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In ceziing th mead and neat byproducts it may be worthwhile,

at the outamet, to deiine thepe and other related terms as precisely as
possible 5o ac to avoid «umbiguity in late» discussion. lleat in the

coataxd of this paper reierz to the carvcass end cercass products of
plreghtersd animaly are lean meat standa for carcass Jevoid of fat and
tone, &iitvle rtion of the curcass therefore consiitutes lean plus

Jet, wherans non onrenss eomponents utilized for human food are classified
as edible offala, Theose two consiituents togethier make up adible meat.

T‘ue repainciey of the gloughiered sioock comprising the inedible portions

ef 4he earcass plua the inedlble olfal is designated as meat byproducts

o~ the 'firth (pavier! of the nnimals However, the distinction betwesn

tha edible mest and {35 inedible byproducts is rather arbitrary depending
upon & varigty of factors like thes general economic and social condition

of tha 9@&}313, thedr eating habits and dietary practices, religious beliefs
and sentloruty, the ctaius of animal health in the area, degree of control
and sterdarde of veterinary snd mblic health inspection, as well as the
ptructure oro crsiesm of working of 4 3 abattoir indnsty °s Since these
raraters vary to 8 larg: extent from country to country it is patently
chviong thal wis' goos as & wect Lyproduct in one place wider conditions

of rulaiive ovilpa s woed not nesecearily be so in another of comparatively
modest means. Tncrcened affliuence gensrates demanu for meat which is more
quality orientcd and az a rerult cewtain perte of the animal are declared
1ncd4nls and Lincs besoms untizlesbles sor human consumption. Indeed higher
i1he incoaes of the conmuser the aigher ie the percentage of potential edible ol‘fal
which 48 used Tor inedible purpoges. Based on the currently accepted nomms
of veterisary ard jublic icalih inspection and control il ie generally
recognized that on on avercse 5% of the jive weight of the cattle accounts
for the edible portien with *hie inedible byvroducts like hides and skinl,k
blood, bone, irtostines, hais, horns; hooves etc. Constituting the rest of
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the 44%, the shrinkage and lous Being ol Lue oxder o one percent only.
The corresponding averase Urecned Jislis of hos and cheen sarcies are

el

70 and 47 percent respectively,,

The basic problem in the fjelq 18 tue salvaging and e fective
disposal of these anim:1 byproducts 'rom the overeall congiderations of
eoonomy, health, hygiene and sanitaion. In most o the nprimary prce
ducing countries the imll Presntirlities for 1jie aevelorment of, these
byproduct resources are yet to e realintically woriked out. Tn contrast to
destructive disposal of these valuable materiale crnstituting a downe
right waste at considerable recurring cost o labour, transport and
conversion plant services, their optimum uge, re-use and redycling as raw
materials for a nmaumber of secondary ancillary industries will con-ert

them into a positive source of profit revemue, Whareac wasies of such
valuable natural resources breeds poverty, their conversion into uaeféle
wealth generates affluence., waote ot any sori iw thereiors a costly ‘
lnxury a developing country can ill afford and yet the science of
effective waste disposal on an economically viable scale has been neglected
80 mich so that the non/mal utilization of potent iclly valuable animal
bmoduc:ta still constitutes a veritable ‘drain' on national wealth in
most parts of the developing world, India for instance losee anmally

USE 70 millione for not utilizing optimally her animal byprodnots.y
Besides, such wastes have other implicat.ons as well the, keep the cost
of the concerned rrimary product vi: meat relatively high and t¢ that
extent restricts its competitive capacit, particularly in the international
market much to the detriment o the country's sconomy, Meat is a high cost
food item and failure to optimally utilize its byproducts tends to make
this meat production cost still higher thus pricine it out of the U
chas_sing power of the majority of the country's most needy consumers,
Indeed, rational utilization of the resuliant byproducte may well be a

ma jor factor in the over-all profitability of the meat producing induﬁryg

Thp market for meat, particularly procesged meat, is a dynamic
growth area in hipgh income countries and developing countries should be
quick in exploiting this situation by pursuing the posaibility of exporting
such meat to the sophinticated markets, Production with this end in view,
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however, has to be systematically plamed and should be large enough to
take full advantage of the economics of scale ana byrroducts
utilization, Better utilization of byproducis will be immediately
reflected in the increased return per animal and to that extent will
give additional incentive to the primary meat producer i.e, the
stockowner, It is only through these pre-planned supperting economic
measures that \ nasceni meat industry in a developing country can
reasonably hope to mamifacture products of high quality at costs ;
comparable to those in developed countries and thus expands its share
df world trade in processed meat,

Primary proceseing and utilization of animal byproducis
constitute an important agro-industrial memilacturing tub-nctox? of the
livegtock industry affording considerable shift in processing fron developed
to developing countries, Wt is often the most neglected and teohaically
the least efficient. Thic is mainly because in the majority of cases
management resources and physical :rcilities are overwhelmingly deployed
towards maximisation of prime carcasc meat output and the optimua
utilization of byproducts typically takes a very secondary place in the
~ soale of mriorities for production planning., Ar a general rule the less
developed the economy the greater thic dlsparity in emphasis appears to
be. This is most unfortunate because it is precisely in a developing
eoonomy that such e need for effective economic utilization of the
byproduots is the utmost in ae rmch as it is emgentially a labour
intensive industry oriented towardis export promotion and diversification
88 well as import subatitution and given a significant improvement in its
technical performance would not only sccelerate the optimuam utilization
of.the indigenous raw materials within the country tut alpo stimlate
development of a mumber of vitally important ancillary proocessing
industries, thus cresting additional employment opportunities partioularly
in the small soale sector. ‘

However, a qualifying minimum throughput is required for ensuring
the fmll benefit of the economics of scale in byproducts utilisation, An
anmal throughput of at least 30~40 thousand animals iz recuired to make
processing of byproducts econominal through getting up a mass jroduction
line as opposed to individual alau@ttering:y?hemafter the unit cost of
production contimes to decline at leasi until scse 100,000 animals

‘Q/Q’l
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S, o4 mny not be maite wcoible to Mmlly
ubilize thess byproducts in sdng o Yl elawghioring es-ablishments in
the developing counlries wainly hesrnes o Jdmited throurhe -t it ie
nevertheless Jelt tha* witn fa® provision of elementary racilities of
hondling, cleaninz and weehing and spplication o rather rudinentary
sechnology mach ol this prtentinlly valuable raw material may ve
galvared and throush prelininaxy peeservation ang treatment in the
place of production sgild be rendered tachnically 011 worthwiile for
gubsecuent transport and siorape, pending fuller grientific processiug

at convenient centres,

Pha possible economic atilization of some of the princiml
arimal bYyproduets for various end uges ig briefly digcuased Wlow,

Rices apd Tkine

In normal tices hideo generaliy account T =30 percen’ of 4the
tatal valus of the animal with skins contrivuting appro- imately 25 pereent
of the same, In coss o7 3-all enimals ergicularly byproducts way well
Fiﬁ%fiét as great nn 1nCHae a5 the sale of dreciec 0&T3R8H. Heightuise,
cr the other hand a eood bes. trpe cov o steer hide will average
approxizately T = e pexoent oL thR Tigs wel sht @”&7 the corresponding

j .Aeg and skins
are by far the most important among the somme rcinily exploited animal
nyproducts ard treir conventional end=uge utilizotiono are toe wall known
to need furiher slaboration here. Receni retearciss however have laid
eaphanis oh nop=conventional applications of hides and sking and LAVS ‘
scught to explore posaibilitien for newer uses of collagen derived from
them, Apart from ihe commercial production of reconstituted collagen -
gheets Tor artificial saustge eanings, considerable sucosns has been
achieved in the preparation of & mamber of coliagen derived mrgical
rmtepinls including coimie. gemieperieabls nemoranet, implants and ylﬂ!
and artifieial acrmo. Another line of contemporary investimtion relates

figare Jor & siusp skin 4ill ve around Jel. (percent s

to the porsible wae o lide and rkin collagen ap a basie material for
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mtritionally balanced hiown {eode througl adeciote modirication and
reinforcement of the naturzlly delic.ent cacent 2l anino acids, Hide
collagen can aliso be used as functional aiditiv~ and protein supple-
ment -~ @& rea? binder, extender, veretabls proiein texturizer or
components of high protein synthetic neat,

IE& s i ,i_.'nen

Mammalian small intestines as raw material [or sausage casings
constitute another important slaughterhouse byproduct of vary
considerable export potentiality. HMach cattle yields 140' of these
{ntastines while each gzoat and sheep coniribuie a length of 65 feet. /
Sausages, as a class of convenience {ood are becoming increasingly
popilar all over the world, some / billion pounds being anmually
conmumed in the USA alone, In most of the Wewtern Horld as much as
10% of the total meat conmumption ie in the form of saussages. Sausage
eating has also come in a big way in Japen with 3 current anmal
oonsumption of 1C7,000 tons, necesgitating an import of 4 million hanks
of animal casings. Japan's consunption cf sausages is expected to rise
$o0 210,000 tons by 1977, when its requivement for animal casings will
be almost doubled to & million m::ks.l/ﬂxia gives some idea of the
world demand for animal casings. The sub-standard tratitional methods of
ouring of these intestines by wet sulting ag are currently in vome in
most of the developing countries however fail to meet the highest requirements
of sanitation and hygiene prescribed dy the food regulations of the sophi-
sticated importing countries. An improved method of processing the imtes~
tines in the dry, ready %o wet condition and in & completely sterilised

form,1f nesersary, has Leen vacently developsd. This process, wvhich is

eapable of producing anime) ocssings of the highest standard is amesable
$0 eany implementation in a developing country particularly in the small
sonle sector. DBesides being used 28 causage casings, the processed
intestines can also be advantageously utilized as the starting material
in the mamufacture of surgical sutures, cports guts, musiocal imtctyument
strings etc., all of which in addition to having an aseured domeetic
market, are capable of' becomins ace .oreign exciange earners for the
oountry.

3/ Tvid. ofes
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Other orgars, siande and Liscucs

S3ines a long time, nhysioiog sally usetul subsiinces of benelit to
human beingc heve bLeen founc in many of the animal tiscues and a large
mumber of glandular derivativer, biological compoundo and other clinical
products have been propared i{roa them, In this context, neveral of the
organs, rlande and tissues iilre rancreas, ovarien, thyroid, para=thyroid,
pituitary, suprarenal, dile, testes, stomach and mtomach linings are of
interes: tc the pharmaceutical industry Cor ihe preparation ol a numbeér
of naeful derivatives extracts and enaymes like &eai:cated bile, cholesterol,
pituitary, pancreatin, trypein, pepein, rennin, D~Catalase, hyalurcnidase,
deoxyribomiclase and cytochrome=c, The concerned raw materials are,
however, extremely time and heat sensitive and lor retaining their
potency need sophisticated (acilities for collection, preservation and
psrmssing. The economic viability of commercially exploiting some of
these substances will depend on a mumber oi factors,vrincipal among these
being the scale of availability, proximity to processing cexxtres‘and the
relative price of alternate and substitute materials in the market,

Hair, wool and briptles

HWool ani such specialised hairlike mohair f{rom angora govats,
Pashmina or Cashmere from Cashmere poats, llams and alpaca hair, camel hair
aw well as ordinary goa: hair of sa table quality may ve adequately
scoured, processed, bleached and dyed or in other ways modified to meet
the varied requirements of their uliimate end uses, In case of cattle,
hair from tail and ear ie of particilar commercial interest, the bLody hair
which constitute approximately o percent of the soaked weight of the hide
in the tannery are mostly wasted. Pig bristles particularly from nmative
pigr and hogs have consideralle value and find ready markets abroad.
Pedigree pige however produce hair instead of bristles and these are mostly
wasted, On an average some {~C 0z of bristles can de obtained from each pig.é'

There iz a good demand :or ihe coarser varisty of hair and wool
for uee in carpets and carpet basking and for making insulation and
automotive felta, All other waste hair and wool can be nade into a pree
digested nitrogenous concentraie with approximately 14 percent nitrogen for
uge in hop larms, vine yaris an: ‘or other sophisticated horticultural
cropa.

1
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Raminal and siomasn o mbanto

Recause o7 their sep arture and iy thege Deprednes

. “rsate a major
Tironuertal \ .

public health ha .arg /fahe '*"miaiy srevlen in eluughterhounes., Their

eflective disnosal tirough econvmics utilirat{n i Lherelore Mn:bly desirable,

The contents on ury: ng oA b nasd fo a limited sxtont in o pultry feeds as a

substitute {or bran zni algn in eall rations ag a source of demgipable

ruminal flora, The rect 5 the wrterial, nowsver

oan be tuitably composted
for use in an adjoining rarden or or

clard or mope advantageously utilized

along with other slaughterhouce westes and sYenpings Uor Lhe generation of
methane gas within the emiges for the necess cary hieat ond light.

Blood

By and large blood conatitwies 1/11 = 1/11 parts of tue Lody weight
of the animal, ‘ieckom.ng an average yield of ten kmu of
cattle and one kep

blood from each
from sech gotat and sheep it ip expected that each
large animal will yield wpproximately 2 kgme of dry blood with small

animals contribmting some 200 e ear;h. In terms of blood meal of 10 perc:ent

moigture content it ic generally asssuned in commersial pmduccion that

smell animels and catt e yield gpproxinziely %=6 and BT kgme per 1000 kgs

of their respective livs yei ghtk, 3 The extent of evononic loss whare blood

ie not utilized at 21l ran thapsfora ¢ be engily imarinec,

Apart from its mein use ae blood neal e

vl nitrosmnous concenirate
which will b relerres ts Inter, premrations of solnble blood extract in

wesence of anti-coamiants have wide industrial appiicaliocns ag adheaives
particularly in plywood irdusiry anl for crown CorKs, 4o a clarifier fop

various industrial exi racts, as a gtadbilizer in biturinons emulsions and

' mecticidal ana fungicidal sprays, Besiden it is extensively used in
the finishing of - leather and in the manufucture of [ire extinguishing 7 5
foams end moulded ceramict with Coam structure. Uthar epecific arplications .
of blood includee its use as the gource material for a’lm}.n for printing and
phamaeutical indusiries, Llom charcoal for gma a;:serrﬁuon,solvent

- Pecovery, and as decolorising a,,gmte for & mumier of industries, including
cane sumar, rubber, pharmaceuticals, oils and "ats and a’soholic beverapges,

1/ and 3/ 1nid, o PRy




sterile wicle blood and serum, %lood piagma anl blool celle for the pre-

paration of a host of pharmnceuzical derivatives, ensymes and chemioals,

Bones

Bones account i'or approx:mately 195 percent ot the waight of dressed
carcass in oase of cattle, ranging {ron 12 percent “or healthy animals to
a8 mch as 30 peroent ilor the more bony ones, In small animale like sheep
and goat they represent about “0=:i(C percent o much weight. The organic and
inorganic oonstituents in vone are generally present in the ratio of 1 1t 2,
and it ie generally reckoned that each cattle on an average yields
13¢5 = 18 kgms of bone meal, ‘hat ‘rom the goat and sheep being 1.8 -~ 2,8
kgms only. The organic component representing 33=3G percent of the total
weight mainly conainte of ossein the mother substance for high class glus
and gelatin whereas the inorganic portion is principally composed of
oalcium (32.6%) and phomphorus (15.2‘}5);5/ In places where chlorine disposal
is a mroblem or where hydrochloric acid could be made available cheaply,
conversion of hones into ossein and recovery o' dicaleium phosphate as &
byproduct may prove econcmically woethwhile, In this context it would
thersfore ceem preferahle to export bones in the form of ossein rather
than in the conventional form of Lone meal, bone grist or crushed bone.
Proceseing of ossein into high grude photographic and phermacentical gelatin
will be the ultimate siage of utilization of this valuable bdyproduct. A
considerable gmount of neatsfoot oil }wing important us~ as a precision
lubrioant can be recovered from the .cesh shinbones of an.aals. Each
cattle may yield up to a pint of such oil which may be subsequently made
foot or stearin free, Bone marrew usually contains 95 percent of pure fﬁ.y
Sinews could be separated from bones and salvaged both for export as such
and for making slue and technical gelatin for primiing, paper, textile, match,
mineral and wood processing indust:les, Other useful products derived
from bone include calcined bone and bone char, both of which have wide
industrial applicaiions.

Horne and hooves

Like bone, these are also comprinded into meal which hae mach the same

use ag the bone meal, although it commancs a vetier price. Intact horne

5,/ Milization of Animal By-products, ¥AD 1962 u./c..
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in uesi an & lubricant tor the mems Lis,
& m&r&rﬁf‘ apesinl chemionls insluding
weiting apernto ol matarnary o '

ammonium compminds,  In many develaping
cuntries, housver, there are netl :al

and with .he tyre imluaiey where it
Fat i6 the olarting ma*erial ‘or

vags! from 1ndygenvus sonrces to the

marimam pognit e eaztar aithrugh nwbetaniin) usativies of the asame

continue tc be imporisd al consitergble coul Af viingble rareim exshange,

Animal st e aleo cnn optad fat sRoreenings worsugh desdarization, and
blending with tea® at und anbge mently etabilised by anti-sxidantn., The

Yew grade Sntn and vage arCit S immen conmuspiion oan be advantageons Ly

el oane 3ol matiens fop increasiny tasir pulotability
and caloriiie valus, I is

mixed dnte noulioey

Jhrpelove sconomicaliy deairable that every bit

of worihwhiie iat molicularly the emul, necenterie uni amdoninal fat io

TecCovers] Ueom thim Laneiasie Cengidoratie amount ol “at can alus be

srlvaged Crom ylesabisgn and riue sfosk,

Ueeleos rawt. hidec i"i

vl e

411 these pircellinemns careeasy remnants not ueed ﬁ%ﬁﬁiﬁg ars
converta: into copreeite sares s real pre‘arably throusi iy rendering,
Depanding apor its conpociiton, cuch o meal wiil nave ap average protein
conesnt o

DRG0 teroent maitable Dor use ca potein mupplemant in Teed
formalations,

Major areas o/ sptimuy wiiiiosn

Tn sddition ‘o some of (he specilic end use utilization of individual

antns P bt ng irgoupaed Above, thsre are thrse majinr aveas of their

ﬁtt/!l‘




optimum utilization o° partioniar j.tepest to develoning countries, These
generally relate to incdibla ceat aad reat hymroducts in composite form
derived both “rom uomesti: sn. 1ild Iife sources

1) As pwotein suppismen: ir ieed fommiations - cne of the major monstreinte

that etands in tha wny o1 reptoeg/pouliey/pisgery develommert prozramme

today 1o the luch o0 lemimre reeiutulrs and concentraie with iha required
amino aci?! preile o an mcoramic 2eale and mrice. The most coutly
componeni of° these .ead (oratiations is the protein muprisment reedei o
snmure the spimr aninoe acid balances Utilization o: inedible slaushiers
house offals mand wamisr with tleir jotal protein content up to 35 percent
&8 & source o1 this prot=in thepelore . fords atiraetive sconomic
possibilities. Unlike animel proterns, vepetable protsine merkedly laek
some of the sssential aminc acids, vitaming, minerale, troce elements and
the unknown growth factor arnl are thue ratritionally delicient and oannot
therefore hy themselves constitiiie balanced feeds, Thelp admixture with
blm/bm/}aem meals rich in calciun, phosphites, vitamine and such
essential amino acids like lyuine, irymorhane and methisnine therefore
ensures the desii ed lavel o -aatnitisn and adeuaiely reinfores the
oarbohydrate componenis ir feed or-mlations. Uipect feading of bone meal
to growing catile in remus the rate of growth of young stock nsarly twofold and ensure
astcniehing grin in weighs ar? milk rroductior, Adaitions of animal fais as &
concentrated source o’ enersy in rations having ensured Teed conversion retics

that were impesaille 10 sohiove & (6w yoars axos Tt is through such use,

reuse and recycling of animel byproducts that the protein cycle is kept gﬁiag

mtting into cireulsiion more proteins for the bemefit of the stock, stoek

ownera and contamers,

-

2) As_the rav stock ior Jetioods « the growing demand for certain slaurhterhouse
byproducts ami wastes Ly rapidly exranding processed petiond imdustries affordse
an opporiunity Jor long Lern trads expanasion with the concomitant earning of
valuable oraim excuanis Yo countiries with ievelopins meat industries or
substantial wild lite regairee~, 1I{ is sstimated that the current anmal

value o petfooi sulsy 1o ol the enler o $1000 milliona in North America,
around 3200 millions in Wesi :rope and $35-40 millions in Auetralia, The
industry ecpects o desrling o the market by 1977 and & doubling agein by

Qii/ﬂli
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zle 1ice ung, splon/
melio, torauas and tongue roota, Tiver, hears, tripe, itidney, trachea,
{omagro ), creeilng begw, aiarh, enp eniv, atomachs,
bleod, boras an! tallow ae well as partienlar

mausy aiders, hihlass

grades of coreann meats fop
which lmon conspapt ion mariets vape by exant and vhien often are, or a
variety of reagsons, eimply throwm in'os a digeater op rendering plant op
even dincarded conptitute Lhe hasic raw material for petisude, The

current an! prospective demand far gy-h animal peodynig by the International
Petliood dusivy is Ba Cindenbly rent rg AArPENG o mmich hisher value than
that umially ohtoined ttherwise [y hes. 2 lnle,

3) As gémagsm'%if: and nityrasenogg copeentrate Cor livent o and am'ien.ltgral
S mar g, 4 - ]
develorw @

R

Bany o the arid are seriearid srane af phe “eveloping world where
most ol ite livestord ix BT AN el hnve poil and prature which to a
large extent ie chromizally deficians i pheschorne and caleiwm, and
because of the lack oo “hese mimerals animal. eusiained on these pastures
are unbbls to make ull use of the tosd available, is a pemq)t these
animls are puny ang undsrsizad, slow maturing, breeding irresularly and
bearing deald and Heals offepring;  and of sonvas all these mean less milk
ani meat moduetion and incisaged auecepiibility to inlectione diéearsen end
mmrasitic infestations, Such contimed deliciency huo other adverse
genetic implicaiions on the ‘mality of the maiiorad herd, Iuckily, however,
this phosphatin delicianey in livestock it be earily remedied by feeding
phosphatess and the best ‘crm orf 1ok phosphateg is sterilioed hore meal
made iI'rom Benes available locally. Irenicaily encush, countries which suffey
from such caronic phodpiorus qeliciency Iraquantly export vast quantities
of bones insterud o UEARE then locally to improve their sril, pasture and
livestoci,

Az 8 soarre ap nitromen, concentpated urranices mads up of Kool and
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horn meal, tankaze {meat ané pone ), dried blood etc and curtaining a8
_ mach a8 14 percent nitrogen are in sreat demande Uriike (e inorganic
salto thege release nitrogen raiher 8 owly spreac over 2 jone period
and ap much ara capable of heavy appLicabien wulpout any Armoul
effect on the woriinz apoperty of #0¢ile In adidition, theae orranics
being more pepigtant 4o Teschang 4Lhan their easily pol.ble inorgnic
counterparts are betisr gaited Cor irrimtes Tracif. Their reeidual
effects remain in the goil long eltsr the irpsl oo0p and it 18 minly
becauoe of this reason that decpile theip cnat Lhey are 80 mich sought
after for high value cropée. Some of these coanentrated OrgRRACS often
contain considerable amount o bone and Aepending upon {ta mantity,
the insoluble phosphoric acil content may be e high as 15 peroent or
even more, The effect of phosphate on the eoll is o aseist the early
 growth of seedlings, hasten saturity and improve roet ani pead
develomment and in general increase egricultural production by 26m 30
percent,

Conclusion

In most developing sounlries, however, the approach toward
1ivestock development often lacke integrated Dlaming jeading to waste-
ful btut nevertheles: avoiaable losses of a whule range of valuable
- apimal byproducifie This has resaltuﬁ in a 'parrioxical wituation' in
as mch as the very countries in dire ‘&&ﬁh’i of proseind hoth ror Laman
aac& animal mutrition are also the ones wiich make m% Lee ol then
Crom their own readily availabls potential sources. Thus it is not
uncommon to find a aeveloping country wagting valuable aim@t&ghﬁ&% ‘
plood down the drain at one ewi and importing bleod real and blood k
derivatives at the other a%t considsyable expense a2 iis mcarce foreign
exchange; exporting crale bones at nomdnal coste while importing
expenpive cattle licike and rook phosphaten; inrowing slaughterhouse
offale to jackals and sultures and at the sane time contimuing do
import protein and other nitrogsnous concentrates at great costy uelling
hidee and skine in the raw uncured condition, while repurchasing the

same from abroad ae finishea leaiher and leather products. From avery
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pechnowesonsmic onanlisruiing thevrelope it Lo ecasenlial to snlvage all
peeful anima: bypeoocucts Feon opmocesTLny Lhen o a wide ranpe of thelr

end ners.
Tn view o u porsibility 1o ineresce the national mtrition

1evel, GolieDPe, txpori earning, apd erploomesi opporiunities, Lhis

ta wiilizetiom nerits sarions oonsiderntions
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