CHAPTER ONE

INTRODUCTION
1.1 Overview

This chapter presents the conceptual framework haf study and the
philosophical foundation upon which the entire e#sh is built. Systematically, it
outlines the background to the study, statemerthefproblem, research questions,
objectives, delimitation, limitations, definitiorf terms, assumptions, importance of

the study, and finally, arrangement of the reshefchapters.

1.2 Background to the Study

Globally, in modern civilisation, the leather inthyshas made enormous
impact on every sphere of man’s life — economigaliydustrially, socially,
religiously, and politically. From the Stone Age tlee beginning of the Egyptian
civilization through the Romans’ domination tillday, man has regarded skins and
leather as dependable materials for meeting hig Ib@gds such as making footwear,
tents, shields, sheaths, containers for liquidatd@nd even armour (Landmann,
2003; Hamilton 1971, as cited in Atiase, 2004; Katel Thomson, 2007). Ever since,
Leatherwork has characteristically been regardesl msjor contributing factor in the
economic development and industrial transformabbrseveral countries including
the United Kingdom, Italy, Germany, United Statéf\merica, and Franced¢ Haas
1925; Landmann, 2003; UK Leather, 2004; Kite andonikon, 2007;
http://business.highbeam.com/industry-reportsfesflieather-tanning-finishing).

Currently, China, India, Pakistan, Turkey, Kenyaut® Africa, Brazil, and Argentina



are counted among the global industrial gianthénfteld of leather production which
are beefing up their economic development and Igtalvith enormous revenues
generated from exportation of various forms of duraw hides, skins, finished
leather and leather artefactse(Haas, 1925; FAO Agricultural Services Bulletin 67,
1986; Leather International, October 2007; Worldather, December /January
2008/2009; World footwear, March/April 2008). Redsron leather's economic
utility show clearly that apart from using leathfer domestic purposes such as
clothing, sofas and containers, the automobileateon, railway (trains, trams,
undergrounds) and marine industries rely on leatbezxpress luxury and comfort
through upholstery and interior decoration (Leath®ernational, Jan./Feb. 2006;
World Leather, Dec./Jan. 2008/2009; www.leathere@g). This is a venture that
has made the material an indispensable factor pértability for building capacity

towards revenue generation to support economiclojgwent.

In Ghana, Leatherwork has been an old vocationtiseitover a century. Its
practice is concentrated in the northern parthefdountry and spreads southwards—
through the Ashanti and Greater Accra regions. itlastry serves as the lifeline for
the livelihood of several people across the cou(@oahin, 1994; 2005; 2008; Atiase,
2004), nevertheless, its economic impact has nen Ibelt much since it is practised
on small scale. Fundamentally, the industry hal#ly is built highly on leathers
tanned by indigenous methods and techniques, atukds on the production of
leather and leather artefacts to serve both aesthad utilitarian needs of Ghanaians
and beyond. Though the artefacts are conventionalhde, and attract some
patronage locally and by tourists, Boahin (200&) &aphasised that they leave much
to be desired since the material’'s defects andfiamficies manifest particularly

through the emission of offensive odour, mould d@y@ent and poor finishing. This
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appalling situation has generally rendered artefastde with the local leather a
limited competitive ability which is impairing threcapabilities to penetrate the global
market economically and rub shoulders with prodouétsame or similar status from

other countries.

Boahin (2008) has emphasised that the Ghanaiagendus leather industry
serves as a source of inspiration to the studyeaitihherwork in schools; meanwhile,
lack of refinement has rendered the industry vilyueedundant, unattractive and
uninspiring since the dependability on the localatable tanned leather is limited. As
a result, Leatherwork in the country is unable ¢otdbute significantly to revenue
generation to support the economic developmentefration in spite of leather’s
versatility as a material and inherent economicepidls amidst the high global
demand for leather and leather goods; as well asrgment’s support for non-

traditional export products through AGOA and CeidreCultural Initiative (CISP).

The researcher is of the view that in this era aidernity, technological
explosion and industrial adventure, the currentlateple state of the indigenous
leather industry is intolerable, since it is digntve to mobilisation and
consolidation of national efforts towards harnegsimigenous cottage industries in

support of national development and improvemeitivefihood holistically.

1.3 Philosophical Foundation of the Study

The study thrives philosophically on the foundatitiat solving the cause
rather than the effect; towards improved delivery d quality leather prerequisite
for industrial utilisation, job creation and revenue generation for economic

improvement and poverty alleviation in Ghana.



1.4 Statement of the Problem

Ghana’s leather industry, although indigenous apeérates on small scale,
potentially produces artefacts which bear the cpts;edeas and cultural values of the
people, and also attract some tourists patronégecronomic contribution to national
development, however, has been a mirage. The iydysbduces leather from
animals slaughtered in the country as well as cotnmeal artefacts which provide job
opportunities for several people in the countrypeeslly the northern zone. The
researcher has observed that the local vegetalhedaleather, not withstanding its
cherished nativity and distinctiveness, is facimggthity in the major economically
productive sectors of artefact manufacturing whesrdighest economic relevance in

terms of end use and consumption rate is realisgtiedglobal market.

Observations made in such sectors as footwear, Istehyg bag making,
garment and clothing accessories production andigioim shops in Kumasi, Accra
and Takoradi show that the local leather is not atemal of choice and its
significance is very limited or unknown for sucliities as shoe, sofas, bags, jackets,
gloves, car seats, car seat backs and spare tyeescahich are commonly used by
Ghanaians. The production sectors of these argefaath as footwear, upholstery,
decoration garment and clothing accessories, hawdepend massively on imported
leather, leatherette and fabric at high cost alglhomost of these materials lack
imperative properties such as resilience breatitgbperspiration and durability as
emphasised by Sharphouse (1995) and Boahin, (200&nwhile, such artefacts,

despite their ergonomic limitations are sold to @ians at the price of leather.

Again, the local leather is not fancied for garmandt clothing, or even for

export to the temperate and arctic regions of tbddmo generate revenue to support



national development. Meanwhile, business reporisleather issues and allied
commerce from sources such as Leather Internati@uabber 2007, Vol. 207; World
footwear, March/April, (2008), Vol. 22 and World asaer, Dec./Jan. (2008/2009),
Vol. 21, show that in order of economic significand.eatherwork generates its
highest revenue from the massive utility of leatfaarthe production of footwear,
upholstery (furniture and automotive), and clothif@arment and gloving). In
affirmation, the chart irFigure. 1.1 (page 5)shows statistically that, in 2004, the
footwear industry consumed 55% of the world shdreather, 20% by the furniture
and automotive (upholstery) sector and 15% by #rengnt and glove sector. Other
end uses occupied 10% of the total quantity ofhieraproduced that year globally
(UK Leather, 2004). The leather utility distributidrend has been consistent for

several years as recountedd®Haas (1925) and World Leather, December (2008).

World Share of leather by end use (2004)

Key

. Footwear
. Furniture and Automaotive

! | Garment and Glove

. Other

Figure 1.1: Quantitative distribution of the wordthare of leather by end use (UK)
(Source: UK Leather, 2004)

The situation being faced by the local leatherdakerious to the progress of
the indigenous leather industry, as well as tharaspn of the country’s national

agenda to attain a middle income status. Alsoilabla evidence signifies that the
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introduction of Leatherwork into the formal Ghamagchools system as a subject or
course of study from 1999, according to Boahin @0Was inspired by the desire of
government through the Ghana Education Service JG&Hrovide the opportunity

for practical vocational education which would leéewvant directly to the livelihood

of the learner as well as society holistically Ire tsphere of entrepreneurial skills
development that depends on local available ressusiod upgrade local technology
relevant to increase production capacity and salthg disappearing indigenous art

industry (Edusei, 1991; Amenuke, 1995; Oti-AgyedQ2, Boahin, 2008).

Although meticulous and persistent efforts havenleeerted by researchers to
rectify the situation, it has been noted that fewsFmiums have been placed on
probing into the competence of the physical progeriof the local leather in
relationship to its deficiencies, causes, causatenmd effects as a means to identify
lasting solution to improve upon quality to incredle economic value of indigenous

Leatherwork.

It has therefore become imperative to examine thaity standards and the
overall aptness of the locally tanned leather foe production of quality and
economically viable artefacts. This would helphe tdentification of the shortfalls of
the local leather and galvanise the discovery tdrative avenues toward making
gualitative improvement to attain leathers that argerprising and bear quality
assurance that satisfies the footwear, clothingitatoers, office accessories and

upholstery needs of Ghanaians and beyond.



1.5

1.6

Research Questions

Does the Ghanaian indigenous vegetable tanneceleptissess the properties
requisite to assure quality the production of contemporary leather artefacts

such as shoes, upholstery, clothing and garmentamainers?

What are the causes and causations of the lodhElEsintrinsic and extrinsic
deficiencies that result in its inefficiencies ireeting the properties requisite

for quality Leatherwork in Ghana?

What possible alternative strategies are relevarthé improvement of the
guality of Ghanaian indigenous leather to augmleateéconomic relevance of

its utility and application in artefact productiahthe industrial sphere?

General Objective

To investigate into the nature andnecoic suitability of the Ghanaian

indigenous vegetable tanned leather and ultimatkdgtify and propose alternative

strategies to improve upon its properties to augntiiee economic significance of

Leatherwork practised and studied in Ghana.

16.1

Specific Objectives

To examine and establish the quality standafd$ieo Ghanaian indigenous
vegetable tanned leather to corroborate the sliitaloif its properties for
industrial utility and domestic applications in guwing artefacts to meet

contemporary leather needs of Ghanaians and beyond.



1.7

To critically analyse the impact of the opemasicof the Ghanaian animal
husbandry system, abattoir practices and indigetausing technologies in

correlation to leather manufacturing towards ureagt the remote causes and
causations of the deficiencies militating agaihst ¢conomic potentials of the

local leather.

To propose alternative strategic methods artthtdogies to improve upon the
properties of the locally tanned leather to enhameality and augment its
acceptability, dependency and utility in manufactyr artefacts such as
footwear, upholstery, office accessories, bags,mgat and clothing

accessories at the industrial sphere.

Delimitation

The researcher took cognisance of the two focahtpoof Leatherwork as

expressed by Sharphouse (1995); Atiase (2004) aadhiB (2008) thus, (1) making

quality leather from animal pelts, and (2) procegdeather into valuable artefacts.

Since leather is the imperative material in Leatloek, the study focused mainly on

investigations into the nature of the Ghanaiangedous leather: its quality standards

and general suitability for industrial utility inrtefact production. Leather samples

from Bawku, Bolgatanga, Tamale, Kumasi and Acceditional tanneries are in

focus. A visit to Burkina Faso to acquire a faiewiof connections and approaches

regarding animal husbandry practices and Leathérwgorlso within the scope for

comparative studies between Ghana and the Sahetriesu

It is important to state that this study does rmmtus on animal science;

however, since Leatherwork survives on the biolalgimaterial (pelt) which is



processed into leather by chemical and mechanieans) the researcher employed
applicable natural scientific principles to deserilntrinsic, extrinsic and instinctive

phenomenon encountered as the investigations @septe

Bawku
Eolgatangzi »

/ ) 5
o )

Tamale

I Accra

Figure 1.2: The five selected local tannery zandgated on the map of Ghana.



1.8 Limitations

Due to poor documentation on indigenous activiiiesGhana, paucity of
literature on the indigenous leather industry m#ue review of related literature
arduous and frustrating, secondary data collectethe local content of Leatherwork
were restricted. Again, access to information frgorernment offices such as Ghana
Export Promotion Council and Ghana Standards Beasl difficult. This limited the

secondary data obtained to support the analysfsegbrimary data collected.

1.9 Definition of Terms

The following terms are defined and explained adicagy to their appropriate

applications and implications to the study conddicte

Autolysis Self release of bacteria to breakdown organisugs for natural

recycling of energy.

Cause A factor, phenomenon or circumstance, naturartficial that results

in an effect(s).

Causation  The process by which a cause leads to an effettrender leather poor

quality.

Caprine Refers to hair goats or wool goats with souekm®mmanating from the

presence of hexanoic acid, commonly known as cap@d.

Curing: The process of causing dehydration in pelt fagsprvation against

autolysis.
Hydrolysis  Decomposition of protein fibres by chemical t&at with water.

Kraal: An enclosure or shed serving as housing uniliyestock.

10



Pelt A collective term for skins and hides in thesiw state.
Tannet A person who is engaged in converting pelt ietatter.
Tanning The operation of subjecting pelt to chemicalgaesses to render them

resistant to putrefaction and shrinkage resulttognftemperature.

Tannages These are materials containing the requiredinggncy for cross-

linking collagen fibres of pelts into leather.

1.10 Assumptions

The local vegetable tanned leather is devoidupfto scratch economic
recognition and industrial utility because it lacse specific properties
essential for the production of specific qualitatieer artefacts; hence faces

hostility in the industrial realm of artefact pratdion.

There are several defects and deficiencies fageithe indigenous vegetable
tanned leather which impede its efficacy in thedpidion of footwear,

upholstery, clothing accessories and containetsaggure quality.

The causal reasons underlying the economicilijalof the indigenous

leather industry are multi-sectorial and multi-tacl.

Lack of cutting-edge livestock keeping practice® major hindrance to the

economic significance of Leatherwork studied aratpsed in Ghana.

The cultural practices in most livestock slaeging centres in Ghana are
horrendous and disincentive to the attainment d@lityupelt competent to
promote the economic development of standardisedtheework in the
country and beyond.
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7. Animal skins and hides generated in Ghana laek@aate recognition as raw

materials mandatory for Leatherwork.

8. The methods and technologies employed in thdyateon of leather in the
indigenous setting are obsolete to result in lgathibat bear solutions to

contemporary leather needs.

9. The conventional recipes followed in tanningheas are not purposeful and
dynamic for achieving specific leather propertiesrequisite for specific end

use.

10.  The current state of the Ghanaian indigenoashieework cannot fully

encourage the study of Leatherwork in Ghanaianasho

1.11 Importance of the Study
The following outline the importance of this study.

1. First of all, since literature on Leatherwork as industry and a course of

study is scanty in Ghana, this dissertation bemgrabodiment of knowledge, serves
as a vital reference material for students, reseasc teachers, tanners, government,
veterinary officers, animal scientists, livestoekniers, material scientists and people

who are interested in Leatherwork in general.

2. Secondly, through the diagnosis of the fundaaieptoblems facing the
Ghanaian indigenous leather industry, this studyaters awareness of the cause-and-
effect relationship of the predicaments the natigather is encountering as a
stimulation to researchers, students, artisansirtedested parties in academia and

industry to channel their attention to pursuanceed at finding strategic problem
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solving technologies to engender transformation dgdamism into progress in
Leatherwork and render the industry competent toegde revenue to support

national development.

3. The results of this study are therefore seras@ wakeup call and awareness
creation to government, livestock policy formulatofarmers, and other able bodies
to build capacity towards integrating the developtma the economic relevance of
Leatherwork and its allied businesses significanthder the six priority areas of
National Development of government in the followsertors: Ministry of Education
Youth and Sports and Science and Technology, Minist Food and Agriculture,
Ministry of Health, Ministry of Information, Minisy of Trade and Industry, Ministry

of Culture and Tourism, Ministry of Employment aBdcial Welfare.

4. Again, the results of the study draw a seriotisnéon to the correlation
between the development of the leather industry atiter core allied sectors:
livestock farming, animal transportation, abattid meat industry, curing, tanneries
and leather artefacts processing. The need foralwmiation, co-operation and
integration to express economic interdependendligse production sectors has been

revealed by this study, hence, creating raw madtdeipendency awareness.

5. In addition, the proposed alternative stratedigther serve as a means of
inducing the confidence and competence prerequisifgrojecting significantly the

economic potentials of the local leather industraideveloping country that needs to
consolidate and mobilise all possible potentialoueses towards improving the

livelihood of the people through job and wealthatien.
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1.12 Organisation of the Rest of the Text

Sequentially, this dissertation has been arrangesikichapters to give logical
meaning to the study conducted. Chapter two costtia theoretical and empirical
literature reviewed. The methodology is presentecchapter three. Chapter four
comprises data presentation, analysis and intatpyetof findings. The alternative
strategies proposed to intercept the causes afah@encies associated with the local
leather are discussed in detail in chapter fivealfy, the summary of the entire

research, conclusions and recommendations mageesented in chapter six.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Overview

With the exception of the historical overview ofetlilevelopment of the
Leather industry and the nature of Leatherwork iha, the related literature
reviewed aimed at building theoretical and empirfcandation for the progress of
the study by making frantic efforts to identify anthderstand the underlying
theoretical perspectives and existing researchngsdregarding the problem at hand
(Leedy & Ormrod, 2005). Various scholarly writindsy authors from diverse
backgrounds in the field of indigenous and modeatHer technology, animal science
and animal husbandry, and abattoir operations I@en organised, evaluated and
synthesised logically to deduce the necessary itteaspport the primary data of the

study.

The related literature reviewed in this chaptes haen arranged under two
major topics ‘Theoretical review’ and ‘Empiricalview’. Under each broad topic is
found various sub-topics which provide additionalti@al in-depth conceptual

framework and basis for the logical sequence ottitee study.

2.2 Historical Overview of the Development of the Bbal Leather Industry

Man’'s relentless quest to leather's discovery, aopdented versatility
inherent its properties, and the truth behind &uitous acceptance and survival
through generations and dispensations of humankifound in several accounts of

human history — archaeological, anthropologicdinelogical, and forensic studies —
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which have unveiled manifold controversial philos®s, principles and ideologies
through research as basic means of improving gloloalern LeatherworkDe Haas,
1925; Britannica Junior Encyclopaedia, 1975; NIVIHBible, 1976; Encyclopaedia

Britannica, 18' Edition, Vol.10, 1977; Holt et al., 2005; Boah#005 and 2008).

In tracing the origin of Leatherwork and the usdeaither, various schools of
thought are confronted. According to Holt et alR0@) and Boahin, (2008),
Leatherwork is an old industry known to mankindntéon (1971), as cited in Atiase
(2004), shares a similar view as he suggests ltnaugh the potter’s craft is very old,
man out of his own philosophy imagined, fashioned ased leather mugs (black
jackets) to drink from poaches, and to keep hislfmoand even bottles of a type to
store long before recorded history begun, leatheharefore predates nearly all other
art forms and articles. O'Brien and Andrews (1946)accordance affirm that
Leatherwork is a very old vocation with worldwidefluence and its development
dates as far back as the prehistoric era when maate nsonscious effort to find
something to cover himself and store water for riybiln their opinion, the
prehistoric people who lived during the Ice Age edt®0, 000 years ago were likely
the first to have used the skins of animals toguiotheir bodies from bad elements of

the weather and the environment.

Writers who possess comprehensive understandinghef philosophy of
leather making and its development such as Madii®4Q) and Boahin (2008) have
noted that the choice of pelt by the early man ghv@bout serious efforts to improve
upon its quality and comfort in usage, which acoaly brought about the leather
industry. This aspiration to render the skin oladirirom the animals hunted more

durable, pliable, water resistant and suitable éamon the body coincidentally was
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widespread among people of different geographicghtions. Even though he
employed uncivilised methods such as smoking, drystrapping with flint tools,

and application of fats and animal brains at ddférperiods in his expeditions to
finding improved technologies, the objective ofealating the rate of undesirable
putrefaction process and instability of skins tmperature was somehow attained,
especially when man accidentally discovered vedet@mnins from plants (Procter,
1936; O’Brien et al.,, 1946). With that as basise ttechnology of leather

manufacturing has evidently gone through dynamigoltgions over the past

centuries; although, the basic principles for peigtun have remained the same. This
affirms that the results of the early man’s effestsdl remain as some of the oldest

methods and techniques employed in leather protwessien today.

The significant value accorded leather in the eanylised societies such as
the Egyptians, Greeks, and the Romans, accelethgd/igorous endeavours by
various genesis researchers to find varied appesatthimprove the preservation of
the material and enhance its ergonomic significafvgéson, 1923; Procter, 1936;
Maddox, 1940; O’Flaherty et al., 1956; Sarkar, 20@®ahin, 2008). Further
unrelenting efforts exerted by prolific researchgrelded fruitful results which
enhanced the economic viability of Leatherwork immare applicable manner in
national development. Significant among the cootors include Samuel Parker
(American) who invented a splitting machine in 1888gustus Schultz, an American
dye salesman, brought into being the popular chrtaneing process in 1884. The
advent of chrome tanning, comparative to vegetdbteing, has allowed more
attractive and flexible leathers to be produced atuch faster rate to meet the high
demands faced by tanners for both domestic andstnduutility (Sharphouse, 1995;

Sarkar, 2005).
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Currently, the utility of leather is increasinglxmoded and supply due to
various reasons is not parallel with demand. Aesullt, polymer researchers have
developed leatherettes which though closely resetebther and have many uses, are
still incomparable to leather. Such synthetic materlack the natural ability to
breathe, that is, to allow perspiration to escapiownt letting in water from the
outside. Leather, according to Boahin (2005), tleeeecontinues to be the material of
choice for many people, not just for corporate aodhestic furniture but also for
footwear, clothing and garment, automobile, aviatmd marine interior applications
as well. The universal acceptance of leather hasoreed the industry to possess the
ability to contribute massively to impact on theoeemic development of countries
that are intuitively and consciously adhered teeiteryday dynamisms, standards and
development. Revenues generated by Italy, Gernf@nhina, India, Pakistan, Brazil,
Argentina, South Africa, Kenya and other countrégge reported in international
magazines, journals and world wide web including rM/oLeather , Leather

International and leathermag.com.

2.3 The Nature of Leatherwork in Ghana

Since finding improvement strategies is pivotalhis study, it is imperative to
discuss the origin of the trade at this juncturéatmlitate the understanding of what
Leatherwork connoted from its fundamental instdatiin the country, although
documentation on the leather field is very limitdd. Ghana, like many other
countries, though livestock — sheep, goat, cattie &orse — are not reared
purposefully for the production of leather, theuansal inseparability of leather and
man, vis-a-vis the irresistible desire to benebti the availability of the animal skins

and hides have orchestrated the adoption of velgetamning process which
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capitalizes on propitious local natural resourcBse inexhaustible nature of such
resources mainly plant parts such as fruits, twigsves, seeds, barks and stems, and
even the animal skin which is converted into leatheake the leather industry
auspicious, even in its predominantly indigenouatest Leatherwork in Ghana
basically surrounds the production of leather agather artefacts to serve diverse
purposes, economically, socially, religiously amdreomically (Boahin, 1994, 2005,
2008, Obeng-Nyarko, 2000; Atiase, 2004). Produgtiatesses are conventional and
ethnocentric/ethnographic, which make the pracbtelLeatherwork concentrated

within specific geographical locations of the caynt

Historically, it is believed that the recognitiori the industry in Ghana is
beyond a century old, although its practice migatehbeen introduced by trading
settlers or indigenes who had existed alreadyeasaaround Salaga in the Gonja land
and Yendi in the Dagomba land as a result of tren34iSaharan Trade. However,
according to Bawa Tanko’s personal communicati@®@2, it is supposed that Hausa
peasant farmers or nomads from Northern Nigeria géitled in Ghana grounded the
industry firmly: first in the coastal south, prolbat\ccra, and later Kumasi, before
establishing in Tamale (Hausa Zongo Majema), aed #preading into Bolgatanga,
Bawku, Nandom and Pusiga. The spread towards thé ©ould have been upon
realisation that accessibility to skins and hidess wasier because of the widespread
Savannah grassland (Atiase, 2004). Since the preseh natural resources often
determines the patterns and distribution of ad#isitwithin a geographical zone,
another factor explaining the concentration of ldeaneries in the northern parts of
the country is the ready availability and accedigjbof Bagaruwa Acacia nilotica,
which serves as the chief dependable source ahgetrcy for vegetable tanning in

Ghana (Boahin, 2005). Tanning ideas and method$ogetwbin the local tanneries are
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therefore staunch in the culture of the Hausa me@d handed down to their
generations through apprenticeship, and creatiagséimblance of the Hausa-Fulani

tanning methods in Northern Nigeria.

In its indigenous form, the industry follows a humsdic tradition which
controls nature for survival: by depending on localv materials to focus on the
production of leather artefacts to project and gubthe cultural legacy of the people
and also to serve the needs of Ghanaians and teowis visit the country (Fiero,
1995; Boahin, 2008). With local methods and teches) skins and hides are tanned
into leather for the production of artefacts ramggifinom containers, clothing, and
upholstery to decoration (Boahin, 2005; 2008) twedoth domestic and economic
purposes. Key among them includes skins for aldsiof drums, sunshields for
farming in the dry season, talisman and amulegslitional bags, slippers, wallets,

footrest, and knife sheaths.

Although Leatherwork stands as one of Ghana'’s embgs industries capable
of job and wealth creation to help curb poverty #éme high unemployment situation,
for one reason or other, the industry accordingtahin (2005) lacks economic
motivation, confidence and market penetrative cdempee which probably stem from
poor technological approaches employed in the mtoolu of leathers. As a result, the
nation has not been able to harness the full ecanpatentials of the industry to its
advantage. This amplifies the crises in which thdustry is and the urgent need for
pragmatic problem solving ideas (Boahin 2005, 2008hce, the appropriateness of
this study which seeks to identify militating faxd@and apposite alternative strategies

to curb them.
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2.4 Theoretical Review of Leatherwork

Fundamentally, the global Leatherwtitkves on the theoretical foundation
which relates the functions of the ante-mortem fimns of the animal skin to its post-
mortem roles that it can play once the right treatimis given at the beamhouse,
tanyard and finishing yard. In finding the apprapei approaches to make the pelt
much more useful, array of theories have been pnoged by researchers which a

careful review is necessary to the success ofthidy.

A theory according to The Hutchinsonc¥clopaedia, (2000); Twumasi,
(2001), and the Collins English Dictionary, (2008)defined as a coherent group of
general prepositions, a set of ideas based on msedand careful reasoning, or a set
of concepts, principles, or methods used to expdaiphenomena or a wide set of
observed facts. From the perspective of the rekesrdhe scientific method of
investigation goes beyond the detection of a prabénd the mere collection of

unconnected facts.

In Twumasi’s (2001) view, there is @sle inter-relation between theory and
research and that without theory, the researchienati be able to operate effectively;
his data collection techniques will be sterile. Tiation of what data to collect
therefore emerges precisely from the theoreticaitpm of the researcher, especially,
in a study of this kind which is deeply entrenchedatural science enquiry (i.e. a
phenomenological evaluation of the status of alleaher material in relation to the
causes and effects of its flaws from a cross-seatioiewpoint). The result when
correlated to industrial utility of the material daneconomic significance of
Leatherwork accordingly, will reveal pragmatic gestives to the identification of

alternative strategies prerequisite to improve e quality of the material. It is
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deemed crucial to review related literature whidkntifies theoretical orientations
regarding Leatherwork and all its symbiotic mandatallied segments of raw
materials and technology generation crucial toatguisition of quality leather. This
will consequently serve as a foundation in the tgreent of perspectives toward
enquiring into the various sectors of the studyigtichlly and also to establish firm

grounds for arguments and comparisons.

2.4.1 Theoretical Foundation of Leatherwork in Ghamian Formal Education
System

The need to identify problem solving strategiesnbance the socio-economic
relevance of Leatherwork is directly dependent améan resource development and
capacity building, especially, when critical thingiis mandatory and in philosophical
realms premium is placed on the human brain a$irsteesource of consideration in
creating possibilities. It is against this backdtbpt Leatherwork is being studied in
Ghanaian schools as a means to catalyse techmoefproaches to its upgrade
(Atiase, 2004; Boahin, 2008). The need to asseasahle literature on the study of
Leatherwork in Ghanaian formal educational seatdinding alternative avenues for
quality Leatherwork to serve the needs of the pedaplthe country and beyond is

imperative in this study.

As cited in Boahin (2008), a statement emphasisedhe Structure and

Content of Education for Ghana (Ministry of Eduoat{(MOE), 1990:3) states:

... any system of education should aim at seniiegneeds of the individuals,
the society in which he lives and the country ashale. In particular, the
system in a country like Ghana, aims at instillimg the individual, an
appreciation of the need for change directed towaitte development of the
human and material resources of the country.
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This pedestal of education in Ghanaian indigenoestherwork is not
farfetched because the philosophy of educatiomesine dispensations of the ancient
Egyptians, Greeks and Romans, has constantly swteouon training humanity to
perpetuate the cultural values of society which ivdi one very well into the society
(Edusei, 1991; Amenuke, 1995; Asiamah and Ader2006; Archer et al., 2008; Oti-
Agyen, 2007; 2008). In training, one is requiredgm through some well defined
activities to build capacity to develop proficiekhowledge and skills, and the

technical know-how prerequisite to face the resginf life.

In a common view, Edusei (1991), Amenuke (1995);Agyen (2007) and
Asiamah and Adentwi (2006) define education agptieparation of a child to fit into
his/her society. They further explain that for @dko fit into society, he/she needs to
be taught the things of the society, such as histbiure. This makes culture the
determinant of the content of education, as it @mstthe needs of society. Although
Ghana’s formal education system is traced to thsti€&chools, factors such as
growth, conformity to the demands of time and dyisamin societal needs have
necessitated various education reforms leading toumber of changes in the
structure, curricula and governance of educatiogug¢gi, 1991; Oti-Agyen, 2007,
Asiamah and Adentwi 2006). Upon realisation thatatmnal education through the
study of art could serve as a vehicle for rapichdfarmation of Ghana’'s economy,
one of such significant changes is the introductiérvocation oriented system of
academic training aimed at making education moretfanal and relevant to the
needs of the immediate community and the ever ailvgriechnological competitive

world at large (Amenuke, 1995; Anamoah-Mensah, 2002
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Leatherwork being one of the Visual Art subjectshat high school level and
Industrial Art programmes at the tertiary levelrégarded as one of the alternative
pathways provided for students which are enshrimedhe broad principle of
education. This moves away from a purely acadewsouded training towards one
that combines skill acquisition and attitude forimatto purposefully transfer culture
smoothly from one generation to another (Amenuk®95). Unfortunately,
Leatherwork has been perceived as a trade belortgiry particular group of the
northern parts of the country.

However, Boahin (2008) emphasises that the redogngiven for the study
of Leatherwork and some other indigenous vocatisnsh as Woodwork, Rattan and
Bamboo work, and Clay work in Ghanaian educati®tesy is a great effort for all to
harness the potentials within these vocations ppeu the economic development of
the nation. He writes further that in the Visual Syllabus for Senior High Schools,
it is stated clearly that Art should be taught e tschools to preserve, transmit,
improve and promote indigenous art technologiess ®hject of this study is to
discover avenues to improve the indigenous teclymdan Leatherwork to safeguard
sustainability and maximise economic advantagesrentt the sector, and since the
introduction of Leatherwork into the education systtakes inspiration from the
indigenous background, the formal school is considi@s a potential channel to build
capacity towards the development of expertise noua core and functional sectors

of the industry.
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2.4.2 Theoretical Foundation and Principles of Gloal Leatherwork

It is known that the art of tanning and Leatherwads practised long before
the Christian era. According to O’Brien et al., 469, existing evidence show that
Leatherwork had reached a remarkable standardrtégbien in the highly advanced
cultural societies of Ur, Babylon, Egypt and antiérdia and China around three
thousand years or more B.C. Today, as a resudsgfarch activities aimed at meeting
the high demand, changing social needs and standpgiades, the field of
Leatherwork is so broad and concerns the art ofhéeaand leather artefacts
production and all phases of chemistry as welletested physics, biophysics, biology
and engineering. Since leather is a product mad&diylising the proteins of animal
skins and hides through tanning, the various psEssnvolved in leather making
contribute to conditioning and enhancing the protédires against putrefaction and
temperature towards upgrading the ergonomics tii¢eaas a material and its related
artefacts. The industry’s high dependency on argmaicially requires synchronised
knowledge and technical know-how in animal keepimgnsportation, slaughtering
and flaying, skin preservation, tanning and margetn relations to attaining quality

leather to meet the needs of society (Sharpho@§s)1

The definition of leather poses difficulties to ters due to its varied
properties which give the material insurmountalijéitees for various possibilities.
However, efforts by writers mostly result more dgsons than definitions. The
World Book Encyclopaedia Vol. 12 (1972) states #sia material, leather is strong
and durable, and possesses the ability to stredadbe as flexible as clothe or as stiff
as wood. Some kinds are thick and heavy, otherstrane Leather can be dyed,

polished until it has a glossy finish, or it can é&mbossed (decorated with raised
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figures). Based on its vast properties writers sashO’Flaherty et al., (1956) and
Ward (1977)find it difficult to define leather as a single reaal, they however

describe it to include materials as different asgtiff sole leather of a heavy boot, the
soft and yet tenacious leather of ladies fashiaveg, the flexible membrane which
undergoes repeated distortion for perhaps fortyrsy@a a gas metre, mouldable

leathers used as oil seals and pump washers.

According to Sharphouse (1995), the reasons fer l#inge differences in
mechanical behaviour characteristics of leatheegygriginate partly from the natural
structure of the skin and partly from the choicetled manufacturing process. With
such a wide range of variability there cannot bg eearly defined and measured
properties of “leather” as such but only the praipsrof particular types of leather.
Perhapsthe most striking common feature of many typeseather is the ability to
withstand repeated flexing without failure. The yanegion of shoe uppers provides

an appropriate illustration of this point.

Ward (1977), states that the mechanical propedidsather are encountered
by members of the general public many times eagh a#ough they are usually
accepted without thought. However, the scientifuidyg of those properties was until
recently, limited to investigations carried outlbgther scientists. Scientist concerned
with the uses and behaviour of leather, and thectsiral reasons which permit that
behaviour have become important to some polymdrntdogists, whose objective

has been to make materials able to replace leatls®me of its main uses.
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2.4.3 Principles and Theories on Leather as a Matei

The early Palaeolithic, Mesolithic and Neolithiepistoric people’s principle
of finding protection within their environment hlasen the underscoring factor for the
development of leather from skins of animals todesnservices which transcend
socio-cultural, religious, political and economioumdaries of diverse races of
humankind.As a material, leather is known to be the lifebladd_eatherwork, and
its primary raw material being the pelt from anismalvhich Lawson (1990)
acknowledges are inexhaustible renewable natusalurees capable of sustaining the

leather industry to continuously serve man.

It has been proven both theoretically and empigdakt, generally, the origin
of the skin or hide in addition to the manufactgrimethod define the material
‘leather’ (Sharphouse, 1995; SLTC, 1999); althotighend-use dictates the direction
of its processing. Fundamentally, leather as a mahtes made for specific
applications such as bags, shoes, clothing andlstehy and must be made as such.
De Haas (1925); O’Flaherty et al., (1956) and Shangbo(1995) all agree that each
end use requires leather though, but with speagiglicable properties prerequisite to
the functionality of the intended product. Attainmheof such intent properties in
leather has been the pragmatic responsibility oftnmoaterial researchers through
applied science in Biology, Physical Chemistry, Mahatics and Physics. Their
relentless efforts have concentrated on undersigritie structure of the animal skin
in relation to its chemical and mechanical readidowards the conditioning to

possess particular properties.

Through histology and critical studies of the filsteucture of leather, several

possibilities have been created to complement #teral properties of the skin and
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increase the capabilities of leather. Consciousrawvgment efforts in leather
technology through science and technology are wapfireciated by leather users

globally since it is an attempt to meet their needs

The basis of material science involves relating desired properties and
relative performance of a material in a certainli@ppon to the structure of the atoms
and phases in that material through characterisalibe major determinants of the
structure of a material and thus of its properéigsits constituent chemical elements
and the way in which it has been processed intbrigd form. These characteristics,
taken together and related through the laws ofmbdynamics, govern a material’s
microstructure, and thus its properties. Sincepitoperties indwelt a material justify
its aptness for utility, Halliwell and Lambert (2D0posit that working out the
properties of materials relates to preparing, pBsicg, manipulating and combining.
Many natural materials are amorphous, not possgssig long-range order in their
atomic arrangements; leather, however, partialgngpts itself by its structure shown
ashide/skin — fibre bundles — fibres — fibrils — micofibrils — macromolecules —

collagen molecules (tropocollagen)

Since the global leather industry depends solebnupaw skins and hides for
its survival, understanding the nature of the patinot be overlooked as Sharphouse
(1995) claims especially when the term materigleserally seen as synonymous with
substance, and referred by Wikipedia, (http://ekipeidia.org/wiki/material_science)
as anything made of matter. Basic science, meaawéxplains matter as anything
that has weight and volume (occupies space). Tleansa material can be anything:
a finished product in its own right or an unproeessraw material

(http://en.wikipedia.org/wiki/matter). These basdassify pelt and leather among
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organic and nonorganic materials that can be impatproduction of tangible goods.

It is noteworthy to mention that the materiatboice of a given era is often
its defining point, and that time defines its val@Brien et al., (1946) have therefore
realised that for a material to stay resolute amaib the edge against dispensational
demands like leather, continual research mattést deather as a material is used to
illustrate a group of materials in which the biakzd origin and manufacture combine
to give the properties required in the end usetHezatherefore becomes a generic

name given to a group of materials.

Sequentially, in terms of material classificati@kins/hides obtained from
animals are categorised as primary materials, hemwprocessed they turn into a
secondary material appropriately called leathemveéier, when the leather is used as
input by commercial artists, students and craftsrteermake variety of finished
products it becomes a tertiary product, which Bog2005; 2008) categorises into
clothing, upholstery, containers, decoration andti@bery accessories. Artefacts
found in any of these categories serve both indlstnd domestic needs of society in
diverse ways. In terms of world production andrdisttion of leather, the majority of
materials come from bovine group followed by ovamel then the caprine. In terms of
world leather production, the share by type of aims illustrated in Figure 2.1

(Page 30).
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World Share of leather by animal type

Figure 2.1: Quantitative distribution of world sheof leather by animal type (UK)
(Source: UK Leather, 2004)

2.4.4 Histology and Ontogenesis of Skins and Hides

The structure of the skin as the largest singleamrgf the animal, its
physiology and inherent advantages have receivéot @f attention in terms of
research in wide array of disciplines regardingldgyg and its allied areas.
Nevertheless, for the purpose of leather makinghmuaore has been done to ensure
proper utility of the animal skin. Generally, tharsis defined as or referred to as the
external covering of the body of a vertebrate thsdiates between the outer
environment and the internal environment. Howewvés, functions enormously
surpasses just covering the body to include a lmtenas revealed in the medical and
biological spheres of enquiry as well as the figldeather technology. Accounts are
evident in Wilson (1923)De Haas (1925); Gustavson (1956); O’Flaherty et al.
(1956); Powitt (1977); Thorstensen (1976); Bienkeam1983); Fritz et al. (1999);
SLTC Leather Technologists Pocket Book (1999); fBhawmse (1995); the

Hutchinson Encyclopaedia (2000); Sarkar (2005)g Kahd Thomson (2006) and the
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FAO Agricultural Development Papers and Bulletias,well as papers presented in

the JALCA and SLTC Journals.

From Dermatological perspective, Powitt (1977); rBeiwicz (1983);
Sharphouse (1995) and Sarkar (2005), all emph#sas¢he skin, as the largest single
organ of the animal, plays variety of exceptionathportant biological functions on
the living body of an animal as the medium of thestatic control, expiration of
waste products, harbouring the tactile nerves, etixer of hormones to provide a
valuable detoxification of chemicals that have stgd or metabolised to help in the
identification of illness through body odour. THensalso serves as enclosing barrier
giving shape to the body and preventing the entrgnicro-organisms. The tanner’s
basis of dependency to provide unique leather tuesdiverse needs of society
therefore seems to depend highly upon the skirtigsic and extrinsic physiological
competence of mediating between the internal enment and the immediate
external environment of the body as a result oh#atural architectural integument.
Comparatively, the skin’s ability to function asofgction, absorption, sensitivity,
regulation of body temperature, secretion and ¢xecre@s Powitt (1977) outlines, are
analogous to the functions of the resulting leativeh complimentary versatility

rendered from the tanner’s application of tannagekfinishes.

From the anatomical structural composition, the mafran skin or hide
consists of water, protein, fatty materials, antheanineral salts. Of these, the most
important for leather making is the protein, althbwvater is the highest constituent.
This protein, according to Sharphouse (1995) ctsisismany types, and the essential
ones arecollagen which, on tanning, gives leather akdratin which is the chief

constituent of hair, wool, horn and the epiderntalicdures mostly removed during
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leather making. Figure 2.2 classifies the compasitf a freshly-flayed hide or skin

as outlined by Sharphouse (1995) and Kite and Thar(2007).

Water Protein Fats Minerals Other Substances
64% 33% 2% 0.5% (Pigments etc.)
‘ 0.5%
St I . |J .
ructTaI Proteins Non-structu ‘al Proteins
| | | |
Elastin Collagen Keratin Albumens, Mucins,
yellow fibre this tans protein of Globulins Mucoids
woven in to give the hair soluble, non- mucous
Collagen leather and epidermis, fibrous protein, materials
fibres contains often removed associated
Sulphur in liming, etc. with fibres
0.3% 29% 2% 1% 0.7%

Figure 2.2:  The constituents of freshly-flayed skimnimals
(Source: Sharphouse, 1995)

Although all animal skins follow this basic patteand are made up of the
above constituents, some factors may cause theefigu keratin or fatty substances
or water to vary considerably depending on the@®of the skin.

The cross-section of skins and hides has attainedthmattention by
researchers, since the understanding of the stauigtkknown to be vital to the quality
of leather produced eventually. As presented byr@luaise (1995); Sarkar (2005),
Thorstensen (1976), FAO Agricultural Services Butle67 (1986); Kite and
Thomson (2006), of a typical cross-section of mafranaskin, there are two main
layers composed of epidermis (upper layer) and geflower layer), and a number of

tissues which can be further subdivided as showgares 2.3(a) and 2.3(b)
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Figure 2.3(a): Diagrammatic representation of thrusture of a typical mammalian
skin

(Source: Powitt, 1977)
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Figure 2.3(b): Diagrammatic representation of thrusture of a typical mammalian
fresh skin

(Source: Sharphouse, 1995)
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2.4.4.1 The Epidermis

In describing the epidermis layer, O’Flaherty et &956), write that the
epidermal layer is that portion of the fresh skinhale which contains the hair, the
hair follicles, the epidermis and its appendage$ aas the sebaceous glands and the
sudoriferous glands, which are surrounded and stgghdy a collagenous fibre
bundle structure. Also, throughout this structucellagenous fibre bundles are
dispersed as a network of elastic tissue fibrestergili muscles, blood vessels and
nerves. From Sharphouse’s (1995) perspective of skiucture in correlation to
leather making, the epidermis is a protective, veedring layer of keratinous cells.
Those on the outside are dead and, on drying andrsf fall off the skin as scurf or
dandruff. On the underside, next to the “skin prop8harphouse explains further
that they consist of soft, jelly-like living cellsyhich have little resistance and are
readily attacked by bacterial action or enzymespesurs with stale skins or in
enzyme unhairing. Because the epidermis is loassiynected with the derma during
life, Felsher (1946) (as cited by O’Flaherty et #856), in a study of the adherence of
human skin, observes its ease of separation ontéiggation from the corium by
acids, bases and sodium thiocyanate. Separatian rasult of swelling caused by
these agents can be reversed by shrinking agerts,as sodium citrate and sodium

acetate, which result in an increase in adherence.

2.4.4.2 Dermis

In his perspective, Bienkiewicz (1983), a physieather chemist says that the
dermis consists of two layers: the papillar, calleedrmostatic tratum papllare seu
termostaticupnand reticular gtratum reticularg The reticular layer passes without a

clear limit into the subcutaneous tissuelg subcutanéa In the corium cells, the
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fibril-forming ones-prevail. Beside them in the rgkithere occurs the intercellular
substance (matrix) and two kinds of fibres: collagand elastin. He acknowledges
that quantitatively, the major part of the solidstance is collagen fibres.

According to Sharphouse’s (1995) theoretical desom of the dermis, the
“skin proper” or corium, consisting of a networkaillagen fibres, is very intimately
woven together, and in the grain layer these filvesome very thin and tightly-
woven, and so interlaced that there are no loosis em the surface beneath the
epidermis. Thus, when the epidermis is carefullynoeed, a smooth layer is
revealed—sometimes known as hyaline layer—whiclesgithe characteristic grain
surface of leather. In a common acknowledgemenh®frole of the dermis layer of
the skin, writers such as Wilson (1923), Bienkiea£983), Sharphouse, (1995) and
Kite and Thomson (2006), emphasise that the cortuthe basis of leather making,
since it contains the strength properties of laathewards the centre of the corium,
the fibres are coarser and stronger, and the predoinangle at which they are
woven can indicate the properties of the resuli@ather. \When the fibres are more
upright and tightly-woven, one expects a firm, hiather with little stretch, whereas
a soft stretchier leather is expected when theyrames horizontal and loosely-woven.
The corium is generally the strongest part of #ie.sThe flesh side of the corium, i.e.
next to the meat, where the fibres have a morezbwotal angle of weave, a fatty (or

adipose) tissue may also be present.

Again, Sharphouse (1995), O’Flaherty et al.,, (19%6)d the Leather
Technologists Pocket Book (1999), explain furtheattin the living skin, all these
collagen fibres and cells are embedded in a waddlgyof protein-like substance. The
living collagen fibres are formed from this substnwhich consequently ranges in

constitution from the blood sugars to substancaswdre almost collagen. The latter
35



have been called “inter-fibrillary” proteins, al&oown as non-structural proteins or
pro-collagens as shown in figure 2.3(a) and 2.3[bgse are essential for the growth
of the skin and also render the fibre structure-porous. When the skin is dried, they
dry to a hard, glue-like material, which cementgetber all the corium fibres and
makes the skin hard and horny. In making leathdchvts to be soft or supple, it is
most important to remove these inter-fibrillary {@ios.

The BASF Pocket Book (1999: 77) describes the geliaas the true skin for

leather making and explains its fibrous structigéodlows:

Fibre bundles composed of fibres (20 — 200 in diameter) which in turn
consist of elementary fibres (about® in diameter), and these of fibrils (10 —
100 nm in diameter), and these of microfibrils (@abb nm in diameter), and
these of macromolecules. The collagen moleculepdtollagen) are about
280 nm long, about 1.5 nm in diameter and have kecotar weight of about
300000. They are composed of three polypeptidenshahich are twisted
together in form of a helix (triple helix) and whiconsist of amino acids that
are linked together by peptide bonds. 1 kg raw blis a reactive inner fibre
surface area of 1000 — 250G.m

Plate 2.1: Fibre and fibril bundles of collagen
(Source: Kite &Thomson, 2006) (Magnification:x45)
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2.4.5 Physical and Chemical Properties of Collagemnd Grain Surface of

Leather

Skin is primarily made of innumerable fibres ofratgin called collagen. The
word "collagen" itself derives from Greek ‘kollaglue. Collagen fibres weave
together to form a permeable, very strong, yetliflbxible structure which has yet
to be equalled by any man-made fabric. Generadlgthler falls into two distinct
layers; the grain layer, which contains the striegusuch as the hair follicles and
sebaceous glands, and the corium which is madesalemtirely of large bundles of
collagen fibres which interweave each other. Ithis interwoven structure of the
corium which gives the leather its strength. As tjnain layer does not have such
large interweaving, fibre bundles is relatively Weampared to the coriunthe way
in which the collagen fibres and hair follicles amgled varies from one species to
another and it is this variation which gives leatheade from the skin of different
animals their own special characteristics and udd®e grain is the pattern,
characterised by the pores and the hair follicles @eculiar to the animal concerned,
visible on the surface of a hide after the hair Ib@sn removed. Grain leather has the
grain layer substantially intact and is finishedtlba grain side.

The collagen fibre structure of the skin doesardy vary from one species to
another, but also varies within the skin; differégdations have a different structure
according to the purpose of the skin at a giveatioa during the life of the animal as
shown in fig. 2.4. The neck and shoulder regioml tenbe thicker than the rest of the
skin, while the bellies and particularly the axélléthe armpits) have a very thin, loose
structure. The area termed as the butt (the badkramp area) is the most densely

fibred area and is generally thicker than the rewhai of the skin. It yields the best
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leather, having a taut grain structure and a vemalde corium layer. The butt area
has the most uniform structure and is the priméirguiarea for leather goods. The
shoulder area is less densely fibred and the sutias grown wrinkly, produced by

the movement of the animal's head while alive (l&itdd Thomson, 2007).

rA ABB = ASide
C AC'B' = A Crop
DD'C'B" = A Back
E E'C'B" = ABend
DF GG = ABelting Bul
EF'C'™H = A Sole-Leather Butt

Figure 2.4: Parts of the quadrupedal animal’s skin

(Source: FAO Bulletin 67, 1986)

2.4.6 Raw Skin Types, Properties and Impact dreather Production

Comparatively, the physical structure of rawnsttemonstrates that different
types of animals slaughtered possess varied prepettience, different types of

leathers and leather products. Obviously, the simd thickness of skins vary
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enormously, e.g. from an elephant to a mouse, as their shape, e.g. from a giraffe
to a pig. Sharphouse (1995) explains that thereliffierences due to breed, sex, age,
life-style, health nourishment and even climationdiions under which the animal
was raised. Kotla (1996); O’Flaherty et al., (1986 Boahin (2005) assert that the
hide or skin of each type of animal has its ownquei characteristics which are
different from those of any other species. Someth&f variable characteristics
pertinent to any leather manufactured include thedls, length, width, fibre structure,
and grain surface. Usually, the younger animalstsawall and thin skins resulting in
smooth and a fine grain structure (Sharphouse, )19%imilarly, the female skin
usually has a finer grain structure than the nilfhes results in softer and more elastic
leather. Cattle, sheep, goat, pig, horse, andleegkins are the primary source of
hides used in the production of leather. Most ahimdes represent 7-10% of the
animal's body weight (Heidemann, 1993).

The properties of leather vary considerably depandipon the type and
quality of both the raw material and the tanninggass employed. Every piece of
leather has individual markings which relate toatgjins and add character to each
skin. De Haas (1925) states that the most distinct quéditywhich a tanner looks to
the grain of his raw stock is a smooth, firm antfaative surface for dressing —
whether for display with its natural pattern or adoundation for some artificial
finish. With the passing of time and use, it depsl@ patina which enhances its
beauty. Leather breathes, insulates (can be wadtald), resists abrasion, and has
individual characteristics which make each hidequai be Haas (1925) and
Sharphouse (1995) conclude that leather will alWagar the marks of its natural
origin and these characteristics can show as hesdats, growth marks, areas of

differing fibre density and hair pores structurdie$e hallmarks together with the
39



natural architectural integument of the skin orehigive distinctive characteristic

features of leather from different animals.

2.4.7 Aesthetic and Utilitarian Characteristics ofQuality Cattle Hide Leather
The cattle hide is probably the most commonly us&th for leather

manufacture. According to O’Flaherty et al., (19%6)d Sarkar (2005), when the
surface of leather made from cattle hide is vieweder a microscope, the pattern that
the hair follicles make can be easily seen. Ineides the hair follicles are of fairly
uniform size, they are closely packed togetherthede is no distinct pattern to their
alignment (Wilson, 1923; Thorstensen, 1976). Whiewegd in cross- section the fibre
structure of the leather can be easily seen. Taia ¢ayer containing the hair follicles
makes up about one fifth of the total thicknesgaitle hides. The corium contains
large interweaving collagen fibre bundles whichegithe leather its strength. Its
relatively great thickness allows it to be splitoitwo layers; the outer layer, known
as the grain split, is normally used for footweamupholstery, whilst the inner layer,

the suede split is used for clothing or industgialves.(See Plates 2.2(a) and (b).)

Plate 2.2(a): Cross-section of leather made fromureal cattle (Magnification: x45)
(Source: Haines, 1981)
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Plate 2.2(b): Hair follicle pattern of cattle hideather  (Magnification: x45)
(Source: Haines, 1981)

2.4.8 Aesthetic and Utilitarian Characteristics ofQuality Calfskin Leather

Male dairy calves are slaughtered at the best evmnage for reasonable
yield in meat. The European practice generallpikill the calves at the younger age
than in the United States. As a result, Europediskias may be a bit smaller with
limited area value and utility. It has been protbkat calfskins will have the same
number of hair follicles as mature skins. The ndifference, then, between calfskins
and cattle hides, from a structural point of viésthe fineness of grain. Since the hair
follicles are much smaller, collagen bundles aralken and the follicles are much
closer together. As a result, calfskins have a Ve structure, especially, the grain
surface, as compared to cattle hides and are usefille finest of leather (O’Flaherty
et al.,, 1956). The skin is highly valued becausehef fine structure and usually

commands three to five times the price of heavilecaides.(See Plates 2.3(a) and

(b)).
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VNIICT A

Plate2.3 (a): Cross-section of leather made fralfiskin ~ (Magnification: x45)
(Source: Haines, 1981)

Plate 2.3(b): Hair follicle pattern of calfiskleather ~ (Magnification: x45)

(Source: Haines, 1981)
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2.4.9 Aesthetic and Utilitarian Characteristics ofQuality Sheepskin Leather

When the surface of leather made from sheepslerasined microscopically
it can be seen how different the hair follicle pattis to that of cattle hide. The hair
follicles are arranged in groups with spaces irwbeh. These spaces present a
relatively large uninterrupted surface which ensalilee tanner to give leather made
from sheepskins a good "polish” resulting in a géed glossy appearance. It is not
possible to do this on leather from cattle hidetheut applying a finish (a plastic
coating) to the surface to fill in the hair folkd. Consequently, the surface of
sheepskin leather can be made quite shiny withoytsagnificant loss of its natural

feel. (See Plates 2.4(a) and (b)).

When viewed in cross-section, it is noticed thatfibre structure of sheepskin
is very different from that of cattle hide. Becaisgeeep are much smaller animals
than cattle, the size of the collagen fibre bundtethe corium is also much smaller.
This enables a finer suede to be made from sheefiskn can be achieved with cattle
hide. The other most distinguishing feature of gskm, as asserted by O’Flaherty et
al., (1956), is the ratio of the amount of graincrium. In cattle hide the total
thickness consists of one fifth grain layer; in eghgkin it is more like half the total
thickness. Because the fibre bundles are smallértlaa ratio of grain to corium is
greater in sheepskin, this type of leather is muebhker than cattle leather per unit of
thickness (Wilson, 1923). Consequently, it is natable to use where a high degree
of strength is required e.g., in footwear. However smaller structure means that it
will make a softer, more flexible leather and igrdfore ideally suited for clothing

(British Leather Confederation, 1989).
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Another notable feature of domestic sheepskin éstthnsition between the

grain and corium layers. In cattle hide there gradual transition from one layer to

another. In domestic sheepskin the two layers arg distinct; there is a sudden

change from one layer to another. Sheep are byrenatery fatty animals and

sometimes they deposit a layer of fat cells ingkia in a layer between the grain and

corium. When the skin is processed into leather,shbsequent removal of this fat

can create a void in the structure between thexgnad corium causing the two layers

to separate. This is called looseness and is eplart problem in sheepskin leather.

Plate 2.4(a):

Plate 2.4(b):

Cross-section of leather made frévaepskin (Magnification: x45)
(Source: Haines, 1981)

g adiiy,

Hair follicle pattern of sheepskaather (magnification: x30)
(Source: Haines, 1981)
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2.4.10 Aesthetic and Utilitarian Characteristics ofQuality Goatskin Leather

Goatskins, as compared to sheepskins, have aigéatyfibre structure and are
easily recognized. O’Flaherty et al., (1956) pereeihat the tight-natured fibre of
goatskin allows its use in the more durable typapylications in the manufacture of

gloves and shoeSee Plates 2.5(a) and (b).)

Plate 2.5(a): Cross-section of leather made framatgkin (Magnification: x45)
(Source: Haines, 1981)

Plate 2.5(b): Hair follicle pattern of goatskindther (Magnification: x30)

(Source: Haines, 1981)
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2.4.11 Aesthetic and Utilitarian Characteristicoof Quality Pigskin Leather

There is very little pigskin leather manufacturadhe UK because they tend
to eat it. However, pigskin leather is made in msubstantial quantities in other
countries such as Japan. The structure of pigglahyris very different from any of
the other skin types looked at so far. Pigs areveog hairy animals; normally, they
have only a few sparse bristles and their haiidellpattern reflects this. In some
locations of the skin, the follicles are arrange@i"trio" pattern—so often reproduced
in printed imitations. Because the skin surfacedsprotected by a good covering of
hair like most other animals, the skin takes olwgh textured pattern which is not
particularly pleasing to the eye and consequenitghkin is usually made into suede

(Wilson, 1923; Sharphouse, 1995).

Perhaps the biggest difference in pigskin leatle=omes apparent when it is
viewed in cross sectionSée Plate 2.6 on page 4 The most noticeable feature is
that the hair follicles are not confined to theeayutayer of the skin; they penetrate
through the full thickness, from one side througlthie other. This feature gives suede
made from pigskin its own special character bec#usdollicle pattern is visible on
both sides. However, it does have some disadvagitégis not easy to make water-
proof pigskin leather because the follicles easiignnel water through, and when the
suede surface is buffed the finer fibres surrougdine hair follicles sometimes
behave differently giving rise to a "fisheye" effewhere there is a pale ring
surrounding the central hair follicle. Becausefttikcles are not confined to the outer
layer of the skin, there is no distinction betwegain and corium; the structure is
quite uniform throughout and the fibre bundles sraall and compact. This enables

fine suede to be produced and the uniform strucliosvs the leather to be split very
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thinly without loss of strength. This makes pigskseful where thin, strong leather is
required, e.g., gloving and shoe linings. In akérdorm however, it is equally suited

for clothing and even sufficiently hardwearing farede shoes.

Plate 2.6: Cross-section of leather made fronskiigy (Magnification: x30)
(Source: Haines, 1981)

2.4.12 The Cause-and-Effect Theory

To every cause there is an effect, to every effemrie is a cause. The theory of
cause-and-effect can be traced from intellectuedgpion by Greek thinkers who in
the ancient world where most people saw themsehweabie mercy of forces they
could not comprehend ceased the opportunity tothey foundations of Western
philosophic and scientific enquiry. According teefa (1995) and Oti-Agyen (2009),
instead of making nature the object of worshipythede it the object of study to
probe deep into problems of human existence, amd uhderstanding gained
eventually enabled them engage in vigorous creaot&vities into wealth creation
and improved quality livelihood by taking issuesthwithose who explained

devastating natural events such as earthquake$igimiening an expressions of the
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anger of the gods. Those Greek philosophers arthadsuch events as devastating
natural events such as earthquakes and lighter@dghatural, or supernatural causes
than being the expression of the anger of the gmsdslaimed, and challenged all
prevailing myths. They therefore made the speatdakeap from supranational to

natural explanations of the unknown.

It is known that Although the Greeks were not tingt to believe in a natural
order (the ancient Chinese, for instance, had wethe universe as the interaction
between two forces, then and theyang,and the Hindus of ancient India had stressed
the oneness of all aspects of the universe, howtesr embraced the wholeness of
nature). They subjected nature to close analysmoeess that separates the whole
into its component parts, claimed intellectual detaent and objectivity, thus, the
fundamentals of the scientific method to find reatwm the occurrence of events than
its effects. It was as a result of the Greeks fitation of reason that Fiero (1995)
again says is a notable contrast to the Hebrewjzhasis on faith. There is therefore a
relationship between the reason behind a happamdghe impact of the happening.
Any effort to justify the effect consequently reqas pursuance of the causation
through systematic analysis and critical examimabd fundamental components of
the whole. This systematic and rational endeavoiginated from Greece in thé"6
century BC (The Hutchinson Encyclopedia, 2000), @&ncequires the pragmatists
philosophy which Oti-Agyen (2006) asserts has beanously referred to as
Instrumentalism, Empiricism and Experimentalism,d ars fundamentally an

epistemological undertaking identified by its theof truth and meaning.

The pursuance of the cause or the effect of a tmtugowards problem

solving is analogous to the pursuance of truth ermehning, and it requires the
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application of intelligence to interaction betweeman and his mind with his
environment (Oti-Agyen, 2006, 2009:60). Oti-Agydrerefore explains further that

truth can only be known only through its practicahsequences.

In the same manner, Holt et al., (2005) from thpsrspective, believe that
events in every situation or activity cause a lieadn a certain manner and to some
magnitude. They explain further that cause-andeeffatterns show the relationship
between results and the idea or events that masleegults occur, and one can
represent cause-and-effect relationships as orgedaading to multiple effects, or a

chain of causes-and- effects as showhigure. 2.5.

Looking at the cause-and-effect theory from a dujfghical perspective, the
Hutchinson Encyclopaedia (2000) states that cdysalh philosophy is a
consideration of the connection between cause #edteusually explained as the

relationship between cause and effect, and musiwfdhat every event is caused.

Effect Effect Effect Effect

Figure.2.5: Schematic illustration of several effepossible to result from a cause

(Source:Holt et al., 2005)

24121 The Fish-Bone Theory of Cause andféct Relationship

It is difficult if not impossible to solve complited problems without
considering many factors and the cause-and-effeldtionships between those

factors, particularly when the pursuance of miligtfactors against the progress of
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Leatherwork is the focal point. Again, since areeffof a phenomenon is possible to
emanate from several sources and causes, idenqtifigan cause-effect relationship is
well represented diagrammatically by the fishboheoty. According to Ishikawa
(1990), defining and displaying those relationshiph diagrams helps. The first of
such cause-and-effect diagram was used by Kaorkalsh in 1943 to explain to a
group of engineers at the Kawasaki Steel Worksapad how various work factors
could be sorted and related. In recognition of,tiiese diagrams sometimes are
called Ishikawa diagrams. They are also calledofisie diagrams, because they look

like fish skeletons as illustrated kiigure. 2.6 (Page 51)

According to the fishbone theory, causes should derived from
brainstorming sessions which can be applicablgtitated in a generic Ishikawa fish-
bone. Then causes could be sorted through affgrityping to collect similar ideas
together. The groups could then be labelled agoaes of the fishbone. They would
typically be one of the traditional categories neméd above but may be something
unique to the application of this tool. Causes #hdae specific measurement and
controllable. Of each of the large bones there begmaller bones highlighting more
specific aspects of a certain cause, and sometimees may be a third level of bones
or more. These can be found using the '5 Whyshigake. When the most probable
causes have been identified, they are written enbibx along with the original effect.
The more populated bones generally outline mordéuential factors, with the
opposite applying to bones with fewer "branchesitttier analysis of the diagram can
be achieved with a Pareto chart (http://en.wikipeatg/wiki/Brainstorming,

05/08/2008).

50



b|h

q{a, b, ¢, d.

clj/l :

Figure 2.6: A generic Ishikawa diagram showing @ (red) and more refined
(blue) causes for an event. (Source:lshikawag 1990)

Ishikawa (1990) concludes that problems relateduality are typically not
simple, especially when the problems generate frati sources. They often involve
the complex interaction of several causes. A camskeffect diagram will help to
define and display the major causes, sub-causesranidcauses that influence a
process or a characteristic; provide a focus fecuision and consensus and visualise

the possible relationships between causes whichbmayeating problems or defects.

2.4.13 Sources and Acquisition of Skins and Hiddor Leatherwork

With few exceptions hides and skins are by-produttsmals are reared for
meat, milk and wool, not for the value of theirrski As a consequence, the tanner is
not able to control the supply of raw hides. Hides traded as a commodity all over
the world on open markets and in competition witlheo tanners on a global basis. As
a result, when demand is high, prices soar. Adulliyg, even minor variations in
economies and currency can cause major fluctuationsaw hide prices. The
availability of cattle hides for leather is howeviemdamentally dependent upon

consumer demand for beef, and this is not diffehemh skins from goats and sheep.
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Today worldwide, at least half the leather produgeds into footwear and around a
guarter into clothing. Only around 15% goes inttalptery and the rest into small
leather goods and other consumer products. Beaafugs durability and comfort,

leather has been used for seating purposes thratgtehistory of transportation and

furniture (Wilson, 1923pe Haas, 1925; O’Flaherty et al., 1956, Sarkar, 2005)

The early leathers were made from cowhide, calfgaigskin, deerskin, and
goatskin either hunted or farmed for food purpodése present trend is for most
upholstery to be made from bovine material (thatoisay cattle hides) as this is
readily available and best lends itself to the nmodiemand of designers, producers
and consumers. Hides include ox, bull, cow, andabufskins, while the reptile skins
include snake, lizard, and crocodile skins. In addito these animals, a number of
other exotic animal skins are used to produce afigcleathers. These animals

include emus, ostrich, sharks, elephant, kangdrear, elk, turtle feet, and frog skins.

2.4.14 Animal Farming Systems, Raw Hides arfékins Associated Defects

An analogical quotation of an old saying from Situse (1995:26) says:

One cannot make a silk purse out of a sow’s eanfd it is very true of the
leather industry; unless the raw material is brotugih the appropriate price
and quality, the profitable success of the venisiia jeopardy.

According to Halliwell and Lambert (2004) qualitgw materials are greatly
cherished in every sphere of production establisttmehich the leather industry is
not exempted. Defects associated with skins andshgb beyond reflecting in the
eventual leather produced, to the extent of sabwjathe quality of artefacts
produced from the leather, hence limiting marketeptals. Skins with defects are

therefore seen as disincentive to the economicilinalof leatherwork (FAO
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Agricultural Development Paper No. 68, 1960; Shayse, 1995). In affirmatiome

Haas (1925) writes that defects limit the utilitydaoverall economic validity of skins
and hides as the core raw material in leather ngakte laments further that any
blemish associated with the material deducts anuamof value and reduces the

potentials of the material.

The JSLTC (Vol. 86, September—October 2008) emphaghat a number and
distribution of faults on a hides and skins havejoma&ommercial implications
because they affect area yield and the shape whiekailable for garment pieces,
and hence the overall quality. Sheepskins, goatskid cowhides with a fine grain
appearance have the highest market value for tbeirlevel of damages and are
important for the production of garment leatherpempleather as well as upholstery

leather.

Various writers such as Wilson (1928k Haas (1965), Thorstensen (1976),
Bienkiewicz (1983), Sharphouse (1995) and Sark&@0%2 explicate that defects
found with pelts stem from two main causal reasdunsing and after the death of the
animal. Sharphouse (1995) believes that probablyther damages occurring in
tannery practice cause as much confusion and cora=ethose diseases and defects
native to the skin or hide on the stock as it eieed at the tannery although others
develop in the preparation of hides and skins attdmnery. Sharphouse adds that
these defects mar the otherwise beautiful leat®it, recognising the various causes
and defect types is important to prevent the almalanes. Since skins and hides are
traded international commodities, the Internatiorf&thndards Organisation has
provided the following references for the descaptiof defects: ISO 2820:1974,

amendment 1:1996 to ISO 2820:1974, ISO 2821:1974:

53



1. 1SO 2822 —1:1998 —Descriptions of skin defectstigat
2. 1S0O4683 -1:1998 —Raw sheep skins —Descriptioskiofdefects

3. 1SO7482 —1:1998 —Raw goat skins —Descriptions iof d&fects

From the perspective of Sharphouse (1995) and 13®©#8scriptions, defects
which may occur on raw hides and skins and alsaldevtheir intentions for tanning
include the following: abscess, blind warble hddegnd mark, dung damage, eczema,
hump,. hump sore, lice, pox marks, ring worm, fainkles, badly bled skin, badly
shaped head and shanks, cut throat, flay cut (sedk), grain break (grain burst) and

holes, discoloration (red heat), vainness as veedium blisters.

2.4.15 Animal Domestication and Husbandry as Intgal Part of Leatherwork

Leatherwork, as the name depicts, depends solelgaiher for its survival,
and the outer cover of the animal (skin and hidgyes as the only source of raw
material for leather manufacturing, therefore, éRestence and availability of animals
serve as the lifeblood of Leatherwork. O’Flahertyak, (1956) assert that the animal
skin is a by-product of the meat industry in mosttances; in its absence there is
nothing like Leatherwork. This lays emphasis on ititegral role animal husbandry

plays in the sustenance of viable Leatherwork.

Logically, simple production management principlesuggest that
manufacturing should be located near its sourceawf materials (Smith, 1993).
Accordingly, Okonkwo and Ihuoma (JSLTC Vol. 86, 8)@bserve that traditional
tanning activities are concentrated in areas wileestock activities are predominant
in Ghana for the sake of proximity to hides andhskihus, the Northern Region and

Upper East. Development of knowledge in livestockndstication is vital to this
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study to serve as practical basis for correlating life patterns of animals to the
quality of their pelts. This brings to mind Acke($991) assertion that the kinds of
feed the animals utilise, their size in relation pooduct volume, and their
susceptibility to stresses— extreme temperaturesasges and diseases— largely
determine where each species will flourish or fEetof land or facility where they
can be efficiently produced. The habitats impactraech on animals’ adaptation in
terms of environmental influence, which usuallyedetines the system of farming to
be adopted and to a large extent the mode of fgediherefore, policies and
emphasis laid on quality animal husbandry practiaes of major interest to the
leather industry. The general welfare of animalerdgfore becomes a major
consideration in the area of total quality Leathence, domestication and animal

husbandry practices.

2.4.15.1 Domestication of Animals

The present civilisation has its roots in the detitation of animals. Various
accounts on humanity and development of civilisatiwe found to lay emphasis on
the indispensability of domestication of animals ttee survival of humanity,
especially from the Neolithic period (8QG0€ into 350@.c.) when man had realised
the need for settlements and developed tools focwdtyre (Maddox, 1940; The
World Book Encyclopaedia Vol. 12 1972; Student fniation Finder, 1981; The
Hutchinson Encyclopaedia, 2000; Holt et al., 200Bpmestication was therefore a
means to an end to the earlier stages of liveliheptiomised by nomading and
wandering in hunt of animals for food. To domeggcaeans to adapt the behaviour
of animals to fit the needs of people. The domasta of animals began when early

humans had contact with wild animals, which thewpted for food and skins. After a
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period of time these early people began to cordmae of these animals to ensure a
steadier supply of food and clothing. These animeadee bred in captivity to replace
those which were used. However, it is significantdentify that in order to harness
the benefits of the animals, the early man cre#itedenabling environment for his
welfare which resembled the original environmenttioé animals (Chartten and

Amdul, 1943).

Although domestication (from Latindomesticu$ or taming is the process
whereby a population of animals or plants, throagbrocess of selection, becomes
accustomed to human provision and control, the ndefi characteristic of
domestication is an artificial selection by humardamans learned to select animals
with certain desirable characteristics to use fogeding purposes. As a result of
selective breeding, identifiable breeds began taldelopedSome species such as
the Asian Elephant, numerous members of which f@avenany centuries been used
as working animals, are not domesticated becawsethtave not normally been bred
under human control, even though they have beewralt tamed. Humans have
brought these populations of various animals urideir care for a wide range of
reasons. These are to produce food or valuable caliies (such as skin, leather,
wool or fur), for help with various types of workuch as transportation by pulling or
drawing carts), for the protection of themselves Bwvestock, for amusement, thus, to
enjoy as companions or ornamental plant, and fienstic research, such as finding

cures for certain diseases (http://en.wikipedidvaiig/Pet).

There is a debate within the scientific communityerohow the process of
domestication works. Some researchers give credindtural selection, where

mutation outside human control makes some membexsspecies more compatible
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to human cultivation or companionship. Others hstvewn that carefully controlled
selective breeding is responsible for many of tbkective changes associated with
domestication (http://en.wikipedia.org/wiki/Seleti breeding). These categories are
not mutually exclusive and it is likely that natuselection and selective breeding
have both played enormous significant role in thecesses of domestication

throughout history (http://en.wikipedia.org/wiki/Beestication).

The Hutchinson Enclyclopedia (2000) records th#tecare identified to have
first been domesticated in the Middle East durhmeyXleolithic period, about 80@a.,
for meat, milk and as power animals. Goats aredaordomestic varieties which are
said to have descended from the scimitar-horned woat. Goats according to
records have been kept for over, 9,000 years inh®ou Europe and Asia. Domestic
breeds of sheep classifi€is ariesare descendants from wild sheep of the Neolithic

Middle East, about 8008c.

2.4.16 Impact of Animal Breed Quality on Economi&Survival of Leatherwork

The species or genus of animals available in ogedgraphical location have
a major influence on the economic value of Leatlekwpractised, since it affects the
nature of leather available in terms of skin/hidees physical, chemical and
mechanical properties, nature of defects and timéiuence on quality of leather
produced. Kotla (1996) emphasises that within eaplcies of animal, these
characteristics vary depending on the age, sexttamdhabitat of the animal. Acker
(1991), an animal scientist, affirms that the cheeastics of animal species influence
their adaptation to geographical areas or produodigstems and productivity. Since
the quality of raw materials have major reflectionthe finished product, quality

leather artefacts depend on the availability ofliibeather. For this reasobe Haas
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(1925), Procter, (1936), Sarkar, (2005) assertttitesource of hides or skins used for

the production of leather is a matter most conagtodhe tanner.

All mammal skins follow a basic pattern, but theywin size from the hide of
the elephant or ox to the skin of the mouse oritabhd also in shape and thickness.
Some animals have little hair or wool and a thipidermal layer, while others, such
as the sheep, have a heavy fleece with curly hdiicles and a thin epidermis
(Sharphouse, 1995). Different breeds of animalsgda different sizes of skin or
hide, and since size is appreciated in determitive economic cutting value of
leather, some species are priority in economic iMwplof Leatherwork e Haas,

1925; Sharphouse, 1995).

The skins of certain animals, at certain times heirt lives, also contain
guantities of fat in globular cells, which lie apgimately in the middle of the corium.
Noteworthy examples are sheep and pig. Sheepslkagscontain fat of this type (i.e.
inside the skin, not merely on the flesh layer) antmmg to 25% of their weight. Such
excessive growth of fat cells disrupts and weakbascorium fibre structure to such
an extent that some sheepskins may be readily spbt two layers along the
“sandwich” line, where the fat is located. There great variations even in one skin.
The hair is usually denser and coarser on the @k the belly, and the skin and
epidermis thicker and tougher on the more exposets phan on the sheltered places
in the limb joints. These variations are affecteg dpe, sex, breed, health and

nourishment of the animal.
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2.4.16.1 Theories and Principles of Animal Breexdg and their Impact on

Leather Production

In biology, breeding concerns the crossing andctele of animals and plants
to change the characteristics of the existing (@@ cultivar (variety) or to produce
a new one (The Hutchinson Encyclopaedia, 2000)edBng is an activity purposely
aimed at modification and developing animal chamastics to suit different
requirements—meat production or specific qualitgplyskins, milk or fur appearance.
Therefore, to trigger breeding in a conscious mgneertain valued and desirable
characteristics are expected in livestock involuadthe activity. Research has
revealed the following characteristics as desirabéediness and early maturing like
the Divon, ability to produce good calves when seaswith less promising cattle,
ability to withstand various degrees of temperatanel diseases like the various
breeds of ZebiBos indicus)tendency of animal to produce lean meat or legg fat
meat, or meat to meet required taste, like thedfreammousin and Charolais cattle,
ability to produce high quality and quantity of kiand ability to utilise readily
available feed to maximize body size or increaspufation for rapid return on

investment.

Breeding may also be a dependable means to desaloyals for adaptation,
that is, to fit into specific geographical and citic conditions. The Hereford cattle of
the English, for example, are the premier Englistet ideally enhanced to be suited
for rich lowland pastures. It serves as a meansni less endowment in animal
economic qualities and productivity. The Aurshie a smaller breed of cattle
purposed to be capable of staying outside all y&dsreed raised and improved in
many countries for dairying is variously known be Friesian, Holstein or Black and
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White, which can give enormous milk yields, up t8,0D0 or 3, 450 gallons in a

single lactation.

When a breed of animal lacks the characteristigaisée for specific utility,
breeding techniques stand reliably as the direkitisa to inducing such necessary
characteristics into the animal. Scientists hayeedded on breeding to enhance the
characteristics of various animals to man’s adwgtahe merino sheep, which is
popularly known for its profound economic contrilbats to mankind in the area of
wool production, is a development through breedivigrious attempts have been
made to train zebras for riding since they havéebegsistance than horses to African
diseases. However most of these attempts faileglfalthe zebra's more unpredictable
nature and tendency to panic under stress. Forehason, great effort was made in
crosses between any species of zebra and a hasg, gonkey or ass, and the
resultant enhanced breed was called zebra-mulssbooids which are preferred over

pure-bred zebras.

In Leatherwork, the source of skin or hide employedeather making for
specific end uses is considered critical to meetirgy requisite properties. For this
reason the breed of animal that produces the skatso critical to the attainment of
the prerequisite for the end use. It is well knatlvat there are various factors that
influence the pelt obtained from various breedaromals. Even animals of the same
species are not considered to generate skins thetl yeathers with same
characteristics such as weight, spread, thicknedsabstance. Therefore, the end use
purposed for a particular leather production shalibdiate the animal from which the

skin or hide should be obtained. Breeding of ansnveith consideration of yielding
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pelts for economically viable leather productioguiees the practical considerations

as described bye Haas (1925).

2.4.17 Relationship between Feeding, Quality Skirend Economic Value

of Leatherwork
Acker (1991) is of the view that inadequate dieffeca productivity. He
opines that Ghana as well as most parts of thedwd@pend on animal products such
as skins and hides, leather, wool, fur, meat, &athshells, scales, gelatine, plant
sources, to mention a few, for exportation, incayeeeration, feeding and economic
stability. Their inability to maintain sustainabfgoduction directly inhibits their
livelihood, especially, feeding patterns and ety of human resource. Though in
most less developed countries (LDCs) of which Ghanaot exempted, about 50 to
85 percent of the people who work are farmers, thetr GDP and GNP (gross
national product) are low. Acker believes that hags, many people in such countries
have such inadequate diets that their productiMityth physical and mental, is
severely limited. Such poor and fragile economiadbhips transcend human

nutritional conditions to affect animals and evéamps within the ecosystem.

Food, according to Acker (1991), is the naturaldpd of agriculture
approximating any natural fibres, such as wool, amgland cotton; skins, fur, leather;
oils, plastics and certain pharmaceuticals whicd also important agricultural
products, valuable to society and the economy.eSmaost sources of food are based
on renewable natural resources, well organised geamant activities towards
sustainability are essential to national develogmand this makes animal farming
management systems very critical for the sustenaricBbod security in animal

protein supply as well as other crucial allied Wabconomic ventures such as the
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leather industry, gelatine manufacturing and fudivproduction. On that basis,
Ghana’s hopes of attaining better livelihood is independent on prudent agricultural
resources management policies which ensure suiiiypand inexhaustibility to the
benefit of all players of the country’s ecosystefwhich plants and animals are core

due to their natural inter-dependency.

According to Koney (2004), feeding of farm animiglsiot independent on the
farming system practised — extensive (free rang@)i-intensive or intensive — and
the farming system determines the general wellbefranimals, as well as the quality
of their products (meat, skins, hide, fur/wool,tfeas, and eggs). In the case of proper
or improper feeding, the skin being the externajaar of the animal serves as a
determinant- the growth, texture of the hair andieotkeratins, the contours,
curvatures and shape of the animal's body revealmghe skin and projected
undulations in the outer cover of the animal. Femfore, the thickness, weight,
texture and amount of substance of the skin alseraéne the feeding and growth

situations faced by the animal when alive (Sharghp@®995; Koney, 2004).

In West Africa and Ghana in particular, despite toailability of the
savannah grassland, animals are basically reaidel time extensive system where the
free-range method of feeding is predominant. Kofi®p2) and lwena (2008) assert
that animals are either followed to graze, by nosnad peasant farmers, or left
roaming in search of pasture. Beside the poor trarnal contents of the pasture, the
animals hardly find supplementary nutrients foratahced development of their cells
to avoid the consequences of malnutrition leadimgliseases and poor economic
value of the animals and their products. Sometimeke dry season, animals hardly

find pasture since farmers lack the practice of intahay and fodder for storage.
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Gillespie (1992:44) upon realising the enormitytled impact of feeding on animals’
growth uses the word ‘must’ to stress the necessityrelevance of decorous feeding

to the normal growth of animals as he says:

A nutrient is defined as a chemical element or cumg that aids in the
support of life. A nutrient becomes a part of te#tscof the body. Nutrients are
necessary for cells to live, grow and function gdp. Many different kinds of
nutrients are needed by animals. In addition, theyst have the right
nutrients in the proper balance. Too much of ontient and not enough of
another may result in unhealthy stock and high feests. A lack of one or
more nutrients may slow normal growth or production
The species in the Bovidae family which serve asmtiain source of skin and
hide supply occupy a wide variety of habitat typesm desert to tundra and from
thick tropical forest to high mountains. Most memsbef the family are herbivorous,
except most duikers, which are omnivorous. Likesotluminants, bovids have a four-
chambered stomach which allows them to digest piaaierial, such as grass, that
cannot be used by many other animals. Such platériaincludes much cellulose,
and no higher animal can digest this directly. Hosve ruminants (and some others

such as kangaroos and rabbits) are able to use4miganisms living in their guts to

break down cellulose by fermentation (The HutchmEacyclopedia, 2000).

For quality skins and hides, livestock need to tmwided with diet formulated
to balance in nutrients requisite to tissue devalemt, strong bone formation, energy
generation and productive activities, lactation ageheral maintenance of their
system. Animal feed must therefore contain protewth added vitamins, minerals
and carbohydrates to provide a balanced nutritisodltion (Koney, 2004; Iwena,
2008). Apart from calves which require special détmilk-based or diet of milk
replacer for the first 6-8 weeks, grain-based ¢(hebstly corn-based), that contain
many vitamins and minerals, Free raised livestoekbaed on an open pasture to gain
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access to grass and fresh water. Hay is usuallyaped to feed livestock during
seasons where access to pasture is limited. Thieoohelf feeding farm animals has
direct result in the quality of products obtaind@the Scottish Aberdeen Angus beef
cattle breeds produce a high quality meat througénsive feeding methods. Poor
feeding however, directly causes poor quality afresh product which the skin is not

exempted.

It has been noted theoretically and empiricallyt tiajority of such animals
dependable for leather fall withiguadrupedalism, that is, a form of land animal
locomotion using four limbs or legs. Animals mayim a quadrupedal manner are
termed quadruped, meaning "four feet" (from ther_guad for "four" andped for
"foot"). Most walking animals are quadrupeds, imichg mammals such as cattle and
cats, and reptiles, like lizardsThe mode of movement is critical to the feeding
patterns of most animals irrespective of the ecpl@gcause of the size and weight
of their complex digestive systems, many bovidshagolid, stocky build — the more
gracile species tend to have more selective daeid,be browsers rather than grazers
(http://en.wikipedia.org/wiki/Grazer). For this smm, the vegetation in which such

animals are raised is a concern.

2.4.18 Principles of Abattoir Practices and Hidend Skin Quality

The most direct means of obtaining hides needete&dher manufacturing is
the local butcher, although hunting, trapping asirg one’s own livestock cannot be
overlooked (Back to Basics of Reader’s Digest, }9Bibwever, it is this same place
that skins and hides, due to various reasons, wsg/ their economic qualities for

leather manufacturing. It has been appreciated fitgns including Procter (1923pe
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Haas (1925), O’Flaherty et al., (1956), Bienkiewi(i©83), Heidemann (1993),
Gerhard (1996), Sharphouse (1995), and Sarkar J2(b@5 the place of slaughter
results several defects in the skin leading to ¢gdn in quality. The first edition of
1998-11-01, reference number ISO 282-1:1998(E) 0pdB02822 recognises some
post-mortem defects which occur to raw cattle hatdbie slaughter centre.

In principle, since the leather industry dependstlom meat industry and
priority is given to the meat than the skin, thdueaof the carcass, according to
Sharphouse (1995), is often ten times the valuéhefhide or skin, and this ratio
governs the degree of care given in flaying tohite and to the carcass. Although
the emphasis on slaughtering is bleeding, poordtgeresults in blood clotting in the
skin vessels and leads to accelerated microbiakefaation (SLTC Pocket Book
(1999). To avoid attack from micro-organisms, tlaeighter centre should ensure that
the animal is in a clean, dung-free, healthy coodiand the slaughter should be rapid
and efficient. For this reason, flaying should beried out while the animal is hoisted

by the hid shanks on a transporter rail.

2.4.19 Impact of Flaying on Hides and Skins Quayi

Flaying as a process in relation to the productibquality leather is a major
concern which cannot be overemphasised. Principgthpd flaying is carried out
such that the economic potentials of the skin aesgryved. The process therefore
means a lot to the tanner and holistic stakeholdetke leather industry, especially
when the production of quality leather to meet gmedemands is in question
(O’Flaherty et al., 1956). Though the hide or skirknown to be a by-product of the
meat industry, its further applications are uncabld; outstanding among them is

converting it into leather by the tanning procedscl raises the economic value of
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the pelt enormously and creates a chain of emplayrfioe several people. The above
economic reasons render the removal of pelts imiperand flaying technology

impeccable (Reader’s Digest; Back to Basics, 18&#;and Thomson, 2007).

The object of skinning is to remove the animal’# pkeanly, neatly, and with
minimum damage or none to either the hides orTrs intention makes it possible
for full utility and enhances further applicationsluding leather making, drumheads,
lashings, saddles, knife handles, sandals, snowsturgys, and leather, to mention
but a few. Since any damage caused tarnishes taktygstatus of the material,
expertise is prerequisite to flaying. According Back to Basics of the Reader’s
Digest (1981:30), to skin an animal perfectly regsiexperience. It explains further
that for the first time, one is almost certain torthge the hide by slicing too close or
else by cutting too cautiously and leaving largantts of flesh that will mean extra
work during the fleshing operation. According ©02822 description of defects,
poor flaying may lead to defects such as gouge spdméles, cuts, scratches, scores,
poor trimming and bad shaping of the skin. Shargbd995) advises that flaying is
much easier while the carcass is warm and sinceitidast rapidly the chances of

putrefaction is reduced.

2.4.20  Principles of Flaying Quadruped Animals

Through domestication and husbandry, most of thmas forming the bulk
source of skin and hide supply are known to be mymtlals and flaying such
animals follow laid down procedures to guarantee rtfaintenance of the economic
relevance of hides and skins (Sharphouse, 1995hiBoa005). Most oxen, calves,
horses, buffaloes, sheep and goats are flayed kingapping cuts in the skin only

with a pointed knife. The legs are severed at tieeloint and the ripping cut should
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be up the inside of the leg. The skin is peeledyafn@m the belly line with round-
bladed knives, which minimise the danger of cutiter the skin or carcass in the
belly areas. The legs are then flayed. The beastldibe hung up by the rear shanks
and the skin pulled or punched away from the careath as little use of the knife as
possible. Machines are available for this purpob&hvgrip the edges of the skin and
pull it away from the carcass. They do not onlyuszlthe manual effort required but

give a cleaner operation, either by a downward @ubly an upward pull.

Especially in the case of smaller animals, comgessr may be blown into
the zone between skin and carcass through a solelinmade in the hind shank, thus
facilitating removal of the skin. O’Flaherty et ,a(1956) and Sharphouse (1995)
caution that as soon as the skin is removed frac#iicass it should be taken from
the slaughter-house floor where it is always a migdé source of infection of the
carcass by dirt, dung and bacteria with which @¢aataminated. In good abattoirs it is
immediately removed and washed in plentiful suppiycold water to remove dirt,
blood, etc., and to cool it. It is then drained @nded for preservation to maintain all
its leather properties.

2.4.21 Theories and Principles on Curing and Prepation of Raw Hides and

Skins

To ensure continuity of life, bodies of living orgams have been
programmed by nature to begin decomposing shoitidy death, through a cascade of
processes that go through distinct phases. Theepsas essential for new growth and
development of living organisms because it recydhesfinite matter that occupies
physical space in the biome. It may be categornisdd/o stages by the types of end
products. The first stage is characterised by dheation of liquid materials; flesh or

plant matter begins to decompose. The second stagaited to the production of
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vapours. The animal’s carcass as a biological gamc material is susceptible to
decomposition as a result of microbial activitiesid the skin being a system of
organic tissues of proteins, lipides, some carbodted, inorganic salts and water is
not exempted (Mader, 1994; Fritz et al., 1999; Hwug,2006).

Relentless efforts by researchers into skin presenv and protection have
revealed that any microbial attack on the skin a®salt of poor preservation is
possible to render it less useful for the produrctad leather possessing desirable
qualities. Curing, by SLTC definition is a tempgrareatment of the hide/skin so that
micro-organisms cannot break it down for food. dsfhtherefore been proposed that
skins, when flayed must be preserved as soon asbpmso that all of its leather
potential are retained or protected against thermacf micro-organisms and autolytic
enzymes as well as chemical hydrolysis (Wilson,3192harphouse, 1995; SLTC
Pocket Book, 1999). The preservation process actptd O’Flaherty et al., (1956) is
accomplished by process of removing moisture ordpfacing moisture; however,
water is dehydrated in each case. Salting or drgmigoth are employed to dehydrate
water from the skin, and once water is dehydratedl &emperature made
unfavourable, microbial activities are reduced tically. In principle, curing skins

and hides intended for leather production is ferftllowing purposes:
Q) To prevent putrefaction,

(2) To prepare or stabilise the raw material fansport (local or international),

3) To prepare or stabilise the raw materialstorage,
4) To lower the weight for transport and/or sggga

The preservation methods mainly employed are catsgb under,

Dehydration, thus, drying: sun drying, shade dryielged drying; or Salting: wet
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salted, dry salted, raceway brining, drum, briniogRefrigeration/Cooling: Chilling.
Toxicity: Antiseptic, Radiation and Partial Prodegs Pickling, Wet blue, “Wet

white” are other modern acceptable approacheslt@servation.

2.4.22 Principles of Putrefaction and Deterrmation of Organic Fibres

Theoretically, the principles regarding the breakdmf biological or organic
bodies have attracted several authors and resesrakea result of the enormity of
relevance of the subject to various fields of lifa. Forensic Anthropology and
Medicine, it is dependable for studying Complemgntaciences from Recovery to
Cause of Death; in Modern Mummification, it has mesmployed to study the
Preservation of the Human Body in the Twentieth tGgn and in Forensic
Taphonomy, it has been important to the study o$tiortem Fate of Human

Remains.

In leather technology, due to the undesirable ihp&autolysis on skins and
hides meant for leather production, much attent@s been given to the area.
Consequently, accounts of research findings on rdposition have led to the
discovery of curing methods and techniques relef@nsustainable fresh skin and
hides requisite for the production of quality leatliSharphouse, 1995; Bienkiewicz,
1983). The activities of Leather making thereforgifty a fight against the action of
autolysis. Adequate knowledge on decomposition thecomes imperative to the
curer, and the tanner, and is also necessary tadigisition and processing pelt into

leather (O’Flaherty et al., 1956).

Etymologically, the Greek worthphos,which meangyrave emanated from

the wordtaphonomy that is the science which generally studies demmition. In
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1762, de- + compose suggesting the sense of "putrefy" was first rdedr and

affirmed by researchers in 1777 (Online etymologgtiDnary, 2001-2010).

Organic materials such as forest and animal pred{vevod, bamboo, rattan,
meat, milk, to mention a few), are liable to dedgation by biological organisms.
Oteng-Amoako (2006) has stressed that differenegypf biological organisms,
including fungi, borers and termites can cause edardeteriorations in organic
materials. However, bacteria cannot be left oupeemlly when putrefaction of
animal products such as skins and hides are béscgssed. Generally, the length of
time any organic material will last in service dege largely on many factors,
including the type of hazard that the material xpased to. Wikipedia, the free
encyclopedia says that a dead body that is exptselde open elements, such as
water and air, will decompose more quickly andsattmuch more insect activity than
a body that is buried or confined in special prowec gear or artefacts. Oteng-
Amoako (2006) again adds that apart from the alvauses, biological materials can
also be destroyed by chemical and physical agedéntification and knowledge
about the organisms and conditions that causeidetton and the causation of the
ultimate destruction of skins and hides is crutgalskin/hide preservation for the
purpose of leather making. Different types of compis decompose at different

rates. This is dependent on their chemical strectur

2.4.23 Decay and Decomposition Theory

The theories on decay and decomposition mostlysad key words such as
deterioration, disintegration, putrefaction, ragtimmreakdown, lose quality, go bad, go

off, atrophy, degeneration, waste away, crumlaldinfy, to mention a few. Influence

70



from any of such actions is tantamount to causiefeas, hence, reducing the
relevance of the skin for leatherwork. Decompogifi@gins at the moment of death,
caused by two factors: autolysis, the breaking defissues by the body's own
internal chemicals and enzymes, and putrefactibe, ireakdown of tissues by
bacteria. These processes release gases thakearhi¢h source of the unmistakably

putrid odour of decaying animal tissue.

According to Bienkiewicz (1983) and Sarkar (2004)pst decomposers of
pelt are bacteria or fungi. Scavengers play an napbrole in decomposition. If the
body is accessible to insects and other animady, #ine typically the next agents of
decomposition. Decomposition which in this study lest represented by
‘putrefaction,’ is the process by which tissuesaofiead organism break down into
simpler forms of matter. The progression of decositmn of the flesh of the dead

organisms and carcasses has been viewed alsorgshfmes:

1. Autolysis (fresh)
2. Putrefaction (bloat)
3. Decay (putrefaction and carnivores)

4. Diagenesis (dry)

Autolysis (fresh):  The fresh stage of decomposition of biological lsdi
occurs during the first few days following the deathere are no physical signs of
decomposition during this time. However, homeostasi the body would have
ceased, allowing cellular and soft tissue changexctur as a result of the process of
autolysis; the destruction of cells and organs wuan aseptic chemical process. At

this point, the body enters algor mortis, the cuplof the body's temperature to that
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of its surroundings. When the body’s cells reack timal stage of autolysis, an
anaerobic environment is created, that is, an enment wherein oxygen is not
present. This allows the body's normal bacteriabteak down the remaining
carbohydrates, proteins, and lipids. The produamfthe breakdown create acids,
gases, and other products which cause volatilenargeompounds (VOCs), and
putrefactive effects. VOCs are produced during texly stages of human

decomposition.

Putrefaction (bloat): Odour, colour changes, and bloating of the animal’s
body during decomposition are the results of pat&bn. The lower part of the
abdomen turns green due to bacteria activity in déeum. Bacteria break down
haemoglobin into sulfhemoglobin, which causes theeg colour. A formation of
gases enters the abdomen which forces liquids esxck$ out of the body. The gases
also enter the neck and face, causing swellingp@mouth, lips, and tongue. Due to
this swelling and misconfiguration of the face, ntfcation of the body can be
difficult. Bacteria also enter the venous systemsgag blood to hemolyse. This leads
to the formation of red streaks along the veinds Tolour soon changes to green,
through a process known as marbelisation. It casele@ on the shoulders, chest and
shoulder area, and thighs. The skin can develgpeldi containing serous fluid. The
skin also becomes fragile, leading to skin slippagaking it difficult to move a body.
Body hair comes off easily. The colour change @& thiscoloration from green to
brown marks the transition of the early stage of gat#on to the advanced decomposition

stages.

Black putrefaction: After the body goes through the bloating stadeedins

the black putrefaction stage. At this point the Yadvity ruptures, the abdominal
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gases escape and the body darkens from its greawimlr. These activities allow for
a greater invasion of scavengers, and insect gctigreases greatly. This stage ends
as the bones become apparent, which can take argnMitoen 10 to 20 days after
death depending on region and temperature. Thi®dgeés also dependent on the
degree to which the body is exposed. During theckblputrefaction stage of
decomposition, insects can be found living in thdyb The types of insects will differ
based on where the body is, although Diptera lacaaebe found feeding on the body

in almost all cases.

Butyric fermentation: After the early putrefaction and black putrefaction
phases have taken place, the body begins mumnmoiicanh which the body begins to
dry out. The human carcass is first mummified, #&meh goes through adipocere
formation. Adipocere (grave wax) formation refessthe loss of body odour and the
formation of a cheesy appearance on the cadavemriiication is considered a
post-active stage because there is less defirstenclion between changes and they
are indicated by reduced skin, cartilage, and b&fwemmification is also indicated

when all of the internal organs are lost due tedhsictivity.

Dry decay: When the last of the soft-tissue has been remoxau the
body, the final stage of decomposition, skeletdiosa occurs. This stage
encompasses the deterioration of skeletal remaans, is the longest of the
decomposition processes. Skeletonisation differskeddly from the previous stages,
not only in length, but in the deterioration praeéself. The strength and durability
of bone stems from the unique protein-mineral bpresent in skeletal formation.
Consequently, changes to skeletal remains, knowhoag diagenesis, occur at a

substantially slower rate than stages of soft-tdseakdown. As the protein-mineral
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bond weakens after death, however, the organieiprbegins to leach away, leaving
behind only the mineral composition. Unlike sofistie decomposition, which is
influenced mainly by temperature and oxygen levéls,process of bone breakdown
is more highly dependent on soil type and pH, alomi¢h the presence of
groundwater. However, temperature can be a comindpufactor, as higher
temperature leads the protein in bones to breakndoware rapidly. If buried, remains
decay faster in acidic-based soils rather thanliakaBones left in areas of high
moisture content also decay at a faster rate. Tdterleaches out skeletal minerals,

which corrodes the bone, and leads to bone disaieg.

2.4.24 Factors Affecting Deterioration by Ba@ria

Once death occurs, human decomposition takes platages. The process of
tissue breakdown may take from several days upetrsy Bacterial growth and
microbial activities on organic materials such lkigs and hides require the support of
some preservative media or agents (Bienkiewicz 31%harphouse, 1995; Oteng-

Amoako, 2002 and Sarkar 2004).

1. Ambient temperaturdJltimately, the rate of bacterial decompositiatirzg on
the tissue will depend upon the temperature of sheoundings. Colder
temperatures decrease the rate of decompositiole widirmer temperatures
increase itWarmthdetermines the speed of organic material deca the
rate of decay increasing as heat increases, eegh fskin in a warm

environment will decay over a shorter period ofdim

2. Water or moistureis another factor that promotes bacterial growttd a

activities.
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The theoretical review of decomposition and itated processes is directly
related to curing of fresh skins and hides to naamttheir leather production

potentials and also maintain their quality status.

2.4.2.5 Leather Making Principles and Theories

The craft of tanning, according to the Reader’'seBtgBack to Basics’ (1981),
is older than civilisation itself, and chemical namg existed at least 5, 000 years ago.
In tracing the point of origin of leather makings iuniversal recognition and
acceptance, one is likely to come across varioy®sipg schools of contemplation.
However, numerous accounts on leather procesdiest #hat tanning came about as a
result of the prehistoric man’s realisation of &kimbilities and durability — in
comparison to broad leaves and tree barks whichaleearlier discovered — which
galvanised his desire to condition the skin of #imémals he hunted into a material
convenient to wear on his body for protection agfaimarsh weather and unfavourable
environmental conditions (The Reader’s Digest, BacRasics, 1981).

In the arena of leather science and technologyingrhas attained extensive
research attention; key among them is found in il§1923); O’Flaherty et al.,
(1956); Bienkiewicz (1983); Heidemann (1993); Shawse (1995); SLTC Leather
Technologists Pocket Book (1999) and Kite and Thmm§&006). According to
Thorstensen (1976artefacts made of leather or more properly, of dumeimal hide
(from mammals, reptiles, birds, even some fish)stmmnveniently fall into four
categories of tannage. Non-tanned leathers inaladkide, parchment, and vellum.
Semi-tanned leathers are oil-tanned or alum-tawdeérein the skin is simply soaked
in either oil or potash alum. Native-tanned leatheclude smoke-tanned and brain-

tanned, and fully-tanned leathers are tanned witraets of plants (vegetable
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tannage) or with salts of metals (mineral tannagagtually, leather’s industrial and
domestic decorum as well as its versatility areereht the natural integument of the
skin, however, the manufacturing techniques anksskinployed by the tanner cannot

be overemphasised.

Proctor (1923), states that the object of tannimgo render animal skin
imputrescible and pliable. Ward (1977), feels #nagn Procter’s description does not
give proper or adequate criteria of leather. Hesmers the process of tanning to be
prudently directed tdmputrescibility and pliability which he believes are perfect
criteria since leather is by no means permanemhpuirescible. Meanwhile,
O’Flaherty et al., (1958) state that leather dgfeiom pelt based on justification that
it does not putrefy and is stable to temperatuedisRvhen turned into leather, exhibit
satisfactory properties such as softness, pligbiiardness, mouldability, suppleness
and good strength properties which justify the ndied purpose for which it was
made (Gerhard, 1996). To render the animal skio lleather with economic
implications and industrial utility, leather chemsisand technologists including
Wilson (1923), O’Flaherty et al., (1958), Bienkiewi(1983) and Sarkar (2005) agree
that tanning is directed primarily at the dermalela specifically at the collagen
fibrils. Chemically, it fixes the ionisable sideogps of the collagen fibrils by
increasing hydrogen bonding between collagen mtdecuThis links the open
network of fibres, leaving the leather pliable, ayatupies all areas that otherwise

would allow the leather to rot.

2.4.26  Tanning Processes and Purposes
Tanning is basically a stage in leather productitere pelts turn into leather

after they have been subjected to tannages whighl b@ vegetable based or mineral
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based. Tannins are natural chemical products fanirwkrtain parts of trees such as
chestnut, oak, and hemlock, using the bark, woeayds, and fruit. In indigenous
small scale tanneries, the tanning process invdlveskins being moved through a
series of vats. The first vat will have a weakduson of tannin than the final vat.

Hides are placed on frames and hung in vats ofrtammich is where 'tanning’ got its

name. According to Wilson, (1923) O’Flaherty et §.958) and Sharphouse (1995),
in a generic local or industrial tannery, productarocessing activities are in three
main stages before a leather possessing the reqpiperties for its end use is

obtained.
1. Beamhouse Operations

The activities carried out are set of operationsi@darly aimed at removing
unwanted parts of the pelt for tanning. Irrespectof the condition in which the
skin/hide enters the tannery, soaking is the firgjor process to carry out in water to
result cleaning and purposely rehydrate the pelEl@berty et al, 1956, 1958).
Liming which leads to swelling and opening up oé tkin fibres, as well as cause
depilation of the pelt is accomplished by immersiora bath of saturated lime and
“sharpeners” which may be sulphides, amines or aieduagents. Deliming and
bating as recorded by Sharphouse (1995) dependhoroaium salts with proteolytic
enzyme at elevated temperature to cleanse thé&peitiming chemicals, deswelling,
and reduction of pH to support the subsequent psocRickling which is usually
performed prior to chrome tanning of pelt is perfed in a bath of salt and acid to

neutralise the residual lime and set the right @élisite for tanning (Sarkar, 2005).
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2. Tanyard Operations

These are a set of operations in the tanyard amh@dnverting the pelt into
leather. Tanning is carried out at the tanyardtierfollowing functions. First of all, it
is performed to stabilise the collagen fibres oé thkin or hide to temperature.
Secondly, the tanyard activities are carried oustabilise collagen fibres to prevent
putrefaction of the raw material. Again, Sharpho(l#95) states that the operations
are aimed at introducing the properties requirednd the product. Lastly, to prepare

the material as basis for other chemicals durimthér treatments.

Tanning chemicals used as main tannages includean@hm tanning salts,
Zirconium tanning salts, Vegetable tannins e.g.pl&=ment/phenolic syntans,
Glutaraldehyde, Aluminium tanning salts. Accorditgy O’'Flaherty et al, (1956);
Bienkiewicz (1983); Sharphouse (1995) and Sark@0%2 any tannage employed
renders a specific shrinkage temperature to théagen fibres of the leather as
follows: i) Chromium: >100°C i) Aluminium:5PC iii) Glutaraldehyde: ~75°C

iv) Vegetable: 75-85°C

3. Finishing Yard Operations

Generally, post-tanning techniques are carriedafter the tanning process to
induce additional properties desired in the leatbemake it more applicable for the
intended utility. Finishing, as expressed by O’FEldi (1956), Bienkiewicz (1983),
Sharphouse (1995) and Boahin (2005) is a requsdeess performed to give a final
touch to the leather to improve its aptness forinkended purpose. Through finishing
activities extra properties such as softness, Bibtyi, water resistance, abrasive

resistance, grain correction and aesthetic ap@abe upgraded to make the leathers
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much more useful (Landmann, 2003; Sarkar, 2005}jerAfanning, leathers are
frequently dressed, or treated with fatty substarieeough tumbling, to improve their
flexibility and resistance to water and wear. Heawgight vegetable-tanned leather is
curried with cod oil and tallow, worked in mechaalig. Alum-tawed leather is
stuffed with flour, egg yolk, or oils. Chrome-tahkeather is filled by fat-liquoring
with an emulsion of sulphated oil and water. Aseautt of tanning and dressing,
leathers are acidic, although the degree of aciditgletermined by the specific
tannage and dressing, achieving the correct pHarfihished product. According to
O’Flaherty et al. (1958), Wilson (1923)¢ Haas (1925), and Thorstensen (1976), it is
necessary to maintain the stability of the tannagd the collagen. Any process

carried out as part of finishing takes precautibthat.

Good finishing plays a major role in the qualitydahe utility of leather as a
material for garment, shoe upper, clothing accéssorbags, upholstery and
decoration. Sharphouse (1995) emphasises that @ finishing improves
leather’'s value, suitability, durability and markgenetrative ability. According to
Caroline Leather Works of Fleecewood N.C (2008)kélLa fine wine, a good quality
leather garment should improve with age”. Though htural elasticity of each hide
means it is flexible and will stretch and returntgoriginal shape, a desirable fashion
effect is attained through finishing. Guthrie-Stran (Leather Science Lecture Notes,
2008, BSLT, UK), adds that finishing aims at enhag@ppearance and introducing
desirable properties — these two major functionsob® possible in shoe upper,
upholstery and garment leather through the appbicadf category of finishing
chemicals such as resins, protein binders, filleemydle modifiers and auxiliaries
(cross linkers). The resulting leather may be ¢udlin for aniline or semi aniline or

corrected grain (pigmented), depending on the graality
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2.4.27 Theories and Principles of Quality Standais and Quality Assurance in

Leatherwork

Quality standards and assurance, despite the nusezmplanations and
applications in diverse spheres of mankind’'s endees; are theoretically rooted in
the expression of concern to value life as a basiuirement to exist. In every
humanistic civilisation, once the quality of anypast of human life becomes a
concern, setting standards for measurement becontiesl. In history, Fiero (1995)
opines that the Ancient Greeks because of theip demcern with the value and
quality of human life put up standards to measww® much acts assured competence
to meet the diverse needs of time, and this waseszpd in their art, literature and
even religion. They therefore established standar@ssure quality at various stages

namely: Archaic, Classical and Hellenistic (Amenekal., 1991).

As an abstract word, thinkers have always founohwise to represent quality
in a confined definition. However, its meaning antgplication in a particular field
gives it a definition. From research perspectivam@esson (1936) refers to quality
as the choice of criteria used for assessment. Hi@mmexperience, he sees the
selection of criteria as arbitrary and difficult &pportion weights to the criteria and
then add them up to produce a final assessment.etHawassessment of quality
becomes a problem since he sees ambiguity in ste &if quality criteria for the

assessment of a research activity such as retighlilidity, objectivity, relevance.

The Times Newspapers Ltd and MBA Publishing Ltd98:2010) posit that
guality is a momentary perception that occurs weemething in our environment
interacts with us, in the pre-intellectual awarenést comes before rational thought

takes over and begins establishing order. Judgmokniie resulting order is then
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reported as good or bad quality value. When gaality value exceeds the bad, it is
seen as positive and a progress is said to have rhade. However, when the bad
value supersedes the good, effort is made to yett# situation. In a similar manner,
the quality digest, (http://www.qualitydigest.cormitqualitydef.html), defines

quality as fundamentally relational and it is thegoing process of building and
sustaining relationships by assessing, anticipatmgl fulfilling stated and implied

needs. The American Heritage Dictionary, (19969 alsfines quality as an inherent
or distinguishing characteristic, a degree or grafiexcellence. Quality leather or
leather artefact can therefore be explained asrem-feee, value-added care and
service that meets and/or exceeds both the neebsegitimate expectations of its

aesthetic and utilitarian end uses.

The International Standards Organisation (ISO) texmirposely to protect
quality and ensure ‘fitness for purpose'. The ISéhsmers Standardisation as
establishing and applying an agreed set of solstiotended for repeated application
directed at benefits for stakeholders and balancthgir diverse interests
(http://en.wikipedia.org/wiki/Quality_(philosophy).According to Halliwell and
Lambert (2004), the organisation has ISO 9000 whishregarded as the
internationally agreed set of standards for theetiggment and operation of a quality
management system (QMS). ISO 9001 AND ISO 9002raesnational standard for
guality management systems representing the mawydadots of the 1ISO 9000 series
which specify the clauses manufacturers have topbowith in order to achieve
registration with the standard. When a firm is i6ed to International Standard ISO
9001, the certificate indicates to potential custmsnthat the organisation has

continual improvement processes in place for thecifp purpose of enhancing
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customer satisfactions. From this, consumers casorebly infer that such

businesses are able to deliver the promised guaidguct or service consistently.

However, since quality is achieved and maintainetl by doing different
things but by doing things differently and congushe therefore, the
manufacture/distribution of a product/service whtovides both tangible(quality
product/service) and intangible (customer satigfaytvalue to the internal and
external customer, attainment of set quality stesheleequires a carefully planned and
systematic action or execution necessary to extteedustomers’ product or service
expectations in the leather by delighting themenmationally, the production of
leather follows the process which is described @islTQuality Management (TQM),
and it seeks to follow tentative actions towardbiecement and maintenance of
quality leather consistently. Three stages in txeetbpment of quality are identified
as: 1. Quality control 2. Quality assurancel@&al Quality Management.

1. Quality Control is an old idealt is concerned with detecting and cutting out
components or final products which fall below gensards. This process takes place
after these products have been produced. It mayhieconsiderable waste as defect
products are scrapped. Quality control is carriatl lmy Quality Control Inspectors
who inspect every aspect of production to ensufe delivery of products and
services. Inspection and testing are the most cammmethods of carrying out quality

control.

2. Quality Assurance(QA) occurs both during and after the event, and is
concerned with trying to stop faults from happeningthe first place. Quality
assurance is concerned to ensure that productspraduced to predetermined

standards. The aim is to produce with 'zero defe€siality assurance is the
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responsibility of the workforce, working in cells teams, rather than an inspector
(although inspection will take place). Quality stards should be maintained by

following steps set out in a Quality Assurance ayst

3. Total Quality Management goes beyond quality asswa It is concerned
with creating a quality culture, so that every enypke will seek to delight customers.
The customer is at the centre of the productiortgss. Companies such as BIC and
Audi have been following this policy for a long &mit involves providing customers
with what they want, when they want it and how thant it. It involves moving with
changing customer requirements and fashions ta@ulgsioducts and services which
meet and exceed their requirements. Delighted mest®will pass the message on to

their friends (http://thinkexist.com/dictionary/meag/quality/).

24.27.1 Implications of Quality AssuranceroLeather Artefact Processing

and Marketing

Operationally, the word *“quality” as expected inatler represents
Conformance to Customer Specified Requirements dB terms of properties
prerequisite for specific end uses and applicattonaugment the inherent value of
the product (Gerhard, 1996). This is achieved ®etng or exceeding established
process guidelines so that, regardless of the tfpeather produced, a consistent
outcome can be predicted. This requires the pvi®f adequate confidence
consciously instilled in the leather to satisfy egvrequirements. Sharphouse (1995)
adds that meeting such standards has massive atptis in customer acceptance,

receptiveness and application of the leather inuihyy.
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2.4.27.2 Basic Quality Standards Tests for Leather

Quiality is abstract and hard to open to one débmitHowever, as far as the
global leather industry is concerned, different dee@re expected in leather by
different users at different costs. In order toicate the level of performance as
required in leather by diverse countries and raoekto settle disputes, “quality” is all
about measurement of properties prerequisite t@réicplar leather need. Testing
quality standards of leather is dependable on aedgpfficial Methods for analysing

the properties, either physical or chemical (O’Eldy et al., 1965)

Society is the originator of the "Official Method$ Analysis” which are in
accord with 1ISO and various countries’ guidelin@fiese methods are updated
regularly with international approval and they remé&ée methods used to settle
disputes about specifications. On that basis, gualsurance is measured through
subjecting samples from a batch of leather meantafparticular end use to a set
quality standards tests for that particular end 0$® tests may aim at determining
the performance of the physical or chemical propemf the leather. Nevertheless, it
is the performance recorded that determines the Evacceptance of the leather for

the intended purpose. There are varied standasirte=sant for diverse purposes.

2.4.27.3 Basic Principles and Standards of Skinlides and Leather Testing

Even for one category of leather, however, evetystwntial difference in
properties in samples are observed in practiceaainter-laboratory comparisons are
not readily made particularly, as many propertiesyvwith the location of the

material of the test samples on any animal slainai$y attempt to establish physical

84



relations and laws requires statistical planningd antensive replication of

measurements.

Unlike most textile materials, the fibre structwieskin and leather exhibits
little regularity. Pronounced differences in fibstructure are observed as one
proceeds from the outer epidermal surface, thrahghgrain layer to the main fibrous
structure of the remainder of the skin. So theocaétstudies relating properties to
structure are made difficult and the extensive wamkthe structure and properties of
textile materials carried out by textile physicistsengineers can only rarely be used

as a basis for work within leather.

This embodiment of knowledge (research) cannotrgitea comprehensive
review of the whole subject of leather propertiesrelation to the manufactory of
materials categorised as containers, upholstergthiolg and decoration; the
researcher has therefore investigated and condideemufactory suitability of the
locally made leather in terms of properties as secsudy in order to generalise the
findings to illustrate or explain why the materiglunsuitable for specific production

of artefacts.

In testing leathers for fithess of properties fartended purpose of
manufacturing, it is a principle that Official Salmpn accordance with 1SO2418.5
measurements should be taken and distributed. $gongbared for other tests are cut
into various standard shapes of specimens/sampese measurements to be taken
are distributed across the sample. The materrabide ready for tensile resistant test /
tearing / elongation / aging /sample, and othetstéy usually, conditioning the
sample in a chamber of 65% humidity and 20 cerdigreondition room before the

leather is subjected for testing.
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2.4.27.4 Some ISO Standard Criteria for Asssig Skins, Hides and Leather
Quiality for Economic Utility
Being an international commodity found on the statdrket, leather and its
allied businesses are governed by standards imgjube following:
1. 1SO 2820:1974 leather Amendment 1:1996 to 1SO 282 — Rawhides of
cattle and horses —method of trim

2. 1SO 2821:1974 —Presentation by stack salting

3. IS0 2822 -1:1998 —Descriptions of skin defectstigat

4. 1S04683 -1:1998 —Raw sheep skins —Descriptios&iafdefects

5. 1SO7482 —1:1998 —Raw goat skins —Descriptions iof dkfects

6. 1SO7482 —2:1999 parts 2; Guidelines for gradinghenbasis of mass and size

7. 1SO7482 —3:2005 —Guidelines for grading on thesdakdefects

8. 1S02419:2006 —physical and mechanical tests —Sarppdparation and
conditioning

9. 1S02420:2002 — physical and mechanical tests —bD@tation of apparent
density.

10.1S02588:1985 —Sampling number of items for gressse

11.1S02589:2002 — Leather — physical and mechanici$ tdetermination of
thickness.

12.1S03376:2002 — Leather — physical and mechanicd$ teDetermination of
tensile strength and percentage extension.

13.1S0O3377 —1:2002 — leather — physical and mechatestd —Determination of
tear load. Part 1 and 2 (single edge and double)edg

14.1S03378:2002 — Leather — physical and mechanicd$ teDetermination of

resistance to grain crackling and area index
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15.1S03379:1976 —leather —Determination of distensiod strength of grain —
ball burst test.

16.1S03380:2002 —leather — physical and mechanicas teBetermination of
shrinkage temperature up to 100°c.

17.1S022288:2006 —Leather — Determination of fibrastasce by the ramp flex
method.

18.1S02589:2002(E) Sampling and sample preparation

19.1S: 5914 — 1970: Method of physical testing of leait(flexing endurance)

2.5 Empirical Review

The overwhelming improvement which the global leathndustry has
witnessed since the industrial revolution in Europad North America is
unprecedented, especially, during thé" hd the 20 centuries respectively. The
ubiquitous impact has made research activitiehénarea of leather production and
utility gain adequate attention. It is vital atshuncture to analyse some of the results
of research activities to build capacity for pragmaroblem solving approaches
which employ theoretical bases. Areas such as thetigal utility of leather and

development of leather technology are in focus.

2.5.1 Inventions and Development of Leather ManufacturingTechnology

The earliest tanning tool was flint, it was usedd¢oap off flesh; hair and flesh
were removed by a curved blunt or sharp knife avevooden beam. Leather was
shaved to the required thickness with a sharp k&teh hand tools were improved

constantly. Machines were introduced in the ea gentury; a splitting machine
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was invented in 1809 by Samuel Parker an Amerigaantor. This machine allowed
workers to make two skins out of one thereby dagpproduction. Until then it took
one work man an entire day to divide four hideswNw could split one hundred in
the same length of time. Fleshing and unhairing mmss were invented shortly
afterwards. Manufacturers did not begin produceagher for a large market until the
1880s where leather became more widely availabtbestandard of living rose. As
more cattle began to be consumed for meat, moestbdcame available for tanning.
Augustus Schultz, an American dye salesman, indeatehrome tanning process in
1884. The method was perfected about 10 years tgtdviartin Dennis. Chrome
tanning allowed more attractive and flexible leasht® be produced at a much faster

rate (O’Flaherty et al, 1956, 1958, 1962, 1965;rfihause, 1995; Sarkar, 2005).

2.5.2 Some Research Results on Leather PropertiesRelation to Utility

Research towards ensuring leather's dominance ilityuamong other
materials has been massive over the 20th centilnyotv. Landmann (2003) posits
that the many uses of leather have largely relrethe range of mechanical properties
which it can provide, according to the raw mateeiadployed in its manufacture and
the manufacturing processes themselves. The cangasehaviour of a stiff sole
leather and of a fine gloving leather exemplifystpoint. The last twenty years have
seen intensive investigation of many mechanicap@roes of leather and the design
of test methods now accepted internationally.

At ambient temperatures and humidities most tydeleather show mainly
elastic behaviour, although delayed elastic effatigy give the semblance of
plasticity. The stress relaxation-time relation donstant linear strain shows the stress

decaying linearly with log (time). The stress dedagcomes discontinuous after
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sufficient time. The stress-strain relation for endion of leather strips is often

markedly non-linear even at low strains (<2%). Tadumensional extension of leather
has been analysed using an instrument allowing penigent extension in two

perpendicular directions. To a first approximatesch stress component is linearly
related to the two elastic strain components irpgrpendicular directions.

According to O’Flaherty et al, (1956, 1958, 1968) &arkar (2005) research
has shown that as with other materials of bioldgicayin, the mechanical behaviour
of leather varies from place to place in the skiof only over its area, but also
through its thickness. The extent of variation iigefly discussed and related to the
underlying fibre structure.

Careful studies into the mechanical properties lhavn that leather which
has been strained and then subjected to eitheralwma or heat and moisture, shows
much more extensive plasticity than occurs at lowerperatures. This behaviour has
been used to enable leather to be given appromfapes, as in the heat setting of
upper leathers. Quantitative studies of heat gptiie reported and the influence of
such variables as temperature, moisture conterth@fapplied air stream, the air
stream velocity and the duration of treatment aseussed. The plastic deformation

obtained in this way is contrasted withun™ in gloving leather.

A research by White (1999), has found out thaintwease the use of exotic
skins in the textile industry, physical propertiesist be identified by establishing
appropriate test methods and techniques. Testtsesatablished a database from
which appropriate textile end uses could be recomiim@é. The purpose of this
research was to determine appropriate testing tggés for emu skins. The skin was

subjected to a series of textile and leather t&tanning electron microscopy served

89



as a tool to relate mechanical to structural priogrDrape, an important property for
apparel applications, was measured using bendorgpession, shearing, and textile
tests of Kawabata KES. Based on preliminary resuttage analysis seems to be a
promising technique to visually characterise thén,sland to evaluate abrasion
resistance. Drape, important for apparel applicatiavas evaluated with Kawabata
testing and resulted in data that would be usetul apparel designers and

manufacturers.

When skin/hide stock is received at the tanneryiagramounts of flesh are
found adhered to the different areas of the skepedding upon the skill exercised by
the flayer. The flesh is composed of varying amsuoft fatty adipose tissue, blood
vessels, nerves and voluntary muscles which sexnzelarrier to salt penetration and
cause a poor cure. Strandim=Beukelaer and Werner, as cited in O’Flaherty et al.
(1956), having studied the extent of the hindramue that the salt solution penetrates
rapidly through the flesh side of a properly fleshskin or hide while it diffuses
slowly through the grain side. They conclude thatex passes very rapidly from both
the hair side and the flesh side but if excessasdips left on the flesh side not even
water will pass through the fatty adipose much tasssalt used for curing. Adequate

fleshing is therefore an essential operation priegecuring (Sharphouse, 1995).

O’Flaherty et al., (1956) presents a study reparan unhairing process with
hydrogen peroxide and amineg Marsal In this work, the feasibility of an unhairing
process with hydrogen peroxide and amines as a&mnattve to the conventional
unhairing process is considered. A second ordetralerotatable design for two
variables is applied to study the influence of bogdrogen peroxide and amine offers

on the characteristics of chromed tanned leathéewise, the possible float
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recycling after protein precipitation and separatiyy filtration from the unhairing
bath is considered. Subsequently, a study on thattdication of water consumption
and analysis of the resulting waste water is caromt for a given hydrogen peroxide

and amine offer.

Hoven (1999) as seen in O’ Flaherty et al., (198I8) investigated leather
processing and resolves that neutralisation, ra@tgnmlyeing and fatliquoring when
applied in compact formulations require a spe@&dion of products and/or product
combinations that are compatible. Such decisionsndb only bear economical
advantages such as time reduction, higher produaapacity utilisation but also
ecological benefits like saving of water. In adufti to these advantages, the
performance and the final use of leather shouldb®obverlooked. The theoretical
background for achieving satisfactory results arattical hints are discussed in this

presentation. Special focus is given to upgradinigwer quality leathers.

2.5.3 Vegetable Tanning Materials and Extracts

According to Howes (1953), Sharphouse (1995) andla®42005) assert that
the origin of vegetable tanning is hidden in thestsiiof antiquity; since it was
discovered in the prehistoric times that the pridpgiof pelts would undergo a radical
change when they are brought into contact withaiipeeous extracts of certain roots
and herbs. The results from further vigorous swdige presented by Procter (1922),
Wilson (1923), O’Flaherty et al, (1958), Tanningtiaxt Producers Federation of
Switzerland (1974) and Sienkiewicz (1983) exposaldpth knowledge in the
chemistry of vegetable tanning materials. Tannmesvery widely distributed in the

vegetable kingdom, and Howes (1953) notices thaintimber of plants that contain
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tannin is legion. He explains that tannins are igosincrystallisable colloidal

substances with astringent properties and withatsikty to precipitate gelatine from
solution and to form insoluble compounds with gakyielding tissues. It is this
property which enables them to convert hides andssikito leather. Categorically,
tannins are usually considered to consist of twaugs — the hydrolysable tannins
(pyrogallol group) and then condensed tannins ¢tategroup). It has become glaring
that tannins extracted from plants quite frequeibidar the characteristics of both

groups: which are actually a mixture of pyrogadod catechol tannins.

The hydrolysable tannins may be hydrolysed by agidsnzymes and include
the gallotannins (from plant galls) and the ellagitins which produce ‘bloom’ on the
leather and which are characteristic of myrabolaaknea and divi-divi to mention a
few. The condensed or catechol tannins are notohyshble and are characteristic of
most of the important commercial tanning materisleh as Wattle or mimosa,
guebracho, mangrove and hemlock. According to How€53), they are more
astringent (tan more rapidly) and have larger mdés; but are less well buffered
than pyrogallol. In West Africa and most tropicalatries, acacia plant species such
as Acacia senegalAcacia nilotica Acacia Arabicaand Acacia Farnesianaare
widespread. The tannins present in these may b&idmyed to be of a mixed nature

(both pyrogallol and catechol tans).

2.5.4 Importance of the Review of Related Literature to he Study

The review of literature related to the subjectaalh@s been a learning exercise
covering a broad horizon of the leather industrpe&ically, the theoretical and
empirical reviews of documented information haverbée focal points of the exercise.

Subsequently, areas delved into include the hesibroverview of Leatherwork, the
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histology of pelt, properties of leather, leatheoduction theories, domestication of
animals, slaughtering operations, pelt preservatiod leather manufacturing process
from beamhouse operations to finishing, pelt aradhler quality standards and physical
properties tests. Since the commitment of this ystddells on finding alternative

strategies to improve on the quality of leathersienbocally, pragmatic and theoretical
problem solving issues regarding pelt, leather laather products have also been given

attention.

The exposure to documented data regarding Leathkerwbas expanded the
competence of the researcher in identification assessment of concepts, ideas and
approaches based on principles and theories regarainimal husbandry practices,
abattoir practices, skins and hides preservatimfanning, tanning, re-tanning and post-
tanning (finishing) techniques. This gives adequaterential support and edging ability

for the pursuance of the research objectives.
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CHAPTER THREE

METHODOLOGY

3.1 Overview

This chapter expounds the research methodologyhwdaoved as the structure
for the procedures followed to congregate the etgpens of this study to give a
perspective of logical reasoning. It presents theearch methods employed, the
industrial and library researches conducted, theufaion for the study, sampling
techniques and samples employed and the systeapication of research tools to
obtain the data crucial to answer the researchtigussand achieving the set

objectives.

3.2 Research Design

A systematic investigation to colletformation on a subject to establish facts
is what Twumasi (2001), Collins English Dictiond®008) and Adentwi and Amartei
(2009) regard as research. Cohen et al., (200@)tabsit research design is governed
by the notion of ‘fithess for purpose’, and the gmse of the research determines the
methodology and design of the research. When chga$ie appropriate research
methods as means to reveal the truth regardingahee of leathers tanned locally as
a vehicle to galvanise the identification of aletime avenues to improve upon the
economic value of Leatherwork in Ghana, the researprudently considered the
major implications and impacts a chosen metho@éséarch could have on the nature
of data to be collected in the resolution of issteggarding the aptness of the local
leather and the causations of its defects. Onrtbi&, an architectural plan to serve as
a procedure and general strategy for operationglifie research questions and the
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objectives towards solving the identified probleracédme imperative (Leedy &
Ormrod, 2005; Cohen et al., 2007). Meanwhile, Gussuoa (1936:11), realising this
cautions that there are three main challenges @icademic research that one should
be mindful of in selecting a method(s) for a pauie study — access to reality, pre-
understanding and understanding, and quality. H#a@s his concept as follows:
“Access refers to the opportunities available tadfiempirical data (real-world data)
and information.”

Pre-understanding in Gummesson’s view refers tgleéo insights into a
specific problem and the environment of the problesfiore they start a research
programme or assignment; this is the input. Theewstdnding refers to the insights
gained during a research programme/assignmentistthe output. This output in turn
acts as pre-understanding before the next taskarBieg quality, he writes that
researchers must be able to substantiate theingacind produce a report in which it
is possible for the reader to follow a certain liné reasoning and resulting
conclusions. He concludes that the research metiets are therefore considered to

be of critical importance.

With the understanding of the above insightful @ayta careful consideration
of the characteristic features of the various neseanethods has been carried out in
relation to the composite nature of the researdblpm to be solved, vis-a-vis the
characteristics of the varied intrinsic componeafitthe phenomenon to be studied in
a probing manner. This demanded, testing the effay of the local leather, assessing
the level of deficiencies, investigating the cauard causations of the deficiencies
from animal husbandry practices, abattoir pracficesring activities, leather
manufacturing processes and technologies in relatkio quality leatherwork, and

finally, the proposal of alternative strategiesrtgprove on quality. Consequently, it
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was imperative to collect data from multiple sosréewards solving the research
guestions, hence, the employment of the trianguiaéipproach, which is a mixed-
method design in which both quantitative and qatlie data are collected to answer
a single research question (Leedy & Ormrod, 20@#Hed et al., 2007). The approach
to answer research question two is a typical exampoth qualitative and

guantitative research methods were therefore fopadmount in this study, as

complementary components of the research process.

Qualitative research as explained by Gummessori,, 19€ale, 2004, Leedy &
Ormrod, 2005 and Cohen et al., 2007, is a systenagiproach used to answer
guestions about the complex nature of phenomena)lysvith the aim of describing,
analysing and interpreting insights discoveredridasstand the phenomena from his
own point of view. In this study, sineenderstanding of the nature of the leather made
locally has been the focal point, the data nee@etd cut across varied facets of the
research problems to consolidate insightful factsgélvanise the proposal of the
alternative strategies. The approach to data daletias reasonably been qualitative
dominated, than quantitative; however, the quantéanethod has been invaluable in
dealing with the data statistically in the formrafmbers, charts and averages. In the
data collection, both research approaches have begroyed in the following

manner.

3.3 Case Study Research

A case study, according to Tryfos (1996); Leedy @mhrod (2005) and
Cohen et al., (2007), is a description of a re#@lasion that lends itself to the

application of methods and also invites reflecteoxd provides an opportunity for
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discussion. In this study, the requisite qualiegpected in leather for the production
of artefacts such as footwear, upholstery, garnagit clothing, and containers, as
categorised by Boahin (2005, 2008), needed to beri@ined in the local leather by
testing its physical properties for comparison wiglobally accepted quality

standards. The researcher, nevertheless, resortexperiments on the physical test

standards for shoe upper as a case study.

In order to examine and ascertain the generallsliiyaand quality standards
of the Ghanaian indigenous vegetable tanned ledtinespecific applications in the
four categories of leather products: upholstergththg, decoration and containers
(Boahin, 2005; 2008), the researcher has founghptapriate to test the properties
required in any leather for the production of sadefacts. However, since every end
use of leather has its own established test stdadand procedures, and as the
researcher had restricted access to standardisegneznt for other tests, he has
resorted to the physical test standards for shgeerufeather as a case study; the
footwear industry is known to be the highest consurof the bulk of leathers
manufactured globally (UK Leather, 2004), and thees upper leather stands
prominent in footwear manufacturing. The resultsehbeen analysed and compared

with the quality standards expected in any leattveother end uses.

3.4 Experimental Method

In a quantitative manner, the experimental methasl émployed mainly to
gather data to answer research question one aodrast the demands of objective
one, thus, a selected laboratory tests have beeducted towards ascertaining the

competence of the local leather as a material Her groduction of quality leather
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artefact at the industrial level in the country dmeyond. However, the processes,
measurements and results are explained vividly Iy descriptive qualitative
approach. Experiments well monitored should notiéeoid of increasing efficiency,
accuracy and precision of measurement when attegipdi understand increasingly
complex systems. The efficiency, accuracy and pr@tiof equipment and specimens
of leather have been checked with strict cognisénicgalidity and reliability during
the experimentation of the physical propertiesheflbcal leather (Leedy and Ormrod

2005).

3.5 Cross-Sectional Survey

Survey is a careful scrutiny of a demarcated ggwgcal area in order to have
a comprehensive view of the nature and composiiothe core natural conditions
surrounding a particular phenomenon. To have av@w of the causal reasons
surrounding the poor quality state of the locallpquced leather, a cross-sectional
survey has been carried out to investigate theiaet of animal husbandry systems
and processes by which skins and hides are gedegsatd turned into leather
(Kumekpor, 2002; Cohen et. al., 2007). This waseams indispensable to make the
participatory survey aspect of the study a realiitye researcher, in order to gather
firsthand information through direct observatiordanterviews, travelled across five
regions of the country to the various fields wharemals are raised, marketed,
slaughtered and flayed; skins and hides marketsveds as local tanneries. It is
important to state that the descriptive methodu#litative research has been used to
describe sequentially the logical facts and ided&served during the study.
Specifically, it served as an invaluable tool irg@nting a vivid perspective of the

data collected, thus the processes and resultheofekperiments conducted for
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research questions one and two in relation to eocabiconcepts, ideologies, and
theories to develop logical reasons and implicatihich have been translated into

findings as basis for drawing and generalising ksions.

3.6 Library Research

To have a good general overview of the researdie topd develop the insight
prerequisite to understanding the concepts, thieatetperspectives, empirical
evidence and crucial references regarding the stwdg, the researcher conducted
both theoretical and empirical review of literatuedated to the topic, and made
judicious use of information from resources suclb@sks, lecture notes, unpublished
theses, pamphlets, catalogues, museums, the Worlde WVeb, academic
presentations, editorials, journals and other picals. The following libraries were
therefore visited:

1. Main Library, Kwame Nkrumah University of Scienaadal echnology,

Kumasi

2. Reference Library, Dept. of General Art Studies, N, Kumasi

3. Main Library, University of Cape Coast, Cape Coast

4. Reference Library, Ghana Standards Board, Accra

5. Manhyia Palace Museum, Manhyia, Kumasi

6. University of Northampton Libraries, Park and Averampuses, UK
7. Northamptonshire County Libraries, Town Centre Kneysthorp, UK
8. Northampton Museum and Art Gallery, UK

9. Greater Manchester City Council Library, UK

10. Lewisham Council Libraries, Catford, Lewisham, UK

11.Bromley Council Library, Bromley, UK
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12. Southwark Council Libraries, Peckham, Dulwich ara®erwell, UK

13. Westminster Libraries, Victoria, Central London, UK

3.7 Industrial Research

It is noteworthy to mention that the study commehe#h a survey conducted
in August 2006 to corroborate the level of indadtdependability on the local leather
in Kumasi, Accra and Takoradi, which revealed téxel of anecdotal and hostility
the locally tanned leather faces at the industraait in terms of utility, dependability
and economic worthiness. Places visited includedtovy Shoes in Kumasi, Makola
footwear shops, Central Market footwear and bagingakhops, Kumasi Central
Market, Kpogas Furniture in Accra, upholstery sh@psAngloga in Kumasi and
Market Circle in Takoradi. The researcher alsot&tsilivestock farms, abattoirs and
slaughter houses, local and industrial leather daes in Burkina Faso, Bawku,
Bolgatanga, Tamale, Afram Plains, Kumasi and Acarad United Kingdom
respectively. Besides, visits to the British SdhafoLeather Technology, University
of Northampton, UK, also exposed the researchenddern approaches and cutting-
edge technologies in leather processing, especiallgw material treatment, tanning
chemicals and their applications, as well as fimghapproaches. Moreover, a trip to
Northampton County Museum, Northampton in the Ukswaamagnificent exposure

to antique utility of leather.

To really identify the conventional approacheshe tise of the local leather,
some master craftsmen were visited at the NatidmalCentres in Accra, Kumasi,
Tamale and Bolgatanga in the Upper East Regiortly,.aonsultations with animal

science experts at the KNUST Animal Science DepamtmVeterinary specialists,
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abattoir specialists and tanners enhanced therobsxs knowledge and insights on
concepts and principles related to indigenous &athaking techniques, sources,
types and uses of tanning materials, livestock dgaa the country, practices and

purposes, and abattoir activities in Ghana.

3.8 Population for the Study

A population is the group to which the result of gtudy is intended to apply
(Tryfos, 1996; Twumasi 2001Leedy and Ormrod, 2005). Holme and Solvang,
(1997) as quoted in Ofori, (2008) emphasise thet @f great importance to find the
right respondents to get the right informationtfog attainment of research objectives.
In this study the population have been found thid&terogeneous in nature, due to the
multi-sectorial characteristics of the study. linqwised a large group of materials
(skins, hides, leather, tannins), livestock aninf@lapron group, ovine group, bovine
group, equine), animal farming systems, market@gtiock markets, skin and hides
markets), animal slaughter centres (abattoirs, ghbi@u houses, slaughter slabs),
tanneries, livestock experts and consultants (gathnners, animal scientists and

veterinary officers).

The target population involves all stakeholderdghef local leather industry.
However, due to the heterogeneous nature of tpalabon for the study, that is, the
varied characteristics and geographical differerinetheir locations as well as the
wide-ranging environment being studied, the popaats reduced to make control
and accessibility easy for the researcher to congmsvely assess the activities of the
various target core sectors of the indigenous é&rathdustry and correlate their
impact on the producing leather with qualities egeiisite for specific industrial

needs (Tryfos, 1996; Twumasi, 2001; Cohen et &720
101



3.9 Sampling Techniques Employed

According to Tryfos (1996), Twumasi (2001) and Qotet al., (2007), the
process of sampling makes it possible to limitualgtto relatively small portion of the
population. A sample is thus a subset of the pajmmand consists of representative
group of individuals, objects or events that folre population of the study. Since it
was not possible to deal with whole target popafatiue to accessibility, effort was
made to sample a reasonable number of people, vgaica a representation for the
researchThe multi-sectorial and heterogeneous nature optpilation required the
application of different sampling techniques toeselthe samples appropriate to

represent the population for the various sectote®ftudy.

Random Sampling: was used for the selection of livestock as welleaghers for

the experiments conducted.

Convenience Sampling:was used for the selection of farms, animal markets

slaughter centres, and experts such as tannensalsutientists, and leather artists.

Cluster Sampling:  Units areas of investigation comprising tanneviese grouped
into clusters and five units of clustered tannewese selected randomly for the study

(Kumepkor, 2002).

Purposive Random Samplingwas used to select leather samples feseas such as
Accra, Kumasi, Tamale, Bolgatanga and Bawku pux@bgi for assessment;

however, the leathers were selected randomly freannery sources.

Again, the purposive sampling technique was emplogeselecting a total of
ten experts in the fields of animal farming, animelence, veterinary officers, skin

and hides dealers and tanners.
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3.10 Sample Size for the Study

Table 3.1: Distribution of local vegetable tannedeather sampled for assessment

Total Quantity of Local Vegetable Tanned LeathersSampled = 2000

Tannery Sources of Bovine Ovine Leather| Capron Leathg
Leathers Assessed Leather

Malam Market 20 100 100
Tannery

Asawase Tannery 100 200 150
Tamale Zongo 20 200 150
Tannery

Bolgatanga 20 250 150
Bawku 20 100 100
Burkina Faso 20 150 150
(Pougtinga)

Total 200 1000 800

Table 3.2: Distribution of livestock sampled for asessment

Total Quantity of Livestock Sampled = 2 500

Livestock Group and | Percentage Management System & Sample Size
Quantity Surveyed Quantity : : _ :
% Extensive Intensive Semi-intensive
Bovine group = 700 28% 350 100 250
Ovine Group = 850 34% 500 100 250
Capron Group = 850 34% 500 100 250
Equire & Hog Group 4% 20 30 50
=100
Total =2 500 100 1370 330 800
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Total Sample of Livestock Markets = 8

Greater Accra = Kumasi = 3 Tamale =1 Bolgatanga =1
3

Ashongman Kumasi Abattoir, Nyuhani Market Centre
Cattle Ranch & Race course & Nakuhadoo Bolgatanga

Circle market Asawase Tamale Central

&Abosokai
Figure 3.1:  Distribution of livestock markets saegbfor assessment
Table 3.3: Slaughter centres sampled for assessnien

Total Sample of Slaughter Centres =12
Category of Slaughter Greater | Ashanti Region| Northern Upper East
Centres Surveyed Accra Region Region
Region

Abattoir 1 1
Slaughter House 1 L 1 1
Slaughter Slabs 2 2 2 1
Total Distribution 2 4 3 2

Skins and Hides
Markets Sampled =

Kumasi

2

Accra

1

1

Pougtinga (B’Faso

Figure 3.2: A Schematic diagram of hides and skimaskets sampled for the study
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Table 3.4: Distribution of indigenous tanneries ampled for the study

Total cluster sample of tannery locations selecteid four regions = 5

Greater Accra Ashanti Region| Northern Regign  Upper East Region

1 Tannery 1 Cluster 1 Cluster 1 Cluster 1 Cluster
Malam Market Asawase Hausa Zongo | Bolgatanga Bawku
Tannery

Technical Experts Sampled for the Study = 12

Animal Expert Veterinary Abattoir
Scientists Tanners Experts Experts
3 3 3 3

Figure 3.3: Schematic diagram of technical expsdampled for the study

3.11 Instruments for Data Collection

To facilitate and make the collection of data etffgcand more meaningful to
answer the research questions and subsequently theetlemands of the set
objectives for the study, and also draw astute losians upon which the researcher
could base to propose insightful alternative stjigeto improve upon the quality of
Ghanaian indigenous Leatherwork; observation ardnirew were employed as

instruments for data collection.

Direct Observation: To make on-the-spot observation of the phenomeno

under study (Kumekpor, 2002; Cohen et al., 2008 researcher directly participated
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in the laboratory experiments carried out to debeenthe quality standards and the
general suitability of the properties of the lotzdther for the production of quality
artefacts. Likewise, visits to livestock farms, chaes, livestock markets, slaughter
centres, skin preservation yards, tanneries aritideanarkets to pursue the causal
reasons behind the deficiencies found with thehkxatexamined gave the researcher
the opportunity to make direct observation, andectdely record firsthand

information from the activities of the respondents.

Interviews Conducted: As data observed were being recorded in a
descriptive manner expected in most qualitative idated research, the researcher
used interviews harmoniously to seek further dizatfon of events observed through
asking probing question in both formal and inforrmahnners, since most of the
respondents at the places visited could not reaurite in English. Interestingly, that
served as a mechanism of fraternisation betweeneearcher and the interviewees;
and that was a great advantage to acquire the tedsdata for the study which
included animal farmers, animal merchants, trartesp®r butchers, curers, hide and
skin merchants, tanners and leather traders. heisessary to mention that the
connoisseurs, such as the veterinary, animal ssignabattoir managers and leather
experts were interviewed with a structured guideobtain the requisite data to

support the study.

3.12 Validation of Data Collection Instruments

In order to control bias and ambiguity, and engbeeobjectivity of the data
collected and to instil a high level of reliabilityhe validity of the instruments
employed were measured (Cohen et al., 2007). Infitsé place, standardised

instruments were used in the examination of thesighy properties of the leathers
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and data recorded as observed. Also, to validateeaimbility of the test process, the
test-retest reliability method was employed whezees of a particular test were

conducted with seven specimens (Leedy & Ormrod5200

In addition, the data recorded through direct oletgzns and interviews were
bounded with guides to regulate their directiomsthle validation process, interview
and observation guides and checklists were prefdaasdd on the research questions
and objectives of the study. Copies were made @bdailto colleagues, peers, animal
husbandry experts, veterinaries and leather exparteview and contributions. The
constructive criticisms and suggestions receivexpgied a further modification of
the interview and observation guides and checkli&téinal vetting was conducted
and endorsed by the supervisor for operation. Aldw researcher recorded
information on the field as objective as possibithuape recorder (where necessary),

camera and notes writing.

3.13 Sources of Data Collected

Two main sources of data were imperatively utiligedhis study. These are

Primary Data and Secondary Data.

3.13.1 Primary Data

These weréndispensable databtained through the application of the research
tools employed: interview and observation. The pafstesting laboratory of the
British School of Leather Technology served asramaluable resource for gathering
primary data on the physical properties of the lloteather. Experts and
knowledgeable people were interviewed on the pamtisubjects of the research and

their views were invaluable when interpreted inwi the objectives of the study. In
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pursuance of the causes and causations of thetslefied deficiencies affecting the
quality of the local leather, various observatiamsre made and analysed to form
integral part of the research findings, upon whioh proposed alternative strategies

of improving quality surrounded.

3.13.2 Secondary Data

From the various libraries visited, adequate seapndata related directly to
Art Education, Leatherwork, animal husbandry, anifleading in relation to skin
quality, abattoir practices and quality standardsre gathered from several
documented literary materials from sources suctbasks, journals, encyclopaedias,
catalogues, magazines, ISO pamphlets, tabloidgtendhternet. Sincerely, literature
on indigenous Leatherwork technologies in Ghanafaasd fragmented and scanty,
though some local researchers have made the &bfditt the gap. The researcher’s
experience at the British School of Leather Tecbgwl University of Northampton
readily facilitated direct access to related litera on general global home-grown
leather making techniques, quality standards arglinte methods of physical
properties, mainly by international authors. On tbeal front, information from
Boahin (1994; 2005; 2008), Atiase (2004), Amenuk@96), Kumekpor (2002) and
Adentwi & Amartei (2009) were of priceless valuethe study. The secondary data
served as referential pedestal for comparison ofeldped issues with existing
theories, principles in the analysis of the primaiata, findings and alternative

strategies recommended.
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3.14 Data Collection Procedure

To gather the primary data, the researcher trategphaa sample of locally
made leathers to the British School of Leather Tetdgy, University of
Northampton UK and carried out laboratory experitaem the physical properties of
the local to corroborate their general suitabifty making leather artefacts. Since
several deficiencies were found with the materatther investigations into the
activities of livestock farming, abattoir operatsoand local tanning technologies were
carried out to identify the causal reasons undeglyhe deficiencies. Interviews were
carried out and observations were recorded forpné¢ation. To develop adequate
insight into the subject area and also organisereatial support, visits were made to
some local and international libraries, and musefaonsecondary data. Interrogation
of the causes and causations of the defects as=eiith the local leather, also made
the researcher visit livestock farms, livestockrkets, cattle ranches, abattoirs,
tanneries, hide and leather markets, physicalnigdaboratory (British School of

Leather Technology) to obtain the primary data.

3.15 Validation and Reliability of Data Collected

Leedy & Ormrod (2005) say that different researobbfems lead to different
research designs and methods, which in turn resultee collection of different types
of data as well as different interpretations ofs#ndata. With the vivid understanding
of the research problem and cognisance of distadtctors, a careful selection of
research design and prudent application of the clataction instruments (interviews
and observation), as well as the consistent referé¢n the research questions in

relation to the objectives, justified the crediyilof the data collected.
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Again, since the researcher visited the fields qgeaBy to collect the data,
participant observation was the chief means of dateection. The interviews were
also one-on-one bases and carried out with vettéslview guides for both the
literate and illiterate interviewees. Data wereorded objectively and supported with

field photographs.

3.16 Data Analysis Plan

The Data collected from both primary and secondsoyrces have been
assembled mostly in tables, synthesised statistieald analysed critically based on
standard characteristic features of quality exmkateany leather for specific uses
towards meeting the needs of modernity. Based am fihdings generated,
conclusions have been drawn to give rise to theqwal of the alternative strategies
recommended for improving quality delivery of lodakather possessing inherent
value and desirable qualities to meet the demarms irfdustrial utility and

applications.

3.17 Validation and Reliability of Findings

The methodology followed in this study charactetiskscourse of research
and lays out the logical reasoning of research wag that could be drawn on to
justify claims and procedures leading to the figdimade. The findings therefore, are
the empirical facts justifiable by the logical na&wof the investigations carried out;
the appropriate use of both specific and gener@r@a of data collection procedures,
presentation, analysis, interpretation and the leton of theoretical and practical
coherence in connecting the diverse phenomenormancomposite nature of the
research problem.
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3.18 Data Collection for Research Question One

Does the Ghanaian indigenous vegetable tanneddegibssess the
properties requisite to assure quality in the protilon of contemporary
leather artefacts such as shoes, upholstery, cigtand garment and

containers?

The objective of this research queststo examine and identify the quality
standards of the Ghanaian indigenous vegetableedaitenther to corroborate the
suitability of its properties for the production aftefacts to meet contemporary
leather needs of Ghanaians and beyond. Since sthwitse every end use of leather
has its own standard tests and expectations, thectations for shoe upper leather
has been used as a case study (standard) to melasyserformance of the leather.
Nevertheless, the outcomes have been generaligbe idiscussion to also cover the
leather’'s aptness for manufacturing artefacts aghipholstery, bags, garment and
clothing accessories as well as decorative iterevBare the details of the physical

properties tests conducted.

3.18.1 Tools and Equipment Employed in the Experinés

These are standardised and approved gadgets wheth ia the carrying out
of the experiments to ascertain the aptness ofldbal leather’s properties for
industrial utility. Generally, all guidelines andogedures for the tests conducted were
rooted in standardised procedures. Also, all spexsmwere cut from the Official

Sampling Position (OSP) when necessary.

1. An Electronic sanding machine It was used to sand excess flesh from the

flesh side of the local leather for assessment.
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2. Scudding equipment A wooden device used for dehairing, defleshing an
scudding. It was employed as a support for sandkuogss flesh from the leather for

assessment.

3. Electronic cutter: Equipment used for cutting leather samples frdma t

Official Sampling Position (OSP) for testing.

4, Cutting blades These are metal square, rectangular, dog boneciatuar
shaped blades with one edge Sharpened. They wedearscutting the shapes for the

test specimens.

5. Digital scale: It is a weighing scale with digital Indicators fageneral

weighing. It was used to determine the weight efsquare specimens.

6. Digital external calliper: An electronic measuring instrument consisting of
two steel legs hinged together and a digital disglereen for easy reading. It was

used to measure the width of the dog-bone specimens

7. Thickness gaugeA standard SATRA digital thickness measuring deuvilt

was employed for measuring the thickness of thihézasamples.

8. Lastometer An instrument with digital display reading usext testing the
‘lasting’ qualities and endurance of upper leathéms these experiments, the
lastometer was used to test to determine the disterand strength of grains of the

locally tanned leather samples.

9. Flexometre: For assessing the flexing endurance of leathethitnstudy
the equipment was use to test the ability of liglathers and leather-cloth used in
manufacture of shoe uppers, gloves, and garmentsittesstand repeated flexing

without cracking.
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10. Tensometre An electronic strength pulling machine used vdtifierent loads
to examine and determine the tensile strength gteangth and resistance) of the

local leather.

3.18.2 Physical Properties Tests Conducted

The physical properties of the local leather sasplere assessed as follows:

3.18.2.1 Experiment 1: Assessment of Degree of Taage by Boil Test and

Enzymatic (depilation) Test
Technical ReferenceBienkiewcz (1983) and Sharphouse (1995)

Purpose: To establish the extent to which the local leatiees been tanned and level

of resistance to decay and shrinkage.

Procedure: For the boll test, the butt, shoulder and bellycspens were cut and
labelled from a total of 15 leather samples (3 §&dm the five tannery sources and
subjected to boiling in turns for monitoring unshrinkage began. The average
temperatures at which the specimens started taksiwiere recorded in °C for
assessment. The enzymatic test on the other hapdnded on depilation by
microbial activities. In this test, a decompositioilendly environment was created in
a humid room in a warm condition of 22-30°C. A taih15 sheets of leather (2.5sq.ft
each) were kept in the room for 30 days, and oleskedaily for microbial actions and

effects. Daily records were kept.

3.18.2.2 Experiment 2: Average Area Size Qualitfxssessment

Technical ReferenceDe Haas (1925) and ISO 7482-2:1999, part 2,

Purpose: To determine the average cutting value of thel llezher.
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Procedure: A total of 1000 sheets of leather samples were selected rdapdam

the five tannery sources and laid flat on a tablaurns with the grain side up. With a
ruler, the surface area was measured by lengttbegatith, and recorded critically in
square foot (sq.ft.). The area was calculated o defects possible to inhibit the
economic cutting value and utility of the localtlea during clicking stage of shoe

production process.

3.18.2.3 Experiment 3: Grain Surface Quality Asessment

Technical Reference:Sharphouse, 1995, John, 1997 and ISO 282-1:19984E)of
1SO2822.

Purpose To determine quality of the grain surface of lineal leather.

Procedure: A total of 1600 sheets of leather were selectediaary from the five
tannery sources and laid flat on a table with th&ingside up. The surfaces were
assessed critically one after the other with the @i magnified lens for defects
possible to inhibit the aesthetic quality and tyilpotentials of the leathers. The

identified surface defects were recorded and té&bdla

3.18.2.4 Experiment 4. Assessment of Fleshing aneieshing Quality (Scudding
Test)

Technical ReferenceSecondary Treatment of Leather, Atiase (2004); Bo&005)

Purpose To determine the extent of defleshing and qualityhe flesh side of the

local leather.

Procedure: The researcher selected 60 sheets of leather sarfipla the various
local tanneries, laid them flat on scudding equipimén electronic sanding machine

was used to sand the flesh side until velvet orrdoteel which is an indicator of
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quality flesh surface was attained. The 60 leatfa@nples were treated in the same
manner and the amount of time taken to attain twng feel was recorded in
minutes for each sheet of leather. The excess feestiue obtained was also weighed

on a balance scale in grams and recorded agaastik taken to sand.

3.18.2.5 Experiment 5: Assessment of Fullness (RBkng Length, Flexural

Rigidity and Bending Modulus Asssment)
Technical ReferencePotter (2008), and Gerhard (1996)
Purpose To determine the angle at which the local leabiesrds by its own weight.
Procedure: Seven square pieces of sides 15cm were cut frer@8P of three leather
samples each from the five tannery sources. Theg weanged on angle measuring
device fixed with a protractor to measure the ar{giedegrees) of bend 8 times
repeatedly. An overhanging length of 11cm was mealsin four different directions
on the device, i.e. with each of the four sidethef15cm square samples overhanging
in turn. The grain uppermost were measured, and tifve flesh side. The arithmetic
mean was taken for the eight determinations. Tlezage thickness values recorded
in experiment 6 were employed to support the ass&ssof the fullness of the leather

samples.

3.18.2.6 Experiment 6: Assessment of Thickness

Purpose: To assess the average thickness of the locakleath

Technical ReferenceSLP 6, Potter (2008) ammk Haas (1925)

Procedure 7 dog-bone or dumbbell shaped specimens werdéraut three each of
leather samples from the five tannery sources,im@adstandard thickness gauge, they

were measured in three different spots (left enddha and right end). 15cm square
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shaped specimens were also cut and measuremermtdaken in four positions. The
readings were taken after 5 seconds and the avéhnadenesses were recorded in

millimetres.

3.18.2.7 Experiment 7: Flex Resistance Test (Vankex Method)
Purpose: To determine the flexual resistance and endurahttee local leather.
Technical reference SLP 14 and 39; Bordoli (1936); O’'Flaherty (1965)

Procedure: In this test, the 7 rectangular shaped specimems three samples each
of leather samples from the five tannery sourcesewet with the electronic cutter.
They were folded and clamped firmly in a set opgrof the flexometre to maintain
them in a folded position; one of the grips fixedil the other is able to oscillate.
The movement of the oscillating grip causes thd folthe test specimen to run along
its centre. This operation is carried out repegtddr three days and the test
specimens inspected periodically (first hour anergv20 hours). With a hand
magnified lens the grain surface was assessedafoages produced, thus, wrinkles,

breaks, folds, weakness, cracks and looseness.

3.18.2.8 Experiment 8Distension and Grain Cracking Test (Ball Burst Test
Instrument: Lastometer

Technical ReferencesISO: 5914-1970nethod of physical testing of leather, LP: 13,
resistance to grain cracking, ISO 33798:2002, SLM&surement of Distension and
Grain Cracking, Gerhard (1996).

Purpose To test the distension, cracking endurance ameagth of grains of the local

vegetable tanned leather.
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Procedure Seven defined disk specimens of leather weréraat each three leather
samples selected from the five tannery sourcesh Yé 7 defined discs specimens of
the local leather, the thickness were measuretregetpositions on the grain side in
accordance with SLP 4. Using the lastometer witdetermined Load (kgf) and
Distension (mm) at 10 kgf intervals to a maximum86f kg for samples from the
Official Sample Position; butt, shoulder and bellfae load and distension figures at

grain crack and burst were recorded.

3.18.2.9 Experiment 9: Assessment of Elongatiome Tensile Strength

Equipment: Tensometer

Purpose To test the tensile strength and the local le&tletongation to break.
Technical ReferencelSO 3376:2002, ISO 3377-1:2002, SLP6/IUP 6, SLBLP 3.
Procedure The local vegetable tanned leather specimens w@mnditioned at 65%
RH and 20 degrees celcious for 48hours. The stdmdlanbbell or dog-bone shaped
specimens were cut perpendicular and parallelédoitkbone from the five tannery
sources, and the thickness measured in three ehff@ositions (mid point and other
two midway). Since seven specimens were measupeshtedly, the average values
were recorded (mm). The widths of the specimensva¢so measured with vernier
callipers to obtain the mean width (mm) to pave Vi@ythe acquisition of values to
support the calculation of the strengths of theam A scale of 20 interval and a
maximum force of 500N head to break the specimere welected. The tensometer
was set at zero after clamping the specimen fiimlghe jaws. The machine was ran
until the a break of the specimen. Elongation eaaky average elongation at break and

percentage elongation at break were calculatecelisaw/the tensile strength.
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3.19 Data Collection for Research Question Two

What are the causes and causations of the loc#héea intrinsic and extrinsic
deficiencies that result in its inefficiencies oéeting the properties requisite

for quality Leatherwork in Ghana?

The object of this research question was to protmethecausative factors and
the processes that possibly result in the defesgscaated with the local leather as a
vehicle of finding empirical grounds to propose #ileernative means to improve
upon the quality of the local leather’'s propertiesbefit the production of valuable
leather artefacts and Leatherwork holistically. cgirthe leather industry whether
indigenous or contemporary, highly depends on tleatnindustry, the researcher
carried a critical cross-sectional investigatiotoithe core allied sectors serving as the
pedestal upon which the leather industry surviVé® researcher based on participant
observation and interviews to critically assessantwf such parameters as the nature
of livestock species in Ghana, system of animabanodry, livestock markets, the
impact of the operations of the meat industry, @mlraand slaughtering activities, the
skin and hide market as well as the indigenousitgnsector.

The impact of policies, operations, cultural preesi and traditions existing in
the sectors mentioned were also assessed in retatithe provision of economically
viable skins for manufacturing leathers which pessthe qualities desirable for
industrial utility. This was a further pursuance iteentify the remote causes and
causations of deleterious conditions that encurtiieacquisition of qualities suitable
for the production of quality leather to meet theméinds of contemporary leather
needs in industrial uses such as footwear, uphglsgarment and clothing and bag

making.
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Since the researcher operated on the suppositatriite cause rather than the
effect is the problem, finding alternative stragsgio improve on the quality of leather
made locally to eventually add economic value te ifdigenous Leatherwork in
Ghana deeply concerned diagnosis into the caudatiters and their causations. This
is the means by which the causes lead to the sfémetn on the leather as defects or
deficiencies, hence, poor quality. By such compnehe knowledge, interceptive
strategies could be formulated and proposed asnatiee avenues to salvage the
local leather and improve on its quality to supparid uplift the economic

significance of Leatherwork practised and studrethe country.

3.19.1 Assessment of the Nature of Livestock Spexiend Skin Quality

The nature of livestock breeds in Ghana in relattonthe aptness of
skins/hides for wealth creation through leather imakand leather utility was the
main focus of this survey. Through interviews anerspnal observations, the
researcher examined 2500 livestock across 5 regionge country, (the total
excludes the Afram Plains). The examination surdedgnon the breed types, anatomy
and physiological status: shape and contours, bagyin relation possible skin yield,
skin damages, age, growth patterns and sex (Ko2@y4; lwena, 2008; MoFA,

2009).

3.19.2 Assessment of the Nature of Livestock Farng Systems and Skin Quality

The researcher assessed the impact of farm managewstems on the
animals’ productivity of skins and hides with ecamo relevance for manufacturing
quality leather. Three categories of farm managersgstems (extensive, intensive

and semi-intensive) were visited and assesseduinrémions: Upper East, Northern
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region, Ashanti, Eastern Greater Accra plus thaifiPlains. At any farm visited in
each zone, a particular attention, through obsenvatnd interview, was paid to the
causes and causations of skin and hide defect®tparing the nature of housing,
feeding practices, breeding system, healthcare itonsl purpose of farming,
geographical and climatic conditions and generahtanance of animal welfare to

the ability to yield pelts with requisite qualitieer Leatherwork.

3.19.3 Impact Assessment of Livestock Marketingnd Transportation

Any activity capable of hurting the animal’s skima way is considered as a
cause tangible to having adverse implication in deévery of quality leather. The
researcher assumed that how animals are tradepeim markets and transported to
slaughter centres could pose several threats tattaenment of quality skins and
hides. Activities in 8 sampled livestock marketsl &amading points were observed and
impact marketing and transportation activities wassessed critically. Assessment
was based on types of animals sold, purposes flingseprices of animals, profit
margins, means of keeping and feeding livestoclsala. The means of loading and

transportation were also examined (Koney, 2004nay2008).

3.19.4 Impact Assessment of Operations at Livestk Slaughter Centres

Bleeding in theory and principle is said to be tigect for slaughtering
animals (ISO 2822, part 2, no.1; FAO Animal Produttand Health Series No. 7,
1955; FAO Agricultural Development Paper No. 49530 However, the negative
impact of other abattoir operations on skins ardesiquality besides bleeding need
not be underemphasised (ISO 2820:1974; ISO 748298;be Haas, 1925; Gerhard,
1996; ISO 2822-1:1998; ISO 4683-1:1998). The redear through participant
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observation and interviews, assessed the activdfet2 slaughter centres in the
country: 2 abattoirs (Kumasi and Accra), 4 slaughtauses (Kumasi, Greater Accra,
Tamale and Bolgatanga), and 7 slaughter slabseirséime areas respectively. Core
parameters examined comprised breed types andhheahditions of animals
slaughtered, processes of slaughtering and blegtiiing lag of bleeding and flaying,
process of flaying, post flaying treatments of #iken/hides: washing, chilling and
curing, tools and equipment employed as well agggriacilities available to ensure
quality delivery of skins/hides competent to masenby-product revenue generation
and support Leatherwork practised in the countrytotal distribution of 40 bovine,

50 ovine and 30 caprine fresh pelts were measuaracea and weight.

3.19.5 Impact Assessment of Pelt Preservation@&Marketing

Due to the massive negative impact of microbiaivés on fresh skins and
hides meant for leather, preservation is regaraetligh esteem by tanners (ISO
2820:1974; Gerhard 1996; Sharphouse, 1995; ISO-2808(E)). The researcher
devoted adequate time to follow the various medr@iong skins and hides against

putrefaction at the various slaughter centres &mdlsde markets in Ghana.

The activities at four skins and hides marketingties (2 in Kumasi, 1 in
Accra and 1in Pougtinga (Burkina Faso) were visftecassessment. Once again, the
researcher interviewed and observed both the dealed the retailers on issues
regarding types of skins and hides dealt in, sauofeacquisition, curing conditions,
availability, accessibility and affordability, pdc conditions and means of
transportation. Possible negative effects on pedlity in relation to leather quality

and general economic development of Leatherworle weted.
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3.19.6 Impact Assessment of Indigenous Tannerycivities

The researcher visited clusters of local tannene&ccra, Kumasi, Tamale,
Bolgatanga and Bawku respectively to assess theadmef the activities of the
tanners on leather production. Parameters obsechaded tannery settings, materials
used, tools, equipment, tanning methods and teabsjqwater quality, health and
safety regulations and maintenance, finishing teldgies and finished leather. To
augment the quality and validity of information lgated, photographs were taken in
addition to voice recorders used to record theildetd responses from interviews

conducted with the tanners and tannery experts.

3.20 Data Collection for Research Question Three

What possible alternative strategies are relevanthe improvement of the
quality of Ghanaian indigenous leather to augmér® ¢conomic value of its

application in Leatherwork?

In order to propose the alternative strategiesniprove on the quality of
leatherwork in Ghana, the researcher depended @rcdbise-and-effect theory to
relate the causative factors of leather defects #eilr causations to concepts,
theories, principles, methods and technologies egath through the review of the
related literature, observations at the variousm$ar abattoirs and tanneries,
experiments and ideas from experts consulted. Soihntbe ideas developed into
alternate strategies were tested and proposed wthilers were possible strategies
identified and proposed as means of enhancing tguali leather to make

Leatherwork more enterprising in Ghana and beymuited to the production of
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guality footwear, upholstery, bags and clothingessories as well as maximise its

industrial utility.

The proposed alternative strategies are presemigdiiacussed in chapter five

of this dissertation.
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CHAPTER FOUR

PRESENTATION AND DISCUSSION OF FINDINGS

4.1 Overview

The data congregated from the field have been ddsdmand presented in this
chapter for deliberations. The findings have beienu$sed. To facilitate the analysis,
and also establish superior implications of thediatrelation to the research problem
and set objectives, charts and tables have beah tossynthesise the data into a
logical organisational structure. References toriles and principles sieved from the
related literature reviewed have been employedasedfor argument, observations

and claims throughout the discussions.

4.2 Discussion of Results for Research Question One

Does the Ghanaian indigenous vegetable tanned deaghossess the
properties requisite to assure qualitp the production of contemporary
leather artefacts such as shoes, upholstery, caigthand garment and

containers?

The objective of the data collected for researcbstjan one was to test the
physical properties of the local leather to cormal® its quality status and also
establish its general suitability for the productiof leather artefacts valuable to the
needs of contemporary livelihood. The results Haeen quantified statistically, thus,
reduced to averages and percentages, and intetpgatditatively in a formal and
scientific manner using the passive voice and isg®al language to give vivid

description (Leedy & Ormrod, 2005). Although thearstard tests of the physical
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properties of the leather were limited to the stadd for shoe upper leathers, the data
obtained are analysed and generalised in comparatith the quality standards
expected in any leather for such end uses as uphglsclothing/garment and

containers.

4.2.1 Results of Experiment 1. Assessment of the gpee of Stability of the Local
Leather to Putrefaction and Temperature (Boil test and

enzymatic/depilating test)

O’Flaherty et al., (1956; 1958), Thorstensen (197ienkiewicz (1983),
Hiedemann (1993), Sharphouse (1995) and Sarkabj2@#ve stated clearly that the
level of stability or resistance of any type oftleax (whether vegetable or mineral
tanned) to putrefaction and temperature defineslégree of tannage. Lollar has
emphasised in O’Flaherty et al.,(1958) that commeevaluation of leather quality is
dependent upon the estimation of a number of stipgecharacteristics, such as
fullness or roundness, grain break, smoothnessrah gurface and cracky grain,
which can be referred to as “leathery feel.” Thgrde of tannage is pertinent to
achieving such characteristics as well as attaimtiger commercial characteristic
quality indexes for shoe upper leather, such apéemoundness, solidity, flexibility
to mention a few. The purpose of this experimens W@ determine the extent of
stability possessed by the local leather to shgekahen in contact with temperature
and also its level of resistance to putrefactibnst its ability to remain imputrescible.
By this, the potency of the vegetable tannage eyepl@ould be defined and its level
of competency to convert pelts into economicallievant leathers could also be

determined. The leather samples (average size5o$@ft.), three pieces from each
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tannery source were subjected to enzymatic tegilétien) to measure resistance to

putrefaction and boil tests for measuring resigancshrinkage.

After the thirty days of subjecting the leather ptam (average size of 2.5
sg.ft.) to a decomposition friendly environmenthe depilation or enzymatic test, it
was recorded through critical observation that liteal leathers had not become
susceptible to microbial attack of any form thatilddead to decomposition; although
2 out of the 15 sheets had the colours disturbethbylds. The grain surfaces were
intact with no holes or deterioration of any kirfithe material did not sustain fibre
looseness, or surface peelings. This intactnesbeofeatures observed signified the
ability rendered to the local leather by the vegketaannage employed to develop
resistance to putrefaction; a major factor thatedentiates pelts from leather. This
was a confirmation that the pods from the acacamtpfAcacia niloticg, commonly
known as “Bagaruwa” in Hausa, which serves as tlanmsource of tannins for
converting pelts into leather in the indigenousn&ares possess potent astringency
(tannic acid) requisite for tanning (Wilson, 1923'Flaherty et al, 1956; Tanning

Extract Producers Federation, 1974).

The shrinkage test conducted by subjecting cutispets of the butt area of
the leather samples to boiling to determine rescgdo shrinkage also revealed that
the leathers made locally possess an average abartemperature of 75.3 °C. As can
be found in table 4.1, that practically meant ttiegt local vegetable tanned leather
averagely has the capability to resist shrinkageoup5.3 Degrees Celsius, a record
which is within the range of standard shrinkagegerature of 75°C — 85°C expected
in vegetable tanned leathers (Wilson,1923; Sharphdi®95). Although théAcacia

nilotica (Bagaruwa or Egyptian mimosa) is the predominaggetable source of
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tannage in both Burkina Faso and Ghanaian indigetanuneries, the samples from
Burkina Faso recorded average shrinkage temperasuinggh as 79°C as compared to
75.3°C average shrinkage temperature recorded dhde samples from Ghana,
despite the fact that the samples from Bolgatatg@earecorded 78°C as the highest

from Ghanaian local tanneries.

The observations recorded from the stability tessl@gown inTable 4.1(page
127) reveals that by virtue of the vegetable tannagecsoufrom the acacia plant
(Acacia niloticg, locally known as ‘Bagaruwa’Acacia niloticg, local leathers
possess adequate stability to putrefaction andhlshge; the two basic properties
required in any leather for utility of any form:diovear, bag, upholstery, garment and

clothing accessories.

Table 4. 1: Results of shrinkage temperature assement (Boil test)

Expected Shrinkage Temperature: 75°C - 85°C
Source of leather| Shrinkage Temperature Observation made
°C)
Mallam Market 70 °C Leather began folding up
Asawase Market 75 °C Leather started folding up @t
roll after 75°C
Tamale Hausa 7685 "6 Leather began shrinking into a roll
zongo after 75.5°C
Bolgatanga 78 °C Leathers stayed flat till 78°C
Bawku HURC Leathers started folding up slightly
after 78°C
Burkina Faso 79 °C Resisted shrinkage till about 79°C
Average shrinkage
temperature recorded
(Only Ghanaian
tanneries)=75.3 °C

(Source: Experiment conducted by researcher, ApBiQ8)
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4.2.2 Results of Experiment 2: Area/Size Quality Agssment

Size and shape are basic properties commonly usedeasure of quality in
physical determination of the economic value ofHeain footwear, upholstery, bag
and all artefact production, especially when iteiMdent that size variation is a
common feature among different species and breddanonals which reflect
significantly in skins/hides generatede( Haas, 1925; Bordoli, Vol.1, 1936;
Sharphouse, 1995). The purpose of this assessnmenttavdetermine the average
economic cutting value of the local leather samplesed on area size. From the test
results as presented Trable 4.2 out of the total 1000 sheets of bovine, ovine and
caprine leathers assessed by measurement of aeedlesagth x breadth) in square
foot, the local leathers proved disappointing; sitise majority could not meet the

basic size quality standard expectation in econaltyiziable leathers.

Table 4.2 Results of areal/size value and qualinssessment of local leathers
T — . N ———————.
Tabulated Results of Economic Cutting Value of th&ocal Leather
Expected average size (sq.ft): Ovine: 2.5, Capdrie Bovine: 6
Animal | Quantity | No.On No. No. Below
source Assessed | Average % Above % Average
of leather (Sq.ft) Average (Sq.ft) %
(Sq.ft)
Ovine 580 200 34.5 65 11.2 315 54.3
Caprine 400 110 27.5 80 20 210 52.5
Bovine 20 6 30 2 10 12 60
Total 1000 316 147 537

(Source: Assessment conducted by researcher, M&g+ 2(pril 2008)

According to the records presented in table 4.2,0buhe 580 ovine leathers
examined, as much 845 (54.3%)of them fell below the 2.5 sq.ft. average sizeidas

for cutting a pair of footwear (shoe), although 208.5%) and 65 (11.2%)
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respectively were on and above average. The 4Qtnedpathers tested also recorded
52%, thus 210 pieces falling below the average sfz2.5 sq.ft., with 110 (27.5%)
being on average, and 80 (20%) above the averageegpected. Due to scarcity of
the bovine leather in the local tanneries, onlypk€ces of hides were assessed, as
high as 12 sheets which represented 60% failecett the 6 sq.ft. average size which
according tobe Haas (1925) and Sharphouse (1995) is a propeusllysdemanded

in leathers with quality economic cutting value andustrial utility. Although 30%

(6pieces) were on average only 2 (10%) were aldzw@verage size expectation.

The results brings the discussion to a concludian tost leathers produced
locally, irrespective of the source of animal azkatively smaller in size if compared
to records available in leather business journath @s Leather International, World
Leather and Tandy Leather. Area value is a propergrished so much in footwear
manufacturing, especially during ‘clicking’, thas the process of cutting of the
various sections for the upper parts, and it regujudicious usage of cutting area of
leather and avoidance of waste (Bordeli, Vol. 39,®e Haas; 1925). For the sake of
economical cutting in shoe parts, as showrkigure 4.1(a) and (b) of page 130,
clicking requires the arrangement of standard pegteemplates on leather which
must fulfil the number of pairs of footwear dematidecause when a pair of shoes is
cut from different leathers from same species afah their properties vary greatly
(Bordeli, Vol. 3, 1939; Lyon, 1994). The shoes witit represent a perfect pair since
the leathers render them different looks in termsploysical properties such as
softness, textures, strengths, and ergonomics layge extent. Size is a property
prerequisite in any leather with positive economiplications in upholstery, garment

and clothing leathers since such production redashionable leathers of large areas
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(>6sq.ft.) of leather with uniform colour and thickse softness, flexibility, and good

drape (Sharphouse 1995).

Figure 4.1(a) Figure 4.1(b)

Figures 4.1(a) and (b): Economic cutting valuepthyed by the arrangement of shoe

upper patterns on leathers for clicking.

(Source: Bordeli, Vol. 3, 1936)

4.2.3 Results of Experiment 3: Grain Surface Qualt Assessment

Leather’'s aesthetic appeal emanating from the malticntegument of the
animal is articulated through the nature of grairfaxe quality it possesses (Sarkar,
2005). Sharphouse (1995) has stressed that the gpeiace of a particular piece of
leather, however, reflects the beauty renderedéydather to the end use which it is
put to. This experiment was aimed at determinirggdbality of the grain surface of
the local leather as a means of establishing tipaatof its aesthetic appeal on utility

and economic value in footwear production.
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Table 4.3:  Grain surface quality assessment neks

Source Quantity | No. With | No. With No. With | No. With No.
of leather| assessed cuts and | wrinkles & grain stains without
scratches | coarse grain| peeling defects
Burkina 450 150 100 100 50 50
Faso
Bawku 200 100 55 23 12 10
Bolga. 500 350 80 15 40 15
Tamale 100 40 20 12 20 8
Kumasi 300 95 80 50 70 5
Accra 50 35 7 3 5 0
Total 1600 770 342 203 197 88
(100 | (48.1%) (21.4%) (12.7%) (12.3%) (5.5%)
%)

(Source: Assessment conducted by researcher, Fgh2087- May 2008)

According to the results presentedTiable 4.3 out of the 1,600 sheets of
bovine, caprine and ovine leathers sampled randdroin the various indigenous
tannery sources as well as Pougtinga in Burkina,Fasly 88 pieces representing
5.5% were found without defects of any kind. Even of the 88, pieces, only 38
were from the five tanneries in Ghana while 50 pgewere from Pougtinga tannery.
The rest of 1,512 pieces, representing 94.5%, \weeeed with unpardonable grain
surface defects ranging from scratches, to holesyth marks (wrinkles), stains,
grain coarseness, and patched/uneven colouratibichvaccording to Sharphouse,
(1995) and Boahin, (2009) are considered highlindentive to quality and industrial
utility. As much as 770 (48.1%¥ the leathers were full of holes and scratchss, a

342 (21.4%) possessed grain coarseness and wrinkles

In correlating the results obtained, the qualitsgnstards expected for shoe

upper production, Bordeli, (1936, Vol.3), and Ly¢2004) have concluded that
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surface defects are regardedliasitations to clicking’since they pose difficulties and
hindrances to economic cutting of the various paytshe use of standard patterns or
templates. The extent of grain surface deficiergniified can be said to be in
opposition to Leather's ubiquitous versatility irility and irresistible aesthetic
admiration deeply rooted in the appearance of ttengsurface. It is therefore
concluded in accordance with Bordeli (1936, VolB)d Lyon’s (2004) submission
that poor grain surface quality of the local vepttganned leather cannot follow the
normal trend of autonomously defining, justifying dictating its economic value or

utility in footwear, upholstery, garment and cloitpiaccessories manufacturing.

4.2.4 Results of Experiment 4: Flesh Surface QualiAssessment (Sanding Test)
The intent of this experiment was to corroborate slirface quality of the
flesh side of the local leather through sandingdsion) to assess the amount of
excess flesh contained. In all, 60 sheets (10 feach tannery source) of 2.5 sq.ft.
vegetable tanned ovine and caprine leathers samipted the five indigenous
tanneries, as well as Pougtinga in Burkina Fasoc@mparison were used in the
experiment (Atiase, 2004; Bobie, 2008). Having sahtl0 sheets of leather samples
from each tannery source, the time spent agairestgimntum of excess waste
collected is presented ihable 4.4 (page 133)t is noticed that very 2.5 sq.ft. of
leathers from Mallam Market Tannery in Accra proelicd80g of waste and took
45mins to sand. Same size from Asawase in Kumasiysed 470g of waste in 30
minutes, whilst those from Bolgatanga and Bawkypeetvely produced 430g each
in 15 minutes. The same size from Tamale gene#B@g of waste which took 20
minutes to sand off. Comparatively, the same siamfBurkina Faso when sanded
produced 400g of waste in 10 minutes. On averagghérs from the local tanneries
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possess 452g which take an average time of 25 esrtotsand off in order to keep

the material free from excess flesh.

Table 4.4: Results of flesh surface quality asssment (Sanding test)

T ——
Total quantity of leather: 60 sheets; 10 sheets péanning source
Expectation: Suede Effect on Flesh Side of Leather
Source of Average size Average Qty. Of Total Quantity of
Leather (Ovine per sheet sanding time Excess Excess Flesh
and Caprine) per sheet/she€ fjagh/sheet| Obtained/10 sheets
(Sq.ft) Mi
(Mins) () (9)
Burkina Faso 2.5 10 400 4000
Bawku 2.5 15 430 4300
Bolgatanga 2.5 15 430 4300
Tamale 2.5 20 450 4500
Kumasi 2.5 30 470 4700
Accra 2%5) 45 480 4800
Total 15 130 2 660 26600

(Source: Assessment conducted by researcher, Septédotober, 2009)

Since the amount of excess flesh associated wéhaital leather correlates
the quantum of excess residue, impurities and taietsred proteins it contains, the
sanding test results brings to light the amounivaste one will have to remove in
order to make the local leather clean for the petidn of footwear, or upholstery,

bags, garment or clothing accessories.

4.2.5 Results of Experiment 5: Assessment of Fullee of the Local Leather

Samples (Bending Length, Flexural Rigidity and Benohg Modulus Assessment)

The aim of this assessment was to determine tHee&d of the leather
samples as a vehicle to explain the compactnesshanidhpact of fibre substance on

133



bending, thickness, flex resistance as well asnesfi requisite in footwear
manufacturing. With particular reference to they$tal and Fastness Testing of
Leather Guide (Potter, 2008), the assessment lokefid requires the determination of
three core factors: bending length, Flexural riiyidand bending modulus of the
leather. The test results obtained are tabulatetables 1 to 6 of Appendix 5A and

Tables 1to 6 of Appendix 5Bre discussed as follows:

4.2.5.1 Results of Bending Length Assessment

The bending length represents the measure of dprdy quality of leather by
the length of leather which will bend under its owaight, to a definite extent. The
ability of shoe upper leathers or any leather mé&anaipholstery, garment or clothing
accessories to bend within the shortest possiblgtheto a desirable extent is
prerequisite in defining the extent of utility aptie and aptness of the material to
serve its intended purpose. In reference to theltee®btained Table 1 — 6 of
Appendix 5A and Table 1 — 6 of Appendix &B)compared to the expected average
bending length of 4 or less, the leather sample®dth goat and sheep from all the
local tanneries failed to meet expectation, altloube sheep samples proved
relatively better ability to bend under its own gleti at an average length of 5cm for
butt and shoulder, and 4.40cm for belly respectiviile goat samples which had
5.5cm for butt and shoulder, and 5.0cm for bellgfggened abysmally. Also, judging
from the five tannery sources, the leather samfptea Bolgatanga exhibited better
bending length while those from Mallam Market ansavase Kumasi respectively

responded poorly.

134



4.2.5.2 Flexural Rigidity Assessment Results

The flexural rigidity determines the force requiredbend a unit length of
leather through a unit angle. The operations inpghegluction process of footwear,
especially shoes, require bending and mouldindhefupper at various parts such as
the toe, heel, closing and lasting. Although thgrde of flexural rigidity expected in
a particular leather depends highly on the endiugeworth stating that in this study,
the lesser the force required to bend a unit lengthe local leather samples through
a unit angle, the more viable it is consideredstome uppers since the leather samples
were from goat and sheep. As shown in the tabulegsdlts inTables 1 to 6 of
Appendices 5A and 5Bhe belly specimens of both goat and sheep leataples
proved to require less force to bend through a angle than the butt and shoulder
samples, although the force required to bend tbaldkr specimens were lower than

the butt.

It also became significantly obvious that the speos cut from leather
samples from Kumasi Asawase and Mallam Market taemaespectively recorded
the highest figures which means that they needr@efom the range of 4.07g/cm —
10.12g/cm for sheep and 4.40g/cm — 8.71g/cm to f@endit length through a unit
angle as compared to the smaller figures recordeth®& samples from the three
tannery source in the northern part of the courlthys shows that leathers tanned in
the southern parts of the country have much remistdao bending and will not

respond adequately to the manipulations in shoaufaaturing if employed.

4253 Bending Modulus Assessment Results

The bending modulus however, is a measure of ttimsic stiffness of the

leather and is the inverse of full, that is, theallen the bending modulus, the fuller
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the leather. From the responds gathered throughbéimeling length and flexural
rigidity assessments, the dependency of fullnesesasnent of the local leather
samples became more predictable with the ampiificaof the bending modulus
assessment results. Since softness or stiffndsatbier depends on the opening up of
fibre structure, the belly specimens which respdnolasitively to bending length and
flexural rigidity demonstrated affirmation of loosess, high fibre porosity and less
fibre compactness of the collagen fibre structaréhie belly section of skins (Ward,
1977; SLTC, 1999; Hougham 2006). That meant thatbielly sections of the local
leather are less full in substance since both goadl sheep belly specimens
respectively recorded the highest bending modusds as compared to the butt
and shoulder specimens (O’Flaherty et al., 1965h€&€im, 1973). Meanwhile, it was
noticed that the butt specimens of the goat leatherples are fuller in substance if

put up against the shoulder specimens which préas=difilled.

The variable fullness behaviour of the various art the leather samples
from the local tanneries confirm true manners tgpaf leather; the collagen structure
of a sheet of leather irrespective of the animailgk varied fullness which influence
the mechanical properties such as softness, fleéyibnd stiffness, as well as bending
and moulding abilities. In a nut shell, althougle thcal leather, generally exhibited
poor fullness of substance at the belly and theulsleo portions, the butt parts

moderately possess the fullness capable of sethengurpose of shoe uppers.

4.2.6 Results of Experiment 6: Assessment of Thness

Since the thickness of a material has direct imiteéeon the performance and
abilities inherent that material in applications ieth regard good mechanical

properties as prerequisite (Bordeli, 1986;Haas, 1925; Lyon 1994), it was deemed
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crucial to subject the leather samples selectedh ftbe indigenous tanneries to
thickness test as a means to establish the avéragi@ess of the butt, shoulder and
belly locations, and relate the results to thegation thickness in shoe upper leather

standards.

In reference to the tabulated results for shoe wgsher inAppendices 5A
and 5B, it is realised that the butt, shoulder and befigcsmens for both sheep and
goat leather samples recorded figures which in @ispn to the expected average of
1.5mm thickness failed the test. However, it i® @gnificant that comparing the goat
leather samples to the sheep in terms of thickitleesheep leather samples failed the
test awfully, especially, when the highest avertigekness recorded by the butt,
shoulder and belly specimens were 1.23mm, 1.18nmd, J]al4 respectively for
samples from Bawku are far below expectation. Télby Ipart of the leathers for both
sheep and goat recorded the lowest thickness fibtheatannery sources: the goat

samples from Mallam Market tannery in Accra recdr@e/6mm on average.

Among the three specimens assessed, the butt anshtiulder parts of the
leather samples from all the tannery sources prowg@adssess the thickest sections. In
addition, it is also glaring that the various ses of the leather possess thicknesses
which differ from one another, and that each secto® it the butt, shoulder or belly
may be useful for specific end uses (Sharphous$h;1Sarkar 2005; Hougham 2006).
However, based on the results discussed, it casobeluded that leathers made
locally fall short of adequate thickness necess$arythe production of quality shoe
uppers; since it is well established that the Bghhe thickness of leather the poorer

the tensile strength.
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4.2.7 Results of Experiment 7: Flex Resistance Tgdtamp Flex Method)

Since flex is an inevitable encounter for any foedwat the vamp, toe and
heel bends, it is a prerequisite for any leatheamhéor footwear upper to endure a
predetermined number of flexes to gain qualificati(SLP 14 and 39; Bordeli, Vol.3
1936; Lyon 2004). It is on this rationale thatstlexperiment was carried out to find
out the degree of flex endurance of the leathemp&snThe experiment concentrated
on ovine and caprine leathers sampled from the ifidggenous tannery sources in
Ghana as well as Pouytinga in Burkina Faso. Thateesf the experiment have been
presented imables 1- 6 of Appendix 3A and Tables 1- 6 of Agipe3B.However,
in Table 4.5 (page 139)hereis a presentation of comparative flex endurance
recorded among the butt, shoulder and belly pdrtpatskin and sheepskin leather

specimens tested.

Comparing the performance of the specimens t@xhected 10cycles = 1 080
000 flexes which is equivalent to 60 hours of continuouxifig, the resultsn Table
4.5, shows that all the butt, shoulder as well as tHb Iparts of the local leathers,
whether goat or sheep, have the capability to enthe first 1 hour of continuous
flexing (18 000) without sustaining any damagesainform of wrinkles, fibre
looseness, tear or grain cracks. However, the Ipally of both goat and sheep leather
samples proved fragile and weak resistance torftegince they began deteriorating

after 5 hours of flexing, that i90 000 flexes.
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Table 4.5:

Indigenous Tanne

ry Sources in Ghana

Expected Flex Resistance: £Qycles = 1 080 000 flexes

Results of the Flex Resistance Téstamp Flex Method)
T RS EEEEEE———.
Comparative Flex Endurance Between Sheep and Goathther Sections from the 5

(18 000 flexes)

wrinkles, grain cracks
or breaks on sheep an
goat leathers.

Flex Time Reactions Observed
(No. Of flexes/hr) Butt Shoulder Belly
1 hr. No creases, loosenesy No looseness, wrinkles No creases,

or grain cracks on sheef
and goat.

looseness or rain
cracks on sheep ng
goat.

=

5 hrs.
(90 000 flexes)

No creases or
looseness or grain
cracks on both.

No wrinkles, fibre or
looseness on both shee
and goat leathers.

Minor Creasing in
the central fold of
sheep leather.

10 hrs.
(180 000 flexes)

No wrinkles or grain
cracks on both sheep
and goat.

No wrinkles or grain
cracks on either sheep
nor goat

Increased creases

wrinkles on sheep,

but minor wrinkles
on goat

20 hrs.
(360 000 flexes)

No wrinkles, grain
cracks or looseness o
goat leathers, but shee

sustained minor
wrinkles, though both
had no grain cracks.

No grain cracks or tear,
N but some wrinkles on
p sheep minor creases o
goat leather

Projected wrinkles
and looseness on
n sheep, whilst goat]
experienced
increased grain
looseness, but no
grain cracks

40 hrs.
(720 000 flexes)

More wrinkles on
sheep leather with no
grain cracks or
looseness. The goat
specimens on the othe
hand minor creases bu
no grain cracks

Projected wrinkles on
sheep leather with some|
grain cracks. Creases
increased on Goat leathg
I had minor grain cracks.
t

Both sheep and
goat leathers lost
resistance to

wrinkling,
sustained more
grain cracks, but

without tear

er

60 hrs.
(1 080 000 flexes)

Increased wrinkles at
the central fold of
sheep leather with no
grain cracks. Goat
leather had less
wrinkles
comparatively.

Pronounced grain surfag

cracks, wrinkles
observed on sheep
leather samples, but ng
tears. However, the goa
had developed more
wrinkles, some loosenes
and cracks

e Both sheep and
goat had Massive
grain cracks,
projected fibre
looseness at the
central fold, highly
s wrinkled surface,

but no tear

t

Source: Assessment conducted by researcher, Nox<&rebember, 2008

It is also glaring from the results recorded tHa¢ belly specimens continued to

exhibit pronounced wrinkles and fibre loosenegioaigh resisted grain cracks after 360 000

flexes (20 hours). They however gave in to furtthex resistance after 40 hours

1

39

(720 000



flexes). After the final 60 hours (1 080 Odexes), both sheep and goat belly samples
exhibited massive grain cracks, projected fibrestoess at the central fold, highly
wrinkled surface, but no tears. The belly areahef lbcal leather demonstrated less
worth for the vamp section of shoe upper manufaajusince its endurance to flexing

has been found to be feeble.

Comparatively, the butt and shoulder specimenstf goat and sheep leather
samples proved high flex resistance from tflendur to the 16 hour of continuous
flexing, thus, 18,000 to 180 000 flexes, as foumdable 4.5 and appendix 2.1-12.
Nevertheless, the variations in physical and mechaproperties between goat and
sheep leathers as a result of differential biolalgmomposition manifested clearly
when flexing continued from the $0to the 68" (360 000 — 1 080 000 flexes).
Significantly, it was observed that whilst therereveao damages registered on the butt
part the goat leather specimens after 20 hourdeginfy, the sheep specimens had
sustained some wrinkles or creases. Comparatiaéigr the 48 and 68" hours of
further flexing, the butt specimens of the goatHeasustained few wrinkles, without
fibre looseness, however, increased wrinkles atcémgral fold of the butt specimen
of the sheep leather, although for both goat aeésimo grain cracks, fibre looseness,

or tears were recorded.

The performance of the butt specimens of the geaihér samples, according
to the test results, proved worthy for shoe uppedpction than that of sheep. In
addition, even though the shoulder specimens df goat and sheep leather samples
exhibited pronounced damages after htlurs of flexing, the goat samples were
observed to be more resistant to flexing than tieeg leather samples; hence, better

impression for footwear manufacturing (Sharphod885).

140



4.2.8 Results of Experiment 8: Distension and GraiStrength Assessment (Ball

Burst Test)

The intention of this test was to assess the digiarand strength of the grain
layer of the local vegetable tanned leather santpleards establishing the degree of
grain endurance when the material is under flexybfatigue as found in footwear
when walking in them. The test involved the deteation of the average load
required to crack and also burst the grain surtdd¢bke specimens, and the measure of
distension of the grain surface. In referencehi® results obtained as detailed in
Tables 1 to 6 (Appendix 5A) and Tables 1 to 6 (Agpe5B),the butt, shoulder and
belly specimens from the 15 sheets of leathers Eainjpom the five traditional
tannery sources across the study regions exhibiied grain strengths and
resistance to grain cracking. However, compariregggerformance of the samples to
the expected averages of grain crack lgs0Dkgf), grain crack distension¥), Grain
Burst Load %35kgf) and Grain Burst Distensior=§mm), it becomes evident that
leathers made in the five local tanneries lack sb@scy in grain endurance when

subjected to flexibility fatigue.

According to the results, the specimens of goatiather samples tanned in
the southern parts of the country (Mallam Marketrac and Asawase-Kumasi)
recorded the poorest resistance to grain crackgaaid burst as compared to those
from the northern parts (Tamale, Bolgatanga andKBawrl he belly specimens from
Kumasi and Accra failed the test drastically bycknag under force exerted by 17kgf
and 20kgf, at average distension of 6.51mm andn@b3espectively. At distension
of 7.00mm and 6.95mm, the belly specimen both tgnrs®urces had already

experienced grain burst. Although the butt specsneingoat leather samples from
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Kumasi, Tamale, Bolgatanga and Bawku respectivedystered significant range of
grain distension within the expected average ofr7geeater, none attained the
expected average distension of 8 or greater. Theldér samples from all the tannery
sources were rather disappointing in terms of tiseedsion recorded at grain crack
and grain burst; none was able to attain the aeefdgm expected at grain crack and
>8mm expected at grain burst.

Surprisingly, the sheep samples from the five taynnsources rather
performed incredibly by recording a range of disten at grain crack and grain burst
within expectation, in spite of the few anomalieperienced by the shoulder parts.
Significantly, apart from the shoulder specimehs, butt and belly samples recorded
a range of resistance at grain crack and grain latirdistensions above the expected
average of 7mm and 8mm respectively.

Comparing the performance of the sheep and go#iteleaamples from the
local tanneries in Ghana, the test results showa$ sheepskin leather samples
exhibited better resistance to grain crack andngoarst than the goat, which means
that the sheep samples displayed better compettmcdootwear manufacture.
Meanwhile, in theory, goatskin from histologicakgegective as expressed by Wilson
(1923) and Sarkar (2005) has better grain tightaadsibre weave than that of sheep.
The abysmal performance of the goat skin may halekawith the manufacturing

methods of the leather samples than the archiedatuegument of the skins used.

4.2.9 Results of Experiment 9: Assessment of Teresibtrength and Elongation

Strength is a basic property prerequisite to magenals’ ability to meet their
expected efficiency irrespective of the end usg Hre purposed for. It measures how

easy or difficult it is to break, pull apart, tearcrack a given material in relation to its
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intended utility (Thorstensen 1976; FAO Servicedld&um 67, 1986; Cheng Du,

China 2001; Kite and Thomson, 2006; Wilkinson, eetnotes, 2008). Due to the
great force, pressure or streess received by leathen it is employed in footwear
manufacturing, it was found prudent to test thesiterstrength of the local leather to
establish its resistance to mechanical actions sschreak, burst, folding, pressing,
stretching or fracture in the course of footwearnuofacturing or when leather

footwear is in utility.

From the comparison of the results presentedppendix 5A (Tables 1 to 6)
and Appendix 5B (Tables 1 to &)has been realised that the strength behaviour of
the various parts such as the butt, shoulder altyl ggecimens of the local leather’s
exhibit great variations of tensile strength andnghtion to break properties
depending on the movement direction of the specioutrfrom the leather; whether
parallel or perpendicular to the backbone linehef ieather as illustrated by Kite and

Thomson (2006) ifrigure 4.2 (page 144).

The leather specimens of both sheep and goat catlgdao the backbone
significantly recorded high tensile strength thdmwse cut perpendicular to the
backbone. However, the butt specimens recorded erbetensile strength
comparatively. The shoulder specimens on the dthed recoreded average range of
figures for both parallel and perpendicular specisnevhich lacked consistency in
tensile strength. A correlation established in tewh strength of the leather samples
tested reveals that leathers from Bolgatanga helaéively better tensile strength than
those from Malllam Market-Accra, Kumasi, Tamale aBéwku respectively.
However, relating the results of the tensile sttierigst to thel5 Mega Pascalo 60

Mega Pascal strength whidkathers meant for shoe uppers should be able &, me
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depending on the type of shoe to be producedanthe said that the local vegetable
tanned leather relatively possesses weak tensdagih, which in the course of shoe
manufacturing will possibly pose problems during &md heel caps formation as well

as lasting. The flexibility of the shoe when in isalso not guaranteed.
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Figure 4.2: Direction of fibre direction and tensistrength movement through a skin

(Source: Kite and Thomson, 2006)

4.3  Analysis of Data for Research Question Two

What are the causes and causations of the locahéss intrinsic and
extrinsic deficiencies that result in its ineffice@es of meeting the properties

requisite for quality Leatherwork in Ghana?

The objective of data collected was to criticalhyestigate the operations of
the various obligatory sectors of animal production correlation to leather
manufacturing towards unearthing the remote caaseb causations of the local
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leather’s deficiencies militating against the eaoim potentials of the indigenous

leather industry in Ghana.

Since leather is a product made by stabilisingoibgical proteins of animal
skins and hides through tanning, the source ofathimal and its entire background
which characterise the insurmountable natural a@istand versatile utility of leather
is therefore considered a matter of much concerthéotanner, especially when
specific qualities are in expectation for specHitefact production. This therefore
makes the field of leatherwork so broad to encompas only the art of leather
making and artefact production, but also, to ogefat beyond the tannery to liaise
with a mandatory multi-sectorial allied endeavowtsch are crucial to its survival
and sustainability (Wilson, 1923; O’Flaherty, 1958uch core multi-sectors include
the livestock farming industry, the meat industchemical companies, tannery
machinery engineers and operators, as well ashakkgs of chemistry, physics and
biophysics. Therefore, any flaws encountered irsg¢hsectors render the industry
susceptible to flopping economically. It was theskdrop that instigated the necessity
to interrogate the operations of the Ghanaian animesbandry system, animal
transportation, the meat industry (abattoir prasjcskin and hide markets, as well as
the indigenous tannery approaches and technologiaatlings to unearth the remote
causal reasons underlying the numerous intolergifigsical and mechanical
properties deficiencies identified from the testeducted to solve research question

one of this study.

The data gathered have been presented both qtiaetitand qualitatively by
the principle ofanalogous causes-and-effects analy$ the direct impact rendered

to the local leather by every activity assessedh@ operations of the various
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mandatory sectors in relationship to the deficies@nd inefficiencies faced by the
leather. In a comprehensive sense, the causes be®re dealt with to surface the

causations and resulting effects.

4.3.1 The Nature of Livestock Species in Relatiomw tSkin/leather Quality

It is well established that the existence of thebgl meat industry is the
sustenance of the leather industry; the latteamgtic of the former in every logical
sense. However, both are highly dependants of thienak its availability,
accessibility and affordability. The knowledge bétavailable livestock species in a
geographical location accessible to the tannerhéefore crucial to judging or
predicting the economic aptness of the skin or Fadeuality leatherwork. It became
evident from the observations made that animaldgmenantly raised in Ghana can
be grouped under bovine, ovine and caprine, alth@aogne pigs and equine are also
available across the country. These animals, ashasmged by Koney (2004) and
lwena (2008), are classified basically as tloevarf types” irrespective of the
species; and that implies that they are relativatyaller in body size, and their
product yield possess comparatively less economienpials. As the largest single
organ of the animal's composition, the skin whidnis the 8 quarter of the

animal’s meat product is not exempted.

Statistically, out of the total 2 500 livestock weyed from the various farms
five regions of the country, 850 were ovine, 700vibe, 850 caprine and 100
represented equine and swine respectively. It vednthat out of the 700 cattle
assessed, 500 were mainly the West African Shartlaod N'dama breeds which

comparatively looked smaller, although the N’danpgpemred a bit bigger. Zebus
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(Gudale) which were found relatively bigger occapi@0 of the total, whereas 15
were Sanga breeds known to be a cross-breed of Mfesan Shorthorn and Zebu.
The last 5 identified were the Dwarf Lagoon Capitgoularly known as Muturu breed
which appeared exceptionally smaller in body siz@e quantity of goat and sheep

assessed were 1 700 in total (850 each).

From the field data gathered, two main breeds @it gmd sheep categories
surfaced: the West African dwarf sheep and goatthedSahelian sheep and goat
originally from the Sahel zone of Africa. The redershowed that the dominant
breeds of goat and sheep native to Ghana and pnedotty reared are the West
African dwarf sheep (Djalonke) and the West Africhmarf goat which recorded 700
and 750 respectively. The Sahelian sheep and ggssssed were 150 and 100
respectively; they appeared taller and reasonaigigeb than the local breeds. The
local sheep breed measured an average of 40-60ndntha goat 15-45cm after 6

months of birth.

In correlating the results from the analysis tdHea production potentials of
the breeds of livestock assessed, it becomes ewvia@nthe fairly smaller size nature
of the native livestock species does not suppaet gloduction of large areal/size
quality leather, especially when compared to tlehler size yield of international
livestock breeds including the Aberdeem Angus, @adly, Hereford and Gertrudis
cattle, Persian Blackhead sheep, Sahelian sheeqdyr&okoto Longlegs sheep,
British Saanen goat and the Boar goat of SouthcAfriand (Sharphouse, 1995;
Koney; 2004, lwena; 2008). It is therefore conelddhat the area size deficiency
associated with leathers produced locally emanaten the comparatively smaller

size nature of livestock native to Ghg®ee Plates 4.1(a) and (b) on page 148)is
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is because animals with such smaller body sizermapable of generating the area
properties usually demanded for economic shoe ugmking, upholstery or fashion

leather articles requiring large areas (6 sq. ftjeather with uniform colour and

thickness, softness, flexibility, and good drapleaiphouse 1995).

Plate 4.1(a): West African dwarf goat Platg(ld): West African dwarf goat

Plates 4.1(a) and (b): Example of small size ndiiestock breeds in Ghana
(Source: Field photographs, September-November)2009

4.3.2 The Nature of Livestock Management System anlehpact on Skin/Hide

Quiality.

The impact of the farmer and the farming methodleygal in raising animals
to bear skins with properties essential for leatioek has seen a lot of research over
the years in various countries. It is well estdidd by De Haas (1925) and
Sharphouse (1995) that the understanding of thealrdarming practices evolutes the
explanation of most defects associated with ththégaThe assessment of the nature

of livestock management system was carried outenight of identifying the impact

148



of the animals’ own lifestyle as fashioned by tlvener on the productivity of skins
and hides which possess the properties prereqdusititne manufacturing of quality
leather. For the purpose of the intent of this gtutlese management systems are
classified by the nature of housing, feeding pcast breeding system, healthcare
conditions, and general maintenance of animal \nelfa relation to the ability or

inability to yield skins with qualities requisiterfLeatherwork.

Although the study was limited to only 30 farmdiire regions of the country,
it has created clear picture of the extraordindifigéstyle of animals in Ghana and also
explains better the enormous contribution the fanmakes to the poor quality nature
of leathers made locally. In each of the five regiqUpper East, Northern region,
Ashanti, Eastern Greater Accra and Volta) it waated that farmers raise livestock
for subsistence or commercial purpose, howevecedine number of animals owed is
a major determinant, the subsistence livestockifegns predominant (Koney, 2004).
The farmers raise livestock in small group of betw®-10 by individual or in large
number of 20-50 or more in some modern farms undeye categories of farm

management systems identified asdkiensive, intensive and semi-intensive

4.3.2.1 The Extensive System:This livestock management system is the
predominant farming system of raising animals foumthe five regions visited, since
it occupied 20 of the 30 farms visited. In this hoat the animals, especially goat and
sheep are basically raised in a free range matfmedrjs, they are left to roam about
day and night to fend for themselves in their comities on a wide range of pastures.
There is no special housing unit, no medicatiorsupplementary feed provided in
most cases. Cattle on the other hand are foundymanaged by peasant or nomads,

especially the Fulani herdsmen, who also roam thighanimals in search of pasture

149



and water. The free range methaas 6hown irPlate 4.2)although the cheapest and
commonest, is identified as the chief factor encemnmg the generation of quality pelt

for Leatherwork. Its impact has been discussethensubtitle'impact Assessment of

the Three Livestock Management Systems on skin/lgdality’ on 153.

Plate 4.2: Livestock roaming to fend for themseleder the free range method of
extensive management system.

(Source: Field photograph, September-November, 2009

4.3.2.2 The Semi-Intensive Systenunlike the extensive system, the semi-intensive
system is identified as the type of livestock mamagnt practice that requires the
provision of housing, water and feed for the anspalthough the animals are also
allowed to move out to graze. This method is common of the 30 farms visited. It
has been emphasised in the submissions of varisilsrsvsuch as Mann (1951),

Koney (2004) and Iwena (2008) that this methodmivst cases, comprises pasture
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management to provide adequate feed for the animatsfound otherwise in the 7
farms. The farmers rather fetch pasture from conmahgnazelands for the animals
and make conscious effort to supply supplemeneey fespecially, in the dry season.
Healthcare, according to the farmers is attendedhten necessary. The impact of this
farming method on skins/hides quality has beenudsed in the subtitldmpact
Assessment of the Three Livestock Management System skin/hide quality’ on

page 153.

Plate 4.3(a) Plate 4.3(b)

Plates 4.3 (a) and (b): Livestock kept under sarterisive method of farming

(Source: Field photographs, September-Decembef)200

4.3.2.3 The Intensive Systemrlhe intensive system happens to be the less prdctis
management system of livestock in the five regvsged, although it emerges as the
most favourable management system for quality defiof economically viable skins
and hides for leatherwork. In this system, the atémare found confined within
housing units and they have limited access to ggaZihe daily needs of the animals
such as water, pasture and medication are supjlyedhe farmers. A careful
examination of the animals’ skins reveals that th@nagement system is the best

practice for maximising skins/hides utility. Theimals are well fed on cut forage;
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cassava/plantain peels and concentrates which mpearsearly maturity for the
market. However, due to the intensity and enorraftiabour and capital required in
this farming system, especially, itzero grazing’ nature, only 3 out of the 30 farms
visited practise this system. The details of thpant of this method can be found in
the subtitle‘Impact Assessment of the Three Livestock Managem&ystems in

skin/hide quality on page 153.

Plate 4.4(b) Plate 4.4 (c)

Plates 4.4(a), (b) and (c): Livestock kept undeemsive system of farming.

(Source: Field photograph, September-December, 2009
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4.3.3 Impact Assessment of the Three Livestock Magament Systems on

Skin/Hide Quality

Comparing the mode of operations of the three todsmanagement systems
(extensive, intensive and semi-intensivestudied, there is a wide range of common
and distinctive impacts of defects inflicted by leaaf them to encumber animal
productivity and quality delivery of skins/hideshd@ causative factors of defects
identified exceedingly emanate from the naturearfding, sanitation, feeding culture,
healthcare; medication, disease and pest contexding and general maintenance of
the animals (Mann, 195D Haas, 1956; Elliot, 1986; Sharphouse, 1995; Koney,

2004 and Iwena, 2008).

4.3.3.1 Housing and Sanitation:The method of housing and sanitation
management among the three farming systems isaseamajor hindrance to animal
productivity and acquisition of quality skins andids to foster economically viable
leatherwork in Ghana. In accordance with the assertoy Koney (2004) and Iwena
(2008), it is realised that most of the farmers hactised the extensive method paid
very little or no attention to good flock manageinand upkeep of the animals as
compared to the intensive and semi-intensive systénom the interviews granted by
the farmers, the animals in almost every farm etsiare left roaming under the
scorching sun and heavy rainfall without the primrisof shed for any protection.
Even in cases where kraals or pens have been phvad found in the semi-intensive
and intensive systems, roofing is found inadeqaat kraals sanitation poorly kept.
The kraals get filled up when it rains, and sint@Eging is not regularly carried on,
especially among the semi-intensive system, thealsi are left susceptible to cold,

bacterial infections, prolong contact with soakedgland pest infestations leading to
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skin damages and coarse grains. Housing and sanitatder the intensive system is

comparatively encouraging, although not sufficient.

Plate 4.5: Free range homeless livestock sleepmthe street at night

(Source: Field photograph, September-December, 2009

4.3.3.2. Feeding Culture: Feeding during the dry season is found horrendous
the livestock kept under the extensive and semnsivve systems, especially, in the
Northern and Upper East regions, as well as théheor parts of the Volta region.
Facts deduced from the response of the farmersvieteed reveal that most of the
farmers keep the animals on subsistence basis lool#sy, although 5 out of the 30
farms visited are on commercial basis, yet the éasntack knowledge in feeding that
could adequately supply the animals with the siassés of food nutrients:
carbohydrates, proteins, minerals, vitamins, faid ail and water. Due to lack of
systematic pasture and foliage management pracfeed on communal grazelands
are found scarce as expressed by Koney (2004). &weng the rainy season when
pasture is available, the animals are found feedingovergrown grasses which

Koney (2004) again says lack crude nutrients taisbworn out tissues of the skin.
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The impact of acute hunger faced by the animakedaunder extensive and
semi-intensive was critically observed when thenslkand hides were mostly found
obviously covering depressed bony body structureglwaccording to Sharphouse
(1995) and Sarkar (2005), lead to bad skin contandsundulating skin surface which

inhibit leather surface setting and flatness.

4.3.3.3 Healthcare and MedicationAnimal healthcare management system among
the intensive and semi-intensive practices wasdaursupportive to the wellbeing of
the livestock and generation of quality skins/hidess a result of the rampant
roaming and browsing in search of feed and wateroasmonly associated with the
extensive system, the animals easily become suBleepd parasitic attacks and all
kinds of pathogenic infestations such as bacteried), fungal, protozal and helninth
leading to various dermatitis that affect and redtlee economic value of the skin
(Elliott, 1986; Sharphouse, 1995; Koney, 2004; laeR008). Although the few
farmers practising the intensive management sydtiawe knowledge on disease
management, the majority of extensive and semnsite farmers lack sufficient
knowledge in livestock disease identifications loase symptoms, medical care and
preventive measures. The farmers complained of kbimgt of drugs, insecticides,

deworming and veterinary services.

Statistically, it was noted that an average of 8vary 10 animals whose skins
were inspected had been affected by dermask (infectiong of one form or the
other. Commonest disease found included mycotimattis, Lumpy skin disease,
Pox, Dermatomycoseg¢Ringworm) orDermatophilosis which according to Koney
(2004) is an acute or chronic exudative dermathisracterised by scab formation in a

wide range of domesticated animals. Menge was idsotified as skin damaging
155



disease common among bovine, ovine and caprinelespat the various farms,
irrespective of the management system. It was iiieshtas very disincentive to the

generation of quality pelt for viable Leatherwork.

4.3.3.4 Growth Rate and Maturity: Again, according to the field observation, the
feeding pattern of animals raised under the extensystem is identified to retard
animal growth, development and maturity. Late mgtwof livestock emphasised by
FAO Animal Production Series No.7 (1955), Koney(2pand Ilwena (2008), affect
meat productivity, as well as skin and hide quaditgl economic utility. According to
De Haas (1925); Sharphouse (1995) and Sarkar (2008ygmwn or late matured
animals develop skin wrinkles, coarseness, poatieity and tensile strength, as well

as diminished aesthetic appeal.

Since most of the animals are found roaming anekliiag longer distances
for food and water on refuse dumps, communal landagsides, town and city
centres, backyard gardens and homes of peopleus® cauisance, they spend almost
all their energies for growth in walking, trottirand jogging. They almost set out
empty stomach and return empty stomach. Meanwhitareful watch of the animals
show that foods found are insufficient in quantdgd imbalanced in the right
nutritional content to maintain their anatomicaldgohysiological activities of the
animals. Even forage plants such as grasses, leganek other herbages found on
rangelands which the cattle, goat sheep and hamsestly depend upon look
overgrown due to lack of pasture control and mamesge. According to Koney
(2004) and Iwena (2008), such feeding practicels tae ability to nourish the skins

of the animals and promote the entire health oftieal.

156



4.3.3.5 Breeding System:Among the 30 farms visited, the predominant bregdin
system encountered was basically natural, indiseataly and highly uncontrolled,
especially within livestock raised under the extemand semi-intensive systems. The
animals were found mating sporadically on the felchile grazing. Such breeding
practices are described by Koney (2004) and Iw&0®8) as in-breeding or line-
breeding, since it involves making of more closedlated animals, e.g., mating of
father to daughter, mother to son or brother otesi® brother or even cousin to
cousin.

Such indiscriminate breeding is found extremelyindisntive to animal
productivity and the generation of good qualitythes due to the fact that it
encourages skin defects such as cuts, scratchesamtls resulting from in-fighting
among the males as they struggle to gain accasgitul the females on heat. The
animals also end up transferring undesirable chenatics such as diseases, late
maturity, uneconomical eating habits, bad phydeaiures such as smaller body sizes
resulting in smaller leathers with less area yiblanps and undulating body structure
and contours which end up affecting leather surtsténg. The According to Koney
(2004), in terms of animal health, anatomical amgysplogical improvement of
offspring, in-breeding does not render much supgmogcceleration and maximisation
of animal productivity. Unfortunately, the resposigmthered from the farmers reveal
that they have less or no knowledge about plannedrrolled breeding requisite for

improved animal features.

4.3.3.6 General Maintenance of Livestockin most of the farms, apart from the
intensive system, general maintenance of livestoe#s found poorly and

unsupportive to animal health, general productivapd delivery of quality
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skins/hides. Under the extensive and even the sdernisive systems, since the
animals are characterised by roaming on communakland rangelands comprising
grasses, shrubs, thorns, and all kinds of fordgs; tisually are exposed to high rate
of acquiring wounds or sores or scratches on tsi@irs when encountered by crop
farmers and predators. In a similar manner, animdligh roam in urban streets are
sometimes knocked down by automobiles, and acdaiigé injuries on their skins or
even die leading to losses. Again, during roamiihg,animals are mostly regarded as
nuisance to human activities; hence, stones acsvthat them leading to injuries on
the skin. Young animals that lack the capabilityyaam after their mothers usually

get missing or stolen, leading to losses.

Proper record keeping which has been describednasntagral part of
successful husbandry operations was non-existe2il iof the 30 farms visited across
the five regions. Records on animal birth, heatthditions, weaning, feeding pattern,
breeding, mortality rate and castration were nailable, and that made it very
difficult for the farmers to determine the age elifinces of the animals as a means to
predict time of maturity. Branding which is a commpractice in the three farming
systems has been identified as disincentive toitguskin/hide deliver, especially,
branding at the butt area which is the most esseptrt of the animal’ skin for
quality leatherwork. Also, animals which are nohadened regularly hurt their skins
during fighting. This is common among the semimsige and intensive management

systems where in-fighting is predominant.
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4.3.4 Assessment of Livestock Activities at the tdm Plains in the Midlands of

the Country

The Afram Plains, a district with grassland vegetaterrain which extends
into other districts such as Kumawu, Sekyere AfRlains District, Drobonso, Asante
Akyem North, Kwahu North- Donko Krom, Mampong Nsutaljura Sekyeredumasi,
and also stretches across the Volta Lake into tbka\and Northern Regions. The
topography is a plane vast land which integrates @presents the northern and
southern climatic conditions and vegetations toaterea favourable terrain for
livestock raising. Animal husbandry activities &mand mainly dominated by Fulanis
from neighbouring countries in West Africa suchN@thern Nigeria, Niger, Mali,

and Burkina Faso.

According to the Fulanis interviewed and persorisenvation, the grassland
possesses adequate support for livestock reaheggetrain is tsetsefly free, which is
advantageous for larger breeds such as zebus lirdagim into the country and can
be depended upon for cross-breeding to enhanceizbequality of the local breeds.
The vegetation is grassland with rich forage, wegevailable due to the presence of
the Afram river and Volta Lake. In spite of all #® advantages, there is
unquenchable quarrel between crop farmers andtdielesfarmers, especially the
Fulanis, since it is claimed the animals are destre to crop farms. It was noted that
the Fulanis, though possess the expertise andatdertger quantities of livestock per
herd (100, 500, 1000 per herd), they lack recogmiéis farmers in the country, hence
lack security for themselves and the animals, rnerieary care or incentives from

government agencies since they are seen as ilggahtors. Meanwhile they are
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mostly caretakers of livestock owned by Ghanaiaitsfarmers and the animals they

care for are sold and consumed locally.

4.3.5 Assessment of the Equine Group

For the equine group, there was no access tdh@eyfor assessment, since
they are slaughtered on rare occasions in GhanaeyK¢2004) has it that some
animals domesticated are more economically valuablen alive than dead; animals
such as horses, mules, donkeys, camels, assesimafigé dgall under the equine
category. However, due to their integration and sivas contributions to man’s
economic and social activities, they are valuedealhence slaughtered only when
aged (too old), sick to death, encounter fatal deatisor reach energy declination
stage of life. Animals in the equine group assessedhorses and donkeys found in
Greater Accra, Kumasi, Tamale, Bolgatanga and Bawke horses found in Accra
and Kumasi, were mostly for ceremonial purposesspuaiting activities. The chiefs
from the northern parts who have migrated to selithn in the Zongo communities
display their rich cultural backgrounds during fesis and durbars. The state military
also possesses some horses for decoration duateydremonial activities such as
the Independence Day, State Anniversary celebsm@on durbarfkacing is the only
sporting activity found to involve horses. Notwiitasding, leisure riding, particularly
at the beach for amusement or entertainment, res lden found as a growing

business in Greater Accra.

Donkeys assessed on the other hand belong to dudild, especially, in the
northern parts of the country. The animals are doienbe seriously engaged in daily

farming and other economic activities which requir@nsporting goods from one
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point to another. The donkeys pulled carts load#l firewood, foodstuffs, charcoal
and other goods in transit across the Ghana-Bufkas® boarders. In Accra, the few

found are engaged in drawing carriages for colectjarbage.

When the owners were interviewed, it was noticeat the horses receive
better welfare in terms of feeding and shelter tthendonkeys, although the donkeys
are more engaged in daily economic activities. ibeses are given supplementary
feed and less grazing while the donkeys solely mépmsn grazing usually between
farming hours. However, hides from the equine grarghard to come by. Although
10 pieces was the sample targeted, the researaimer &cross only one hide and when
assessed was wrinkled all over the surface withvtiranarks, especially around the

neck area and on the backbone line.

4.3.6 Impact Assessment of Livestock Marketing an@iransportation

Based on the presupposition in this study thatativity capable of hurting
the animal’s skin in any manner is considered talegio having adverse implication
in the delivery of good quality leather, the pobsilangers that could be posed to the
attainment of unblemished skins and hides by thdemio which animals are traded in
open markets and transported to slaughter cente \@ssessed. From critical
observation of the trading activities transportatioperations in the 8 sampled
livestock markets and loading points in Greater rAccKumasi, Tamale and
Bolgatanga and Pougtinga in Burkinga Faso, it becawdent that most animals sold
in the various markets are transported from onenore destinations to a market
source before finally ending up in the slaughterties. At the Ashaiman cattle ranch

in the Greater Accra Region, it was noted that y@eput of 10 long trucks which
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offloaded livestock originated from a nearby coyntcomprising Mali, Niger,
Senegal or Burkina Faso. Having travelled suchdomtistances with less or no feed
accompaniment, they were tied to poles togethdéends of 10-15 with again little or
no supplementary feed. Since the animals aredradanregulated open markets by
middlemen, they are left under the scorching suhramfall. Prices lack control, and
livestock kept at the markets for more than fougsdavere found skinny and
unhealthy due to hunger. The contours of theirgkides were found undulating and
depressed into a hollow butt bone. This situatias wot different at the Race Course
and Akwatialine in Kumasi, Circle in Accra, Bolgagma livestock market and

Tamale.

In conclusion, since there is no transportatitendgards set for livestock
movement, the means of livestock transportationglest at the various loading and
offloading points lack regards for animal welfaseveell as health and safety. Due to
the fact that they are overcrowded in long vehicéesall transporters, car boots, tied
on top of busses and even under passenger bus theatetched nature of most of
these vehicles often leads to all kinds of sorekwaunds on the skins/hides of the

animals which affect their economic value in Leanuwrk.

4.3.7 Impact Assessment of the Operations of Livextk Slaughter Centres

With particular reference to ISO 2822, part 2, n&zAO Animal Production
and Health Series (No.7, 1955), FAO AgriculturavBlepment Paper (No.49, 1955),
Sharphouse (1995) and Koney (2004), bleeding iorthand principle is said to be

the object for slaughtering animals, since blood tfee capability of accelerating
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autolysis leading to red meat, however, the negatimpact of other abattoir

operations on skins and hides quality besides bigethnnot be overemphasised.

Through participant observation and interviews, dbtvities of 12 slaughter
centres in Ghana were investigated: 2 abattoirsm@ai and Accra), 4 slaughter
houses (Kumasi, Greater Accra, Tamale and Bolgadaiagd 7 slaughter slabs in the
same areas respectively. It was noted at the ksraod holding pens of the two
abattoirs, mixed breeds of bovine, ovine and capnrainly imported from nearby
countries were found. The bovine included zebusstdrican Shorthorn, Muturus
and Gudaris. The goats and sheep comprised mbstigadhelian types, and few West
African Dwarfs, as well as the Fulani types. Therstwas similar at the slaughter
centres and slabs, except that goat and sheep deenmant. At the two abattoirs
operations regarding slaughtering, flaying and sirnes of animals were found in
conformity with international specifications as falin De Haas, 1925, Elliott (FAO
Bulletin1982), Gerhard 1996, Sharphouse (19950 2820:1974, ISO 7482-1:1998,
ISO 2822-1:1998, ISO 4683-1:1998, and Koney 200Bwugdghtering, although
followed the Mohammedan than stunning with a bglgun, was quite humane, and
the rest of activities such as bleeding, flayingseeration, splitting and washing and
chilling were all performed with the carcass haistsn overhead rails at different

stations.

The mode of operation at the slaughter houses ki frowever did not
follow any particular regulatory procedure althoutie activities at the slaughter
houses were a bit organised, there was not mudie tdesired. In accordance with
Koney’s (2004) observation, the animals were fosladightered on dusty floors with

all four feet tied together with rope, bled whijenlg on one side, flayed in unhygienic
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conditions and the hide was spread on the floor #ed carcass put on it and
eviscerated. It is worth mentioning that, statatic only 2 out of every 10 ruminants
slaughtered had the skins flayed; the majority wemged for skin-on meat,
especially the caprine and ovine species. For pigse of the slaughter centres
carried out flaying; the hogs were dehaired in katter and singed for total
consumption. Also, relatively, the weight and aafafresh skins and hides (40
bovine, 50 ovine and 30 caprine respectively) memkuecorded values which
portrayed lack of size quality, particularly in tdey season. Averagely, the bovine
hide recorded 6.5 kg in weight and 4.5 sq.ft. ieaarthe ovine recorded 2.2 kg in
weight and 1.8 sq.ft. in area. The fresh skinsapirine breeds measured and average
of 1.6 kg in weight and 1.4 sq.ft. in area. Theords signified lack of adequate
feeding, skin hydration and replenishment as weslllack of skin substance and

probably blood.

Comparatively, the two abattoirs observed possesscapability of quality
delivery of skins and hides for economically viatdatherwork, however, due to the
general perception that the skin/hide is meant“kemwuro” or “wele” processing,
there is little or no attention paid by dresserd #ayers. They make unnecessary
cuttings and scratches, trim anyhow, fail to wasént, leave them in unhygienic
conditions such as blood, dung and dirt which feadté microbial attack leading to
fibre deterioration. The operations carried ouhatslaughter centres in Ghana simply
do not take into consideration the economic vigbibf skins and hides as by-

products for leatherwork.
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4.3.8 Impact Assessment of Pelt Preservation and iaeting

According to ISO 2820:1974, Sharphouse (1995), &ert{1996) and ISO
2822-1:1998(E), due to the massive negative impaaticrobial activities on fresh
skins and hides meant for leather, preservatioreggrded in high esteem by all
insightful stakeholders such as butchers, flaygmsssers, curers, hide merchants, as
well as tanners. The impact assessment conductéte dour skins/hides markets
reveal that drying and salting are the two majaringu methods employed against
putrefaction. Drying, especially sun drying, altgburenders skins and hides less

economically useful, remains predominant in Ghana.

Due to various reasons such as animal proteinfingrfcy, poverty, delicacy,
and taste, as gathered from the respondents ietezd, there is a common trend of
influx of imported dried skins and hides on the @dian market from Burkina Faso,
Mali, Niger, Northern Nigeria, Senegal, Mauritaniga Cote Devoir and Chad
purposely for ‘wele’ or ‘kawuro’ to augment aninm@atein supply, despite its less or
non-recognition as viable protein source for constiwn. Basically, the activities
concerning curing and preservation lack cognisdoceskin and hide availability,
accessibility and affordability for quality Leatwesrk. The tanners therefore compete

to find even the worse quality standard pelts gh ltost for leather processing.

4.3.9 Impact Assessment of Indigenous Tannery Acthes

Theoretically, tanning has been discussed by Wi;l4d923), O’Flaherty
(1956; 1958), Bienkiewicz (1983), Sharphouse (198%) Sarkar (2005) basically as
a means of converting putrescible animal pelts imputrescible leather through
chemical applications which form cross-links in tt@lagen structure and stabilise it
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against the effects of acids alkalis, heat, waterthe action of micro-organisms. The
type of tanning materials and technology used, Wewecontrol many of the
properties of the finished leather and make it mmeful for its intended purposes. It
is on this backdrop that the operations of the lldeaneries in Accra, Kumasi,
Tamale, Bolgatanga and Bawku respectively have l@smessed to identify how
parameters such as tannery settings, materials, usets, equipment, tanning
methods and techniques, water quality, health aafdtys as well as finishing

technologies affect the generation of finishedHegs.

As discussed by Atiase (2004) and Boahin (2005;920€he indigenous
tanning sector in Ghana is noted as basically tittage type, and it operates on
conventionally time-honoured methods which emplogal technologies in terms of
tools, materials, skills and methods. Due to ite-aatomation nature all tanning and
post-tanning operations are carried out manuallyth®y pit or vat system at the
various tanneries. It was evident that the coneeati production methods employed
are obsolete, cumbersome and less economicallyeyiabpecially when the major
equipment used are partially cemented hand-dug mpivstar and pestle for crushing
plant leaves, pods, fruits and seeds to extracirianculverts and blunt machetes for
beaming (dehairing and defeshing); barrels for Bmaknd buckets for fetching
water. Conventionally, production procedures ardimentary such as soaking by
immersion in water, liming with wood ash and caebitime waste) by immersion,
dehairing and defleshing, deliming with vegetaldesh asCarica papayaleaves
(pawpaw leaves) o€ucurbita pepo(pumpkin) or ‘kibiwa’ in Hausa, Tanning with
Acacia nilotoca(Egyptian Mimosa), locally called Bagaruwa in Haugartial drying

on lines (wire or nylon ropes), stretching (pullirend final drying on nylon ropes
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lines or nailing on the floor. The predominant piastning processes identified
encompass fatliquoring by applying vegetable cogkiih on the grain surface with a
rug, followed by dyeing with vegetable extractsnirthe leaves oSorghum bicolor
(sorghum plant), locally known as ‘karandafi’ in $a. Water is squeezed out and

the leather is pulled while damp and dried.

Although the process generated leathers which agetable tanned, the
results observed at the beamhouse and tanyard mpaced to existing tannery
operations revealed several anomalies and incensists in the execution of leather
production processes leading to various defect hvbiectly relate to the deficiencies
identified in the physical properties of the leatiamples tested. As commonly found
in indigenous production settings as identified Eyusei (1999), in the first place,
since weighing of chemicals is done with the palmtlee eye instead of balance
scales, there is lack of accurate measurementsfieqs and estimation of chemical
guantities such as weighing of water, lime, tan@ing dyes as against the quantum of
pelts being processed into leather. In each ofitvlegtanneries, tanning of caprine and
ovine skins was not found as separate treatmeahguah it has been emphasised by
Thorstensen (1976), Bienkiewicz (1983) and SarRa@0%) that ovine skins are fatty
and needs separate degreasing treatment to elertmaffats to foster free movement
of the tanning agents within the collagen fibreshef pelt for adequate cross-linking

for efficient tanning.

In terms of raw material availability and distritmut, the northern parts of the
country prove to be favourable for tannery establisnts than in the south due to the
fact that plant sources includiracia niloticaandPanicoideae andropogoneaas

well asCucurbita pepaare readily available in Tamale, Wa, Bolgatanga Bad/ku
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areas. Besides, it has been noted that the nesaofidke northern parts to Burkina
Faso and the Sahelian countries also makes itlpedsir effortless importation of
tanning materials which are in abundance due teldwet’s thriving capacity habitats
which are heavy and poorly drained soils or samwdyrly drained soils. Although the
tannins are available in the south, they are experad usually of poor quality since
the plant when grown in forest vegetations accutauhater in the pods and the water
eventually dilutes the tannic acidic content neefdedross-linking the protein fibres

of pelts into leathers.

4.4 Discussion of Main Findings of the Study

Having examined the physical properties of thegadbus vegetable tanned
leather to corroborate its quality standards ameege suitability for the production of
guality artefacts, the data analysis revealed s¢veadequacies in the material’s
qualities which collectively contribute to its umderformance and justify the hostility
it faces in the realms of industrial leather ugildf artefact manufacturing, such as
footwear, upholstery, clothing accessories and gatrsectors. When the researcher
probed further into the causal reasons by relatiegactivities of animal husbandry,
abattoir practices and indigenous tannery, theyarsabf the data congregated further
unearthed comprehensive factors which gave in-depgilanation of the causes,
causations and effects resulting in the poor ecanmalue nature of the Ghanaian
indigenous Leatherwork. These necessitate the ptimthuof quality leather in Ghana
to meet the prerequisite properties for industiidity and applications for revenue
generation to support economic development. Witareace to the data analysed,

this section discusses the findings deduced frarettiire study conducted.
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4.4.1 Findings for Research Question One

Does the Ghanaian indigenous vegetable tanned deaghossess the
properties requisite to assure qualitp the production of contemporary
leather artefacts such as shoes, upholstery, caigthand garment and

containers?

With the objective of ascertaining the quality s&atgeneral competence and
appropriateness of the local leather for industnt@isation and applications in the
high leather consumption sectors of artefact prodncsuch as footwear, upholstery,

clothing and garment, and containers, the followindings have made.

4.4.1.1 Locally Tanned Leathers Possess Efficienta®ility to Putrefaction and

Shrinkage Temperature

The enzymatic and boil tests conducted have colkdyt revealed that the
local leather possesses adequate resistance &fgutitvn and temperature; that is, the
two most important properties basic to pelts swusfodly converted into leather by
crosslinking of collagen fibres and tanning chensigeenerically called tannins. This
brings to light that by virtue of the potency ogthstringency (tannic acid) inherent
the vegetable tannage sourced from the acacia (faatia niloticg, known locally
in Hausa as ‘Bagaruwa’, the local leathers are sl with adequate stability to
decomposition by microbial attacks, and shrinkaggstance resulting from heat or

maximum temperature &f 75.3.
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4.4.1.2The Local Leather is basically the Crust type and Rlatively Sub-
Standard in Quality for Industrial Utility

This is due to the fact that its physical propertiace manifold defects and
deficiencies which confirms Boahin’s (2005; 2009kertion that the local leather
faces several impediments which leave much to lsretk The deficiencies are

discussed as follows:

a. Although, the leathers are tanned to resist puttieia and shrinkage they still
lack adequate pliability, softness, surface smastbnand bending ability which
should have been acquired through pretanning, metgrand finishing activities at the
tannery. This means that the local tannery operatitall short of pretanning,
retanning and finishing operations which accordingsarkar (2005) are techniques
prerequisite to adding other essential propertieattain more economically useful

leathers.

b. Local leathers are deficient in area size and laegshape leading to less
economic cutting value. It has been revealed teaernlly the leathers produced in
the country are relatively smaller in size, andirtipeedominantly irregular shapes
violate the standard shapes of full sheet leatkieosvn in the global leather business
sector as discussed by Sharphouse (1995). Thegavsize quality assessment results
obtained Table 4.2, page 129 show that more than 50% of the 1500 pieces of
bovine, ovine, bovine and caprine leather sampdspetctively failed to meet the
expected average size of 2.5 square feet for amadecaprine, and 6.0 square feet for

bovine, although these are critically basic sizes.

The size deficiency associated with the local leathadversely affects the

economic cutting value, restricts the use of temagldor pattern cutting and also
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inhibits broad-spectrum utility and applications thie local leather very much,
especially, when cutting surface area beyond 2uareqfeet is needed to cut more
than a pair of shoe uppers, or the length of gatroeaven to cover a wide surface of

living room or office sofas (upholstery).

C. The local leathers are deficient in grain and fleshsurface quality for

direct industrial utility and applications

The results of the grain surface and flesh surf@assessment, as found in
tables 4.3 and 4.4 respectively, bring to light @dmpardonable rampant grain surface
defects and excess flesh on the flesh side ofdhthérs. Defects found range from
cuts, holes, scratches, wrinkles or creases, ®ugaelings, and stains of black and
dark brown spots, as well as uneven colouratioes&hyrain surface damages render
devoid the local leather the ‘true pride’ of leatlsénce the grain surface appeal
remains as the basic determinant of the aesthppead of leather. In addition, the
leather with such high quantum of excess flesh gmaih blemishes automatically
defines its grade as low, less utility and poornecoic value Pe Haas, 1956;
Sharphouse, 1995; Gerhard 1996). It has also beewident that leathers possessing

high quantities of excess flesh also emit stronggeasant odour.

d. Local leathers fall short of requisite thickness

From the thickness test conducted, it has beentiideh that the local
vegetable tanned leathers from caprine, ovine awinb possess poor thicknesses
which fall below 1.5mm and 4mm respectively, whitte researcher considers
appropriate for shoe upper production, splittingitcrease economic value and

shaving for even thickness. It is relevant to atmention that in spite of the
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insufficient thickness of the local leathers, tlvay be employed in the manufacturing

of artefacts that require reinforcement.

e. Poor flexing and flex endurance

Flex is a an indispensable property prerequisiteeathers essential for such
end uses such as footwear (especially the vamp),aggament and clothing
accessories including gloves. It has been idedtifleat the local leathers possess
varied cross-sectional properties according tonttoewement of the fibre weave and
fibre bundle. Although the butt sections exhibitemraging flex resistance, a further
enhancement on the materials’ flex endurance thircudficient tanning is necessary
to guarantee adequate utility in footwear productiWard (1997) equally asserts that,
perhaps the most striking common feature of mapgsyof leather is the ability to
withstand repeated flexing without failures. Sh@per in the vamp region provides

an appropriate illustration of this point (Bordalipl.3 1936; Lyon 2004).

f. Leathers made locally possess inadequate fullrees

The assessment of the local leathers’ fullnessabgmented the determination
of the degree of compactness and the impact of Bbbstance on bending, thickness,
flex resistance as well as softness requisite otwiear manufacturing. The local
leather, generally exhibit poor fullness of substamt the belly and the shoulder
portions, even though the butt parts express mtaléuiness capable of serving the
purpose of shoe uppers tanning strategies capalfiting the porous fibres of the

belly to make it more useful.

The variable fullness behaviour of the various pat the leather samples

from the local tanneries confirmed true mannerschipof leather as emphasised by
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Sarkar (2005). The collagen structure of a shedtather irrespective of the animal
exhibits varied fullness which influences the mexbal properties such as softness,

flexibility and stiffness, as well as bending andulding abilities.

g. Weak distension and grain strength

Assessment of the distension and strength of tlaén dayer of the local
vegetable tanned leather samples establishedltleatiegree of grain endurance when
the material is under flexibility fatigue is found footwear when walking in them.
The grain surface cracked at mean distension bé#lewbasic expectant average of
7mm and burst at distension below 8mm by the exerof 30kgf and 35kgf
respectively. Although the butt sections of the gkas preformed appreciably, it
became evident that leathers made in the five lacaleries lack consistency in grain
endurance when subjected to flexibility fatigue.eTéheep samples from the five
tannery sources rather performed incredibly by ndiog a range of distension at
grain crack and grain burst within expectation. @anng the performance of the
sheep and goat leather samples, the sheepskieleatmples exhibit better resistance
to grain crack and grain burst than the goat, whsohtradicts the histological
perspective expressed by Haas (1956) that goatskin has better grain tigistraand

fibre weave than that of sheep.

h. The tensile strength of the leathers are not fly apt for footwear

In terms of strength which according to Thorsten§g®76) is needed to
measure how easy or difficult it is to break, mplrt, tear or crack a given material
in relation to the force, pressure or stress witi@gncounters when in utility, it has

been ascertained that the local vegetable tanretiele relativelly possesses weak
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tensile strength, which in the course of shoe natufing will possibly pose

problems during toe and heel caps formation as agalhsting.

Although the butt zone of the leathers tested pitosabstantially useful
strength for foot wear, the shoulder and belly éatksatisfactory ability to
accommodate break, burst, folding, pressing, s$tmegcor fracture in the course of
footwear manufacturing or when leather footweainisutility. Since strength is
regarded as a basic property prerequisite to Igattability to meet its expected
efficiency irrespective of the source of animal,de®f tanning or end use for which
they are purposed, local tanners should be coedemith strength enhancement to
upgrade the leather’s ability to stabilise agagrsiat force, pressure or stress received

by leather when it is employed in footwear manufeng.

4.4.2 Interpretation of Findings for Research Quesbn Two

What are the causes and causations of the locahéss intrinsic and
extrinsic deficiencies that result in its inefficeees in meeting the properties

requisite for quality Leatherwork in Ghana?

The art of tanning is that by which animal skine aonverted into leather, a
product possessing certain characteristic progertdfering entirely from those of
the raw hide or skin, and eminently adapting ithte useful purpose for which it is
employed. With substantiations from authors suclPater (1922; 1936); Wilson
(1923); O’Flaherty et al., (1956; 1958; 1962; 19663 Sharphouse (1995), leather’s
competency dwells in two major conditions: (1) #wed and source of pelt and (2)
the manufacturing process employed. The theorigswwuding leather’s utility make

it glaring that the properties that justify the aaipy of leather to meet its intended use
174



suitably are of a physical nature, but attained mlementarily by chemical means.
Therefore, the source of skin production and thenday processes are deemed
indispensable areas that could characterise platiteather’s ability or inability to

meet its demands (Thorstensen, 1976). From thedngssessment of the operations
and activities of the animal husbandry system, gélter centres and indigenous
tanneries in Ghana the categories of causal redeand as factors undermining the
local leather's quality status such as acceptgbitiy industrial users, intrinsic

aesthetic justification, and general economictytéire discussed under the following

(5) major topics:

1. Limited scope of national livestock and meaige$ and implementation are
retrospective factors impeding the productivity awbnomic significance of

Leatherwork.

2. Natural ante-mortem causes and causations @cidefendering the local

leathers less economically viable.

3. Man-made ante-mortem causes and causationsfedtsi@re too rampant to

yield quality skins and hides for economically W&heatherwork in Ghana.

4. Post-mortem causes and causations of defectsrroge through abattoir

operations to reduce pelt quality.

5. Post-mortem causes and causations of defectgrag through indigenous

tannery operations to hamper leather quality.
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4.4.2.1 Limited Scope of National Livestock and Ma Policies and
Implementation are Retrospective Factors Impedinghie Productivity and

Economic Significance of Leatherwork.

1. With reference to Koney (2004) and Dzoagbe et @007), livestock
productivity improvement and development policigs Marious governments since
before and after independence (with reference estock projects carried out in
1941, 1942, 1958, 1964, 1967, 1974, 1977, 1978y €8B80s, 1985, 1991, 2000, and
2001-2007 at the various breeding stations),very significant that the rationale and
philosophy regarding policy formulation on livestamanagement in the country lack
the foresight to generate skins and hides prerigis sustainable and economically
viable Leatherwork in the country. Animal developth@rogrammes formed and
implemented lack regard for harnessing holistictly economic benefits associated
with livestock through systematic farming approachk®at synchronise and integrate
meat production with quality by-products. Basedtbe responses from interviews
conducted with support from available informatioroni documented sources
including Konney (2004) and MoFA Livestock ProdoctiManuals, it is noted that
the scope of livestock production is limited toraals for meat or milk production
than dual purpose products. The national livesibekelopment concepts so far do
not encompass the generation of animals whose pi®dworth and convene
economic diversification in utility, apart from w#a generation through meat
consumption. With such myopic philosophy, the ititem of securing quality animal
by-products for economic purposes such as skinsates for leatherwork and drum
heads; none edible offal for gelatine and anintaé goroduction; wool and fur for
garment, brushes and clothing accessories; fatsnfmticinal purposes; blood for
animal feed, and dung for manure becomes a mirage.
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2. The Ghanaian indigenous leatherwork like thdaldeather industry depends
largely on skins and hides from livestock slaugideby the meat industry as by-
products, especially livestock. However, Ghana®dpctivity in terms of livestock
production to meet the protein needs of the evewmng population has been found
abysmal, thereby creating pressure on almost athalnproducts which skins and
hides are not exempted (Koney, 2004). At the varimarket centres and slaughter
houses, it was noted that more than 80% of livéstoifloaded for sale or for
slaughtering came from the Sahelian countries,cslbe Burkina and Mali. It is also
evident in the records that Ghana imports 60%-7@%@at products, and produces
30% — 40% locally (TV3 News at 7pm, 28/08/10). Thisngs to the fore that,
currently, the nation lacks the capacity to meet #mimal protein needs of the
populace. This is due to lack of foresight and eateuprojections prudent to mount

pragmatic strategies towards food security forgitmving population.

3. Again, the nation has not been able to take radga of the favourable
topography and vegetation favourable to boost fods economically.
Geographically, Ghana is a lowland country with theer two-thirds of the land
stretching from the midlands to the north beingezed by savannah-grassland with
scattered trees. Even the southern one-third algoh in grasses and pasture, yet the
nation depends on importation of animal productsuxvive and that has no support

for economically viable Leatherwork in the country.

4. Furthermore, there are no land reserves pupéseraising livestock in the
country. Meanwhile, according to Koney (2004) aweéna (2008), the nature of land
ownership follows the land tenure system which fically is a hindrance to
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acquisition of large areas of land for commercigedtock farming capable of
boosting meat availability and supply, and also naemgts pelt availability,

accessibility and affordability.

5. There is non-existing economic telepathy betwéenmtandatory stakeholders
of the country’s leather industry such as the fayroetcher, curer, pelt dealer, tanner
and leather users. For this reason, the animalshbutdoes not operate with the
tanners in mind. The skin is therefore handled amyhsince the economic value
attached to it is “wele”, “kawuro”, “totobi” or “féa” which lacks standards but has
vibrant local market. Economically, it is evidefitat the value of the “wele” or
“kawuro” industry is never comparable to that o feather industry, yet, priority is
given to the former creating a severe price cortipatiof pelts for the leather
industry. Meanwhile, the skin is considered to eontinadequate protein nutrients
and that the little amino acid deposits receiverghgestion and absorption due to the
fibrous nature of the skin. The enormity of the I@lebusiness posses a grave threat

to the supply of skins for the survival and susdhihty of the local leather industry.

6. Even though Leatherwork has been included in dbeicula of formal

education through the school system in Ghana bygtvwernment, it is not a factor
integrated in the national scope of operationuedtock policy formulation to ensure
that animals raised and slaughtered in the couwargycapable of generating quality
pelt to promote the practice and study of Leathekvwand foster its significance in

national development.
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4.4.2.2 Natural Ante-Mortem Causes and Causatiors Defects Rendering the

Local Leathers Less Economically Viable.

These were identified as causes, causations aecteBmanating from natural
phenomenon to invariably impair local breeds oéditock when alive to generate pelt

prerequisite for the production of quality leather.

1. Comparatively, the physical features of the gedius livestock breeds
observed at the various farms visited were foundetansatisfactorily supportive for
sustainable economic venture of leather productempecially, when large surface
area is prerequisite in the realms of leathers iredufor industrial utilisation in
manufacturing artefacts in the categories of hugegspof footwear, garment and
clothing accessories, upholstery and containersa$t noted that the local breeds are
basically the dwarf types which are incapable aieyating larger surface skins and
hides to augment the economic cutting value retuisi the area size of leather for
industrial utility (Sharphouse, 1995; Koney, 20Q4iena, 2008). Comparatively,
since some North American, European and South Aaeriivestock, according to
Sharphouse (1995) and FAO Bulletin 67 (1986), agable of generating 22 to 44
sq.ft area from bovine sources; the competitiverketability and utility of leathers
produced locally would be limited on the global rsedo making only smaller items
since the largest area of local Zebu hide recofdem the size quality test was 7

square feet.

2. The physical anatomy of livestock assessed fwasd to be inadequately
supportive to economically viable Leatherwork i ttountry. This became evident
when the physical appearance of the animals obdemas related to the surface

flathess expected in leather through setting. Religt the body structure of livestock
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encountered looked grotesque; relatively irregudsxd commonly skinny with
undulating skin surfaces covering bony structuFgem a critical observation of the
animals, it was noted that at the butt areas thehd pelvic bones bulge up the skins
and distort the shape of the animals; the backlinaeas well as the ribs also bulges
in the skin. These characteristic features vamechfone farm to another, and could
be attributed to management practices, especidilgnwit was noted that the bony
contours revealed in the skin were severe in aminnaised under the extensive
system. As exhibited iRlates 4.6 (a), (b) and (c) of pages 180 and Hhough the
animals may look emaciated as a result of poor ifagnpractices the predominant
phenomenon of irregular and poor smoothness of bsulycture were found
unprecedented since genetic characteristics coaldhle underlying factor. The
protruding bones overstretching the skins will géuafly yield leathers characterised
by lighter thickness and resistant to surface regttas well as increase in economic

cutting value (Sharphouse, 1995).

N A

W
N -

Plate 4. 6(a)

180



Plate 4.6 (b) Plate 4.6 (c)
Plates 4.6 (a), (b) and (c): Undulating body sturet and contours of local livestock

breeds.
(Source: Field photographs, September-Decembe@200

3. The humps or hunch back possessed by some obdhme species are
identified as disincentive to Leatherwork. It ha&sb observed that apart from breeds
such as the N'dama, and West African Shorthorn thedDwarf Lagoon (Muturu)
which are devoid of humps, other breeds which ldo&ebit bigger including the
Sanga and Zebus (Gudales) possess hunches babksnps which are bulgy and
form a kind of pocket on the surface of pelts gatezt(See Plate 4.7 on 182)pon
conversion into leather the hump area practicalbgtmcts the spreading of the
surface to increase economic cutting yield. Meafeyhivhen cut off, the area
becomes hollow and reduces the economic cuttingevaf the leather, especially,
when the leather is required to have area sizerdaga to fairly suffice economic
utility in upholstery or garment production. Pl&tdlustrates the area occupied by the

hump on bovine leather tanned locally.
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Plate 4.7: Hunch back pocket areas hindering theagp of leather surface.
(Source: Field photographs, Jan., 2008- Sept. 2009)

4, Aging and Delayed Maturity: Delayed maturity and aging resulting from bad
feeding culture by extensive and semi-intensivenéas are major causes of poor
quality pelt Pe Haas, 1925; Ilwena, 2008). Due to poor feeding tmes and

undulating growth patterns, the livestock grow éaah market size late. It was also
noted that some farmers intentionally keep animaisl the need to meet socio-
cultural and religious obligations such as festoeasions and payment of dowry.
Although aging improves on area size quality oft,pélis also factual that the more

the animal grows the more its protein fibres becoo@se, less elastic and creasy.

Effects on Leather Quality. These include the formation of growth marks and
wrinkled grain towards accelerated formation offaei#nces of texture in single
sections of the leather. Fattening also leads ¢atmm of cockle, which forms spot-
like deposit of fat on the pelt. In sheep, theréisnation of nodules on the grain of
the skin, mostly in the neck or shoulder area wregkntually mars the aesthetic

appeal of the grain surface of leather and rentdéss useful.

5. Seasonal Variations:In the skin and hide business, market value detsoni

is based on type, weight classification and time tafke-off Qe Haas, 1925;
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Thorstensen, 1976). Having assessed the size agttweé 200 skins and 50 hides in
the two major seasons in the country (rain and, grglk weights have been identified
to be affected by seasonal variations depending tipe month of take-off. Weight
values appreciate in the rainy season and depeecidhe dry season. Consequently,
this creates seasonal economic value fluctuatioesta dehydration and poor feeding
as a result water and pasture scarcity in the dasan. According to Sharphouse
(1995), to a large extent, the seasons affect titvetaral composition of hides and
skins through feeding (nutrition), climate changas¢g observations made included
adjustment in thickness, weight class and surfaeeghhess. Generally, Thorstensen,
(1976), Bienkiewicz (1983) and Sarkar (2005), wlhwdéndone enormous research on
skin structure claim that deposition of fat cedigieat glands and blood vessels as well
as density of hair largely determine the textureéhef skin and thus the serviceability

and the properties of the leather during such ¢knshanges.

4.4.2.3 Man-Made Ante-Mortem Causes and Causationsf Defects are too
rampant to yield quality skins and hides for econontally viable

Leatherwork in Ghana

These are causes of defects identified to arise &@reat variety of encounters
the animals face during their lifetimes. Basicalhg causative factors identified were
consequence of human errors of commission or oamssi the husbandry system
employed which expose the animals to environmesaatlitions resulting in a wide
array of defects bynechanical and pathological consequencdsAO Bulletin 67,
1986; Sharphouse, 1995; Gerhard, 1996; Koney, 200/he numerous causative
factors identified testify to the daunting numbdrways in which pelt quality is

tarnished by poor husbandry in the country as ¥adlan the next section.
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4.4.2.3.1 Defects resulting from exposure of liviegk to traumatic conditions

1. Cause: Roaming and free ranging of livestock

Causation: Scratches and wounds are forms of mechanical damegemonly
associated with the animals found in the various$visited. The free-range method
of the extensive system and the semi-intensiveesygypified such skin damages
since in the course of searching for food and watecommunal and private lands the
animals are usually attacked by predators and fenopers who stone or butcher them
with cutlasses. Other causes found include injumesharp awns of plants or chaffing

of their bodies against thorn-bushes, building svall

Effects on Leather Quality: These causes result in open or scarred and ieegul
scratches marring the surface quality of leathertheir healed form, new skin is
formed which may be as strong as the remaindehefhide with fibres growing
densely packed together in the region; howeversttags are often hard and raised
without hair follicle to support the aesthetic aglpef the grain surface of the leather
(Sharphouse,1995). If not avoided unhealed skin beagaused to tear, split or burst

as a result of tension exerted on them.

2. Cause: Dung damage and irritation

Causation Dung accumulates on cattle when they are helghiriosed or confined
conditions, especially, insanitary kraals, and openugged places where roaming
animals rest or pass the night. Consequently, pgald contact with dung leads to
severe irritation of the skin and can lead to ititets which take the form of finger-
like projections from the grain. Factors affectidgng build up include weather,

unsanitary, poor housing and holding conditions famching system.
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Effects on Leather Quality. The irritation to the skin due to prolonged cantaith
dung leads to surface staining, grain damage,ncutiuring mechanical operations

and increased levels of bacteria.

Plate 4.8: Cattle hides smeared with dung as altegibad kraal sanitation

(Source: Field photograph, September-December, 2008

3. Cause: Barbed wire damage

Causation: Scratches and wounds are caused by barbed wirehwhkiaisually

employed for the purpose of enclosing pasture ock$iblding areas. Since the
animals encounter several conditions leading itaifon scratching the skin against
the wires was found rampant. Besides, efforts niigdesestock to break bounds also

attract skin scratches and undesirable marks oskiine

Effects on Leather Quality: Scratches and marks caused by barbed wire bousdarie
have long been criticised in FAO Bulletin 67, IS688 —1:1998, ISO 2822 -1:1998;,
Sharphouse (1995) as source of avoidable damatfpe &kin of living animals, since

the resulting defects persist through the tannatihér and impair quality and utility.
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4. Cause Overcrowding, whipping, in-fighting and poor neodf transportation

Causation Damages to the skin such as wounds, scratchessead usually
occurring when livestock are closely herded in dargumbers in kraals or
stockholdings in readiness for loading prior tongportation. Overcrowding of
animals in transit packed in long vehicle traildvases car boots as well as carriers
also leave much to be desired since the animalsuffetcated, overstressed or scratch
one another with their horns as they struggle f@athing space and relieve their
stress. Serious damages from wounds also occur inefighting with the horns,
especially among males in efforts to gain accessdssing females on heat. It is also
significant that severe whipping of animals withlis, sticks, heavy cords, canes and
metals in the course of driving, loading or offloay animals also result wounds,

scars and scratches on pelts.

Effects on Leather Quality. These causes result in open or scarred andulereg
scratches marring the surface quality of leathertheir healed form, new skin is
formed which may be as strong as the remaindehefhide with fibres growing
densely packed together in the region; howeversttaes are often hard and raised
without hair follicle to support the aesthetic aglpef the grain surface of the leather
(Sharphouse,1995). Unhealed damages if not averdedbe caused to tear, split or

burst as a result of tension exerted on these.parts

5. Cause: Branding and Colour mark stains

Causation: Branding of Livestock is the main causal reasomébut is the farmers’
intention of branding their animals with lettersinmbers, figures, symbols or signs for

easy identification by means of tattooing with temt-stamping iron mainly on the
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butt area of the skin. The use of highly acidiatikaline colours for marking on the

animals’ body for identification is found to etdketgrain, making it rough or matt.

Effects on Leather Quality: Apart from its inhumane nature the branding practic
are identified to leave several visible severe ldbes on the resulting finished
leather. Usually these sections are undesirabéet@fact production, especially when
the cuts frequently go through the entire crossi@e®f the skin. Unfortunately, the
butt area of the leather is the most important giate it has perfect representation of

properties of the entire leather.

6. Cause: Animal Traction

Causation: It was found in some parts of the country that asmare used in
laborious economic activities such as ploughing aading goods of all kinds;
foodstuff and firewood, to various distant desiioias. In some parts of the country,
especially in the three Northern Regions and KatemmaKoney (2004) emphasises
that statistically, 50% of farms use bullocks iuygihing and draughting. Though,
this is a positive economic venture since it isager, its adverse effects on the
eventual products of the animal leave much to bsirel Apart from the meat
becoming less tasty, tough and more fibrous dusvésstressing and over aging, the
pressure exerted on the animals to work throughnguldriving and beating with
sharp-pointed goads leave damages on the skinasualounds, scars, hair removal,
wrinkles and scratches. Usually the neck area®fatiimals where the yoke rests are
damaged by thickening, swelling and chafed as altresf faulty or careless
adjustment or through the use of a pair of unewvaght of animals (FAO Bulletin 67,

1986).
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Effects on Lather Quality: Pelt from such animals eventually become lessaldéu

for making quality leather due to rampant defects.

7. Cause: Engagement of Animals in Sporting Activies and Petting

Causation: Usually animals, such as horses, are engagedartirgp activities, or

kept as pets as found with cats, dogs, or keptesdtivin terms of sheep, goat and
cattle. In that way, the animals are deemed weadtiny more valuable living than
dead. The owners are therefore reluctant to sedllarghter them unless in critical
need of money for medical care, festive occasiosshool fees and other

socio/cultural obligations.

Effects on Leather Quality: Such animals overgrow and develop skins whichltresu
in leathers rupture by loose fibres, pronouncedvgranarks in the neck area and on
the backbone line, obvious wrinkles, less suppl poor flexibility. Such leathers’

application in artefact manufacturing becomes kahit

4.4.2.3.2 Defects Resulting from Parasitic Inféons

1. Cause: Tick Damage

Causation: The mouth parts of blood-sucking parasites causestay round recesses
which in most cases reach down into the coriumrlayeks are known to be blood
suckers (Ixodespp. and Argaspp.) and carry bacterial, viral and parasitieations
leading to diseases. They feed off any warm blooaiedhal and so can transmit
disease to man. The mode of feeding is such thattitks feed by attaching
themselves to the animal and suck blood activelgiley to fatal anaemia. Among the
types of ticks identified is the deadiymblyommaics which besides damages caused
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to the pelt also cause heart watesteptotricosideading to the death of the animal.
However, other types of tH&oophilus spppossess single host whikyalomma spp.

may have double or three hosts (FAO Bulletin, @86).

Effects on Leather: The mouth part punctures or perforates the skissing visible
damage to the hide and results in holes in leatggecially, in the thinner portions
such as the belly where small sores develop frarbites, and when healed, render
the grain surface rough and patchy. Additional naectal damages may be caused by

rubbing the skin against trees, building walls Badbed wires due to irritation.

2. Cause: Lice

Causation: The arrays of lice which attack livestock idemtifiare basically biting

and sucking typestignognthusand Haematopinus The blood sucking and biting
results in intense skin irritation which conseqiyectiuse scratching and rubbing of
the skin against walls, barbed wires, trees andef@nSince the activities of lice are
extremely favoured under cool conditions, they @ammonly found rampant in the

rainy season. Transmission is through contact infdcted animals.

Effects on Leather Quality: Lice cause localised areas of inflammation andipts
scar tissue. Injuries caused by infestation by dsacking lice results in partial
destruction of the grain layer in a form of veryadhsize circular lesions which
depending on the presence or absence of secondacyions determine the extent of
damage on skins and hides. The areas affectedd#éfaeently to the dyeing process
and leave areas of light spots or "flecks* whicé disincentive to leather quality and

utility.
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3. Cause: Screw Worm Fly yasis)

Causationt Generally, screw worm is attributed to fly spsoéCallitroga, including
Chrysomyia, SarcophagandLucillia. According to the FAO Bulletin 67 (1986), true
“screwflies” are obligatory parasites of all wilddhdomestic, warm blooded animals
(including birds) and lay their eggs only in freslounds. Since the fly infests
cadavers or badly necrosed tissue, the navel oboewanimal, fresh accidental or
surgical wounds sustained through castration oowhafhg are readily infested as are
tick bites and peeling brand marks. The adult fenibl lays several white eggs in
shingle-like clusters along the edges of the fr@ebinds. The larvae hatches in about
12 hours and penetrate the tissue surrounding thumav Over a period of 5 to 7 days

they mature and reach a length of about 2cm, l#ae/ound and fall to the ground.

Effects on Leather Quality: The screw worms damage pelt by feeding on tlseidis
as a group while developing on the animal and,hat énd of their period of
maturation, they will probably have created a gawit 10 to 12cm diameter which
impair leather quality. Secondary infestation biyestflies, attracted by the bad odour
of the exuding wound, and bacterial infection, somes occurs and leads to grain

and fibre weakening, especially, when the wounbisgiven attention.

4. Cause:Demodex spp. Demodecticor Follicular mange or Demodicosis

Causation: Demodex mites invade hides and skins by penegratie hair
follicles and then migrate to deeper parts to livehe sebaceous glands (FAO
Bulletin 67, 1986). They encyst and multiply withime follicle or the sebaceous
glands to damage by causing skin reaction whicdslga proliferation of the

epidermis, thickening of the follicle or gland wallhe result is the development
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of cysts and loss of hair. Severely, goats weradomostly affected. Raised tufts
of hair or nodules on the pelt surface can be ditation of infestation. A careful
comparison of the livestock species revealed vanatin infestation which are
considered specific as a result of the mites tdecdD.bovig, sheep D.ovig),

goats D.caprag, horse D. equ) and pigsD. phylloides.

Effects on Leather Quality: Demodicosisresults white spots on goatskins, and
collapsed cysts may, as reported by Dempsy (196d)Haines (1983) as stated in
FAO Bulletin 67 (1986), give rise to small depress of 5-10mm. diameter on the
grain surface and that, on occasion, the surfanebeaspitted. It is observed that the
hair follicles are enlarged and remain visible eaéisr tanning. Again, light areas on

the dyed hide detracts from the appearance antts@swulowngrading.

5. Cause: Sarcoptes Scabies (Sarcoptic Mange)

Causation: The causative organisngarcoptes scabighas sub-species specific to
the particular host, e.d5. Scabieivar. Bovis and var. Suis, although transference
between hosts can also occur. According to FAOehull67 (1986), Koney (2004)
and lwena (2008), the adult mites lay eggs in tiswwmaich they make in the skin and,
when the larvae hatch they may either remain iseghtennels or may migrate to the
skin surface where they continue their developnasnbymphs. The nymphs burrow
superficially in the skin and the adult stage mcteed about 17 days after the eggs are
laid. All stages feed on cutaneous debris, butithdt females cause most damage by
burrowing deeply to make the tunnels or gallerggging rise to inflammation and
severe irritation. Although pigs are found mostifeeted by this type of mange,

infestation in goats, sheep and horses is minimal.
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Effects on Leather Quality: Sarcoptes scabiecause recession or holes with
formation of pustules in the grain tissue. Thefaeks also lead to marked thickening
and wrinkling of the skin rather than the formatmwinscabs; the corium fibres in the
affected areas become damaged and the grain swffaceanned hide can be seen to

be rough, corrugated, dull and unsightly.

6. Cause: Psoroptes spp. (Psoroptic mange)

Causation: In accordance with lwena’s (2008) explanationsrehse a number of
varieties ofPsoropteswhich are more specific than thoseS#rcoptesand they are
considered as species on biological grounds adietaby Mann (1951) and FAO
Bulletin, 67, (1986)P.communis ovigsheep)P.c. capraeandP.c. cuniculi(goats),
P.c. bovisandP.c. natalensigcattle),P.c. equiand P. Hippotis (horses). Psoroptic
mange occurs in all species but, as “sheep sca®’ ai disease of major importance,
particularly where large numbers of sheep are dafse wool production. Intense
irritation leading to scratching the skin againetigh surfaces results in various

defects.

Effects on Leather Quality: Psoroptes mange considerabdpwngrade leather

quality due to defects in which lesions appearnaslls hard, pustular nodes between
3 and 5mm. in diameter and covered by long hairsli@ing the skins, the nodes are
lost leaving depressions on the grain and, whenetdnmarks like discrete pin holes
of different sizes appear on both sides of the back. Nandy and Venkatesan (1974)
have investigated into the impact of Psoroptic neaagd have confirmed that stitch

tear resistance of the leather is lowered condudera the affected area.
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4.4.2.3.3 Defects Resulting from Pathogenic kftions

1. Cause: Dermatomycoses (Ringworm)

Causation: Ringworm is a parasitic disease caused by the mifigahophyton spp
and Microsporum spp.Some species appear to be specific and affecttypee of
domestic animal; e.gl. Equinumand M.equinumassociated with horses alorke.
Mentagrophytesnay be found on horses, cattle, sheep and piggransmission
between species occurs readily. The fungus grow®ath the hair and skin and
affects their growth. Ringworm was found highly dofious and rampant among
animals housed in close proximity to each otheroeercrowded, especially, the
intensive and semi-intensive management systemsha#f been reported that
deficiency in dietary factors contributes to thevelepment of widespread and
chronic lesions in cattle (Koney). Ringworm is atsansmissible to man on contact

(Mann, 1951; FAO Bulletin 67, 1986; lwena, 2008).

Effects on Leather Quality: Ringworm infection causes characteristic circular

lesions or small round bald patches on leatherappéar either shiny or dull.

2. Cause:Mycotic Dermatitis (Streptothricosi$

Causationt This is a dermatitis occurring in all species asctaused by infection
with organisms of the geni@ermatophilus thusD.congolensigvhich in the case of
sheep it is termed Mycotic dermatitis or lumpy #$kiool disease, however, it is
termed ‘streptothricosis’ when it occurs in catghen the animal is infested, the
epidermis proliferates and forms scabs with a mistiamellar structure which in
sheep, causes matting of the hair/wool. The hdiicles become enlarged and

distorted so that pits develop (Mann, 1951).
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Effects on Quality of Leather. Mycotic dermatitis creates lesions which can vary
widely in depth and spread in several affectedsare@ar tissue is formed leading to a
general thickening of the hide, and also tarnistohghe grain surface of hide and

making it less useful for leather production.

3. Cause:Erysipelas in Swine (Diamond skin disease)

Causationt Erysipelas is an infectious disease of pigs, ianthe acute, septicaemic
form, it appears accompanied by diamond-shapedlskions. These lesions caused
by Erysipelothrix rhusiopathigeappear as angular, discoloured elevations whig m
develop a dry necrosis and scar formation occursnwiealing takes place. It has
been emphasised in the FAO Bulletin, 67, (1986) thificulties are encountered in
controlling and eradicating this disease, whiclknswn to have some public health

significance and human susceptibility to it.

Effects on Leather Quality. The lesions caused by the disease appear asaangul
discoloured elevations on pelt, which develop iatdry necrosis and form a scar,
especially, when healing takes place. The scaitsesugrain surface tarnishing and

impairs good surface finishing of the resulting e

4, Cause:Lumpy Skin Disease

Causationt This according Koney (2004), lumpy pox is a hyglfectious skin

disease usually affecting cattle. It is caused Imeipes virus and is characterised by
the sudden appearance of nodules on all partsedkim. The virus concerned occurs
as at least three strains of which tiNeethling’ strain causes this disease and the

“Allerton” strain causes a mild form of it (Alexander et @1957), as cited in FAO
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Bulletin 67, 1986). During the course of the disgabe affected portion of the skin

becomes hard and dry, and separates from the swlirgunormal tissues.

Effects on Leather Quality. Upon healing the scars may result in button-tikéects
reaching into the corium. Secondary infections at prevented also aggravate the

undesirable impact of the disease on pelt and rehden poor quality.

5. Cause:Pox

Causationt Various forms of pox diseases associated with eftim animals are
considered benign diseases and are characteris#te lmevelopment of typical pox
lesions and are said to be caused by differenhsti theVariola virus (Nandy and
Venkatesan, 1974), as cited in FAO Bulletin 67 8@)9 The disease is readily seen on
the flesh side in the form of roughly circular spathich vary between 3 and 12mm in
diametre. They are often sharply outlined and rang®lour from a reddish-brown to
black. The lesions are formed as papules, develimpviesicle and then into pustules
over which scabs are formed. After healing, a p@eenaiscar remains on the pelt and
the low, dome-shaped projections can be felt thnotng hair but can only be seen
where the hair is short. Ovine pox is reported éotle most serious of the pox

diseases in animals and is highly contagious (M&88&1).

Effects on Leather Quality: after the hide or skin has been tanned, therlesappear
as circular blemishes on the grain, slightly raiaad well defined. Some may also be
apparent on the flesh side of the leather. In ownd caprine, the damage caused
comparatively is severe, owing to the relative kh&ss of the skin; the corium is

liable to damage by the inflammatory condition egliby the attack.
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6. Cause: Trypanosomiasis

Causationt Trypanosome®ccur in the blood and in some tissue of mostebedte
animals and their life-circle involves an internmagdi (vector) host, most often an
insect such as flies or fleas, or leeches occalbyowanich are mainly pathogenic or
non-pathogenic. The non-pathogenic types belontheosectionStercoraria which
includes T.cruzi (common in Central America) and. theileri (found in India).
However, the pathogenic types which belong to theien Salivaria which affect
cattle, goat, sheep, horses, antelopes and dodfsica, especially in the forest areas
and savannah grasslands, have some better knowsiespmcluding T. vivax
(common in tropical Africa);T.uniforme (Central and East Africa)T.congolense
(rampant in tropical Africa);T. suis (Zaire and Tanzania). Since all African
trypanosomes have the tse-tsefly as their vectdghana, bites from infected fly may
infest the animal with th&. vivax T. congolensi®r T. bruseispecies leading to the
exhibition of clinical symptoms as increased anaerdullness, staring hair coat as

emphasised by Koney (2004).

Effects on Leather Quality: According to the FAO bulletin 67 (1986) and lwena
(2004), trypanosomiasigesults in the formation of superficial lymph nede&hich
enlarges and become prominent on the skin with.timleanwhile, in cattle, the
lesions which develop grow as nodules and hainesl Srom the affected areas. Sores
sometimes develop due to scratching and rubbinthéywnimal to ease the irritation,

so that the grain surface of the skin becomes abrad more deeply damaged.
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4.4.2.4 Post-Mortem Causes and Causations of DefecOccurring Through

Slaughterhouse Operations to Hinder the Attainmentf Quality Leather

These are causative factors that render deficisnni¢eather qualities as a result of
damages caused to pelt by activities which the ahis) subjected to after death
(Sharphouse, 1995, Koney, 2004). Such damage®ane o stem mainly from the

ignorance or improper application of satisfact@ghiniques in the operations at the
slaughter centre®¢ Haas, 1925; Koney, 2004, Kite and Thomson, 200y are

categorised and interpreted as follows:

1. Cause: Improper Slaughtering and Bleeding Practies

Causation Bad slaughtering and bleeding are practices foumupant in the
slaughter centres visited. Although the two abedtqiAccra and Kumasi) are
exempted due to their well equipped nature and toong structure. The slaughter
houses and slabs where most livestock are slawghteghly affect skin quality and
leather quality. The International Humane Slaughtavs (HSL) which require that
animals be kept calm and rendered insensitive ito pr#or to bleeding by stunning is
not commonly known in Ghana. As a result, bleedgch according to Sharphouse
(1995) is the primary objective of slaughteringigially not attained completely due
to shocks, unusual fatigue and unnecessary presdress and fright that the animals
go through prior to slaughtering. This results ila@e blood supply in the peripheral
capillaries (small blood vessels near the skinaa@f usually not draining completely

from the pelt (Hides and Skins, National Hide Asation, 1979, USA).

Effects on Leather Quality. Due to lack of simple hoisting facilities, theiraals are

slaughtered and the carcases are left on highlgmpk floors in a pool of blood,
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there is rampant cause of skin-blood binding. Atlglays in washing result bacterial
attack through autolysis which possibly leads wefidamage adjacent to the blood
vessels in the skin, and in the worst case, thmdtion of open channels which only
become evident as “veininess” in the resultingheatSimilarly, blood residues in the
capillaries may encourage the development of macganisms along the blood vein
leading to unusual discolouration of the skin andeterated rate of putrefaction if

curing intervention is not sought early (Gerhar@9@).

2. Cause: Delay in Flaying and Curing

Causation: It has been emphasised KyFlaherty et al., (1956) and Sharphouse,
(1995) raw hides and skins are about 60-70% waier2&-30% protein. In this form

hide is susceptible to bacterial activity withinun® after being removed from the
carcass. The time lag of bleeding-flaying-curingusually not regulated and any
delay in processing the carcass upon the animalghdis susceptible to autolysis
towards decomposition by bacteria. The animals afeaightering are usually found

lying on bloody floor to bleed until a flayer is alable to dress it; which does not
take less time than 40 minutes to an hour. lbigad with regret that in the slaughter
houses and slabs, the pelt after flaying, is spoeathe floor and the carcase is split

into pieces and sold almost all-day before it ithgeed and attended to.

Effects on Leather Quality: Such delays usually results in microbial attacldieg

to fibre breakdown through autolysis.

3. Cause: Flay Cuts

Causation: Unintentional cutting of the skin layers duringyilag, and employment

of poorly shaped knives with pointed tips insteddaunded tips for flaying cause
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various degrees of damages to the pelt, espedialymost important corium or
reticular layer due to carelessness and lack ginitaexpertise. The cuts are found to

be visible in the skin as holes, thinner layergrain spoilage of the resulting leather.

Effects on Leather Quality: Pelt flayed at the two abattoirs are of less orcats.

However, those found at the slaughter houses aatub sdre full of cuts of varied
magnitude which greatly devalue and sometimes rethéepelt worthless. The depth
and number of flay cuts render skins and hides am@uic for leather production,

especially when more than 30% has defects (FACeBnl67, 1986).

4, Cause: Rubbed or Dragged Grain

Causation: Due to lack of hoisting facilities, dressers aralérs carelesslgrag the
carcass, especially, bovine and larger animals dirgyr, uneven or rough slaughter

house or slab floors in efforts to work out theieas parts out.

Effects on Leather Quality: The dragging of the carcass lead to permanentiahras
marks or scoring of the grain. Surface finish of tiesulting leather is eventually

tarnished.

5. Cause: Bad Pattern Flaying, Inefficient Fleshingand Trimming

Causation: Out of lack of appropriate flaying expertise oratassness as found in
most cases at the slaughter centres, ripping laresfound made at least nearly
centrally down the belly side of the carcass; th&ult is an unequal spread of the
flayed hide or skin either side of the backbone.liback of square lines across the
forelegs and brisket also lead to irregular shapingaddition, poor fleshing leaves

various degrees of fat residue in the flesh sidefelt.
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Effects on Leather Quality: Althoughthe shape of the raw material does not readily
affect its conversion into leather, a bad patteevitably affects the utilisation of the
leather produced, particularly, its economic cgttualue in footwear, upholstery or
any standard pattern cutting. Similarly, a badgratmust, from the outset, lower the
marketability of the hide or skin. Poor fleshindniinits adequate curing to preserve

the leather qualities of pelt.

6. Cause: Inadequate Cooling and Lack of Chilling

Causation: When the hide or skin has been removed from theass, it is important
that the residual body heat retained in it shaldlssipated as much and as soon as
possible. However, this is not done in any of tlaighter centres visited. Chilling
which is prerequisite for maturing dressed carcassel pelt is absent in the various
slaughter houses and slabs; even at the abattb@=evehilling facilities are available;
pelts are not subjected to chilling, since its eals limited to ‘wele’ or ‘kawuro’

production.

Effects on Leather Quality: When successive hides or skins are allowed to lie
without further treatment, the blood and dung staam the stock contribute to
deterioration by encouraging bacterial growth aodsequent damage, particulardy,

breakdown of hide tissues as a result of micradgéilvities.

7. Cause: Overstretching and Pelt Distortion by Dring Lines

Causation: Since sun drying is predominant in curing, whert peé stretched by
nailed on the ground to dry, the force leading e stretch is over applied to
overstretching and deterioration of the of the fibles prior to tanning. In addition,

another crude means found is the hanging of pelt wire, string, rope or chain lines
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to dry. Consequently, severe damage in the lineamiging over support results in

grain and fibre breaks, and sometimes permanes bin the resulting leather.

Effects on Leather Quality: Overstretching causes shape distortion of pelt and
leathers produced from such pelt possess impairedgsh and fibre structure (Mann,
1951; FAO Bulletin 67, 1986). A careful observatialso revealed that moisture in
the raw material is held preferentially along thiae and area; the pelt therefore

becomes prone to bacterial damage with a resudteat evidence on the grain side.

8. Cause: Poor Approaches to Pelt Curing/Preservatn

Causation: Most of the handling activities by the butchery@iaand the curer expose
the pelt to bacteria and fungi infections leadiaghte emission of bad odour, hair slip
and mould development. As a result of the poorgan® recognition of skins and
hides in Ghana for leather processing than ‘wetékawuro’ consumption, there is
less or no attention for pelt preservation at theughter centres, including the
abattoirs in both Accra and Kumasi. There is nohwas or removal of adhering
dung, long hair, residues of flesh and fat in saeetions due to poor fleshing.
Nevertheless, in few cases where the pelt is predeas found in the northern parts
of Ghana, curing is done mainly by sun drying whiehads to various complications
undesirable for tanning. Even where salting is dioneare occasions, the salt is not
granulated to facilitate the osmotic process ofs@reation. The situation of poor
attention for pelt preservation is noticed to steom the general perception that the
eventual utility of skins and hides is ‘wele’ oralwuro’ production which has no

connections with quality standards.
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Effects on Leather Quality. Sun drying usually dries skins permanently argesi

partially, leading to degrading and invasion oftpglality. The impurities such as
dung, blood stains, and sand particles usuallyltsegu pollution of floats, reduction
of chemical concentration and potency, promotionmadrobial activities, hindrance
to aqueous penetration due to precipitation. Siying also delays the soaking

process of leather making due to prolonged rehigrat

9. Cause: Folding Damage

Causation: When line hanging, ground stretching or frame slvieg is employed for
sun or air drying, the pelt usually becomes exwe$sidried and hard. Excessive

pressure is then required in folding which alsaeto cracks along the folding lines.

Effects on Quality: The consequent pressure employed in folding praslugature in
the grain with an immediate reduction of markeigbof pelt. The situation becomes
serious when the folded pelt goes through loadofitpading and transportation due
to pressure from pilling and rubbing or frictiomEmages. Bad folding techniques are

disincentive to leather making.

4.4.2.5 Post-Mortem Causes and Causations of Defecthrough Indigenous

Tannery Operations to Hamper Leather Quality

These are factors that result in deficiencies @nlttal leather’s qualities as a
result of damages caused to the pelt by actiwtieeh the tanner subjects the pelt to
in the course of converting them into leather (Ant&925, Sharphouse, 1995, Kite

and Thomson, 2007). The categories of causatiterfamentified include:
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1. Unreliable Sources of Skins and Hides Supply

The first problem facing the tanner as identifiedhe nature of unreliable pattern of
pelt supply due to high dependency on skins andshabs delicacy in the country.
Consequently, there is keen competition between tdmmer and the ‘wele’ or

‘kawuro’ processor, which has raised prices of.dehas been noted that the supply
pattern becomes much more undulating during thes&igson since there is less
slaughtering of livestock at the various slaugletmtres. Pelts found in the tanneries
when assessed critically are mostly cured by symglrwhich due to fatty matters

cannot be prevented adequately against putrefabficéeria due to the inability of

sun rays to penetrate the excess fatty substaefe®r the flesh side to cause
dehydration. Even the few salt cured ones foundehasen attacked due to salt

insufficiency.

2. Seasonal Availability of Vegetable Tanning Mateals

Being the main source of tannage in the local taasgethe availability of the
fruits or pod ofAcacia nilotica popularly known as in English as Egyptian Mimosa,
or Bagaruwa as known in Hausa, is seasonal in gpitee perennial nature of the
plant. The plant has been found to flower in rasegson and mature in dry season;
however, since the astringency of the plant’s psdshat the tanner depends upon, it
is preferable to harvest in the dry season thamnwbteseason to avoid diluting the
tannic acidic content of the plant (Arbonnier, 2P02Although the harvest time
ensures the maintenance of the plant’'s tanningnpgtat also decreases availability,
accessibility and affordability during lean seas(magy season). The seasonal nature
of plants such a€ucurbita pepo, Carica papaya, Citrus lemon andgbham bicolor

(sorghum) negatively affects the regular availapif vegetable tanning materials.
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It is also vital to mention that the Egyptian msadAcacia nilotica)is found,
beside its rich astringency for tanning, to possassountable obscured medicinal
significance to human and animal life in almosti@liparts. According to Arbonnier
(2002), the leaves are for treating chest painsupionia, diarrhoea and dysentery;
the shoots are prepared as vegetable; the seedsrdraemorrhoids, gingivitis and
numerous magico-religious uses; the is bark foating haemorrhaging, dysentery
and is boiled as coffee; it is browsed for heali@unds and is used as a medical care
for domestic animals such as goats, sheep, caméisattle; the stem is used for
healing leprosy. The seeds are also toasted fpapgrg food supplement for animals;
and the gum is sometimes used in confectioneryoftiniately, in an attempt to
harvest the parts for such medical purposes, peogiely, unprofessionally and
unduly destroy the plants’ life. This terribly litaithe supply of the pods and creates

scarcity, as well as surging prices.

3. Unavailability of Hygienic Water Source for Tannng

Tannery is known globally to be water business;esilots of water is needed
at every stage of leather processing. It is notethe five indigenous tannery that
water sources are mainly non-perennial shallowwells, streams, large gutters and
water bodies which are already contaminated orupedl by all forms of residue
including rubbish, faeces (both animal and humands®, algae or spirogyra, sand
particles and frogs, and possibly putrefactive pr@rganism. These substances are
possible macro precipitants in aqueous mixtures iahibit the free movement of
chemicals to and fro the pelt fibres. A simple éatkest of 5 litres of water sampled
from Asawase tannery exhibited poor lathering whigha sign of water hardness

resulting from possibly calcium and magnesium sattd calcium carbonate which
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can react with vegetable tanning agents to prodsmuble precipitation compounds.
This interferes with the penetration of tannins atiter chemicals, or lead to colour
changes, retarded reactions and staining in masgepses of leather production such
as soaking, liming, rinsing, washing floats, batingnning and fatliquoring

(Sharphouse, 1995; Gerhard, 1996).

4, Lack of Purposeful and Organised Recipes for Leaer Production

It has become evident from the assessment of legiloezessing methods
employed and underlining perceptions that the iewoys leathers produced in the
country lack suitability for specific applicatiobgcause general tanning methods and
techniques are used. These techniques are retisack quality standards and do not
aim at acquiring specific properties for any spec#nd use such as footwear,
upholstery, bags or clothing and garment. Leathedyxtion therefore lack focus as
there is no specific recipes to follow. Eventualgathers made are meant for general
utility, and it is rather the buyer (user) who méist utility suitable for the leather

based on the properties he identifies in the leathe

5. Lack of Cutting-Edge Technology in Local TanneryApproaches

The nature of the Indigenous Tannery Technologsesigatrimental to the
Production of Quality Leather Dependency on obsolebnventional technology
revolving on poorly structured pits. The best vimgnd are large size clay pots in

Bolgatanga. As a result the following negative ictpare identified.
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1. Lack of Appropriate Control Measurements and Accarate Estimations

The operational controls and estimation of chersigalquisite to augment
the step by step activities of leather productioarevnot found in place. These

include:

a. Volume of water to fill pits and vats to a workalfleat for a particular

guantity of pelt to be processed.

b. Determination of the specific weight of skins andes cured by means of salt.
This indicates the progress of demineralisation stmolvs whether the water

should be changed for soaking.

c. Determination of the soaked weight to enables propeck in relation to the

green weight and of the water absorption.

d. Lack of float per chemical measurement, hence pbemicals estimations

and concentration determination.

e. Regular temperature measurements (since varied ftle@peratures are

required at various stages of leather processing).
f. Regular pH measurements (to regulate the pH redjairgaried stages).

g. Determination of degree of swelling and plumpingwadl as penetration of

liming chemicals.

h. Determination of deliming value, buffering capaciyd lime dissolving

value.

i. Determination of degree of tannage (level of pextietn and fixing)
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2. Poor Control of Beamhouse Operations

The following Analytical controls required for swssful beamhouse

operations were not found in place:

Soaking: Bacterial analysis of the soaking liquor impaighae to microbial
activity. During soaking the skin becomes suscéptib microbial attack since the
rehydration process evacuates the curing chemicahws protecting the skin. Since
there is no mechanism for intercepting such attaities skins are found to emitting
offensive odour after the soaking periods at thoua tanneries. Damages caused by
microbial activity are basic damage of putrefactiand are in three classes. These

are:

1. Minor putrefaction damage: Not really visible the soaked pelt, but
noticeable by putrid smell and matt, lustrelesslard sections in the grain of the

leather. These were common at Bolgatanga, Bawkuranthle tanneries.

2. Serious bacterial damage: Noticeable on thdesbdide by initial
signs of hair-slippiness and/or slippery surfadasTs revealed in the leather by loose
and grain reduced firmness. The situation is predant at Mallam market, Asawase

and Tamale tanneries.

3. Heavy putrefaction: Noticeable on the soakeck togl pitting, holes,
vat putrefaction marks on the grain and also bymeta loosening of the grain layer.
According to Gerhard (1996) and Sharphouse (19@®)peratures above 2C are
phenolic to bacterial activities; there is therefa high possibility of increased
microbial activities leading to accelerated decosijan. This is justified by the
odour found in the soaked skins which are compaglgtistronger in the hot seasons

where temperatures averagely exceed@Qparticularly in the northern parts of the
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country. However, due to the continual usage dtfidhe odour was stronger even at

the Mallam market, Asawase and Tamale tanneries.

Liming: The main purpose of liming is depilation and opgnip of the fibres
of the skin. Although the combination of wood aslil @arbide chiefly employed are
alkaline oriented and have the ability of swellangd weakening the skins, the pace of
solubilisation to render the skin plump is slowp@&sally when thick and tough hides

are in question.

Poor operational and analytical controls of theirignprocess and parameters
are identified to be a major cause of uneven shdaltion in the local tanneries
countrywide. In terms of temperature measureméess,of hair-slippiness, checking
the degree of swelling and plumping, degree ofsgextional penetration of liming
chemicals, float per chemical to determine conegioin, determination of purity of
float and concentration. There is no mechanismlabia for determining the pH
value of the float, meanwhile, during liming, ifetipH value is below 11.0 the hair is
not attacked or loosened to permit effective demgi{Gerhard, 1996, Sharphouse,
1995). As a result, uniformity of solubilisation devoid in the local tanneries, and
liming is mostly done adequately or inadequatelgisTis found a common liming

practice across the five tanneries studied in Ghana

Effects on Leather Implications of inadequate loosening of hair owmalgy of
leather: Short hairs not removed, results in alcagd uneven grain surface, since the
hair roots are not well loosened; the beamster Inaag to employ excessive force for
depilation and this may damage the grain surfacehefskin and reflect in the

resulting leather as deep cuts, marks or holes.
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Implications of liming effect on leather qualityatk of softness and crack-
resistance, tinny leather, hard brittle conditiohtlee grain, loose grain, reduce
absorption capacity for tanning agents and inlabitio flow of aqueous solutions to
and fro the collagen fibres and inadequate samanifin of the skin fat since the

fibres are not adequately opened.

Implications of over liming on leather quality: Eessive opening up of the skin as a
result of liming for too long adversely causes Bfibre texture, which often leads to
sponginess of the leather in pieces of poor substdaose grain, running grain, crack
grain, excessive elasticity, insufficient resis@araf the grain to abrasion, reduced

firmness and poor handle of the leather.
Prolonged liming also made some ante-mortem tefaore prominent:

I. Increased formation of growth marks and wrinktg@in are found to have

become prominent after liming the skins, especialliccra Malam Market, Kumasi

Asawase tannery and Tamale Hausa Zongo tannehegyrowth marks are identified
on most leathers produced, and the marks stem fhmmslaughter of over aged
animals in the country.

il Effects on leather quality: These create wr@klon the grain side of the
leather and great differences of texture in sirggetions of the leather leading to

increased irregular physical properties.

3. Inadequacies in Tanyard Operations and Lack of &st-Tanning Approaches
Tanyard operations practically results the matdeather, since the two most

important factors, such as resistance to putrefacind shrinkage temperature, are

acquired (Sharphouse, 1995). In the same mannstr tgoaning activities carried out also

add more desirable properties to the material aaklenit better to serve its intended end
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use. That notwithstanding, it is noticeable tha kbcal tanneries lack tanning and post
tanning approaches such as pretanning, retannimgyirg, and neutralisation and

samming.

4, Poor Dyeing and Fatliquoring

Fatliquoring process is poorly executed in the gedous leather
manufacturing process. In the first place, vegetals from groundnut, coconut, or
sometimes shear butter are employed without enedsidn. Although the application
of the oil augments softening and facilitates thgeinlg process, the manual
application from the grain side usually makes teagiration of the fibres becomes
difficult and usually results in precipitation dfet oils on the surface of the leather.
The purpose is therefore not properly articulatedhie finished leather resulting in

hardening of the leather upon drying.

For dyeing, the usual wine colour highly dependshenengagement of guinea
corn leaves§orghum bicolorknown as ‘Che’ in Gaguani or cooking stick (foaxald
nutrition), which is pounded manually and appliedhaut first stripping off to
remove the precipitated or non-fixed tannins frdra grain of the leather to enable
the dyer to work on a clean surface free from arsgadoration that might have
occurred during the initial tannage or drying, aisb compensates for variations in

tan colour between batches of skins.
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CHAPTER FIVE

PROPOSED ALTERNATIVE STRATEGIES

51 Overview

To improve on quality of Leatherwork practised atddied in Ghana, the
source of pelt from which leather (life blood ofdtkerwork) is acquired becomes
crucial, especially the mitigation of deleterioastbrs affecting the generation of high
standard skins and hides. Unearthing of strategenues to addressing these ruinous
factors has been the ultimate aim paramount ingtudy to ensure that the requisite
capacity is built to harness the economic potentiaherent the indigenous leather

industry in Ghana to the fullest echelon.

This chapter mainly presents the alternative sireseproposed to rectify the
identified causative factors hindering the acqiaribf quality leather to maximise its

industrial utilisation and entire economic relevamnt the country and beyond.

5.2 Preamble to the Proposed Alternative Strategies
Theoretically, Gregg-Erzuah (2007) has emphasised in any creative

endeavour, the essential element is the joy oingeain idea take shape under one’s
own hands and the pleasure of that work being apiesl by others. However, since
appreciation comes out of satisfaction and quaditthe cornerstone of satisfaction,
seeking satisfaction implies seeking quality. Tiiactically creates every basis for
strategic optimisation of the satisfaction renddogdhe product in question through
every possible available avenue. The progressatitgined so far in the study has
established to a large extent that the theoresindl empirical rationalisations which

justify the capacity of leather to express its cetepcy to meet its demands are
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inherent in two major conditiongl) the kind and source of skin or hide and (2)
the manufacturing process employed in transformingit from pelt to leather.
Following Wilkinson’s, lecture notes on physicabperties tests at the British School
of Leather Technology, (LEA 6001, 2008), emphasiste that although leather is
made by chemistry, it is sold by the physical props. Therefore, any intervention
effort towards the avoidance of causal factorstyfsgal defects in hides and skins as
well as the resulting leather is an essential c@nation which stays at the forefront
in any endeavour towards improving upon qualitynstil and maximise utility and
dependability. From a logical perspective, the idiexl underlying causes and
causations behind the local leathers’ deficienbgge been identified in this study to
stem from the periods of the animal's life and mafteath. Proposed alternative
strategies have therefore been designed basicatlgrie as interventional approaches
towards alleviatingante-mortem andpost-mortem causes and causations of defects
which militate against the acquisition of qualigather to support the attainment of
economically viable leather for improved deliveryf @conomically viable

Leatherwork in Ghana.

5.3 Rationale of the Proposed Alternative Strategge

Eradication of the causative factors and causatdmrdfects which render the
local leather deficient in serving its socio-ecomomesponsibilities has been the
target of the entire study. This study has theesbeen thriving on the principle that
solving the cause rather than the effect is thélpro facing the Ghanaian indigenous
leather industry. Having employed the cause-aneleetheory to study the impact of
the operations of the mandatory activities of thatrsectorial stakeholders of the

indigenous leather industry to bring to the foree tmulti-factorial causes and
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causations of imperfections associated with thealldeather and its production
processes, alternative strategies are proposedirtailcand alleviate the identified

deleterious factors, as well as their means tdtrédse effects.

The backdrop of the strategies proposed, firstipfdavells on the modus
operandi formulation from the critical understargdimnd in-depth knowledge
congregated from the cross-sectional study to ifyetite defects and their causal

reasons.

Secondly, the researcher has conducted variousriey@#s and the best
results have been selected and proposed for appticd he experiments focused on
finding apposite opposing techniques and approaichslaughtering, flaying, curing,
beamhouse operations, tanyard operations and ifigiskperations to counteract and

improve the existing ones.

Lastly, problem solving ideas have also been dréhem secondary sources
through a critically correlation and comparison tbé causal reasons identified.
Existing tested and proven scientific and technicklgleather concepts, theories,
principles and approaches have been assembledtifimeview of related literature

and experts have been consulted.

54 Strategies for Alleviating Natural Ante-Mortem Causes and Causations
of Deficiencies Associated with the Local Leather

Strategy '  Formulation of livestock policies with focus on hastic economic

diversification and maximisation of animal productssignificance.

Objective:  To advocate for a broad-spectrum national animabbndry policy

formulation and planning that encompass and prorhe¢stock production which
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generate economically diversifiable and viable byedoict and also maximise meat

production.

Approach: A well planned pragmatic livestock productivity ositd be made a

national priority based on a philosophy and ratierthat capitalises on harnessing
holistic economic opportunities of livestock raisedthe country such that, meat
production will be accelerated, and by-productshsas hides, skins, furs, horns,
dung, bones, blood, and non-edible offal such adaes, ligaments, cartridges and
fats can as well serve other potential economipgaes including leather production,
clothing and garment, organic jewellery, gelatin@dicine, cosmetics, tooth and
painting brushes, animal feed and compost manufagtuBy such thoughts, the
economic emphasis of the animal will not be limitedneat product as it is currently
(Koney, 2004), but rather, every component of thenal, especially the pelt, will

significantly represent a wealth-chain capableobf greation and poverty alleviation

through leatherwork.

Strategy 2: Institution and implementation of national livestok breed quality

enhancement schemes at breeding stations

Objective: To enhance the anatomical and physiological dhtanstics of local
livestock to boost meat production and consequentfynent and upgrade skins and

hides area size quality, shape and thickness.

Approach: First of all, the nation through livestock poliégrmulators, economic
planners and implementers should acknowledge amekaipte that animal husbandry
IS a core sector in job creation, wealth creatmoverty reduction and attainment of

food security as well as the security of public IttreaThe Ministry of Food and

214



Agriculture should come to realisation of the defietus dangers posed to the
attainment of food security and animal protein $ydmy the dependency on the
natural status of the relatively smaller body-siaéure of the native livestock on meat
productivity, against the ever-increasing natigpgpulation. The need to improve on
the productivity of native livestock breeds becormeperative and a concern for all

government and non-governmental stakeholders afdbatry.

Government through the Ministry of Food and Agriawd (Animal
Husbandry) together with the Ministry of Sciencel dechnology, Ministry of Health
and the Ministry of Trade and Industry, as welb#isstakeholders of the agricultural
sector should collaboratively stir-up research imohancing livestock breeding
scientifically towards maximising meat availabiligccessibility and affordability, as
well as generating animals with by-products thassess diversified economic
implications, especially the pelt which accordimgSharphouse (1995) stands as the

largest single organ of the animal capable of grgat job-chain opportunities.

To gain the necessary scientific support in gemegaimproved types of
animals for farmers to raise, there is need to aakedy resource all government
animal research centres and breeding stations: INuf@gyms, Pong Tamale cattle,
sheep and goats breeding, Ejura sheep upgradeecédbile and Nungua pig
breeding, Kintampo goats breeding, Legon Farms, ENCattle Research Centre,
Aveyime Cattle Research, Yurigu Cattle Research Sadilugu Sheep Research.
When such arrangements are well made, then thegerae as central genetic pools
from where selection, introduction and breedingrapphes such as cross-breeding,

selected breeding and artificial inseminations loamcarried out.
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The Ndama and crosses of West African Shorthorn $)V#vhich are the
dominant breeds (about 90-96% of the entire cattleulation) are known to be less
susceptible to trypanosomiasis and tick infestattbry are also accustomed to the
climatic conditions of the country. These are soexkibition of capability of serving
as the bases for genetic improvement by the intibalu of other Beef Breeds which
produce the best hides, e.g. some breeds of FZddmis, Aberdeen Angus, Galloway,
Shorthorn, Hereford, Santa Gertrudis and Centrabfgean as they are tougher, rather
more uniform in thickness and of a “squarer” shape, less neck, leg and belly.
These breeds and cross breeds are found in ghrith@pal beef-producing countries.
Brahma and its cross-breeds (e.g. Santa Gertradesjhe most resistant to tick and
pests. Dual Purpose Breeds —Devon, Milking ShorthBed Poll-vary between the
beef and dairy breeds as regards quality of hides Thould be part of national
agenda towards attaining a generation of livestaitk reasonable body size and
shape capable of supplying adequate protein nee@hanaian and pelt with area
size from 11 sq.ft. as found with zebus, to 40tsgqd associated with some European
breeds of cattleDe Haas, 1925; Sharphouse, 1995; FAO Bulletin 676188odrack,

2009).

5.5  Alternative Strategies for Alleviating Man-Made Ante-Mortem Causes

and Causations of Deficiencies Associated with thevcal Leather
Strategy 1: Reservation of viable lands for comercial livestock farming

Objective: To boost land availability for large scale andmeoercial livestock

farming towards meat and pelt availability, acdeiisy and affordability.

Approach: Animal husbandry as a form of agriculture demalaah&l availability to

thrive successfully and make the necessary econonpact. However, since land
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tenure system of land management practised indbatry restricts large scale land
availability, it is imperative that government négtes with custodians of lands
viable for livestock production and through parlewrhpassed bills requisite to adjust
land ownership policies such that there can be tasdrvation to promote large-scale
livestock farming in the country. In a broader snsuch adjustment of land
ownership legislation should also extend to remaed leasing by-laws of the country

also flexible for lands reserved for livestock pwotion easy to acquire.

Terrains such as the Afram plains, Accra planesthadnost viable portions
of the vast savannah stretch of grassland shoutdrgeted for reservation in support
of commercial livestock farming as a strategy tasaactualising the attainment of
food security in the various national agenda. Tlie# planes which extends from
Ashanti, Brong Ahafo, Eastern region into the Valtal the Northern region has been
identified as supportive for raising animals duséwoeral factors including the less or
tsetsefly-free nature of the place, semi-humid ®mment, availability of water
bodies and possibilities of dam construction, deesbsterrain with a feel of savannah,
and above all its strategic location in betweennbhern and southern sectors of the
country. In the northern parts, government throupke Savannah Accelerated
Development Authority should acquire vast landshie Upper East and West as well

as Northern region to support livestock productiofarge quantities.

Vast land reserves for livestock production, isgible, should be established
in every region of the country, and declared maifdy commercial production
activities. The lands should be fenced and leasddrge-scale livestock farmers on
regulated terms. In such confined manner, prodoncéictivities can be streamlined

and monitored to facilitate tax collections.
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Strategy 2: Introduction and implementation of silvopastoral and

agrosilvopastoral culture
Objective: To boost feed availability for livestock, limitidd use and conserve land.

Approach: Amidst the restricted availability of lands for corarcial livestock farming, this
strategy is advocating for integrated approach aoning and feeding livestock. With
reference tathe FAO Corporate Document Repository on Integrdtedding, Integrating
Crops and livestock in West Africa is a viable agmh. Since tree crop plantations such as
coffee and kola, cashew, kapok cocoa, coconutpaih, coconut and rubber are found on
large scale across the country, agroforestry systmh as silvopastoral and agrosilvopastral
structures can be adopted to curtail the acute peesisure faced by the husbandry industry.
Such system encourages the integration of livestouk tree crop plantations so that the
animals graze under the plantation. According to Ni293), in low land sub humid areas, a
commercial silvopastoral system for fodder and fpoatuction can be promoted to support.
Accordingly, in highland humid areas of the countilye agrosilvopastoral culture can be
adopted for food production and soil conservatietording to Mohamed (1978), as cited by
the FAO Corporate Document Repository on Integrdiedding, a wide variety of natural
plants grows under tree plantations; up to 70 perckthese are palatable (Mohamed, 1978)
and readily grazed by livestock. This creates nmwssibilities for the approach, which if
properly co-ordinated, even forest reserves camgeamportant under-tree grazing and form
part of the basis of the country's grazing resesiese cover crops can be planted to feed the

animals.

In such integrated practices, it is required tbedge that grows under the tree
crops should be available for most of the year lamdbf good quality. Grasses and
legumes must be easy and cheap to establish, @ablgtiistand grazing, moderate
drought, shade, trampling and diseases and readdypt to variations in soils and

climate (http://www.fao.org/docrep/004/x6543e/X6&404.htm). Forage cultivation
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should also compete with weeds but not with thentpkfon trees for nutrients,
respond to fertiliser, withstand low managementelgevand allow for ease of
harvesting of tree crops, e.g. creeping grassedemuines growing up with young
trees or crowding out other useful grasses andieguon the other hand the grazing
may be killed by shade if the canopy closes. hasessary to caution that due to its
complex nature, successful integration of livestotk plantation cropping depends

on its technical, economic and social feasibility:

Technical Feasibility:

The factors included are soil and climate, the fethe plantation, the
number of animals it can carry, the availabilityfodder, its quantity and quality and
whether these can meet the nutritional requiremeintise stock for economic growth
and performance, the effect of livestock on thefgerance of the plantation crop,
nutrient (especially minerals) deprivation due ¢oafje growth and consumption by

the livestock, and direct damage to the crop bssliock.

The acquisition of land for the establishment a@fnpations and the right to use
the land during the economic life of the plantatiaich could be as long as 40-50
years for oil palms and 60 for coconuts, may bdéadit to negotiate. Plantations

established in grazing land can evoke tenurial lprab.

Rainfall and its distribution, temperature and dgpe dictate the kind of
plantation crop that can be grown. In the savannahsre most of the livestock are
raised, plantations of mango, kapok and teak magdbablished, but the long, hot
dry-season will limit grazing to about three montbs the year. Under these

conditions the carrying capacity may be limited pOpg, 1971).
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Damage to tree crops can be a limiting factor twp#@ivestock integration.
Apart from young trees being trampled and brokemstock debark the trunks and
expose roots of citrus, cashew, rubber, cocoa aamubgany (Personal observation).
Cattle damage leaf tips of palm and eat ripe fouitches of oil palms when the trees
are small and young; sheep pick and eat young cpools and on heavy soils
livestock can cause compaction. In high rainfa#laar grazing and confinement at
night cause puddling of the soil and adverselycaftee root system of oil palms.

Herdsmen and technical assistance agencies areegqu

Oppong (1971) warns that diseases of plants anchadsirequire careful
control. Coccidiosis and tapeworm infestations pravserious problem in the raising
of sheep under tree crops in Ghana (personal cdasamy, while dermatophilosis,
brucellosis, mange, footrot, liver fluke infestatigparasitic gastroenteritis, contagious

bovine pleuropneumonia and trypanosomiasis canceisor.

Livestock/Plantation Integration under agropastoraagrosilvopastoral has a
number of advantages which enhance productivityrfand Smith, 1975, as cited
by FAO Corporate Document) such as: increased ptomuof meat without the
opening up of large new areas of land; reduced imgedosts; reduced surface
erosion; production of organic manure to fertilitee trees and reduced cost of
inorganic fertilizers; speeded rate of nutrient ley¢hrough urine and manure;
provision of additional income to plantation cudtiars through increased productivity
per unit of land; and savings in foreign exchangdestilizer and meat imports. The
lower temperature under plantation trees resultsnoreased feed intake, better

growth and improved productivity of livestock (Maohad, 1982).
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Strategy 3:Institution and implementation of cutting-edge livestock farming

technology in Ghana

Objective: To revolute the obsolete farming methods and/i@te rampant causes of

skins/hides defects resulting from bad farming ficas.

Approach: As the farm damage is the greatest cause of daadirgy, the farmer is
the only person in a position to make the changederision officers should be
empowered adequately on modern techniques of tigkgiroduction that do not only
see the animal as meat, but also guarantee safeergebf livestock possessing
qualities diversified mutualism conformance capatdegenerate revenue to the
farmer from other equally potent wealth creationpbgduct ventures, which the
leather industry takes the central position. Thisstrategically position the farmer at
an economically commanding position to bargaindhles of the animal based on the
value of the carcass as well as the skin. The atig should be the underlying

factors to actuality:

I.  Improvement on agricultural production technologythe sphere of animal
husbandry to revolute a shift from subsistence iiagmto a more
commercialised type to foster and maximise grourghking productivity in
animal protein supply as a vehicle to reduce thgeddency on skins and
hides as a source of protein. This will create asban skins and hides

availability, accessibility and affordability.
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PROPOSED SCHEMATIC DIAGRAM OF SYMBIOTIC
OPERATIONAL TELEPATHY AMONG
FARMERS, ABATTOIR OPERATORS, TANNERS
AND LEATHER USERS.

I

Abattoir operators and
flayers are aware of
the value inherent the skin.
The animal is therefore
handled cautiously during
dressing to guarantee safe
delivery of untarnished
skin for quality
leatherwork.

Farmer is aware of
the economic value
inherent the skin .
Animals are therefore
kept to acquire
quality skins for value
for money.

The end-user
makes the tanner
aware of the
quality standards of
leather prerequisite
for producing footwear,
upholstery, bags etc

The tanner operates
with the needs of the
end-user in mind. Tannery
operations are therefore
carried out cautiously to
guarantee safe delivery
of quality leather requisite
for the intended
end-use.

Figure 5.1: Communication channel requisite fopnmved delivery of quality
livestock, pelt and leather

(Source: Proposed strategy, October, 2009)

ii. Increased awareness of the economic mutualism anmengperations of the
mandatory sectors of the leather industry to atthen leather needs of the
tanner and the end user in correlation to the eoanoeeds of the farmer and

the butcher is prerequisite in ensuring co-ordishaafety delivery of quality
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pelts and leathers to boost local leatherwork endbuntry. A communication
channel,as shown in Figure 5.1 (page 224)eeds to be created to restore
operational telepathy among the key players sut¢heatarmer, butcher, curer,

tanner and the end user of leathers.

National orientation and awareness of the econmailige associated with the
animals’ skins/hides, especially, in job creatiamalth creation and poverty
alleviation should be introduced to farmers andnadindatory sectors of the
meat and leather industry. This will ensure rewéod skins and hides
according to grading at collection centres, and phiee of the hide is
calculated, and included, in the price paid to fensrfor the quality of their
stock. If this trend continues, it will ultimatefgean animals will have higher
value. Therefore, increased awareness to the rodetie leather industry by
livestock producers could reverse this trend of baestock management

practices disincentive to leatherwork.

Again, receptiveness and adherence to standardissestock management
operations which safeguards the well-being of thienal need to be enforced
in the country to alleviate the horrendous and nratic conditions which
animals are subjected to. Farmers need to be ettltatadapt to improved
regular maintenance of animal needs appropriatdgcording to Koney
(2004) and Iwena (2008), successful livestock petidn depends on overall
operational improvement management of housing dmeltes, sanitation,
feeding, disease control and healthcare, as wdlresding. Invariably, such
desirable practices practically result in improwvivery of quality pelt for

leatherwork since there is a high tendency of redwsusceptibility of animals

223



to pathological infestations, long contacts wittnguuncontrolled pest attacks

and famine.

v. To void the defects brought about by brand matkis, mecessary for farmers
to be educated on the negative impact renderduetartimals’ skins and hides
by the burning and the use of acid based colouttermatively, for the
purpose of identification, extension officers aneterinary officers should
vigorously educate farmers on harmless and suitaleniques of livestock
branding such as plastic ankle straps with numh#estic ear tags, plastic

neck chain or plastic neck bands.

Strategy 5: Introduction of accelerated national lvestock health delivery

scheme

Objective: To accelerate animal health and productivity tmisaboosting meat and

pelt availability, accessibility and affordability.

Approach: Introduction of eradication measures againstopantasites and
endoparasites as well as all forms of pathologigaints towards quality animal health
and productivity is the surest approach to aninedlth. This will require regular
compulsory systematic mass dressing of animals mglecticides and deworming
agents. There is need for the institution of naldivestock healthcare programme
aimed at meat and by-product improvement throughlieation of high pathological
and parasitic infestations leading to wide rangal@matitis and loss of livestock.
Strategically, this can be done through the intotidn of affordable or free
compulsory systematic mass insecticide sprayingydeoing, regular deworming,
vaccination, dipping and general health inspectiopseterinary officers. This will

subsequently require adequate capacity buildingvaitrinary personnel through
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adequate resourcing and infrastructural buildingupport national outreach control

programme to guarantee animal health.

Strategy 6 Forage preservation for sustainable livestock feedg culture

Objective: To promote the availability, accessibility and adfability of good animal

nutrition throughout the year.

Approach: This is based on pasture establishment and mareagdgmcreate the
availability and easy accessibility of forage favebktock to derive the nutrients
prerequisite for maintenance of their physiology @elt nourishment. Although land
availability for livestock keeping has been ideaetif as problematic, it is proposed
that government creates the enabling environmeipramote investment in animal
husbandry and intensification of pasture establefinwhere vast lands would be
reserved and engaged in the cultivation of foddeps possessing qualities such as
high annual yield, persistence to avoid repeatedragplant cost, ease propagation,
high protein content, resistance to drought, hegtf to stem ratio, multiple harvest by
cutting and should be compatible in legume/grassture (Koney, 2004; MoFA

Manual, 2009).

Existing communal pastures and graze-lands carmobsecved and managed by
community officials and unit committee members tswee proper management to
maintain the necessary crude proteins and nutrgnetequisite for livestock growth
and development. This will require regular weedifggtiliser/manure application,
trimming, harvesting and hay making. Such pastoagsserve as avenue for revenue
generation through pay-and-graze by farmers. Logdstfarmers also need to be

sensitised and encouraged to form associationsable them acquire loans and lands
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to establish and manage pasture to support goedtéick nutrition. Government
through the Ministry of Agriculture and private agitural organisations should
embark on vigorous action towards the provisiogle#ap, adequate and high quality

feed throughout the year. Availability of certifiadd viable seeds is prerequisite.

The nature of livestock production currently regairan urgent need to
alleviate leather grain wrinkles, fibre coarsendsmseness, poor elasticity and
strength properties, the adoption of pasture manege has been proposed as
impetus to guarantee the sustainability of growtttgsns of animals through

accelerated feeding towards achieving early mattoimarket size.

5.6 Strategies for Improving Transportation of Livestodk

Strategy 1: National orientation on animal rights and strengthening of

enforcement

Objective: To advocate for animal rights and recognition tbé animal as a
respectable entity in the ecosystem relevant tetis¢éainability of mankind: socially,

economically, culturally, religiously and politi¢al

Approach:  Awareness creation through education based @en ehormity of
philosophically strategic role of the animal in thestenance of social life, economic
life, religious life, cultural life and politicalfe on earth; hence the relevance of their
existence to man. This is an alternative approacivert the preconceived idea that
“an animal is an animal and should be treated els,’sa statement heard often at the
farms and slaughter centres visited. Intensifiegcatdon and sensitisation of farmers
and animal owners to help them realise the muimalexisting between the

recognition of the animal as an entity in relattorthe treatment prerequisite to fully
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harness the socio-economic and cultural benefiierant the animal. When this
mutual psychological accord is reached by the farthere will be a systematic effort
to support the animal to exhume its inherent secomromic, religious, cultural and
political significance to be tapped to support thestenance of the owner and
mankind. Consequently, the protection and welfdrarmamal groups such as ovine,
bovine, caprine, equine, swine and even other pelisbe held in high esteem, and
that will translate into improved productivity ofnianal which the skin is not

exempted.

Institution and enforcement of livestock transpban policies should also
emphasise prescriptions and description of velyges certified for transiting animal
types. Vehicular loading capacity should be deteediby the ratio of animal body

size and weight to vehicular space capacity.

There is also an urgent need for the institutidninbense animal rights
protection laws to cater for the welfare of thenaali Such legislation should be
formulated to spell out the position of the aninralthe economic, social, cultural,
religious and political structure of the countrgnice the treatment deserved by the
animal and punishments associated to breaking tfdms. will help eradicate the
cruelties animals are frequently subjected to sischnnecessary whipping with clubs,
wires, sharp-pointed goads; negligence; overcrogydsuffocating; overstressing in
retched vehicles, and unhealthy mode of transpontah long vehicles, buses, car
boots and upper carriers. When such by-laws arétutest and implemented,
mechanical defects such as cuts, marks and woundgynsustained by animals will

consequently reduce.
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It is necessary that Ghanaians are encouragemrtodnimal rights protection
organisations to support, maintain and fight fag Sustenance of the animal to the
benefit of mankind’s existence. This will acceleradhe enforcement of animal
welfare protection legislations. Alternatively, sch clubs, church organisations,
workers unions, church leaders and social orgaoisatcan spearhead such

responsibilities to support government agencies.

5.7  Strategies for Reducing Dependency on Pelt asolein Source

Strategy 1: Diminution of high dependency on skins and hides asource of
protein

Objective: To reduce the existing keen competition in petfuasition.

Approach: Education towards aversion of acquired pelt éelyjctaste of Ghanaians.

Awareness creation through education of the matseards (1) averting acquired
taste in pelts, (2) cultivation of good nutritioafig habits, (3) proclamation of the
enormity of economic benefits inherent in skins dndes when engaged in the
leather industry than the ‘wele’ or ‘kawuro’ prodion, and creating a boost in meat
availability, accessibility and affordability thrgh revolutionalisation of livestock
farming from subsistence to large-scale commesadlitype. Government through
the Ministries of Health, Employment and Social ¥&ed as well as Trade and
Industry, first of all needs to appreciate the ageesffects of the high dependency on
pelt as a protein source and the implications oblipthealth, child development,
human resource development and stabilisation araghimal by-product industries
of which Leatherwork stays at the forefront. Thisowld trigger an immediate
education programme which lays emphasis on seaisitnsto create awareness on the

job chain and wealth creation opportunities théhleaindustry offers.
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Such an educational programme will also packageleather industry to
attract investors to boost its economic signifiegrespecially in pelt preservation, salt
mining for curing, pelt transportation, pelt exm@idn, establishment of modern
tanneries, tannery implement manufacturing, tanrergmical manufacturing and
sales, employment of tannery technicians and tanteather transportation, leather
sales, engagement of leather in artefact manufagtun sectors such as footwear
(shoes, sandals, slippers and safety boots), uphpl¢sofas, chairs, car, train,
aeroplane and ship interior decorations), garmietiting (jackets, coats, ties,
trousers, hats, gloves and helmet) and contairsags( files, portfolios, journals,

wallets, picture frames, cases to mention a few).

5.8 Strategies for Alleviating Post-Mortem Causes ral Causations of

Deficiencies Emanating from the Slaughter CentresiiGhana

Strategy 1: Provision of appropriate and well-equiped slaughter centres in the

regional and district capitals of the country

Objective: To guarantee improved delivery of quality skingl dndes for leathers

possessing qualities prerequisite for industrigisation.

Approach: First of all, anational sensitisation and enforcement programméhen
need for quality delivery of wholesome and hygiemeat through approved slaughter
centres is prerequisite to improved delivery of liyaskins and hides. This will
require policy formulation, implementation and esfEment which streamline meat
processing activities to ensure that people with rbquisite expertise and certified
technology and accredited establishments are iedoim animal farming, trading,

transportation, slaughtering, dressing and holsiat delivery.
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To augment and accelerate the attainment of ipesitnpacts through the
programme provision of appropriate infrastructuoe support the operations and
activities occurring at the various slaughter cesitrespecially, the slaughter houses
and slabs is imperative. Sourcing of funds and stiment in the meat production
sector should be done through government initiatimed accentuated by private

partnership programmes at the international, natjorgional and district levels.

Improvement in the quantity of abattoirs in the mioy is necessary. Also, the
standard of district and local community slaugldiabs need to be uplifted operate
with improved facilities such as approved structutairage, stunning box, slaughter
floor, chilling rooms, condemnation yard and laltorg. To ensure safe delivery of
skins and hides through reduced bacterial contamimsg gambrels and tail grips are
needed for hoisting animals for proper bleedifkgre 5.2, flaying and dressing

need to be carried out on cradles as suppoFRigaie 5.3, page 231 flaying should

be done with mechanical flaying wheels or knivethvaurved shaped blades, water
availability for washing, pallets for stacking peit piles for salt curing and storage

(Figure 5.4, page 23l1and stretchers for air drying when necessary.

Figure 5.2: Simple gambrel for hoisting ruminants &dequate bleeding

(Elliot, FAO of the UN, 1986)
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Figure 5.3: A simple cradle to support flaying hetslaughter
houses and slabs.

(Source: FAO Service Bulletin, 67, 1986)

Figure 5.4: Pelts stacked in piles on a pallet $aift curing and storage.

(Source: FAO Service Bulletin, 67, 1986)
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Strategy 2: Education on standard folding methods foskins and hides for storage

and transportation
Objective: To avoid folding damages and ease bailing of peltransportation.
Approach: Presentation in terms of bailing and folding afieading is important for
good marketing of skins and hides. In general efiatfolding terms, the first two
folds are made roughly one-fifth of the full widdf the skin and parallel to the
backbone line, the third fold is made about twithifof the distance from the neck
end to the tail folded toward the tail at right kEsgto the backbone and the fourth fold

is made along the line of the backb@Rr&gure 5.4).

First fold Second fold

d
[
|
|
|
[
|
|
|
I

d

Third fold Fourth fold Final fold

Figure 5.5: Folding pattern for hides and skinseafturing
(Source: FAO Bulletin 67, 1986)
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Strategically, since sodium chloride (common satjn abundance on the
coasts of Ghana, it is an advantage to skin and pidservation against bacterial or
enzymic activity to maintain their leather propesti It has been proven that water
held in the tissues of pelt after flaying amoumntaitbout 60% of the total green weight
and dehydration effectively reduces the risk o$ues breakdown when efficiently
performed because the residual water content idfioent to sustain the preferred
conditions for microbial activities. When sodiumlaride is employed in curing it
also acts as a bacteriostat if present in adequ@teentration, and it can be made
even more effective by the presence of additived sis boric acid and naphthalene.
It is proposed that government pays critical aitentto boosting the animal
husbandry sector to boost skins and hides avatlabil positively affect and create a

boost in the salt mining industry to advance thtgon& economic development.

5.9  Strategies for Curtailing Post-Mortem Causes ah Causations of

Deficiencies Emanating from Local Tannery Operatios in Ghana

Strategy 1: Provision of tannery equipment and enh@cement of tanning
methods

Objective: To upgrade and eliminate obsolete tannery appesac

Approach: To accelerate tanning manufacturing which resuitsleather with
requisite properties to meet industrial utility, apgrade of production methods and
technologies is prerequisite. First of all, the nianry environment needs to be
cemented to avoid contaminations with sand andayocganisms, effluent treatment
facilities to accommodate liquid waste and congiolpollution needs to be in place.
Drainage system at the tanneries is needed to anighne effluent treatment. Again,

to control bacteria and fungi attacks and fac#iti#ather manufacturing processes
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such as beamhouse, tanning and post-tanning aisthifig activities, the following

facilities need to be provided.

Provision of financial and infrastructural supptrtanners and leather artefact
producers is necessary to boost the indigenoubdeaector as part of Small and
Medium Scale local industry improvement support job and wealth creation
towards poverty alleviation. This will help the tears to invest in improved tannery
facilities by cementing their vats, obtaining padldrums to facilitate the liming,
deliming, bating, pickling, tanning, post-tanningdafinishing processes. Again, with
assisted financial support, tanners can purchases$@&igure 5.6, page 235, shows a
design of a horsefor holding pelt and leathers at the tannery tevpnt dust and
microbial contaminations when kept on the tanndopr§. Both electronic and
manual scudding devices can also be purchased daiihg and defleshing to
facilitate the beamhouse operations. Local raw nasecan equally be engaged in
tannery equipment construction for tanners to ifatd and ease the tediousness of

manual operations and also catalyse the produptiacess of leather.

Also, since tanners work in clusters, it is progbs®at automated machinery
such as electronic drums, paddles, driers, milacstumbling equipment are installed
at the tanneries to operate for appropriate feseovice charge. Water as well is
imperative in the entire tanning process; provisainwater free from impurities
which react with processing chemicals is also ppeigte. By proclaiming the
enormity of economic benefits indwelt the leath@fustry to Governmental bodies,
banks and financial institutions as well as therergrivate sector, partnerships can be

formed to encourage such ventures to promote Leatink in Ghana.
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Figure 5.6: Proposed device for horsing pelt anatter at the tannery to avoid dust,
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(Elliot, FAO of the UN, 1986)

Strategy 2: Recipe proposed for shoe upper leath@roduction

Objective: To manufacture leather purposefully tanned to mssdbe qualities

necessary for shoe upper production

Approach: Specific manufacturing procedures known as recipeged to be
formulated as guides for tanners to follow towageserating leathers with specific
properties to meet specific industrial utility amgbplications.With this strategy,
different recipes are designed for leathers meantdifferent end uses such as
footwear, upholstery, bags, clothing accessorielsgammentSince leather is said not
to be made unless its end use is known, the rdsipesigned by the following
procedures:

Identify the end use of the leather to be madepsbelt from the right source
(goatskin, sheepskin, cattle hide, horsehide, jgsk ostrich skin), choose the right

equipment, right combination of chemicals and qtiast based on the quantity of
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pelt to be processed. Specify the production psotedollow including the specific
processing time, temperature, control and operatimmecks required for every
activity,

It is important to mention that due to the techliies involved in recipe
formulations, tanners need to be educated to beconore oriented, circumspective
and receptive to follow recipes for leather produttAn example of proposed recipe
for shoe upper leather is presented as follows:

Caution: The recipe below has been designed in conformitthwarocessing drums
due to the mechanical action it impacts on the tang activities to facilitate the
process. Adjustment is required in the quantity diemicals and time required for
the activities. The recipe designed in Appendix § favourable for the pit/vat

method.

Table 5.1: Recipe Designed for Tanning Pelts for¢tavear Upper

Raw Material: Cowhide End Use: Footwear
Weight: 60 Kilos Equipment: Rotiéng drum, paddle
Process Quant. Chemical Temp. | Time | Comments
Dirt Soak 200% Water 25
x Surfactant
x Bactericide 1lhr
Drain
Main Soak 200% Water 25
x Surfactant
x Bactericide Shr
Drain
Flesh Trim and Reweigh
New weight:
Unhairing 80% Water 20
1% Lime
0.5% Sodium Sulfide 60% 30’
+ | 0.5% Sodium Sulfide 60% 15’
+ | 50% Water 20
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1% Lime
1% Sodium Sulfide 60%
Swelling + | 100% Water 20
1% Sodium Sulfide 60%
1% Lime
x Degreaser O/N pH 12.5
Drain
Wash 100% Water 20 10
Drain
Wash 100% Water 35 10
Delime 50% Water 35
3% Ammonium sulfate
0.5% Sod. Met. bisulfite
x Degreaser 60’ Check pH 8-9
Check @, PT slight pink
Formic acid 10 Only if pH is >9
Bate + Pancreatic bate x’
Drain
Wash 100% Water Cold
Drain
Process Quant. Chemical Temp. | Time | Comments
Pickle 80% Water Cold
6% Salt
0.8% Sod. formate 10’ Check Bé 6-8
+ | 1.8% Sulfuric acid 98%
x Fungicide 90’ 80% Pickle +20% wash
Check pH 2.5-3.0
Check @ BCG yellow
CTS (25%, 33%) 90’ Check @
Basify Magnesium oxide O/N
Increase T slowly to 40
pH 3.7-4.0 (masking)
Check Boil testor T
Drain
Wash 100% Water 40
x Fungicide 10 80% pickle + 20% wash
Drain
Process Quant. Chemical Temp. | Time | Comments
Wet back 300% =39L Water 35 10-15rpm
0.5% =65g Surfactant 20 Check after
10’
Drain
Neutralise 100% =13L Water 35
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1% =130g Sodium formate 10’
0.25%=32.5g | Sodium bicarbonate 30’ Check @ BCG,
ph4.6-4.8
Drain
Wash 200%=26L Water 35 5’
Drain
Retan 100%=13L Water 35
3% =390g Replacement synthan
3% =390g Veg. Tannin (Mimosa) 20’ Check pH
20%= 260g Water 35
3% =390g Acrylic Synthan 20’ Check pH
Drain
Wash 200% =26L | water 50 5
Drain
Dye/Fatliquor 100% =26L Water 50
1% = 130g Dye 10 Paste if
necessary
+ 4% =520g Sulfated/sulfited fat 1 Emulsify (1:4)
2% = 260g Sulfated fatliquor 2 Emulsify (1:4)
2% =260g Sulfated fatliquor 3 Emulsify (1:4)
Fix 1% =130g Formic acid 20’ pH 3.6-3.8
(0.5+0.5)
Drain
Wash/Rinse 100% =13L Water 50 5’
Horse up
Samm-set
Vacuum
Toggle

Explanation of the processes in the recipe

Curing:

a. Avoid degradation, thus rotten, putrefattioacteria attack.

b. To permit or allow storage of raw hides/skins.

c. make rehydration easy at the beamhouse
d. make transportation easy

e. preservation should be reversible—-it should catse any

chemical change of the raw hide

Soaking 1. Removal

2. Rehydration
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a. Removal of wash — fat, blood, dirt, manure, salistructured
protein/soluble proteins

b. Rehydration, to allow water to transport chemicai¢o the
collagen fibres

c. To attain flexibility of fibres

d. Open fibre structure

NB: For purposeful soaking: It is where soda asadded to raise the pH to support

or begin the liming process. Some other chemicalyg be added to start swelling.

Liming/unhairing
1. Removal 2. Swelling 3. Saponification 4. Raise p
1. Removal: a. Keratin removal
(i) epidermis (proteins—soluble or un