Fogera district
	Variables	
	Hotel/restaurants(10)

	Middle men (N=5) 
	Butcheries
(N=12)
	collection center owners (3)

	Sex (%)
	Male
	80
	100
	100
	100

	
	Female
	20
	-
	-
	-

	Marital status
 (%)
	Single
	-
	40
	16.7
	-

	
	Married
	100
	60
	75
	100

	
	Widowed
	-
	-
	8.3
	-

	
	Divorce
	-
	-
	-
	-

	Age category
 (%) 
	16-30 
	-
	20
	-
	-

	
	31-45 
	40
	20
	58.3
	33.3

	
	Above 45 
	60
	60
	41.7
	66.7

	Educational
 level (%)
	Illiterate
	-
	20
	8.3 
	-

	
	Primary school
	50
	40
	66.7 
	66.7

	
	Secondary school
	20
	40
	16.7 
	33.3

	
	Diploma and above
	30
	-
	8.3 
	-

	Religion (%) 
	Muslim
	10
	-
	16.7
	-

	
	Orthodox 
	90
	100
	83.3
	100

	
	Protestant 
	-
	-
	-
	-


[bookmark: _Toc178861283]
4.2. Importance of Hide and Skin in Fogera district
According to the survey, results importance of hide and skins produced in Fogera district is presented in (Table 4). Respondents in Fogera district used cattle hides for cash income(selling), both for cash income and for creating household utensils, or exclusively for utensils in that order, yet there was no statistical significant difference ( P=0.5). The utilization of sheepskin differed significantly between urban and rural respondent households. According to the current findings, the majority of urban respondents used sheep kin for cash income, followed by making utensils for domestic use, whereas rural households used it primarily for making utensils, followed by both income and utensils the difference was statistical significant (p=0.000), In case of goat skin the majority of respondents in urban area sell goat skin whereas the majority of respondants in rural area make utensils for domestic purpose and difference was statistical significant (p=0.03).
[bookmark: _Toc178111315][bookmark: _Toc178861379][bookmark: _Toc377053265]This result is in agreement with Selamawit Terefe (2015), who reported that majority of the respondents sell hide and skin to the market in West Arsi, Oromiya Region. However, the current finding disagrees with the research finding of Hadush Berhe et al. (2013) in northern Tigray who reported that all respondents never sell cattle hides to market because they use them to prepare household utensils. Based on information obtained from FGD, domestically farmers used hide and skin as a source of making household containers such as bedding (“Kurbet”), harness (“Dibidab”), bench (“Wenber”), rope (“Mechagna”), cover of materials and others. In line with current study, different authors reported that farmers use cattle hide for multiple purposes. Getachew Bekele et al. (2017), who reported that producers use hide for cash income, bedding and making containers in Gambella Region. Mustefa Yasin (2021) in Assosa Town showed that hide and skin  in his study area were used as a source of various materials which includes making ropes, building houses, making milking containers, drums and seat covers. Habtamu Ayalew et al. (2018) reported that farmers use hide to make rope, bedding (“Kurbet”), to make seat cover and milk container in Gonder Town, Ethiopia.
Table 4: Importance of hide and skin in Fogera district
	Type of product
	Importance
	
	Overall (N=382) 
	Chi-square
	P-value

	
	
	 Rural
(n=182)
	Urban
(n=200)          
	
	
	

	Cattle hide
	Cash income
	2
	95.5
	48.75
	2.364
	0.5

	
	Make utensils for domestic purpose
	25
	4.5
	14.75
	
	

	
	Both for income and making utensils
	73
	-
	36.5
	
	

	Sheep skin
	Cash income
	-
	92
	46
	16.194
	0.000

	
	Make utensils for domestic purpose
	79
	8
	43.5
	
	

	
	Both for income and making utensils
	21
	-
	10.5
	
	

	Goat skin
	Cash income
	10
	90.5
	50.25
	13.996
	0.03

	
	Make utensils for domestic purpose
	66
	1
	33.5
	
	

	
	Both for income and making utensils
	24
	8.5
	16.25
	
	


[bookmark: _Toc173863864][bookmark: _Toc178861284]
4.3. Pre-slaughter defects on hide and skin in Fogera district

Pre-slaughter defects on cattle hides, sheep, and goatskins is shown on (Table 5). According to survey participants, the most common pre-slaughter defect on cattle hide were wounds, followed by ectoparasites, horn racks, and branding, however, there was no statistical significant difference among the defects(P=0.147). The current study agrees with Mesfin Sida (2023) who reported that scar/wound, ticks and lice, causes pre-slaughter defects on hide in Sidama Region. This finding is also in line with the research finding of Mitiku Eshetu et al. (2020) in West Shewa Zone, Oromiya Region who reported that Ectoparasites, wound and horn rake were the major pre-slaughter defects observed on live animals.
Respondents characterized the pre-slaughter defects of sheepskins as, ectoparasites, and wounds, in that order, however, there was no statistical significant difference among the defects (P=0.278). This finding is in line with the finding of Mesfin Sida (2023), who reported that parasite infestation (19.8%), bruising (8.3%), and warts (14.1%) caused defects on sheepskin in Sidama Region. This finding is also in agreement with a report by Mitiku Eshetu et al. (2020) who showed that Ectoparasites, wound and horn rake were the major pre-slaughter defects observed on live animals in West Shewa zone, Oromiya Region.  Tesfaye Kahsay et al. (2015) indicated that poor substance, cockle, scratch and warts were pre-slaughter defects of sheepskin in Tigray Region, Northern Ethiopia. Parasite infestation may cause irritation on the skin and makes animals annoyance. This leads to wound on the skin also may be cause to poor substance of the skin. This in turn degrades the quality of skin products. Report of the Hailegebrael Bedada (2014) shown that ecto parasites are among the major causes of sheep production constraints and quality deteriorations of exported skin in the Ethiopia. 
According to survey respondents, the most prevalent pre-slaughter defects of goatskin were ectoparasite, wound, and thorny plant damage, in that order and there was statistical significant difference among the defects (P=0.000).This result is in line with Zewdu Seyoum et al. (2015) who revealed that there is high level of external parasite infestation on sheep and goat at Amhara Regional State. As shown in Table 5, the higher prevalence of ecto-parasite (52%) was observed in goatskins, which was followed by thorny plant (5.25%) due to their poor management and browser feeding behavior. The prevalence of wound was higher in cattle hide than sheep and goatskins; this might be due to injury while fighting, animal/insect bites, the overall health of the animal and drug treatments.
[bookmark: _Toc178111316][bookmark: _Toc178861380]Table 5: Common pre-slaughter defects on hide and skin in Fogera district
	Pre-slaughter defect
	
	Cattle hide
	Sheep skin
	Goat skin 

	
	Rural (182)
	 Urban (n=200)
	Overall
(n=38)
	Rural (182)
	Urban (n=200)
	Overall
(n=382)
	Rural (182)
	Urban (n=200)
	Overall(n=38)

	Horn rake
	24
	-
	12
	
	
	
	
	
	

	Rope mark
	1
	2
	1.5
	
	
	
	
	
	

	Thorny plant
	1
	-
	0.5
	
	
	
	5
	5.5
	5.25

	Wound
	26
	30.5
	28.25
	3
	7
	5
	20
	9
	14.5

	Branding
	10
	-
	5
	
	-
	
	
	
	

	Ecto-parasite
	9
	34.5
	21.75
	47
	32.0
	39.5
	42
	62
	52

	Chi-square
	
	
	40.392
	
	
	14.366
	
	
	46.145

	P-value
	
	
	0.147
	
	
	0.278
	
	
	0.001



[bookmark: _Toc377053268][bookmark: _Toc178861285]4.4. Slaughtering practices of respondents
[bookmark: _Toc178111317][bookmark: _Toc178861381]The slaughtering techniques of participants in the research area's is summarizes in (Table 6). According to study respondents, all farmers, 63% of urban people, and 33% of butchers slaughter cattle in their surroundings by lying down on the ground, whereas all hotels and restaurants slaughter cattle in an abattoir. On the other hand, all farmers, all urban dwellers, all butchers, and roughly 30% of hotel and restaurant participants slaughter sheep and goats by hanging on a tree, whereas 70% of hotel and restaurant respondents slaughter in an abattoir. This finding nearly agrees with Mesfin Sida (2023), who reported that 60% of butcher men and all (100%) of hotels and restaurants slaughter their cattle in abattoirs. This result is also in line with Mitiku Eshetu et al. (2020) who reported that all the households participated in his study slaughter their animals on the ground. 
Table 6: Slaughtering practices of respondents in Fogera district
	Type of animals
	Slaughtering techniques 
	Respondents

	
	
	Farmer (n=182) 
	Urban dwellers (n=200)
	Butcher men (n=12)
	Hotels/restaurants (n=10)

	Cattle 
	On ground 
	182(100)
	126(63)
	4 (33.3)
	-

	
	By hanging on the tree
	-
	-
	-
	-

	
	Abattoirs
	-
	74(37)
	8 (66.7)
	10 (100)

	Sheep and goat
	On ground 
	-
	-
	-
	-

	
	By hanging on the tree
	182(100)
	200 (100)
	12(100)
	3 (30)

	
	Abattoirs 
	-
	-
	-
	7 (70)


[bookmark: _Toc173863866][bookmark: _Toc178861286][bookmark: _Toc377053269]
4.4.1. Material used during slaughtering livestock
[bookmark: _Toc178111318]During slaughtering, materials used by various group of respondents is shown in (Table 7). about 55, 67, 60, 60 % of farmers, butcheries, hotel/restaurants and urban dwellers, respectively used straight sharp tip knife for ripping and flaying hide and skin of the animals. However, 15, 10, 8 and 18% of urban dwellers, hotel/restaurants, butcheries and farmers, respectively used straight sharp tip knife for ripping and curved sharp tipped knife for flaying. On the other hand, 25, 27, 30 and 25% of butcheries, farmers, hotel/restaurant and urban dwellers, respectively used both straight sharp tip knife and curved sharp tipped knife for flaying. 
[bookmark: _Toc178861382]According to this survey result, the majority of the respondents used improper knives during slaughtering for ripping and flaying that increased the probability of flay cuts, corduroying and gauge mark as defects during slaughtering. The result is consistent with the report of Bisrat Gebremichael (2014) that  explained due to inappropriate slaughtering methods hole/flay cuts, score, gouges, siding are the commonly observed and visible defects at tanneries in Addis Ababa and Modjo. 
Table 7: Material used during slaughtering livestock in Fogera district
	Materials used
	Respondents (%)

	
	Hotel/restaurants (n=10)
	Butcheries (n=12)
	Urban dwellers (N=200)
	Farmers (N=182)

	Straight sharp tip knife for ripping and curved sharp tipped knife for flaying 
	10
	8
	15
	18

	curved sharp tipped knife for ripping
Straight sharp tip knife for ripping and flaying
Both straight sharp tip knife and curved sharp tipped knife for flaying
	 -

60

30
	-

67

25
	-

60

25
	-

55

27


[bookmark: _Toc178861287]
4.5. Preservation methods of hide and skin in Fogera district
[bookmark: _Toc377053270]Preservation  methods  of  hide  and  skin  in  Fogera district is presented  in  (Table  8). Out of the 182 farmers interviewed, (44%) used the preservation methods of ground sun drying and (56%)\use air-drying and none of them used salt drying nor frame drying. This could be associated with the fact that majority of the respondents were not aware of the modern preservation techniques.  This study was not supported by the report of Gezu Etissa et al. (2018), who showed that the majority of the respondents (73.3) practice wet salting method to preserve hide and skin. However, only 26.7% of the respondents practice dry salting. This finding also disagrees with the finding of Getachew Bekele et al. (2017), who indicated that about 94.01% of the respondents used air-dry method preservation while about 6.25% use salt for hide and skin preservation. The preservation methods of hide and skin for most of farmer respondents were traditional use. 
[bookmark: _Toc178111319][bookmark: _Toc178861383]All intermediaries and collection centers in the study area preserve hide and skin by using only salt drying. This study comply with that of Mesfin Sida (2023), who indicated that all collection center preserve sheep and goat skin using salt drying. Regarding to urban dwellers, butcher men and hotels/restaurant, all of them were not using any preservation method for hide and skin. They try to bring to the market as it was in a fresh state. All of the interviewed respondents (100%) do not use frame-drying method of hide and skin preservation because their main purpose was meat and the income they earn by selling hide and skin was very little. 
Table 8: Preservation methods of hide and skin in Fogera district
	Preservation methods 
	Respondents (%)

	
	Farmers (182)
	Middlemen (5) 
	Collection center (3) 

	Ground sun drying
	80 (44)
	-
	-

	Air drying
	102 (56)
	-
	-

	Dry salting
	-
	5 (100)
	3 (100)

	Frame drying
	-
	-
	-



[bookmark: _Toc178861288]4.6. Transportation of hide and skin
Based on the survey result, hides are transported from producers to markets using different methods that include animal transport, by cart and carrying (Table 9. Majority of producers who supplied cattle hide to the market used Animal transport as a means of transport followed by cart in study area (Table 9). There was significant difference (p=0.000) on method of transportation of cattle hides between the urban and rural people. Similarly, most rural and urban respondents used carrying system (97.45%) to bring their sheep and goatskins to the markets. However, there is non-significant difference (p=0.216) on method of transportation of sheep and goatskin to market between rural and urban areas (Table 9).This study agrees with that of Selamawit Terefe (2015), who indicated that hides and skins are mainly transported from producers to markets using different methods that include animal transport, by cart, vehicle, on foot in open air and on foot in plastic bags in Arsi negele and Shashemene woreda. Hadush Berhe et al. (2013) in Northern Tigray reported a similar transportation condition. It was stated that the most common transportation systems for the raw hides and  skins  by  the  farmers is  through  sacks,  carrying  by them  through  sticks  and carrying by their hand for their raw hides and skin. 
[bookmark: _Toc178111320][bookmark: _Toc178861384]From the total of 12 butcheries that sold hide to market, 25% of them use cart and 75% on Carrying. This study was not supported by the report of Selamawit Terefe (2015), who showed that 90.5% of the respondents use cart and the other 9.5% use animal transportation method in Arsi negele and Shashemene districts. Similarly, for sheep and goatskin, from 12 butcheries who sold skin to market, transported by carrying (100 %) for the transportation of their skin to the market. All the five intermediaries who responded to this interview transport a cattle hides, sheep, and goatskin by cart. Based on the survey result the entire collection center in the study area transport their hide and skin to tanneries in Bahir dar using Isuzu tracks. This result in line with Mesfin Sida (2023), who indicated that collection centers transport-collected product to Mojo and Addis Ababa tannery by car. The current result also in line with Berhe Arkebe (2009), who reported that all local collectors used pack animals and small Isuzu trucks to transport from local markets to the town and wholesale traders used medium and big size trucks to transport hides and skins to Wukro, Adigrat, and Addis Ababa. The salted and orderly arranged raw products are bundled together just prior to loading and was opened as soon as they are received by the tanneries.
Table 9: Transportation of cattle hides, sheep and goatskins in Fogera district
	Method of transportation
	Cattle hide
	SheepandGoat skins

	
	Rural
(N=182)
	Urban
(N=200) 
	Overall
(N=382)
	Rural
(N=182)
	Urban
(N=200)
	Overall
(N=382)

	Animal transport (%)
	77
	-
	38.2
	1.6
	-
	0.8

	Carrying (%)
	23
	36.5
	30.05
	98.4
	96.5
	97.45

	By cart (%)
	-
	63.5
	31.75
	-
	3.5
	1.75

	
	Intermediaries
	
	
	
	
	

	Chi-square
	34.795
	8.318

	P- value
	.000
	0.216


[bookmark: _Toc377053271][bookmark: _Toc178861289]
4.7. Judging criteria of hide and skin during selling and purchasing in Fogera district

The judging criteria used to sell and purchase hide and skin in Fogera district is shown in (Table 10). Findings from direct observation and survey result suggested that owners of collection centers and intermediaries use various criteria to identify the quality of the product they received from the producers when they were buying hide and skin. Based on the survey result the results showed that freshness was ranked as first criteria to determine the quality of hide and skin followed by knife cut (Table 10). Chemonics (2002) who stated that weight, size, patches, and holes are just a few of the parameters that determine the value of hides and skins reported comparable findings. 
[bookmark: _Toc178111321][bookmark: _Toc178861385]Table 10: Judging criteria to buy and sell Hide and Skin in Fogera district
	Criteria 
	Index 
	Rank

	Knife cut
	0.25
	2

	Freshness
	0.75
	1


[bookmark: _Toc178861290][bookmark: _Toc377053272][bookmark: _Toc160456638]4.8. Monitoring Study
[bookmark: _Toc173863870][bookmark: _Toc178861291]4.8.1. Defects of dry salted hide and skin at collection centers in Fogera district
Defects identified on dry salted hide, sheep and goatskins at collection centers in Fogera district are presented in (Table 11). The findings of this study clearly showed that no dry salted hide was detected free of defects. Based on physical observation of dry salted hide, flesh remnant, flay cut and dirt contamination were the main defects observed inFogera district This result was lower than Mitiku Eshetu et al. (2020) who indicated that flesh remnant (94.3%), dirt (74.3%), corduroying (71.4%)in West Shewa zone, Oromiya region. However, this finding disagrees with the report of Alemnesh Belete et al. (2018) who stated that cockle (68.1%), scratch (29.5%), scar (19.3%) and putrefaction (18.7%) were the main defects of cattle hide. In cattle hide the prevalence of corduroying (10.4%), flay cut (74.83%), gouge mark (41.7%), poor pattern (60.6%)  and  dirt (73.1%) in the present study were higher than the result of Melkamu Bezabih (2014), who reported in East Gojam zone of Amhara regional state as corduroying (7.9%), flay cut (12.2%), gouge mark (17.7%), poor pattern (13.5%) and dirt (17.9%). similarly, this result was also higher than Behailu Amde's' finding in East Arsi zone, Oromiya Region (2015) who indicated that poor pattern (6.0%), dirt (43.3%), flay cut (73.3%), however, he reported higher corduroying (74.1%) and gouge mark (67.4%).
This finding was lower than research finding of Selamawit Terefe (2015) in West Arsi, Oromiya Region in case of dirt (92.2%) and corduroying (30%) but Selamawit’s finding was lower on flesh remnant (81.1%) and flay cut (37.8%) as compared to the current study. The reason for the highest prevalence of flesh remnant, flay cut and dirt contamination in this result might be directly related to the absence of proper slaughtering facilities in the study areas.
All rural people and urban dwellers slaughtered cattle everywhere, they did not give attention to the hide quality, and they used un-recommended knife. Moreover, most of the slaughtering was taken place at night or early in the morning before 5:00 PM without sufficient illumination. In addition, those hide that came from animals slaughtered  for  festivity  purposes were with  higher  defects  due  to  faulty slaughtering techniques  and  handling  of  the  hide. This finding is comparable with that of USAID (2013), who stated that manual removal of hides and skins could cause extensive damage to the hide /skin via cuts and holes, which substantially reduces their value. On the dry salted sheepskin, flay cut (67.4%), flesh remnant (50%) and dirt (41.5%) were the major defects recorded in current study (Table 11), this might be due to the use of unsuitable knives and unsafe slaughtering area. This finding is not in line with the report of Baradin Aman et al. (2019) who showed that the leading overall defect of wet salted sheepskins was poor pattern (50.83%), dirt (44.16%), and corduroying (28.33%). This result also disagrees with the report of Selamawit Terefe (2015), who reported that the major salted sheepskin defects were flesh remnant (69%), dirt (52.8%), and poor pattern (19%). 
[bookmark: _Toc178111322]The leading overall defect of dry salted Goatskins of this result was flesh remnant (65.8%), flay cut (39.53%) and dirt (44.2%). The current result is not in line with the research finding of Baradin Aman et al. (2019), who showed that the major defects on wet salted goatskins were poor pattern (32.22%), dirt (28.88%) and flay cut (26.66%). This result also disagrees with the report of Melkamu Bezabih. (2014), the leading overall defects of wet salted goatskins were filthiness (28.3%), poor pattern (18.3%) and flay cut (15.6%). As shown in (Table 11), poor pattern, flay cut hole, flesh remnant, blood, dirt, branding, putrefaction and gouge mark were higher in cattle hide than sheep and goatskins. The reason for this difference might be carelessness during ripping process, improper use of knife and non-experienced ripper. In goatskins, there was a higher prevalence of corduroying (11.1%) than cattle hide and sheepskin, this might be due to poor flaying. This result disagree with the report of Behailu Amde (2015), who showed that remained flesh on skin and poor substance were higher in goat than sheep skin in East Arsi zone, Oromiya region. A higher prevalence of salt spot (40.3%) was observed in sheepskin than cattle hide and goatskin, this might be due to improper salting. This study was not supported by the report of Ewunetu Bekele. (2017), who showed that poor pattern, flay cut hole and flesh remnant were higher in sheepskin than goatskin in West Shewa Zone, Oromiya region. 
[bookmark: _Toc178861386]
Table 11: Overall defects of dry salted hide, sheep and goatskin at collection centers in 
Fogera district
	Types of Defects 
			Animal species

	
	Goat skin
	Sheep skin
	Cattle hide

	Flay cut
	73 (39.53)
	129 (67.4)
	150 (74.83)

	Blood
	28 (14.9)
	25 (14.5)
	37 (17.86)

	Corduroying
	19 (11.1)
	18 (10.4)
	21 (10.4)

	Dirt
	84 (44.2)
	80 (41.5)
	145 (73.1)

	Poor pattern
	46 (26.1)
	22 (11.63)
	125 (60.6)

	Putrefaction
	35 (18.1)
	36 (18.06)
	65 (31.7)

	Flesh remnant
	122 (65.8)
	96 (50)
	160 (82.2)

	Branding
	7 (3.7)
	7(3.76)
	100 (46.5)

	Gouge mark
	20 (11)
	11 (5.96)
	88 (41.7)

	Salt spot
	24 (12.6)
	65 (40.3)
	85 (38.86)


[bookmark: _Toc173863871]NB Percentage values in each column exceed 100% because of two or more defects were observed on one hide/skin during physical examination.
[bookmark: _Toc178861292]4. 8.2.Grading of dry salted hide, sheep and goat skin at collection centers inFogera district

According  to  the  overall  grading  percentage  of  the dry salted  hide, majority were placed in grade 1 and 2  and a few hides on grade 3 but there was no grade 4 and rejected hide (Table 12). This result is in agreement with UNIDO (2002) who reported that majority of the hide were placed in grade 1 followed by grade 2 and grade 3. However, the current result contradict with to some extent with the finding of Melkamu Bezabih (2014) who showed that the majority of the hide in East Gojam Zone lies in grade 2  followed by grade 1 and grade 3. The grading of the dry salted sheepskins is presented in (Table 12). The dry salted sheepskins in the study area were placed in the order of grade 2 > grade 1> grade 3 > grade 4 but there was no rejecte. This study agrees with  Baradin Aman et al. (2019) who indicated that the overall grading of the wet salted sheep skins was Grade II (42.5%) the first rank, Grade I (31.66%) the second rank, Grade III (13.33%) the third rank, grade IV (11.66%) the  forth rank and reject (0.83%). This result was also in agreement with the report of Zembaba Tilila et al. (2013) who reported that Grade II was the first rank (36.33%), Grade I was the second rank (29.68%) and Grade III was the third rank (28.14%) of salted sheepskins. 
[bookmark: _Toc178111323][bookmark: _Toc178861387]The overall grading of dry salted Goatskin of the present study was placed in the order of grade 1 > grade 2> grade 4 > grade 3 > rejected (Table 12). The result of the current study was not supported by the report of Baradin Aman et al. (2019), who showed that Grade II (40.27%)  was in the first rank, Grade I (30.27%) the second rank, Grade III (21.94%) the third rank, grade IV (7.22%) the forth rank and  reject  (0.27%) in wet salted goat skins. The current result also contradicts with the finding of Melkamu Bezabih (2014), who reported that  the overall grading of the wet salted goat skins according to their rank was Grade II (54.4%) as the first rank, Grade I (31.4%) as the second, and Grade III  (14%) as the third rank. In the current study there were rejected dry salted goatskins, this is due to lack of improper preservation and storage place in Fogera district. 
Table 12: Overall Grading of dry salted cattle hide, sheep and goatskin at collection centers in 
Fogera district
	Grade level	
	Goat skin (%)
	Sheep skin (%)
	Cattle hide (%)

	I
	44.7
	29.9
	63.8

	II
	30.2
	49.1
	32

	III
	7.7
	 16.4
	4.2

	IV
	16.97
	 4.6
	-

	Reject
	0.3
	-
	-

	Total
	100
	100
	100


	
[bookmark: _Toc173863872][bookmark: _Toc178861293]
CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc173863873][bookmark: _Toc178861294]5.1. Conclusion	
Results of the present study showed that majority of respondents sell their hide and skin to get income some of them use hide at home to make saddle, bed and rope. About 16.5, 19 and 15.5% of  respondents  replied  that  they  do  not  have  any knowledge  about cause of pre-slaughter defects of cattle hide, sheep and goat skins respectively, so  that  they  do  not  care  about  hide  and  skin  safety  of animals. Based on physical observation, flesh remnant (82.2%), flay cut (74.83%) and dirt contamination (73.1%) for dry salted cattle hide, whereas, flesh remnant (65.8%), flay cut (39.53%) and dirt (44.2%) for Goat skin; and flay cut (67.4%), flesh remnant (50%) and dirt (41.5%) for sheep skin were the prevalent defects in the study area. Majority of butcher men and all of interviewed hotels and restaurants slaughter cattle in the abattoirs, but some of butcher men slaughter cattle on the ground. Whereas only 70% of hotels and restaurants and none of butcher men slaughter their sheep and goat in the abattoirs. The farmer respondents of the study area practice two types of preservation methods, which are sun drying and air-drying. The majority of respondents (56%) practice air-drying method to preserve hide and skin. However, 44% of the respondents practice sun drying but all intermediaries and collection centers in the study area preserve hide and skin by using only dry salting. The judging criteria of hide and skin during selling and purchasing are based on freshnes and knife cuts where the former ranks first. The grading rank of dry salted cattle hides was Grade I (63.8%); Grade II (32%) and Grade III (4.2%) were 1st, 2nd and 3rd rank, respectively. The grading rank of  dry salted goat  skins was  Grade  I(44.7%), Grade II (30.2%), Grade III (7.7%), grade IV (16.97%) and reject (0.3%)  were 1st,2nd, 3rd,4thand 5thrank, respectively ; and for dry salted sheep skins was grade II (49.1%), grade I (29.9%), grade III (16.4%) and grade IV (4.6%) were 1st, 2nd, 3rd, 4th rank, respectively. 
[bookmark: _Toc173863874][bookmark: _Toc178861295]5.2. Recommendations
Based on the result of present findings the following recommendations were suggested:
· Awareness creation programs on pre, slaughter and post-slaughtering defects through extension service is very crucial to improve the quality of hide and skin for maximizing income
· Use of dry salt preservation methods in Fogera district is strongly needed to improve the quality of hides and skins
· Appropriate ripping and flying knife should be prepared to reduce the defects of hides and skins.
· Additionally grading of rawhide& skins should be practiced.
[bookmark: _Toc178861296]
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CHAPTER SEVEN:  APPENDICS
Questionnaire Survey Format
Data collection format on Assessment of defects, preservation methods and Hide and skin grade in urban and rural areas of Fogera district.
[bookmark: _Toc178861418]Appendix 1: Questionnaire for Farmers
1.  Respondent Name_______________________
2. Sex of the respondent        A. Male                B. Female      
3. Marital status of respondents       A. Single       B. Married         C. Widowed         D. Divorce        
4. Age of the respondent       A. Young             B. Adult         C. Elderly
5. Kebele of the respondent    A. Adisbetecrstian         B. Zeng           C. Alember zuria 
6. Education level of the respondent     A. Illiterate        B. Basic education       C. Primary school        D. Secondary school        E. Diploma and above        
7. Religion of the respondent     A. Muslim          B. Orthodox        C. Protestant         D. Others
8. Livelihood of the respondent 
A. Livestock production      B. Crop production          C. Mixed      D. Other specify
9. Livestock group reared   A.Cattle   B. Sheep   C. Goat   D. Poultry   E. Equine   F. All
10. Age of the animal slaughtered
A. Young             B. Matured           C. Old              D. All age groups
11. Sex of the animal slaughtered
A. Uncasterated male        B. Castrated male      C. Female animals        D. All sex groups        
12. Did you care for skin and hides while managing your animals?   A.Yes       B. No
13. If yes for Q No 12, how did you care your animal to reduce hide and skin damage?
A. Treating wounded animals     B. Avoiding damage to skin at work, during transport
And grazing     C. through proper housing       D. Dehorning        E. Treating animal for external parasite 
14. Did you get veterinary service when they get sick?   A. Yes       B. No
15. Which type of factor most affects hide quality before the animal was slaughtered?
A. Ecto-parasite    B. Horn rake    C. Rope mark   D. Thorny plant   E. Wound      F. Branding   
G. Poor nutrition    H. Do not have awareness  
16. Which type of factor most affects sheepskin quality before the animal was slaughtered?
A. Ecto-parasite    B. Horn rake    C. Rope mark    D. Thorny plant   E. Wound      F. Branding   
G. Poor nutrition   H. Do not have awareness     
17. Which type of factor most affects goatskin quality before the animal was slaughtered?
A. Ecto-parasite    B. Horn rake    C. Rope mark   D. Thorny plant    E. Wound     F. Branding   
G. Poor nutrition   H. Do not have awareness    
18. Have you ever apply branding on your animal? A. Yes     B. No
19. If yes for Q No 18, for what purpose did you use branding on your animal?
A. Identification        B. Treatment of diseases      C. Other specify
20. In which animal species branding was applied.   A. Sheep     B. Goat     C. Cattle     d. All
21. In which part of the animal body branding was applied.  A. Hind leg        B. Fore leg    C. On the neck      D. At the back     E. Flank region      F.Other specify
22. Did you slaughter animals in your home?  A. Yes       B. No
23. If yes for Q No 22, which animal species did you slaughter in your home?
A. Cattle      B. Sheep       C. Goat       D. Sheep and goat          D. All
24. Which slaughtering technique was used during slaughtering cattle?
A. on the ground B. hanging on the pole      C. in the abattors
25. Which slaughtering technique used during slaughtering Sheep and goat?
A. on the ground          B.by hanging on the tree/ pole        C. in the abettors
26. What type’s material you use during slaughtering?  A. straight sharp tip knife for ripping and curved sharp tipped knife for flaying    B. curved sharp tipped knife for ripping    C. Straight sharp tip knife for ripping and flaying        D. both straight sharp tip knife and curved sharp tipped knife for flaying
27. Did you preserve the hide and skin?  A. Yes      B. No
28. If yes for Q No 26, which preservation technique used to preserve the hide and skin?  
A. Frame dry         B. Ground dry         C. Air drying        D. Dry salt        D. Wet salting
29. Did you know the impact of storing hide and skin without preservation more than 3hrs? 
A.Yes         B. No
30. For how long you store in your home before selling the hide and skin without preservation.    A. For 6 hrs      B. For 12 hrs       C. for one day         D. for more than one day
31. What was the reason for dalliance to sale hide and skin in time? 
A. Lack of market accessibility      B. Waiting the coming market day     C. Lack of emphasis due to unfair price
32. For whom you sold hide and skin?
A. Village level collectors   B. Collection center      C. Local tanners       D. Hide and skin collectors  
33. How did you transport the hides from home to market? 
 A. by animal transport         B.by cart           C. Vehicle        D. carring
34. How did you transport the skin from home to market?
A. by animal transport       B. by cart        C.  Vehicle      D.  carring
35. Did you receive any training on how to slaughter and flay your animals in backyard? 
A. Yes          B. No
36. Where did you treat your sick animals? A. Veterinary clinic    B. Buy medicine and treat myself    C. Use traditional method of treatment   D. Get support from friends   E. Do nothing
37. What was the important of cattle hide for you?   A. Cash income      B. to make utensils for domestic purpose     C. Both for income and making utensils
38. What was the important of sheepskin for you?   A. Cash income      B. to make utensils for domestic purpose     C. Both for income and making utensils 
39. What was the important of goatskin for you?   A. Cash income      B. to make utensils for domestic purpose     C. Both for income and making utensils  
[bookmark: _Toc178861419]Appendix 2: Questionnaire for urban dwellers
1. Respondent Name __________
2. Sex of respondent   A. Male        B. Female
3. Marital status of the respondent      A. Single       B. Married        C. Widowed        D. Divorce
4. Age of the respondent   A. Young      B. Adult      C. Elderly
5. Kebele of the respondent     A. 01          B. 04                 
6. Respondent Education: A. Illiterate B. Primary school    C. Secondary school     D. Diploma and above       
7. Religion of the respondent      A. Muslim         B. Orthodox          C. Protestant      D. Others
8. Livelihood of the Respondent
A. Government worker B. Non-governmental organization C. Merchant           D. Others----
9. Age of the animal slaughtered      A. Young      B. Matured      C. Old       D. All age groups
10. Sex of the animal slaughtered      A. Uncastrated male       B. Castrated male       C. Female animals     D. All sex groups  
11. Did you slaughter animals in your home?  A.Yes       B. No
12. If yes for Q No 11, which animal species did you slaughter in your home?
A. Cattle      B. Sheep       C. Goat       D. All 
13. Which slaughtering technique used during slaughtering cattle?
A. on the ground    B. Hanging on the pole     C. in the abattoir
14. Which slaughtering technique used during slaughtering sheep and goat?
A. on the ground         B. by hanging on the tree/ pole        C. in the abattoir
15. What type’s material you use during slaughtering? A. straight sharp tip knife for ripping and curved sharp tipped knife for flaying    B. curved sharp tipped knife for ripping   C. Straight sharp tip knife for ripping and flaying   D. both straight sharp tip knife and curved sharp tipped knife for flaying
16. Did you care for skin and hides while managing your animals?  A. Yes       B. No 
17. If yes for Q No 16, how did you care your animal to reduce hide and skin damage
A.Treating wounded animals     B. Avoiding damage to skin at work, during transport
And grazing   C. through proper housing     D. Dehorning   E. Treating animal for external parasite 
18. Which type of factor most affects hide quality before the animal was slaughtered?
A. Ecto-parasite    B. Horn rake    C. Rope mark   D. Thorny plant   E. Wound      F. Branding   
G. Poor nutrition     H. Do not have awareness    
19. Which type of factor most affects sheepskin quality before the animal was slaughtered?
A. Ecto-parasite    B. Horn rake    C. Rope mark    D. Thorny plant   E. Wound      F. Branding   
G. Poor nutrition    H. Do not have awareness     
20. Which type of factor most affects goatskin quality before the animal was slaughtered?
A. Ecto-parasite    B. Horn rake    C. Rope mark   D. Thorny plant   E. Wound      F. Branding   
G. Poor nutrition    H. Do not have awareness  
21. Did you preserve the hide and skin?  A. Yes      B. No
22. If yes for Q No 21, which preservation technique used to preserve hide and skin? 
A. Frame dry      B. Ground dry         C. Dry salted         D. Wet salting
23. Did you know the impact of storing hide and skin without preservation more than 3hrs? 
A.Yes         B. No
24. If No for Q No 23, for how long you store in your home before selling the hide and skin without preservation.  A. For 6 hrs     B. For 12 hrs    C. for one day     D. for more than one day
25. What was the reason for dalliance to sale hide and skin in time? 
A. Lack of market accessibility   B. Waiting the coming market day   C. Lack of emphasis due to unfair price
26. For whom you sold the hide and skin?
A. Village level collectors       B. Collection center/ market      C. Others__
27. How did you transport the hide from home to market center?  
A. By Animal transport       B. By cart      C. By vehicle       D. carring
28. How did you transport the skin from home to market center?
A. By Animal transport   B. By cart   C. By vehicle   D. carring
29. Did you receive any training on how to slaughter and flay your animals in backyard? 
A. Yes         B. No
30. What was the important of cattle hide for you?   A. Cash income      B.to make utensils for domestic purpose     C. Both for income and making utensils 
31. What was the important of sheepskin for you?   A. Cash income      B.to make utensils for domestic purpose     C. Both for income and making utensils  
32. What was the important of goatskin for you?   A. Cash income      B.to make utensils for domestic purpose     C. Both for income and making utensils   
[bookmark: _Toc178861420]Appendix 3: Questionnaire for Butchers/ restaurants
1. Respondent ID __________
2. Sex of respondent   A. Male        B. Female
3. Marital status of the respondent      A. Single       B. Married        C. Widowed        D. Divorce
4. Age of the respondent   A. Young      B. Adult      C. Elderly 
5. Respondent Education   A. Illiterate     B. Primary school     C. Secondary school       D. Diploma and above       
6. Religion of the respondent     A. Muslim       B. Orthodox        C. Protestant       D. Others
7. What kinds of animals did you slaughter? 
A.Cattle     B. Sheep       C. Goat     D. All
8. Age of the animal slaughtered    A. Young        B. Matured         C. Old        D. All age groups
9. Sex of the animal slaughtered     A. Uncastrated male      B. Castrated male      C. Female animals       D. All sex groups
10. Where did you buy the animals?      A. Local market      B.from another market
11. How did you transport your animals from the market to the slaughterhouse/restaurants? 
A. On foot         B.by track
12. Have  you  noticed  any  condition  that  could  damage  the  skin/body  of  the  animal  along    transportation route?  A. Yes        B. No
13. What criteria did you use to buy your animals for slaughter? 
A. Animal with good body condition          B. Animal with good body condition and pure skin
14. Did you consider the look or quality of the skin when you buy?
A. Yes       B. No
15. Where did you keep the animals until they were slaughtered? 
A.in house with concrete floor    B.in house with smooth earth floor    C.in house with rough earth floor     D.in fenced pen with rough earth floor     E. In fenced pen with smooth earth floor
16. Did you care for the skin before slaughter?  A. Yes        B. No
17. Which slaughtering technique used during slaughtering cattle?
A.on the ground B.by hanging on the pole        C.in the abattoir
18. Which slaughtering technique used during slaughtering sheep and goat?
A.on the ground B.by hanging on the tree/ pole     C.in the abattoir
19. What type’s material you use during slaughtering?  A. straight sharp tip knife for ripping and curved sharp tipped knife for flaying    B. curved sharp tipped knife for ripping   C. straight sharp tip knife for ripping and flaying   D. both straight sharp tip knife and curved sharp tipped knife for flaying
20. Did you take care during slaughtering not to cut the hide and skin?  A. Yes      B. No
21. Did you preserve the hide and skin?  A. Yes      B. No
22. Did you know the impact of storing hide and skin without preservation more than 3hrs? 
A.Yes        B. No
23. If No for Q No 21, for how long you store in your home before selling the hide and skin without Preservation. A. For 6hrs     B. For 12 hrs    C. for one day    D. for more than one day
24. What was the reason for dalliance to sale hide and skin in time? 
A. Lack of market accessibility   b. waiting the coming market day   c. lack of emphasis due to unfair price
25. For whom you sold hide and skin? A. Village level collectors      B. collection center/ market   C. Others_____
26. How did you transport the hide to market center? A.by animal transport     B. by cart C.Vehicle      D. carring
27. How did you transport the skins to market center? A.by animal transport     B.by cart   C. Vehicle        D. carring
28. Did you receive any training on how to slaughter and flay your animals in backyard? 
A.Yes        B. No
[bookmark: _Toc178861421]Appendix 4: Questionnaire for Key informants
1. Respondent Name __________
2. Sex of the respondent     A. Male       B. Female
3. Marital status of the respondent      A. Single       B. Married        C. Widowed        D. Divorce 
4. Age of the respondent     A. Young       B. Adult      C. Elderly
5. Respondent Education   A. Illiterate    B. Primary school    C. Secondary school     D. Diploma and above      
6. Religion of the respondent   A. Muslim     B. Orthodox       C. Protestant       D. Others____
7. Respondent occupation   A. Veterinarians      B. Farmers      C. Development agent   
 D. Woreda expert 
8. Is there any extension work on hide and skin quality management?  A. Yes       B. No
9. Is there any training given to improve the knowledge of all hide and skin actors including     traders and butchers?  A.Yes      B. No
[bookmark: _Toc178861422]Appendix 5: Questionnaire for intermediaries
1. Respondent Name________
2. Sex of the respondent   A. Male         B. Female
3. Marital status of the respondent      A. Single       B. Married        C. Widowed        D. Divorce 
4. Age of the respondent   A. Young      B. Adult       C. Elderly  
5. Respondent Education:   A. Illiterate      B. Primary school      C. Secondary school       D. Diploma and above      
6. Religion of the respondent     A. Muslim        B. Orthodox        C. Protestant       D. Others___
7. How long have you been in Hides & Skins business? 
A. <1 year         B. 1-5 years        C. 6-10 year’s          D. above 10 years
8. How often did you participate in the trade? A. Daily       B. Every market day       C. Only during festivities      D. Other (specify) 
9. Which type of Hide/ skins was highly demanded in the market?
A. Fresh          B. Air-dried         C. Salted        D. Other (specify)   
10. Did you use any preservation method for hides and skins?   A. Yes      B. No
11. If yes for Q No 10, which preservation method did you use? 
A. Air dried         B. Frame dry         C. Ground dry         D. Dry salt        E. Wet salting 
12. What criteria did you use to buy hide and skins?  A. Size    B. Absence of flay defects    C. Weight     D. Absence of pre slaughter defects   E. Freshness    F. No criteria used
13. How was the quality of hides and skins you purchase?    A. Good        B. Fair       C. Poor 
14. How did you do if you cannot sell the Hides & Skins you offered to the market?
A. Preserving & drying         B. Sell at lower price         C. Store        D. Other (Specify) ___
15. How did you transport the hides to collection centers?  
A. by Animal transport       B. by cart      C. by vehicle       D. carring
16. How did you transport the skins to collection center?
A. by Animal transport   B. by cart   C. by vehicle   D. carring
[bookmark: _Toc178861423]Appendix 6: Questionnaire for Collection center
1. Respondent ID_______
2. Sex of the respondent    A. Male       B. Female
3. Marital status of the respondent      A. Single       B. Married        C. Widowed        D. Divorce  
4. Age of the respondent   A. Young     B. Adult       C. Elderly
5. Kebele of the respondent   A. 01         B. 04
6. Respondent Education:  A. Illiterate    B. Primary school      C. Secondary school       D. Diploma and above      
7. Religion of the respondent   A. Muslim     B. Orthodox      C. Protestant     D. Others___ 
8. How long have you been in Hides & Skins collecting?
A.< 1 year         B.1-5 years   C.6-10 years         D. Above 10 years
9. How hide and skin was important in your opinion?
A. Personal profit for a living            B. National importance 
C. Foreign currency generation          D. Other specify____
10. What criteria did you use to buy hide and skins?
A. Size       B. Absence of flay defects       C. Weight      D. Absence of pre slaughter defects   
E. Freshness       F. No criteria used
11. Did you discard the hide and skin due to defects?  A. Yes B. No
12. Did you use any preservation method for hides and skins? A. Yes   B. No
13. If yes for Q No 12, which preservation method did you use for Hides?
A. Air dried        B. Wet Salted   C. Dry salt     D. Other (specify) --------
14. Which preservation method did you use for skins?
A. Air dried        B. Wet Salted       C. Dry salt     D. Other (specify) --------
15. Have you ever re-used the used salt?  A. Yes        B. No
16. Did you care for the hides & skins during transporting?   A. Yes   B. No
17. How long you stored hide and skin in your storage house? A. a week-3 weeks      B. a Month     C. More than a month       D. Others specify-------
18. How did you transport the hides to tanneries?  
A. by Animal transport       B. by cart      C. by vehicle       D. on foot in open-air     E. on foot in plasic bags       F. Other list___
19. How did you transport the skins to tanneries?
A.by Animal transport    B.by cart    C.by vehicle    D. carring
[bookmark: _Toc178861424]Appendix 7: Questionnaire for Focus group dissection of local tannery
1. Name of the local tannery________	
2. Sex of the respondent______________   
3. Age of the respondent_______________     
4. Kebele____________
5. Where is your source of Hides & Skins? 
A. Our self        B. Agents        C. Buy from traders         D. Others_______
6. Is there any Preservation method to raw Hides & Skins before processing?
A. Yes         B. No
7. If yes for Q No 6, which preservation method did you use? 
A. Air drying   B. Frame dry    C. Dry salted     D. wet salting     E. Others _________
8. What parameters did you use to purchase raw hides and skins from your suppliers?
A. Weight        B. Quality        C. Shape and breed         D. Others (specify) _____
9. What major defects did you observe in the raw hides you purchased?
A. Branding      B. Flay cut     C. Poor pattern     D. Putrefaction      E. Disease and Parasite      
F. other (specify) ____
10. Where did you take low quality/ rejected Hides & Skins?
A. Buy with low price      B. Did not accept     C. Other (specify) ______
11. Which types of chemicals did you use?
[bookmark: _Toc178116655][bookmark: _Toc178861454][bookmark: _Toc377048794]Appendix Table 1: Criteria for assessment of defects on the hide.
	S/N
	Defects
	Defect units allocated on

	
	
	Bellies
	Shoulder
	Butt

	1
	Hand hole or holes caused by beetles each
	1
	1
	2

	2
	Weak spot, gouge or gash or channels caused by beetles each
	1
	1
	1

	3
	Badly shaped head
	0
	1
	0

	4
	Poor pattern
	2
	2
	0

	5
	Siding or corduroying per side
	1
	0
	0

	6
	Hole each
	0
	0
	1

	7
	Hole per scar
	0
	0
	0.5

	8
	Heating or grain damage per average area of 10×30 cm
	1
	1.5
	2

	9
	Dung or traces of urine per average area of 15×30 cm
	1
	0
	2

	10
	Scars per average length of 15 cm
	1
	1
	2

	11
	Salt spots, red or purple spots per average area of 30×30 cm
	1
	1.5
	2

	Total
	9
	9
	12.5



[bookmark: _Toc178116656][bookmark: _Toc178861455]Appendix Table 2: Grade description based on defect units on hide.
	Origin of hide or skin
	 Grade by appearance
	Characteristics

	Large cattle
	Grade 1
	No defects visible in the butt; defects in the shoulder or bully assessed at not more than 5 defect units in total

	
	Grade 2
	Defects in butt, shoulder and belly assessed at not more than 12 defect units in total of which not more than 8 in the butt

	
	Grade 3
	Defects assessed between 12 and 24 defect units at the most

	
	Grade 4
	Defect assessed at more than 24 defect units, the unusable area of the hide being at the most equal to 50% of the total area

	
	Reject
	Hides of which more than 50% of the surface is unusable


[bookmark: _Toc377043073][bookmark: _Toc377048768]
[bookmark: _Toc178116657][bookmark: _Toc178861456]Appendix table 3: Criteria for assessment of defects on the skin
	S/N
	Defect
	Defect unit allocated

	1
	Hand hole, hole or holes caused by beetles each
	2

	2
	Weak spot, gouge or gash or channels caused by beetles each
	1

	3
	Poor pattern
	2

	4
	Siding or corduroying per side
	1

	5
	Edge soiled with urine or dung
	2

	6
	Heating or grain damage per average area of 10×15 cm
	2

	7
	Salt spots red or purple spots per average area of 30×30 cm
	2

	Total
	
	12


	
[bookmark: _Toc178116658][bookmark: _Toc178861457]Appendix table 4: Grade description based on defect units of the skin
	Origin of skin
	Grade  by 
Appearance
	Characteristics

	
	Grade 1
	No visible defects which are likely to depreciate the skin appearing beyond 5 cm from the edge

	
	Grade 2
	Defects assessed to a total of 1-3 defect units

	Sheep  and  goat skin
	Grade 3
	Defects assessed to a total of 4-8 defect units

	
	Grade 4
	Defects assessed at a total of more than 8 defect units, the unusable area being at the most equal to 50%of the total area

	
	Reject
	Skins of which more than 50% of the area is unusable.



[bookmark: _Toc178116659][bookmark: _Toc178861458]Appendix table 5: Data sheet for defect assessment (for grading)
Name of the wholesaler/store/ owner-----------------------date----------week of the month--------------species observed-------------- 
Major causes of defects
	No of HS examined
	List of defects and their numbers or area occupied

	
	Flay cut/hole
	Blood
	Corduroying
	Dirt
	Poor pattern
	Flesh remnant
	Branding
	Gouge mark
	Salt spot
	Putrefaction
	Grade

	1
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	


[bookmark: _Toc178116660][bookmark: _Toc178861459]Appendix table 6: Defects of dry salted hide and skin at each Collection centers
	Defect 
	Cattle hide
	Sheep skin
	Goat skin

	
	CC-1 
	CC-2 
	CC-3 
	CC-1 
	CC-2 
	CC-3 
	CC-1 
	CC-2 
	CC-3 

	Flay cut
	77(83.7)
	23(57.5)
	50(83.3)
	35(70)
	53(66.3)
	41(66.1)
	21(40.4)
	29(32.2)
	23(46)

	Blood
	21(22.8)
	5(12.5)
	11(18.3)
	13(26)
	5(6.3)
	7(11.3)
	6(11.5)
	12(13.3)
	10(20)

	Corduroying
	11(12)
	3(7.5)
	7(11.7)
	9(18)
	4(5)
	5(8.1)
	4(7.7)
	5(5.6)
	10(20)

	Dirt
	80(87)
	29(72.5)
	36(60)
	21(42)
	35(43.8)
	24(38.7)
	33(63.5)
	37(41.1)
	14(28)

	Poor pattern
	73(79.3)
	19(47.5)
	33(55)
	5(10)
	7(8.8)
	10(16.1)
	15(28.8)
	14(15.6)
	17(34)

	Putrefaction
	33(35.9)
	7(17.5)
	25(41.7)
	5(10)
	16(20)
	15(24.2)
	7(13.5)
	17(18.9)
	11(22)

	Flesh remnant
	82(89.1)
	33(82.5)
	45(75)
	25(50)
	40(50)
	31(50)
	40(76.9)
	49(54.4)
	33(66)

	Branding
	67(72.8)
	14(35)
	19(31.7)
	2(4)
	2(2.5)
	3(4.8)
	2(3.8)
	3(3.3)
	2(4)

	Gouge mark
	50(54.3)
	9(22.5)
	29(48.3)
	3(6)
	3(3.8)
	5(8.1)
	9(17.3)
	7(7.8)
	4(8)

	Salt spot
	59(64.1)
	11(27.5)
	15(25)
	50(100)
	9(11.3)
	6(9.7)
	5(9.6)
	11(12.2)
	8(16)


[bookmark: _Toc178116661][bookmark: _Toc178861460]Appendix table 7: Grading of dry salted hide and skin at each Collection center
	Grade
	Sheep
	Cattle
	Goat

	
	CC-1
	CC-2
	CC-3
	CC-1
	CC-2
	CC-3
	CC-1
	CC-2
	CC-3

	Grade I
	14(28)
	30(37.5)
	15(24.2)
	42(45.7)
	35(87.5)
	35(58.3)
	23(44.2)
	45(50)
	20(40)

	Grade II
	29(58)
	38(47.5)
	26(41.9)
	40(43.5)
	5(12.5)
	24(40)
	15(28.8)
	25(27.8)
	17(34)

	Grade III
	7(14)
	10(12.5)
	14(22.6)
	10 (10.9)
	-
	1(1.7)
	5(9.6)
	5(5.6)
	4(8)

	Grade IV
	-
	2(2.5)
	7(11.3)
	-
	-
	-
	9(17.3)
	14(15.6)
	9(18)

	Reject
	-
	-
	-
	-
	-
	-
	-
	1(1)
	-

	Total
	50
	80
	62
	92
	40
	60
	52
	90
	50








Figures taken during the study period
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[bookmark: _Toc178861475]Appendix Figure 2: Material used during slaughtering livestock
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[bookmark: _Toc178861476]Appendix Figure 3: Air-drying (A) and sun drying (B) Preservation practices of hide and skin in the study district	
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[bookmark: _Toc178861477]Appendix Figure 4: Slaughtering techniques of cattle (A) and shoat (B) in the study area	
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[bookmark: _Toc178861478]Appendix Figure 5: Preservation practice of hide and skin at collection center
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