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A Retrospective Studyof Rigid Bronchoscopy n 58
Paediatric Cases wh Acute Respiratory Distress

Dr. Chinmayee P. Joshi

Department of ENT head and neck surgery, Pramukh $iaudlical College, Shree Krishna Hospital, Karamsad.

Abstract: If performed skilfully, rigid bronchoscopy proves to be a-life

saving procedure in conditions simtitey foreign body bro-

) chus in paediatric patients. The unnecessary delay in doing this

Context: o : .
o ) ] procedure due to its invasive nature may worsen the prognosis

Rigid bronchoscopy has been time tested modality fon-maand hence it should be a part of standard protocol for neanag

agement of acute respiratory distress, especially in paediatigent of paediatric acute respiratory distress.
cases of foreign body in bronchus. However, there stilligters

dilemma regarding its application in conditions other tfa@n
eign body bronchus I. INTRODUCTION

Dr. Gustav Killian, who introduced rigid bronchoscopy to the
world, once famously quoted h a t iOne mu st ha
perience of seeing a child that at 4pm aspirated a little stone,
and that, after the stone has been bronchoscopieafigved at

6pm, may happily return home at 8pm after anaesthesia has
Settings and Design: faded away. Even if bronchoscopy was ten times more difficult

Retrospective study of rigidbronchoscopyperformed in pe- as it really 'S we would have to perform it just for ha\_/ing these
diatric cases with acute respiratory distress from January 200& S UThis speaks volumes Ef the procedure and itsessce
to July 2011 at tertiary care centre in India. in treating foreign body bronchus.

Aims:
To explore extended indications of rigid bronchoscopy ie-pa
diatric cases with acute respiratory distress

Rigid bronchoscopy is the traiesal or trangracheotomy pst
Methods and Material: sage of rigid instruments for diagnostic or therapeutic purposes
All 58 paediatric cases who underwent emergency or electifethe tracheobronchial tree. The practice of rigid bronahosc
rigid bronchoscopy for acutespiratory distress betweernda Py greatly decreased follong the invention of the flexible

uary2006 to July 2011 were included in the study. bronchoscope Butthe value ofigid bronchoscopyn paedia
ric patients with severe atelectasis, pneumonia and wheeze

associated lower airway infection (WALRI) has been a matter
Results: of great confusion. Althoughronchoscop may not be ind
Out of the total 58 cases included in our stusly,(60%) @- cated as an initial procedure to remove respiratory tracesecr
tients had foreign body aspiration history and 23(40%) had mions, it may provide a beneficial option in cases where less
history of foreign body bronchus. Howeyavhile doing rigid invasive methods prove to be ineffective in removing esecr
bronchoscopyn the latter casegoreignbody was found in 5 tions and mucous plugsThe rigid bronchoscope provides
patientswhereas 18 had secretions and mucus plugs. All 28iperior airway control especially in cases of significant ai
patientshad swift clinical recovery after the procedure. way bleeding. It is also superior to flexible bronchoscopy for
removal of foreign bodies in bronchus. For acute central ai
way obstruction (CAO), rigid bronchoscopy is the airwagr st

nclusions: ) >
Conclusions bilization procedure of choice

All paediatric cases presenting with aeutnset of respiratory

distress without history suggestive of foreign body aspiratio1ﬂ1he aim of of the study was to direct the focus of surgeons to

should also be assessed by a diagnostic rigid bronchoscopyif procedure of rigid bronchoscopy especially in acute respi
they do not improve within 48 hours of medical treatment- Eaatory distresén paediatric patients

ly diagnosis and intervention is the key to ceesful managr
ment.

Il. SUBJECTS & METHODS

Index terms:
Fifty eight paediatric patients, all less thaa years of age,
who presented wittacute respiratory distress our tertiary
e centre between January 2006 and July 2011 were included
in our study. All cases were clinically evaluated and investiga
ed by consultant ENT surgeons and Paediatriciamiargency
Key Messages: department. After initial resmcitation, blood investigations and

chest X ray PA view were done.

Rigid bronchoscopy, wheeze associated lower respiratory tr
infection (WALRI), foreign body bronchus
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In 35 out of 58 cases with preceding history of foreign bqd@roup 1 (n=35) Group 2 (n=23)
ingestion and radiological finding suggestive of atelectasiyes 6 11
emergency diagnostic ariderapeutic rigid bronchoscopy wasNo 29 12

conducted. Post procedure child was monitored clinically and

radiologically in ICU with antibiotics and supportive care

(Venturi mask oxygen administration, age and weight adjustesh analysing the retrospeatidata certain observations noted
tapered steroid) in association witheplgatrician for minimum gre as follows

of 24 hours.

In cases without classical history of foreign body ingestiot sex ratio
primary treatment was conferred by paediatrician in ICU wit
supportive care (Venturi mask oxygen administration, stero
& antibiotics). Detoriation or n® improvement of clinical
and/or radiological condition of child was considered as axdic
tion for elective diagnostic cum therapeutic rigid broncbesc
py. Post procedure treatment was continued as descrik
above.

M males(n=35)

u females(n=23)

All rigid bronchoscopies were performeader apnea hype
ventilationtechnique of general anaesthesia. Patient position
supine with extension of neck and placement of shoulder be.,.
Age matched size of rigid bronchoscope was introduced and
tunnelled through trachea, carina and into the respgebtisn-  Figure 1: Gender distribution
chus. The forcep space is judged and with appropriateuinstr

geg;clzztilgnletlfgenfore;gn dbody w_;:;\s rﬁmO\{[ed in minimum aétemf[)FPwas noted that of total n=58 cases included in study, 23 cases
yngeal edema. fracheosiomy was carried outy . history of foreign body whereas 35 cases had positive

proqedure required m_ultlple attemp_ts or there was per3|st%ri1 tory of foreign body and which was retrél on rigid bro-
I?;Cr']lgsﬁgrﬁniﬁa?t%r:“gn' Such patients were weanedobff choscopy in all cases .However out of the 23 cases which were
y ys. taken for bronchoscopy based on clinical suspicion of surgeon,
5 cases were such that foreign body was retrieved even though

ll. RESULTS no obvious history of same noted suggesting oldaaitiental
. ) ingestions while the rest 18 cases had retained secretions.
Out of total 58 cases of acute respiratory distress we ®ONSihese secretions were secondary to infective pathology in 8
ered all children with history of foreign body ingestion agases and inflammatory in 10 cases. In terms of percentage

Group 1 and those without obvious history ofeignbody 409 caes had no history of foreign body but were subjected to

ingestion as @up 2. the procedure for diagnostic purpose and turned out to be the

) apeutic. From this 40%, 22% presented foreign body at the
Demographic data: time of bronchoscopy and 78% were a combination ofesecr
Table I:Age statistics tions of pneumonia 35% and asthma /WALRI 43%.
Group 1(age in years) | Group 2 (age in years)
Mean 4.2 6.4

In the above data we can see thegeas without history of fe

eign body but presenting with acute respiratory distress were
treated by therapeutic bronchoscopy by removing thé- acc
Table II: Gender statistics dentally noted foreign body and secretions of pneumonia, the

Group 1 (n=35) Group 2 (n=23) only patients subjected to this invasive procedwith little

Males > 12 benefit were asthma and WALRI. Hence risk benefiio fa-

Females | 11 11 vours towards the treatment. Benefittepgatients were 57%

cases versig3% risked to the procedure of bronchosciopy
cases with asthma and WALRI

Table Ill: Type of foreign body

Group 1 (n=35) Major Observations are as follows :

Vegetativei 22

Metallic-- 13

Table IV:Bronchus involved

Group 1 (n=35)

Right 22

Carina and left bronchus 13

Table V: Tracheostomy required
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prior treatment

W yes(17)
M no(41)

Figure5: Unilateral collapse of lung
Figure 2 Past history of treatment at other centre on prasent

tion.

Other important findings were:

traChEOStomy The most commorforeign body werevegetative foreign body
of which peanuts and seeds of imtiaximally encountered

yes(17) Both were notorious in management, as thfieseign bodies
29% have hydrophilic actioand swells up.

The cases without foreign bodies were the ones presenting with
mucous plugs and thick secretions  blocking the secondary
bronchioles, a meticulous suction was perforrf@dsame on
bronchoscopy

no(41)

71% Tracheostomy was done for 17 cases oli®és a sequelae to
bronchoscopy but were weaned off within average period of 7

Figure 3: Distribution of patients undergoing tracheostomy days

IV. DISCUSSION

Paediatrician In India, the most commonly reported use of rigid broncbesc
(43) py is for foreign body removal.

Diagnosis largely depends on the first physicians to see the
| I | patient because clinical history is the most important element
to make diagnosis of FBAforeign body aspiration)in the
literature, history has been considered an important diagnostic
Same day method>®’ A witnessed episode of choking is considered to be
(33) an importait component of the history that leads to the correct
diagnosis of aspiration. A history of choking episode canr us
aly be obtained from parents or caretaker. Stridor is a common
symptom in infants. However, the chances of missing signif
cant structural ghology in the airway are high if the stridor is
<2days >2days severe, persistent, associated with apnoea, failure to thrive, an
abnormal cry and arior ventilated child. Endoscopic ex&m
(3) (7) nation of the airway is indicated in this group of childfedni-
/ lateral or unrespnsive wheeze may also indicate structural
abnormality in the lower airway or even an inhaled foreign
. ) o . body and bronchoscopy is a logical investigation of these
Figure 4:Paediatrician referral of cases and delays in same. symptoms Persistent cough is a common paediatric symptom.
On analysing radiological data of the above patigiitt was |f it is refractory to treatment, bnehoscopy may be indicated
concluded that unilateral collapgkgure -5) was a definitive pyt the diagnostic value is relatively low in the absencetof ot
indication for rlgld bronChOSCOpy but a unilateral focal radi@r Symptoms or Signs’ for examp|e haemoptysiS, persistenﬂy
opaque shadow if not resolved with higher antibiotic and ICHroductive cough, localised wheeze, or radiological abndrmal
management check bronchoscopy is indicated. ties. In a child with intractable symptommsohchoscopy can be
of great reassurance, even if normal. Bronchoscopy is indicated
for persistent atelectasis. If radiological changes persist despite

Delay(10)
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apparently adequate treatment, bronchoscopy should e c c
sidered to exclude a foreign body and obtaincspens for If not
microbiological and cytological examination. Extensive atele improved
tasis in young children will usually respond to selectivenbro b in 42 hotirs
choalveolar lavage and suction. Inhaled foreign bodies can -
remarkably capricious and may present with any of thepsym cheek
toms discussed aboVeThe presence of a foreign body in the bronchoces

tracheobronchial tree cannot be excluded without bronohosc

py. When the history is suspicious bronchoscopy should | T Her
nilatera

performed promptly. rocaleadow i

Retrieval of foreign bodies with a flexible bronchoscope i

extremely difficult and this is regarded as one of the fewo-abs Uhilateral i

lute indications for rigid bronchoscopy. Bronchoscopy ha collapse \

. A . Rigid
become a valuable tool for the investigation of pulmonary i broncll'|gc:scopy

fections. Bronchoalveolar lavage has a high yield in three pe.
ticular graups of children: the immunosuppressed, children

who fail to respond to broad spectrum antibiotics, and childrgfigyre 7 : Radiological ptocol for management of paediatric
who present with symptoms suggestive of an atypical ppeuntases of acetrespiratory distress.

nia'®**'? Bronchoalveolar lavage can be directed to areas of

radiological abnormatly.

V. CONCLUSION

In our study we saw 43 patients primarily presented to paedi
trician with delay of 10 days on an average before otolafyngd 0 summarize, rigid bronchoscopy should be included in the
ogist came into managing the cases. The golden period of sf@ndard protocol for management of paediatric cases of acute
hous was lost in 7 cases whereas rest 3 cases were timelgspiratory distressiffure-6 &7.0n presentatiorirom history
intervened and managed. Fortunately no fatal complicatioand clinical signs if suspicious débreign body straight away
occurred due to delay in treatment. head to rigid bronchoscopy if not then keeping the probable
infective and inflammatory respiratory pathologéesdiagnosis
and manage patient on medical lines. After 48 hours adime
Assessment of cal intensive care managemepeyform a chek bronchoscopy.
shild Hence as a surgeon we should remember that all case$ of str
. dor are not foreign body and not all foreign body present as
stridor making bronchoscopy an essential investigation. Early
diagnosis on high index of suspicion is the key to remar

No h/o h/o foreign results of paediatric rigid bronchoscopy
foreign body body
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Abstract A new ligand (ls) 1,3bis(2(2- expressed by Schiff base macromolecules such as anticancer,
hydroxyphenylamiomethyl)phenoxymethyi®,4,6:tri- antitumor, herbicidal and arfingal properties were attributed to
methylbenzene is synthesized. The generic synthetic pathwalys azomethine linkage in the molecules-PIj.
for the new starting materials {Land (L,) were presented. The In this study, synthesis of macromolecular dialdehydie
structural features of the all the new compounds are studied ibyine and their corresponding-dimines were carried out. Schiff
FT-IR (mid), *H and**C NMR speatoscopy. Structural comgar bases of such kind have been found to be extensively useful in
son between (1) (L,) and (L;) were also reported. elaborating and determining the molecular processes occurring in
biochemistry, material science, catalysis, encapsulatiotiya-
Index Terms Dialdehyde, Diamine, DBimine, Diols, FFIR, tion, iontransport and separation phenomena, hydrometallurgy,
Macromolecules, NMR, spectroscopy. and a lot more [2@4].

I. INTRODUCTION Il. EXPERIMENTAL

or many years, design and synthesis of macrohateift- A. Chemistry

donor ligamds have constituted one of the largest areas of Chemicals, reagents and solvents of standard grade were
research in organic and coordination chemistnb][1Various used as purchased without further purification. Melting points
literatures reported the synthesis and characterization of mamgre de¢rmined using Electrthermal 9100 melting point app
macromolecular compounds and there has been contineeusratus. FFIR spectra were recorded on the Bruker Akphan the
search to explore more tfe biologically important macrom®! range of 4008100 cm'. Routine™H (400 MHz) and™C (100
cules and their respective metal complexes. In most cases, natdkz) spectra were recorded in DMSf9 or CDCk at ambient
prefers macrocyclic derivatives for many fundamental biologicéémperature on a Brukddltrashield Plus 400MHz instrument.
functions such as photosynthesis, storage and transport of oxy@eh e mi ¢ a | ) are expressed in (uits of parts per million
in mammalian and otheespiratory systems. Schiff base n&acr relative to TMS. The analytical and spectral data and physical
molecules featuring eédza compounds, peptides, esters anproperties were summarized for each experiment.
ethers were among the potentially active biological compounds
of the recent time, and are considered among the successfl@lySynthesis
discovered macromolecular and mawrclic compounds of great 1,3-bis(3-formylphenaxymethyl}2,4,6trymethylbenzene
medical and biological importance-8. (Ly). To a solution of KOH (600 mg, 10.70 mmol) in ethanol (20

Having various donor centres, macrocycles ligands hasL) was addednetahydroxybenzaldehyde (1.20 g, 9.80 mmol)
exciting possibilities toward construction of novel supramolec and stirred at 6@ for 45 minutes in an external oil bath. 2,4
lar arrangements that are capable of performing highly specifits(chloromethyh1,3,5trimethylberzene (1.0 g, 4.60 mmol)
and important molecular functions. For instant, the precise mwas then added slowly at 30 minutes interval and the mixture
lecular recognition between these macromolecular ligands awds stirred overnight at the same temperature. The resulting
their guests, mostly transition metal ions or biomolecules €auclproduct was stirred in cold distilled water, in order to remove
ic acids, proteins.), provides a good opportunity for studying kaynreacted starting materials. The purificatiwas repeated two
aspects of supramolecular chemistry, which are also Bignif more times and a white solid was obtainegsHgO,: 2.24 g,
in a various other disciplines such as bioorganic chemistoy, biyield 80%, MP: (125127°C refl*! 126:127°C). FT-IR (solid cm
coordination chemistry, biology, medicine and related sciendg 3123 g (=TiH), 2862 and 2760Qy(CHO), 1687 g ( C} O
and technology [14Q5]. 15949 (=), 12179 (i0), 753uU(C=Ci H). '"HNMR (CDCl),

The macrocyclic Schiff bases form unique family of Uy ppm: 2.41 (s, 6H, CkJ, 2.43 (s, 3H, Ck), 5.19 (s, 4H, CH),
compartmental ligands, and modifications can be made to th&i03 (s, 1H), 7.07 (] = 7.53 Hz, 2H), 7.22 (d] = 8.28 Hz, 2H),
basic structure such as the provision of different lateral or side61 (t,J = 7.03 Hz, 2H), 7.86 (dd] = 7.65, 1.63 Hz, 2H), 10.39
chains, provision of additional donor atoms on one or mdre lgs, 2H, CHO)."*CNMR (CDCE) , ¢ ppm: 15.55 (Ch), 19.91
eral chain, and partial or full saturationteé azomethine linlgz  (2CH;), 65.54 (CH), 112.86, 121.09, 125.23, 128.33, 130.59,
es. For macromolecules which have been hydrogenatedwr sdt30.71, 136.03, 138.78, 138.98, 161.59, 189.73 (CHO).
rated at the azomethine groups, a potential donor group can be
attached on the aminic nitrogen as a pendant arm. It has been
scientifically suggested that the biological anediecal behaviour
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HiC CH- (solid cm?): 3419 g(NH), 3329g(OH), 3061 g (=LiH), 1600
g (=), 1226 g (i10), 738 U(C=Ci H). *HNMR (CDCl), Uy
ppm: 2.38 (s, 6H, Ch), 2.43 (s, 3H, Ch), 4.25 (s, 4H, CBN),
5.09 (s 4H, CHO), 5.20 (s, 2H, NH), 6.52 (s, 1H), 6.62 (b5
7.53 Hz, 2H), 6.71 (d, 2 H), 6.92 (m, 2H), 7.01 ppm (m, 2H),
7.09 (d,J = 8.3 Hz, 2H), 7.24 (d, 2H), 7.28 (m, 2HJCNMR

© CH, O (CDCl), tic ppm: 15.40 (CH), 19.83 (2CH), 44.55 (CHN),
65.06 (CHO), 11150, 113.31, 114.44, 118.13, 120.82, 121.17,
127.99, 128.41, 129.42, 130.46, 131.16, 136.81, 138.61, 139.11,
144.41, 157.20.
CHO CHO
Figure 1: 1,3bis(3-formylphenoxymethyl)-2,4,6 HiC CHy

trymethylbenzene (L)

1,3-bis(3-(2-hydroxyphenyliminomethyl)phenoxymethyl)
2,4,6tri-methylbenzene (@). To a stirred solution obrtho-

Q
aminophenol (180 mg, 1.65 mmol) in methanol (7 mL) was
added ligand () (300 mg, 0.77 mmol). The reaction mixture
was stirred for 3 hours at %. The resulting product was
cooled, filtered and cleanedid times with methanol (5 mL). A
MH
o

pure pale yellow solid dimines (L,) was obtained. £H34N>O,:
408 mg, yield 85%. Mp: 18183C, FT-IR: (solid, cm'): 3336
g( OBP65 g (=TiH) , 1621 1285(gGFON )1590
g (=), 7454(C=Ci H). '"HNMR (CDCL), &, ppm 2.38 (s, 6H,
CHs), 2.43 (s, 3H, Ch), 5.15 (s, 4H, CH), 6.77 (td,J = 7.65,

A

1.25 Hz, 2H), 6.95 (dJ = 1.25 Hz, 2H), 6.97 (d) = 1.25 Hz, Figure 3 : 1,3-bis(2-(2- _
2H), 7.00 (s, 1H), 7.09 (m, 4H), 7.14 @= 1.51 Hz, 2H), 7.12 hydroxyphenylaminomethyl)phenoxymethyl}2,4,6tri -
(d, J = 2.76 Hz, 2H), 7.50 (U = 8.53, 7.28, 76 Hz, 2H), 8.15 methylbenzene (ly).

(d,J=1.76 Hz, 2H, 2CHN), 8.98 (s, 2H, OH).
I1l. RESULTAND DISCUSSION
HaC CHs A. FT-IR aralysis

The vibrational Spectroscopy of the compounds (. and
L) was studied in comparison so as to point out clearly the-tran
formation of L via L, to Lsthere by indicating the success of

o CHy O the reaction pathways.

For L;, the FFIR spectrum was studied in terms of the
prominent aldehydic peaks which include weak twin peaks
around2750 and 2850 cihfor aldehydica (i B), and16851700

y % cmit strong for carbony ( C=0) . The aromati
N N this ligand can be seen from 158600 cni‘for 3 (=) and 700
cm*f or =@ M)C
@ D In L,, the twin aldehydic hydrogen peaks disappear and a
oH HO new bond around 1620630 cn'f or 3 ( CH=N) was
Figure 2: 1,3-bis(3-(2- however indicates the reaction of the aldehyde functional groups
hydroxyphenyliminomethyl)phenoxymethyl)-2,4,6¢ri - into di-imines. The peakaround 336@B370 cn for phenyl
methylbenzene (Ly). 3 ( OH) usually broad al so obse
slightly changed.
1,3-bis(2(2-hydroxyphenylaminomethyl)phenoxymethyl) Whileinls, t he weak bands1630em 3 (

2,4,6tri-methylbenzene (). To a mixture of methanol (4 mL) ' have disappeared due to hydrogenation of the double bonds,
and tetrahydrofuran (6 mL) was added ligang) (200 mg, 0. 35 and a new peak betwee515cm f or s ec dH)chaey 3
mmol) and stirred until dissolved. A solution NaBK60 mg, been observed. The (@) group was observed at 3380tmiue

1.58 mmol) in methanol (1 mL) was then added slowly withitP some slight changes.

1520 minutes at room temperature until free yellow colour

disappeared. The reaction was then monitored by TLC until

complete disappearance of starting materials was observed. The

colourless solution was then precipitated in cold distilled water at

pH of 57 and then filtered. A brown solid bgd (L) was d-

tained. G;H3gN.O4: 200 mg,yield 77%, MP: 6871°C, FT-IR
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Figure 4 : Combined FT-IR Spectra of Ly, L, and Ls
B. NMR anlysis :
'H NMR of ligand L shows a singlet for ethyleneéGH,i W0 A ue e A s s A 2
O) protons at around 5ppm, and (CHO) protons at around pem

H .1 13 .
10ppm. It also shows a monomethyl (§tdnd dimethyl (2Ck) Figure 5: 'H NMR and “C NMR spectra of L, in CDCl.

protons within the region of 2.4ppm to 2.50ppm with integrations
of (3H) and (6H) respectively, belonging to the three {CtHat

are in two dferent magnetic environments. The (CHO) proton
and the {CH,i O) protons have integrations of (2H) and (4H)|_
resp(_actively._The integration for aromatic protons is significantl();(rourld 2.4 t0 2.50ppm
Consusgc(?nl\tll\\,/IVIFchot1ch Elsstrrltcjn(\:/:{/:r?ogaléen diérent carbon atoms as in . °C NMR of L, show expected number of carbon atoms as

; the chemical structure. The monomethyl ¢Cldarbons and
the chemical structure. It alstows the monomethyl (GHcar- N the
bon at ~ 16 ppm and dimethyl (2gHarbons at ~ 20 ppm. &t the dimethyl (2CH) carbons are at 16.50 and 19.90ppespe-

" : tively. Ethylene {CH,i O) carbons were still at 667ppm while
ylene { CH,i O) carbons were observed around the regio®B5 h . X
: _ & the new (HC=N) carbon is at 157ppm. The complete disappea
ppm and aldehydic (CHO) carbon at ~ 190 ppne res ance of aldehydic (dH) proton and aldehydic (C=0) carbon

indicate the reaction have taken place betweerarld orthe
aminophenl. See figures 6.

'H NMR of L, shows singlet for the ethylen&GH,i O)
rotons still around 5.2ppm. New peaks for (HC=N) protons at ~
.80 ppm and (OH) protons at around 8.70ppm were observed.
he monomethyl (CH) and dimethyl (2Ck) protons were still
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Figure 6: *H NMR and **C NMR spectra L, in CDCls,
IV. CONCLUSION

In Ls, the peak for (HC=N) proton which was at 8.70ppm  Synthesis, FIR and NMR characterization of the new
disappeared and two new peaks fo€Cll, iN) and (NH) are Jigands have been accounted fbhe synthetic steps have been
subsequently observed at 4.3ppm and 5.3ppm respectivelsirefully monitored and observed, the-FRrand the NMR of I,
Likewise in the”®C NMR of Ls, the (HC=N) carbon at 57ppm L, and L, have been compared in order to assure the success of
disappeared and subsequently né@H, i N) carbon appeared the synthesis of one ligand from the other. Test on microbial and
at 48ppm. This proves the hydrogenation of (H€=N) double other biological activities of #ier the ligands alone or in metal
bonds into {CH,i) and {NHT). Unlike L; and L,, the NMR of = complexes would be investigated.
L is taken in DMS®ds because CDGlwas in available in the
laboratory at the time of the experiment. See figure 7.
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Abstract Data mining extracts valuable knowledge from largeule, should not be disclosed by mining process.|f3] and
amounts of datdt is a powerful new technology to help comp DSR are the common approaches used to hide thiigemsles.

nies focus on the most important information irithdata wae- In our proposed approach we are hiding contain somé sens
houses. Several issues need to be addressed when mining ontdeganformation which can be on the Right hand side or Left
is performed that are bulk at size and geographically distributbdnd side of the rule, so that rules containing confidential item
at various sitesPrivacy preserving data mining has emerged asa n 6 t be reveal This is @one
promising way to mining knowledge from large dmtaes & tion of the data. Selective modification achieves higher utility for
curely. The techniques arelassified as: data distribution, datathe modified data given that the privacy is not jeopardiZée.
modification, and data mining algorithm, rule hiding and privactechnique should minimize hiding failure, ghost rules and lost
preservation. Ouapproach is based on heuristics of Associatiorules reducing execution timkhe rest of the paper is organized
Rule Mining. The techniques involves modifying alzise to as follows. Sectior2 presents the statement of the problem and
prevent sensitive rules from getting disclosed which leads-to ithe notation used in the paper. Section 3 presents the proposed
formation loss of norsensitive data. We propose an algorithnalgorithms for hiding sensitive items. Section 4 shows example
that hides sensitive item on either side of rule by selectivé-modf the proposed algorithm. Secti@analyses the result of the
fication of database with minimal information loss. Tiwme efficiency of proposed algorithm and shows how it is better than
objective is the accuracy of algorithm in terms of rule hidingyreviously defined methods. Concluding remarks and future
ghost rules and missing rules. works are described section 6.

Index Terms privacy preserving data mining, association rule,

confidence, support. II. PROBLEMSTATEMENT

The goal is to transform a given data set D into modified
v er si oatsatidfieda givén privacy requirement. A database
D of transactions can describe the problem in Fig 1. We have a
Progress in digital data acquisition and storage teldgy has set of transactions T. Let | = {I1, 12, 13, ... Im} be a set of-lite

resulted in the growth of huge database. The result of thits, called items. As shown in Fig. 1, the circled items ae fr
lead to growth in the possibility of tapping these data and @xtraquent ad the rest are infrequent. Each transaction T is a set of
ing from them information that might be of value to the owner dfems such that P |. Each transaction is formed from the items
the database. This discipline concerned with the haskbecome in the set.
known as data mining. [1] Extraction of useful information from

I. INTRODUCTION

database is definitely a fruitful investment for the owner but it is . 1 _
also a threat for them as this information might get an unautho e L )
ized access. This generates the need to prqwidecy for it. ~/ ,1 : 4 X
Privacy preserving data mining solutions aim at achieving a data .} -{.._\J, v D - N
mining algorithm[2] to use dataithoute v e r actually 3 “":C.,"j
it.[3,4] N AL AV
Association analysis is a powerful tool for discoveringel i Y ) >4
tionships which are hidden in larglatabase. Mining of asseei » N < -~ 1
tion rules between set of items in a large database is carried out ~ “ * . ) ~ 4
using support and confidence as key heuristics. [6,7,8] Apriori - . ~
algorithm is used for discovering all significant association rules S | -
between items in a large datese. ~ ) N
Actually any given specific rules to be hidden, mampy a

proaches for hiding association, classification and clustering Figurel: A Database D containing set of transactions T.

rules have been proposed. Maximum researchers have worked on

the basis of reducing the support and confidence of sensgtive a  Find all sets of items (itemsets) from the database ttansa
sociation rules.[1419] The association rule items whether in Lefttions that have transaction support above minimum support. The
Hand Side (LHS) or Right Hand Side (RHS) of the generateippot for an itemset is the number of transactions that contain
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the itemset. Itemsets with minimum support are called large _ X vyl

itemsets, and all others small itemsets. Use the large itemsete #6777 = 7. of transactions

generate the desired rules that satisfy minimum confidence.

~Anassociation rule is an expressioA X, where XP |, 'Y

P I and XzY = empty. LHS and RHS of jja probBdsedaLdoRmrfi 0T med by
items in the data set which dRes.r}.()t Ihhad.ve. ap;h.tdhthng i ryleS R M
The X andY are called the body (left hand side) and head (right | ~>>0¢1ation rulé hiding aims to-hide the sensitive rue. A
hand side) of the rule, where N is the total transactionsdatea rule is said to be sensitive if its disclosure risk is above a certain

base. The heuristics that are used for hiding sensitive ite.i?{é"’?‘cy threshold._ Our focus i.s' on hiding sensitive rulgg with
are:[2022] minimal compromise of data utility. Tregproach for rule hiding

is based on selectively modifying the database transactions. The
dification is performed by data owners before publishing their

1. Confidence of a rule measures the degree of the correlati

) ata

between item sets. See following sample Table | which is the original dataset
X U¥I S. The sensitive item is RSE. The minimum support & corf

Confidence = dence is 40% & 50%. The instances in sample dataset are 14.

11
2. Support of a rule measures the significance of the correlation
between item sets.
Table I: Original Dataset S before applying Algorithm

[25] No. [26] Outlook [27] Temperature [28] Humidity [29] Windy [30] Play

[31] 1 [32] Sunny [33] Hot [34] High [35] FALSE [36] No
[37] 2 [38] Sunny [39] Hot [40] High [41] TRUE [42] No
[431 3 [44] Over@ast [45] Hot [46] High [471 FALSE [48] Yes
[49] 4 [50] Rainy [51] Mild [52] High [53] FALSE [54] Yes
[55] 5 [56] Rainy [57] Cool [58] Normal [59] FALSE [60] Yes
[61] 6 [62] Rainy [63] Cool [64] Normal [65] TRUE [66] NO
671 7 [68] Overcast [69] Cool [70] Normal [71] TRUE [72] Yes
[73] 8 [74] Sunny [75] Mild [76] High [771 FALSE [78] No
[79] 9 [80] Sunny [81] Cool [82] Normal [83] FALSE [84] Yes
[85] 10 [86] Rainy [871 Mild [88] Normal  [89] FALSE [90] Yes
[91] 11  [92] Sunny [93] Mild [94] Normd [95] TRUE [96] Yes
[97] 12  [98] Overcast [99] Mild [100]High [101]TRUE [102]Yes
[103]13  [104]Overcast [105]Hot [106]Normal [107]FALSE [108]Yes
[109]114  [110]Rainy [111]Mild [112]High [113]TRUE [114]No

Data owners want the transformation to best preserve thd3atput As soci ati on rules RO
domainspecific data properties that are critical for buildingProcedure
meaningful data ming models, thus maintaining mining taskApriori Process ()
specific data utility of the published datasets. [23]We will bé
working on data sets from UCI machine learning repository. In Date d1 = new Date ();
this work, we assume that only sensitive items are given and p&tartl = d1.getTime ();
pose the algorithm to niify data. Given a transaction databaseipdated = 0;
D, a minimum support, a minimum confidence and a set of itemsWhile (Entry flag==1)
H to be hidden, the objective is to modify the datadasaich {
that no association rules containidgon the any side of rule will  level++;
be discovered. As an ample, for a given database in Table 1 generate Candidates (level);
If (C |ever I= empty)
calculate Support (level);
Algorithm- perturbation algorithm used for securing sensitiveElse

rules and provides data privacy. Set Entry flag to O;
Input- Dataset D If (level>=2 && frequent set! =0)
Threshold value of support and confidence generate Rules (level);
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For each itemj in set Cie, CoOunt its occurrence in each

If (final rules not empty) Transaction T of Dataset D and store in array count[j];
Take an input index of sensitive item; Else
Find the sensitive item using index from;C {
count sensitive item (sensitive item); For eachitemj in set Ciye
Else {
Display Ded End; Tokenizeitemjsuch t hat | = {k1,
If (count sensitive item ==0) where k1, k2é are single i
Display: Item not present in Rules; For each Transaction T in Dataset D
d1 = new Date (); {
Endl = d1.getTime (); Find the occurrence a&f k
Time = (Endli Start1)/1000; ingly set match++;
Display: Time; If (match==n)
Di splay: Association Rules R©6; Set count(j] ++;
Display: Rules having sensitive item; }
d2 = new Date ();
Start2 = d2.getTime (); For each itenin set Cigye
If (count sensitive item>0) {
support = (count[j]/no. of transactions);
Entry flag=1; If (support >= min_supp)
While (Entry flag==1) Store itenj in set Feyer ;
{ }
level++;
generate Candidates (level); If (F eve! = empty && level >1)
If (C level I= empty) {
calculate Supportdvel); Store Fevgi N Fipa l Fo
Else }
Set Entry flag to 0;
I f evdrcontains sensitive item Else
update transaction (level, index, sensitive item); Display message: No more frequent candidates generated.
If (level>=2 && frequent set! =0) }
generate Rules (level); generate Rules (int level)
} {
count sensitive item (sensitive item); For each cangidate in set F
} {
d2 = new Date (); Tokenize items of candidates uch t hat = { k1,
End2 = d2.getTime (); Generate all possible combtiwn of rules of the form X3 Y
Time = (End2 Start2)/1000; for itemm and store in set R; where |Xp=L and |Y|=1; n is size
Display: Time; of itemm
Di splay: Association Rules R©&; }
Display: Rules having sensitive item; For each rule in set R
} {
generate Candidates (int level) r-XAY
confidence = count (X Y)/ count (X);
If (level==1) If (confidence >= min_conf)
Scan the dataset D and store thedidates in set C Storetherulei n set RO6;
level }
Else if (level==2) }
concate it egms§y!tdform empas eftwo Fetns count sensitive item (sensitive item)
and store it in set G {
Else For each rule in set RO
generate all possible c@mbinat{ons of items from set F o
and store each padir set Goyej; Tokenize items ofrules uch that = {r 1, r 2
If (C evelis €Mpty) If (tokensr ; contains sensitive item)
Entry flag=0; Set count++,
}
calculate Support (int level) return: count;
}
If (level==1) update transaction (level, index, sensitive item)
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‘ level [119]0vercast [120]4
If (level==1) [121]Rainy [122]5
For each Transaction T in Dataset D [123]Hot [12414
{ _ . [125Mild [126]6
For each capndidate in set F o
[1271Cool [128]4
Find the occurrence ofiireach i {[eeHigh1, k2033076 , kn| of F®6
T and aCCOfdiI?E(le SeﬂafCh“‘S? [131]Normal [132]7
match=leve
Set count line [T] ++; [133]TRUE [13416
If (T contains sensitive item) [135]FALSE [136]8
Set count sensitive++; [137]Yes [138]9
Set line sensitive [T] ++;
} [139]NO [140]5
}
For each count in count sensitive Table lll: 1 -Frequent set of sample dataset S.
sensitive array [count linéfle sensitive[c]]];
Reorder sensitive array in descending order; [141])Candidate [142]Support
Reorder line sensitive accordingly; Items Count
Find support of sensitive item = (count sensitive/no. of tansa [143Mild [144]6
tions); -
Find difference of support= support of sensitive ifieminimum [145]High [146]7
support; [147]Normal [148]7
If (diff erence ==0) [149] TRUE [150]6
difference= difference + 1, FALSE 8
extra occurrence= (difference * no. of transactions)/100; [151] [152]
Take drift as input from user; [153]Yes [154]9
Transactions to modify = (drift * extra occurrence)/100;
P _ _ Table 11 & Il explains how first candidate & frequent set is
|n|t|al_: Transactlon§ to modlfy’_*(leve[L); generated. Repeat steps 2 andll3candidates are generating.
updatbn = Transactions to modify + updated; Table IV & shows ¥ level candidate & frequent set.
For somd ranging from initial to updation In the sample dataset, no candidates can be generated at
If (T == line sensitivei[) third level because no prior iteset is common to form a third
Set update flag=1; itemset. Thus final frequent set is dbed at 2° level. Generate
Set updated ++; association rules from-2equent set using confidence.
If (update flag==1)
I Replace sensitive item with null string in T; Table IV: 2-Candidates set generated from -frequent set.
Else
Continue; [155]Candidate
Increment T ltems [156]Support Count
} [157){Mild, High} [158]4
[159{Mild,  Nor- (16012
IV. EXAMPLE mal}
Table | is the sample dataset for simulation. We begin the [161{Mild, TRUE} [162]3
execution by applying algorithm on the original dataset S,rgene [163){Mild, FALSE} [164]3

ating candidates and frequent sets. Minimum support is 40% &

confidence is 50%. Thus for a candidate to passtrtiemum LL6S{Mild, yes} 16614

support, it has to be present in 6 transactions at least. THe sens [167){High, TRUE} [168]3
tive item is FALSE. [1691{High, FALSE} [170]4
[171]{High, Yes} [172]3
Table II: 1-Candidates set of sample dataset S. [2731{Normal, [174]3
TRUE}

[115)Candidate [116]Support [175{Normal, (17614

ltems Count FALSE}
[117]Sunny [118]5 [177{Normal, Yes} [178]6

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014 21

ISSN 22563153

[179{TRUE, Yes}

[180]3

[181{FALSE, Yes}

[182)6

Table V: 2-Frequent set generated from #requent set.

[183]Candidate

[184]Support Count

Items
[185]{Normal, Yes}

[186]6

[187{FALSE, Yes}

[188]6

Table VI: Association Rules

[189]Candidate
Items

[190]Support Count

mal

[191]Yes A Nor-

[192]66.66%

[193]Normal A
Yes

[194]85.71%

[195]YesA FALSE

[196]66.66%

\[e}
0,
[197]FALSBE Yes [198]75.00% 2111 [212]2
Table VII: Final association Rules satisfying minimum conit [213]2 [214]2
dence [215]3 [216]3
Candidat [21714 [218]4
[199]Candidate
ltems [200]Support Count [219]5 [220]13
. [221]6 [222]2
[201]Yes A Nor [202166.66%
mal [223]7 [224]3
[203]$ggmal A [204185.71% [225]8 [226]3
Y FALSE 66.66% 2213 2283
[205]F25LP; . [206]75-00 (y° [229]10 [230]4
[207] B Yes [208]75.00% 231111 (23214
We can see that Table VI displays the rules generated. Table [233]12 [234]4
VIl contains the rules satisfying minimum confidence. As all [235]13 [236]3
association rules have confidence greater than minimomfi-c [237]14 [238]3

dence value (50%). Select a sensitive item, say, FALSE from the

Deciding tle drift percentage which will be used to indicate
in how many transactions modification is done at each level of
item set generation. Suppose we choose drift percentage equals
to 25%. So it will modify 25% of difference value at each level,
till the item acurs in the frequent set. Transaction to modify at
each level is given by:

Drift = Dif ference valug
100

25 =3
100

=1

We now begin the process again using modificatiom-alg
rithm. Generate candidates and frequent set. Check if the sens
tive item occurs in drequent set.

Table VIII: Transactions Count Value

[209] Transaction [210]Support Count

rules. There are two rules having FALSE. The support of FALSE

in the dataset S (Figu:rge 4.1):

Support (FALSE) = T3 X 100

= 37.14%; \[o}
[241]1 [242]2
This means out of 14 transactions, FALSE is present in 8 of
; . o [243]3 [244]3
them. The differencediween its support and minimum support
is 17.14%. This difference indicates by how much percentage the 24514 [24614
item has crossed the threshold value of support. [24715 [248]3
Cemf\i/;(ee can find the no. of transactions from the differenae pe [249]8 25013
D:‘ffémnce ® No.of transactions [251]9 [252]3
- 100 [253]10 [254]4
17.14 = 14
Y il [255]13 [256]3
100
=3

Table IX: Transactions having sensitive item FALSE.

[239] Transaction [240]Support Count
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Find the count value of transactions usinfrejuent set.
Reorder transactions based on descending order of count: Mod
fication is done in the transaction having maximum value of
count as calculated above. Table VIII shows the count waflue
all transactions. Table IX contains only those transactions and
their count having sensitive item, FALSE.

[281){Mild, TRUE} [282]3
[283]{Mild, FALSE} [284]2
[285]{Mild, yes} [286]4
[287]{High, TRUE} [288]3
[289]{High, FALSE} [290]3

Table X: Descending order of count value & rearranged [201){High, Yes}  [202]3
index of transactions. [2931{Normal, 3
TRUE} [294]
[257] Transaction 295){Normal
[258]Support Count [295] :
No. PP FALSE} [296]4
[259]4 [26014 [2971{Normal, Yes} [298]6
[261]10 [26214 [299{TRUE, Yes} [300]3
[263]5 [264]3 [301{FALSE, Yes} [302]5
[265]8 [266]3
[267]9 1268]3 Table XllI: 2 -frequent set after applying algorithm.
[269]3 [270]13 ,
[303]Candidate
[271]13 [272]3 ltems [304]Support Count
[273]1 [274]12 (305){Normal, Yes} [306]6

We select transactions based on Table X. Modify thestran  Taple XI contains Zandidate after first modification done
action no. 4, replacing sensitive item with null string. Now-co on the dataset. Table XII contains transaction with count greater
tinue process of generating candidates from step 3 followed #an minimum count.
step 4. The candidates and frequent set generated ribiwewi The rows marked bold are the ones that indicate haw pe
different from the one generated before. The reason behind thisdgming nodification has changed the count value of candidate
the modification done. If they are same, it means we need{0 pigem-sets. Previously, the counts of these candidates were 3, 4
form more modifications. If we get a frequent set without isensand 6. The change is due to selective modification done on the
tive item, the modification process ceases. After finstdifica-  transaction. Frequent set will have only one candidate which is
tion process continue, generating@ndidate using dataset tsan different from previous results of 2 candidates.
actions which have been modified, followed bfréquent set. FALSE, the sensitive item does not occurs in the frequent
set. It contains only one item pair {Normal Yes}. This indicates
that support of sensitive item is reduced, which affects thei-cand
date pairs in the subgquent sets. Thus the candidates with that
item will no longer be generated. At last association rules are
generated satisfying minimum confidence, the rules will ng4on

Table XI: 2-candidates set after applying algorithm.

[275]Candidate

Items [276]Support Count

[277¢Mild, High}  [27814 er have sensitive item present in them.
[2791{Mild,  Nor- (28012
mal}
Table XI 11 Modi f i gilg ADaithm set S6 after appl

[
[313]1 [314]Sunny [315]Hot [316]High [317]FALSE [318]No
[319]2 [320]Sunny [321]Hot [322]High [323]TRUE [324]No
[325]3 [326]Overcast [327]Hot [328]High [329]FALSE [330]Yes
33114 [332]Rainy [333]Mild [334]High [3351null [336]Yes
[337]5 [338]Rainy [339]Cool [340]Normal [341]FALSE [342]Yes
[343]6 [344]Rainy [345]Cool [346]Normal [347]TRUE [348]No
[349]7 [350]0Overcast [351]Cool [352]Normal [353]TRUE [354]Yes
[355]8 [356]Sunny [357]Mild [358]High [359]FALSE [360]NO
[361]9 [362]Sunny [363]Cool [364]Normal  [365]FALSE [366]Yes
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[367]110  [368]Rainy [369]1Mild [370]Normal [371]FALSE [372]Yes
[373]111  [374]Sunny [375]Mild [376]Normal  [377]TRUE [378]Yes
[379]112  [380]Overcast [381]Mild [382]High [383]TRUE [384]Yes
[385]13  [386]Overcast [387]Hot [388]Normal [389]FALSE [390]Yes
[391]14  [392]Rainy [393]Mild [394]High [395]TRUE [396]NO

Association rules &r algorithm are: {Yes ** Normal,
Normal ** Yes}. If the item exists, it means the hiding failure
occurs. The hiding failure indicates that sensitive item is rabt hi
den completely from the dataset S. We can calculate the percen
age of hiding failure. Tim¢aken to execute the algorithm prior
to modification is 4 seconds and after selective modification is 5
seconds. Thus the total taken to complete execution on sample
dataset is 9 seconds.

MNo. of rules

V. ANALYSIS

This section analyzes some of the characterisfitke po-
posed algorithm. The table shows the association rules generated
before algorithm and rules generated after selective modification
on dataset. We have used Adult & Bank Marketing- d

]
=

ra
o

(]
=

—
o

—
=

(]
|

Sensitive item—White

Rules having avhite

Rules having fnlwgt0

frlwgto

co

Dataset: Adult
Instances: 48842
Support: 50%
Confidence: 70%
Drift: 40%

M Before

W After

executiontime(sec)

taset.[24,25,26]

Results for Adult Dataset

Table XIV(1) & XIV(2). Adult Dataset with support=50%,

confidence= 70% & drift= 40%; varying sensitive item

Figure 2: Adult Dataset: Changing sensitive item; keeping
support, confidence, drift same.

The results produced are shown in column charaxi$
indicating different parameters such as sensitive item, support,

Before applying & | After applying alg- confidence, drift. Yaxis indicates the no. of les generated at
- gorithm rithm the last level. The level here represents the one generated prior to
Sensitive No. No. of Rules| No. No. of Rules qpplying the proposed. a!gorithm. Suppose b_efore applyirg alg
Item . . : : rithm last level goes till % frequent set, leading to form rules.
of with sens- | of with seng- : i .
Rules | tive item Rules | tive item Out of which all rules are sensitive. Ssults of applying aly
_ rithm will remove all those rules which will cause it to reach up
White | 25 20 S 0 to 4" level. Execution time is displayed in seconds.
Fnlwgto | 25 20 5 0
clo 25 25 20 0 Tab_le XV(Q1) & XV(2_)_. AQUIt _Datas_et with_confidencez
70%, drift= 40% and sensitive item is White; vagyisupport
Execution time Analysis Before applying alg- | After applying alg-
before after ap- rithm rithm
applying | plying Hiding | Ghost | Lost Support
algorithm | algorithm | Failure | Rules | Rules (%) No. of vl\\lnct)h Ofsgélg_s No. of vl\\lnct)h Ofsgéls_s
(sec) (sec) rules tive item rules tive item
78.42 57.86 N 0 0 50 o5 20 5 0
76.95 63.56 N 0 0 60 5 5 12 0
79.61 51.76 N 0 0 70 27 12 15 0
Execution time Analysis
before after ap-
applying | plying Hiding | Ghost | Lost
algorithm | algorithm | failure rules | rules
(sec) (sec)
78.42 57.86 N 0 0
37.49 41.50 N 0 0
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1736 | 27.22 N o o Datse Al
6 Instances: 48842
g0 Item: White
Support: 60%
Dataset: Adult 51 50 Drift: 40%
Instances: 48842
30
s b whi Rules having white 0 Item: White 4 0 0 40
Uigs aving white Confidence: 70% I 0 m
] 75 Drife:40 2, 7
G 0 g B before
s =
E 20 g0 z 2 20 £ B after
2 T 0
m +
515 45 2
€ ‘:ﬂ' B before 17 00
3 £ i
10 30 5 W after ]
5 0 T T 0
5 Confidence — 70 80 a0
5 15 g
U
£
0 U
0 . . ) L
s o - Figure 4: Adult Dataset: Changing confidence; keeping item,
Support 2 30 support, drift same.

Table XVII(1) & XVII(2). Adult Dataset with support =

Figure 3: Adult Dataset: Changing support; keeping item, 80%, confidence= 80%, sensitive item is clO; varying drift.

confidence, drift same

The graph shows the nof rules before and after applying Before  applying| After  applying
algorithm. Rules displayed are the one at last level of before a . algorithm algorithm
plying proposed algorithm. It may happen before applying the Drift No. No. of No. No. of
proposed algorithm it reached up t8 IBvel but later goes up to (%) of rules with | rules
4" level. rules | sensitive | 1as | With
item sensitive
Table XVI(1) & XVI(2). Adult Dataset with support = 60%, 40 12 8 6 2
drift= 40% and sensitive item is White; varying confidence 45 12 4 10 2
- - 50 12 8 4 0
Before applying| After  applying
algorithm algorithm — -
Confidence N NG, of| No.  of Execution time Analysis
(%) 0. , 0. before after ap-
f rules with | ¢ rules . : -
0 . . applying | plying Hiding | Ghost | Lost
les | Sensitive | ag | With : X .
ru itam cansitiha algorithm | algorithm | failure | rules | rules
70 5 5 12 0 (sec) (sec)
80 5 5 12 0 16.96 33.43 Y 0 0
90 3 3 6 0 15.19 32.10 Y 0 0
7.88 19.20 N 0 0
Execution time Analysis
before after ap-
applying | plying Hiding | Ghost | Lost
algorithm | algorithm | failure | rules | rules
(sec) (sec)
37.49 41.50 N 0 0
31.76 37.02 N 0 0
28.32 33.74 N 0 0
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Dataset: Adult [2]
u 35 Instances: 48842
. Ruleshaving 0 Ruleshaving o ftem:ci0
RUIEJ_S,'.[h- ing clo 0 : 30 Support: B0% (3]
h Confidence; B0%
4
10 4 25 — 4
0
5 . 5
= 20 g
P
- | " g B before [5]
g o Wafter
z 5
4
0 o (6]
o
74 5
0 - 0 [7]
Drift —> 40 45 .
[8]

Figure 5: Adult Dataset: Changing drift; keeping support,
confidence, item same.
9]
The results clearly indicate that in some cases hiding failure
occurs. For example, if we vary drift value hiding dia# can be
overcome. It is clear that there are no ghost rules generated
missing rules effect.

In Table XIV to XVII we can see the results on adult dataséti]
having 48842 records. The table displays the rules generated
before and after applying @wosed algorithm along with before [12]

and after execution time of proposed algorithm and evaluation

parameters such as hiding failure, lost rules and ghost rules. Ff'{§} S. L. Wang

table show the result of varying sensitive item keeping support,
confidence & drift constat. Table XV displays the results of

altering support with confidence, drift and sensitive item-co [14] S.

stant. Table XVI displays the results of varying confidence with
support, item and drift constant. Last Table XVII shows results

when drift is changed withasne support, confidence and sens (15 s oliveira, O.

tive item.

[16] Y .

VI. CONCLUSION& FUTUREWORK

The proposed algorithm carries out qm@cessing of the [17] S. L.

dataset and performing selective modification to hide sensitive
rules from being disclosed As from our example we segdina

LHS or RHS. The approach has been evaluated based om-accur
cy achieved in terms of sensitive rule hiding, dataitytjpre-
served, ghost rules and missing rules. We have obtained éavour

10
[n

[18] C.

approach is better in the way that it hides any rule which contains
the user specified sensitive item without looking whether it is Mo Al exandr e
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affordable time complexity. The approach is easy to implemeﬂﬁ.
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Neural Network Based State of Charge (SOC) Estimation
of Electric Vehicle Batteries

J.AK.S. Jayasinghe, K.K.K.D. Nadishan

Department of Electronic and Telecommunication Enginegtihgjversity of Moratuwa, Sri Lanka

Abstract Accurate estimation of state of the charge (SOC) is Pang et al. [3] proposed an algorithm for estimating
vital for electric vehicle batteries. This paper presents a nov&DC through an extended Kalman filter by measuring theiterm
method to estimate the SOC based on a neural network whidl voltage and discharge current. The extended Kalman filtering
can be programed into a low cost microcontroller. The migrocois computational incentive algorithm and is not suitable foi-veh
troller monitors the battery voltage and takes four samptes i cles. Sato and Kawamura [6] proposed an algorithm based on the
mediately after the battery is disconnected from the load alehst square error method by measuring the terminal voltage and
monitors the steady state terminal voltage when the vehicleigernal resistance estimated by a current impulse. This method
parked for more than 30 minutes to train a neural network. Eacbuld not handle the reduction of the SOC due to aging of the
time the b#ery is disconnected from the load while driving, theéattery.
microcontroller takes four voltage samples to estimate the SOC This paper propose a technique to get a reliabtenate of
using the previously trained neural network. In order to increatigie SOC only estimating the steashate operftircuit voltage by
the accuracy, the battery temperature is also taken as an inputmeasuring the battery voltage immediately after the loadsis di
connected and estimating the steathte opestircuit voltage
Index Terms Battery State of Charge, Electric Vehicle, Mier using a neural network. The network is trained eiitie the
controller, Neural Network battery reaches its steadtate opertircuit voltage using the
back propagation algorithm. The opeincuit voltage is mes
ured immediately after the load is disconnected and subsequently
I. INTRODUCTION there more samples are taken at regular intervals urgdierad

epleting fossil fuel sources made researchers to look fgpndition. These four measurements with the battery temperature
Dalternative energy sources to meet the ever increasirrgtraﬂre taken for estimation of the SOC. The algorithm continues to
measure the operircuit voltage and if the battery reaches the

ortation needs. Hydrogen fuel powereehicles, batter . o
P yarog P y e steadystate opertircuit voltage the neural network istained.

ered electric vehicles are two major new technologies.-iRlug
Electric Vehicles, Hybrid Electric Vehicles are already in the

market. Toyota Prius and Honda Insight are popular hybrict ele

tric vehicles. Tesla Roadster and Nissan Leafugin electric Il. ESTIMATION OF SOC

vehicles but their popularity is not as good as Toyota Pruis or Lead acid, Nickel cadmium, Nickel metal hydride andhLit
Honda Insight. Major reasons for this are high price, limitethim ion batteries are the most popular batteries used in electric
range and prolong charging time. In hybrid electric vehiclesghicles. Out of these battery types, lead acid batteries are the
range is enhanced by a gasoline engine and havarging time cheapest while lithium ion baties have the highest volumetric

is not a crucial issue. As hybrid electric vehicles use gasolie@ergy density (300 Wh/liter) and gravimetric energy density
engines which runs at much better fuel economy, research€®5 Wh/kg). Further lithium ion batteries create least amount of
have found a solution only to reduce the demand on fossil fukzardous waste during disposal. Therefore, many manufacturers
Using renewable energy sources such as solar, wibhibanass of cheap electric vehicles such electric scooters are using lead
for charging plugin electric vehicles is a long lasting permanenécid batteries while lithium ion will be most the prominent-ba
solution for depleting fossil fuel sources. There are many issuesy in future electric vehicles.

yet to be solved to make such a solution as a viable replacement For lead acid and lithium ion batteries, ogzrcuit voltage

for fossil fuel. Batteries having very high eggrdensities, quick is considered as an accurate indicator of the baB&§ follow-
charging time and reliable estimate of remaining battery capacihg charge or discharge process provided sufficient timd-is a
are few such issues related the batteries used iniplatectric  lowed to stabilize the chemicals in the battery. For a lead acid
vehicles. In a gasoline powered vehicle, a variable resistor acbattery, the SOC is linearly dependent on epiecuit voltage

ated by a floater is sufficient toide the fuel gauge fixed on the and specific gravity of the battery electrolyte. Theadtestate
dashboard. Such an indicator gives a very reliable estimate opencircuit voltage E) of a lead acid battery and specific grav

the remaining amount of fuel and hence driver can refueléiis \ty (SQ of the electrolyte is given by [5]:

hicle to reach his destination. Estimating the remaining capacky= 5 + 0.54

of a battery is not a simple above. Getting a very reliable est

mate of the remaining battery capacity is very important far-ele The SOC and steaebtate opestircuit voltage is given by

tric vehicles as the battery recharging time is high compared [q:

the gasoline refueling time. SO0C=nE+ b
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wherea andb are two constants determined by vokagf
full and zero capacities. For lead acid battery the stetalg
opencircuit voltage varies between 1.93 to 2.18 volts per cell
approximately form 10%400% SOC and it takes more than 30
minutes to reach the steadiate operstircuit voltage. The @
rametersa andb vary with the battery age.

For a lithium ion battery, the steadjate opestircuit volt-
age varies between 3+4.1 volts per cell approximately form
10%-100% SOC [4], and the battery shows a dual gradient linear
relationship from 0%-70% and 70%100% with two different
gradients. The battery takes more than 20 minutes to reach its
steady state open circuit voltage after charging or discharging. In
Lithiated Nickel Oxide (NCA) batteries, a single gradient linear
relationship betwaethe steadytate open circuited voltage and Mosae K =0,
SOC extending from 2000% [2]. femperae T and aere

If the vehicle is stopped for more than 30 minutes the ba
tery will reach the steadstate opertircuit voltage and a very
good estimate for the SOC can be obtained. heweur attempt
is to obtain an accurate SOC estimate while the vehicle is in use.
Due to obstacles such as heavy traffic, traffic signals, road bends
etc. it is usual that driver temporary takes the foot off thelacce
erator paddle. In case of an electr&hicle, this will disconnect
the battery from the motor load and hence battery -aenit
voltage can be measured. In our proposed method -@pzrit
voltage is measured at four regular sampling instants and a
trained neural network is used to obtaim accurate estimate of
the SOC. The neural network is trained every time the vehicle is
stopped for more than 30 minutes.

Figure 1 depicts the proposed SOC estimation algorithm. A
sampling clock activates the algorithm to measure the battery

Caloulate SOC
using previous

Timer_tick++

ISR end

Interrupt Service Routing

stored V, T values

Measure and
store V

voltage and current at regular intervals and computations are Mo g
activated when the current drawn from the battery reaches zero. o
The algorithm stores the opeircuit battery voltage/(nT) for @

initial four samples and a trained neural network is used o co

pute he SOC and update the display. The sampling interval is in ot s 556

the order of 1 second and hence every time the load current is

disconnected for more than 4 seconds, the SOC display i$-upda

ed. The algorithm continues to measure the apemit voltage soe

to find the steaektate opertircuit voltage. When the measured

opencircuit voltage remains constant for few measuremems u Main Program

der neload condition, algorithm decides that sufficient time has Figure 1: Algorithm Flow Chart

el apsed and batt er ystath apertirauie ached i tbés steady

voltage. This measured opetircuit voltage with the previously Figure 2 depicts the block diagram of the neural network

measured initial four samples is a training data set. Using thigth five input nodes, one output node and hidden layer with six
training data set, neural network is-trained. This retraining nodes. Our studies have reveal that only five input nodes and
process occurs every time the driver stops the vehicle for mdrielden layer with six nodes are sufficient td geSOC estimate
than 30minutes and hence the reduction of the battery capacijth 1% accuracy, whereby entire algorithm can be coded into a
due to aging is taken into account. As the battery SOC is alewv cost microcontroller.

depends on the battery temperature, battery temperature is also

measured and used as an input for the neural network.
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V1o
V
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X7
XS
Vr, X K
XD
ST
Vi3
Temp

Figure 2: Neural Network

. IMPLEMENTATION

The block diagram the SOC estimator based oR A
Mega88PA microcontroller is depicted in FigurelBhas three
analog input ports to measure the battery voltage, current and
temperature. It has a 96x65 dot matrix display to display the ba
tery SOC with other relevant parameters such as degree of aging.
Further, there is an analogue output indicatimg SOC. As ba
tery current is measured, the unit containing the mianoober
and dotmatrix display is fixed closed to the battery while the
analog display is fixed on the dabbard. The detailed block
diagram of the main controller is depicted inu#ig 4. The inputs
are low pass filtered and fed to three analog input ports of the
micro controller. An &it output port drives the LCD display.
The analog display is driven by a wipair and a PWM signal
having an average DC value proportional to the€3©generated
by the microcontroller.

Output layer

29
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Current Vehicle
sense
Voltage Sense
Battery
Temparature
Sense
3 96x65 dot matrix
—>> LCD display
Main
> Controller
Analogue display
Figure 3: System Block Diagram
Current 3 Lovy pass
Sense filter
8
—— L 3 LCD

Voltage N Low pass —— 3 Microcontroller

Sense filter 2
. — 7/_ ______ )O

T L Analogue display
emp. »| Low pass
Sense filter

Figure 4: Main Controller Block Diagram
gram flow control. The cost of the prototype is Rs. 2000/= and
The photograph in Figure 5 shows the prototype imptemehence can be used even with lemd electric vehicles such as
tation. Due to the simplicity of the algorithm the code is stored Electric scoters.
a low cost microcontroller containing 8 kbytes program memory,
512 bytes EEPROM for storing data, 3 tireewunters for po-
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the SOC of lead acid and lithium ion batteries used in r@ect Author i K.K.K.D. NadishanB.Sc. Eng., Research Assistant,
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Figure 5: Photograph of the prototype
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Abstractl ndi an Rai | largegt human trangsportsy 6 s
tem, is currently dealing with a lot of problems, such as avéilabi . PROBLEMSIN CURRENTSYSTEM
ity of confirming seat if available during immediate cancellation
/ getting down at destination where other waiting list passesn b
from that destination can baha train and reach the destination

to avoid not allowing the other people who enter the traift-wit g, o iner (TEs) still use pen and reservation charts to verify the
out buying tickets and then buy tickets from tc, reduce the burd stengers

of passenger to carry ticket. However there is no such system aty passenger cannot get the reservation after chart is prepared:

presently in Ind.ian "hN.aY gives accommodation to waiting list i.e. chart is prepared four hours earlier of train departure; rowe
passengers during their journey and reducing the burden gf cark, train may remain vacant
ing tickets. This paper proposes the new Seat Allocation syste '

ideri he ad f OR code i h SYSI€M | ack of optimizaion in seat allocation, for example whether
consiqering the a vantage of Q code 1mage that contamts bassenger has boarded or not his seat remains reserved till his
formation about ticket ahpassenger info in form of 2d . Mare

henticati I . hecking b ‘s d destination.
ver, authentication seat allocation checking by tc Is done USING a geat can remain vacant if passenger has not arrived and if

an another android app for tc which verifies gr code informatiogye, jenarture of train he cancels the ticket then loss of revenu
with the database and reduces the burden of tc. ThroughethistB the Railway

search paper our appaais to make journey of waiting list pa There is no dynamic seat allocation for waitlisted passenger

sengers more convenient in Indian Railway. in place of vacant seats, if passengers with reserved ticket have
. . ._hot arrived.

Index Tef_”."s Ir_1d|an Rallway,_ QRCodelmage(2d), Reservation Our proposed DSA model is an attempt to solve the above
Systenwaiting listSeat Allocation. problem with the help of QRode. QR code is used to embed the
URL in the ticket. It facilitates faster ticket checking process.
One of the wireless standards is used for connectivity between
HHT and DSA server by which authentication is provided to

A.Indian Railway every ticket.

ndi an Rail way i s unamtdnspoét systémh i Wety often, evgygosirhiey starts with the purchase of thétic
over which 2 crore [1] passengers travel daily all over Indiats at a ticket counter or from the machine such as persanal co
Even i f there are seat av ai puteb It would ke cahwenentgoehave kelectromichsysterdsowhibht
tickets enter the compartment and buy tickets from the tc. Duent@ke the task of passenger easy and convenient. The expanded
this, peak seasons take place and mone tizdf of the passe use of mobile phonesheir computational capabilities and their
gers having tickets of waiting suffer. These waiting list passeability to connect to the internet make them suitable. Several new
gers accomplish their journey from their source station tda-destechnologies have been used for this purpose. A very interesting
nation in standing mode. The number of passengers in Indigystem is touch and travel which is operational in Germah Rai
Railway has been increasing drastically in ewgrgr, in a rate of way.
25 to 50 percent from its previous year [1]. Such increase also Many problems in Indian Railway still exist after the @do
increases the number of waiting list passengers in every trdion of latest technologies in electrical, mechanical and camme
Increasing number of waiting list passengers, increase rushe<im department. One of the problems is, with the waiting list
train which resul tdfIndiah Rglvpay in j passengess,bécauseltheygasemot able to get their confirm seat up

There is more space for touts to book tickets illegally and sell
m at exaggerated price, [4].
Less exposure of technology, for example Travelling Ticket

I. INTRODUCTION

to Aunhappy journeyo. to their detination due to rush. The Indian Railway has decided
to solve this problem by increasing the number of coaches for
B.QR code 2d Image waiting list passengers by making their tickets confirm. But still

There are forms of qr code ie 2d,3d,4d etc as the dimentitre problem continues because of favailability of coaches,
increases process time and scanning time increases to avoid biesause neabout 10,000 trains run every day all around India.
we make use of gr code 2d image which reduces the time of Through this research paper we are attempting to propose the
saanning and makes the work of tc much faster. DSA model which minimizes the problem of waiting list passe

g e r Ots a aenpain level. Moreover transparency in the system
comes withuse of technology. In this model we have enhanced
the use of QR code with communication Network of Indian
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Railway as technology. QR code is a 2 dimensional bar code that (A) Little modification in current Passenger Reservation
can be easily created and decoded with the help of smart phones. System.

Therefore we have ggested the use of mobile phones for secure (B) Checkin, Checkout and Booking procedure.

distributed document processing in the developing world since

the smart phone is the pervasive information appliance of choice. (C) Automatic up gradation procedure.

(D) Allocation Procedure.
Ill. RELATEDWORKS

In the current scenario of Indian Railway a device calle fion System
palmbp is given to ticket checker. This device will replace the ) .
reservation list carried by TTEs. Palmtop is connected to central Tpday PRS is available at .800(.) counters more than .2380
server. From the Palmtop TT cgﬂo sdtr&rqu%hou_ﬁhtﬂegclcm Uies én%lﬁQ' geafl major sfatiogs, ¢
in the train to central server. From this, the status of availabiliff'® ! portant nomailnead locations such as tourist centers an

of seats would be shown on the railway network and that co bStriCt headquartgrs. The PRS services are available to passe
hgers for 23 hours in a day. Passengers can reserve a berth for any

Jrain 120 days in advance. In addition to the railway counters,

ing list passengers and if any seat is available during their jo multiple delivery channel_s have_been provided t_o Rajl passengers
9 P g y 9 J %accessthe PRS services.-Tlicketing and Ricketing and

d A Little Mod ification in Current Passenger Resera-

ney then the seat is provided to that passenger which is hav, :
y P P g ough Internet was launched in year 2002 and

waitlist 1, which means available seat is allocated on first co . . . ;
05respectively. Booking through Post offices was launched in

first serve basis [5]. 5
The Northern Railway have been decided to include th€ar 2007 [7].

Palmtops in some Rajdhani and Shatabdiifis, after the Pilot Besides all these facilities provided by Indian Railway one

project introduced in 2009 have been successful. It brings ef'f‘ttenr;'pt that \a_sbltried to make is to reduce th% usage thp"?‘pef att)s_,l
ciency and transparency in booking of tickets in running trains. much as possible. Passengers are requested to use their MO e
This system has been developed by the Center for Railwgﬂones as journetyckets, because the ticket is stored in Mobile
Information System (CRIS), a railway publgector company one either as a(T.SI\:LS sent bg/_IECTgi or in the PDF farmat
which provides consultancy and IT services to the humasrliorle In memory ar 'Iﬂthe claze_:o 'gc .'Iet[ ] d Model
transport system. Presently, this system is operational intAmri h an attempt with the ndian ariway our propose ode
sar, Ajmer and Dehradun Shatabdi Express [6]. But the Palmt gest the use of QR code in the ticket generated from the cou

have connectivity problems on some stretches, so amaitites thr .and .e:icket, 'whichh.cr?r)tains the UR.IF for gxarr;lple
method should be sought. ttp://xyz.in/nr/c4Lj9gMwhich is passengspecific and give the

Therefore the communication technology which is proposé?ftaill()f t?at Igés(sjenger fror_n whom t_heﬁ}@?e“ is (_axtraFc_ted. Al
to use for proper implementation of this assignment is based ps 0 SRLOh € |rrr]1age IS 9'Veh’? 'k? t ed 0 oy;mg 'Qure '
that communication technology which are currently used in real'® 8°0Ve as three parts which are described as:

time movements of trains in Sattdl Imaging Rail Navigation . . . .
(SIMRAN). A. xyz.in: server site of Indian Railway.

B. nr: Northern Riilway of Indian Rail network.

) V. PROP_OSEDMODE_L C. c4Lj9gM: Passenger Specific unique Codmndomly
The dynamic seat allocation system is the proposed model generated. It is same as user id of various mail servers.
which is helpful to Indian Railway in many ways.

Checkin for all the boarded passengers.

If anyone willing to discontinue the jouey then checlout
procedure will be followed that gives the vacant seat information
to the PRS and PRS will allot this seat to a-nonfirmed pa-
senger informing by an SMS.

In TTE6s device there will be 3 i | ows

i. CHECK-IN

ii. CHECK-OUT

iii. BOOKING o . Fig.1: Sample of a QR Code on a Ticket.
mogjlil(;.proposed DSA model is divided in the following SUbare'-SO the steps in above proceedings in passenger viawspoi
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START OF THE JOURNEY: A. TTE press the cheedut interface and scan the
QR code.
A. Obtain the reservation ticket either confirm or waiting B. HHT redirects to PRS servand fetch the pa
with the QRcode print over the ticket. senger detail.
B. In the case of mobile phone ticket QR Code image is C. TTE authenticate the passenger with tine |
sent to the multimedia handset of Passenger. formation provided by PRS server and press
OK
If the Passenger dsenot have any multimedia handset, he
must take printout of the ticket. 3. BOOKING
This is used when a passenger is boarded in the train without
B. Checkln, Check-Out and Booking Procedure ticket.

Now from here the job of the TTEs starts to check each and A. TTE press the Booking interface in HHT anddtanmera
every passengerds ticket and ma kseswitthbdeon tetake a snapfofrpassengbriorsher HDecardl
Terminal. The Hand Held Terminal is equipped with the Android or her photograph.
platform and operating system of smart phone, based on Linux B. Enters her name and journey detail.

Kernel [8]. In the proposed model passenger are required to C. After payment ticket is booked and she is authorized to

checkin at the beginning of their journey with the help of HHT. travel in the train.
Now the TTEs willperform the following steps to accomplish his
job:- Above three procedures can be accomplished ¢frahe

TTESs, HHT device whose interface is shown in Figure 3.

- s

P|an Tan

1. CHECK-IN
A. TTEs make a request to passenger to show his ticket. ]
B. Passenger places his Mobile Phone or ticket in his han
near Hand Held Terminal of TTEs to read QR barcode w 3
for checkin as shown in figure. COU B
C. A TTEs uses application of his Android HHT to read
the QR Code over the ticket or from the screen &f pa

3l Mart

A

BCT | szved scheduls

r'- ‘: '-‘u t roAR
SL | i simad reomn

sengerds phone and verifi 4 prr S el 12604

D. Application of HHT give the URL after decoding-i Jan i iere [ EZY
formation from QR Code, this URL helps the TTEs to e o e |BSR SN,
login in PRS erver to extract the information in respect Ml RELURENL St ™ BERs s o

of passenger.
E. The information obtained from PRS is then matchec
with the ticket of passenger.

AACARETY
ch et 73

SO N

is

If the information matched along with any identification
proof carried by passenger then the TTEs will pirghltutton of
checkin shown in the figure below to make an entry of thespre
ence of passenger to the DSA server.

Fig.3: An Interface of HHT for Check-In Check-Out and
Booking.

END OF THE JOURNEY:

A. Now the checlout procedure is done automatically by
the DSA system when the passenger completeptri-
ney and leaves the train.

B. But if the passenger left the journeybetween due to
his personal reason then the TTEs will checkto give
the information to DSA for dynamically allocation of
seat.

Now from here the job of the TTEs finishaffer checking
both confirm and waiting list passengers who are in the train.

Fig.2: A QR Code Having URL. ) )
¢ Q g C. Automatic Upgradation Procedure

The automatic up gradation procedure of DSA servenof |
2 CHECK-OUT dian Railv_va_y makes the Reservation system dynamic. It means
that now it is pesible to make the reservation when the train is
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running. This up gradation policy gives the transparency in bert
or seat booking either through online or from the counter.

Here we have suggested one more server to be installed pi
allel to the PRSserver, situated at five different cities such as
New Delhi, Mumbai, Kolkata, Chennai and Secunderabad.

DSA ARCHITECTURE:

The DSA Architecture is based onti8r clientserver ds-
tributed transaction paradigm as shown in Figlir&he system
has distributed architecture with 5 server clusters placed in serv
centers in five cities: Mumbai, New Delhi, Kolkata, Chennai anc
Secunderabad along with the PRS server. The server clusters .
connected together by a core network based oresh of 02x02
Mbps leased lines using RTR (Reliable Transmission Router) ¢
middleware.

3-Tier Deployment

Clients can be on the Internet or same network

| Intemetor
Network

(lients LAN/WAN

FRS SERVER DSA- SERVER

35

Posoge vhonton o wod 8 30 B W TN

"’@@' -

‘

(N
N
S48 Low e o g
R AR

M R
(a2
LER
89 B
A A e
IRCTC WER SERVER g
<) woarons Ml
-' o~ -
| BOOKING COUNTERS
o R
W @
..

Fig.5: Network Scenario.

D. Allocation Procedure
Once the DSA Server updates its database it will give the

vacan seat information to the PRS server every time it wiH u

date. Next, if the waiting list passenger are on the train and the
seat are vacant then DSA SERVER will automatically allocate
the seat to waiting list passenger otherwise it will be booked

Fig.4: 3-Tier Architecture of Indian Railway.

from cownter or through online. In this way it is possible tmall

cate seat dynamically during the journey of waiting list passe

UPGRADATION POLICY:
Availability of seat on train when it is runmgnis depends
upon the following policy.

A. First the berth is provided to waiting list passengers who
are on the train and only those waiting passenger are
given first priority whose journey in km is maximum. It
means waiting list passengers are arrangetkested-
ing order according to their distance to be travel.

B. Second condition will apply if there will be no waiting
list passengers, only then the seat or berth can be
booked from counter or through online to the passenger
who is willing to start the joury from the next station
when the train has to arrive.

In Figure 5 explains all the above procedure which is going
to happen.

ger. The above concept can be best understood by the figure 6.
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andlet the DSA server to make the seat reserve or vacant. DSA
server allot the seats of absent passengers to waitlistechpasse
gers and if still some seats remain vacant then reflect them as
UPDATE available across railway network from where any passenger wil
DSA ing toboard on it can book the ticket. Apart from this Chatcla
Checkout and Booking process is also provided to the TTE by
this HHT. Checkout process provides the passenger to break his
journey at any station by getting his remaining money back and
at thesame time his vacant seat is provided to a waitlisted pa
senger. Booking interface provides capability to book the ticket
for passengers on board. These technology inclusions in the rai
way bring transparency and reduce the activities of touts at peak
seaons.

RESERVE THE |
SEAT
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encode this URL by Cheek process it redirects to PRS server

and fetch stored data to verify the passenger. Cimegkocess

updates the information of all passengers available in the train

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014 37
ISSN 22503153

Text Extraction from Image and Displaying its Related
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Abstract In this project we combine the best ideas from thany handheld objects. As we will embethis application ina
text extraction withthe help of character description and strokemart phone, there will be mongobility.
configuration, web context searaeind web mining with the help
of semantic web and synaptic web at low entropyrst, wede- . RELATEDWORK

sign a discriminative character descriptor. Second, we mocje'Extracting text from image is a difficult task. To perform this

characterstructure at each character class by designing strokgy \arious techniques have been implemented before. Cluster
configuration mapsWith the help of web context search, the

d texts hed hest. In th q hclassification [1] is one of the techniques which have higli-acc
extracted texis searched over theet. In the proposed approach, ... in detecting text area and neext area. There is new trend

we have extended t handdavelopes art 0 ke Hntefit baleti ddedhler? imfg? fetrieval technigbe wit
unsupe_rv_|sed_ algonthm_tp find the items of Interest foruser. out going through OCR process [2]. There is another technique
Wet_) mining 1S the applicamn of dat_a mining technique BUD- o ey g sliding window detection which has high accuracy of
matically 'dISCOVGI‘ a'nd gathered mformatlo_n_from web wloc detecting éxt in natural scene.

ments. Itis used tp find OF‘“ere'e"aﬂt.a”.d eff!C|ent resuleom This paper uses different techniques for text extraction, web
the Web'. SemantiBynaptic web miningnterlinks the webof o qext search and web mining. Different techniques used are
data to different data sources at low entropy. character descriptor and stroke configuration [4] for textalete

tion and extraction, item ranking based users interest [6] for

S\/I\?_?ex Tersrr;s Charac:]e.r dessrptors,. strv\(l)ks gonf'gu.rat'\?\?’bweb context search and semantic and synaptic web mining at low
, Interesitem matching, Semantic Web, Synaptic. Webeniropy for retrieving most relevant data from the web[7].
metadata, entropy.

. SYSTEMARCHITECTURE

I. INTRODUCTION
his paperaims at making a Mobile Application Whichcre ) Search for

ognize the text from an imagapture from a mobile camera  j ' T Eformation st
; . . ; .. . Scene text | | Text L Google /Database
and gves informaion related to itThis is done usin@haracter detection ]—undcvstaﬂdmﬁ

Descriptor and Structure ConfiguratioBxtracting text directly f

Web mining

from natural scene image or videos is a challenging task beca s e

of diverse text patterns and variant background interferenci [ﬁ;ﬁ] I&M Wibeontiod [ -

Previously propsed algorithmare applied to obtain text regions AAAIATNA o S

from scene image only. The best word recognitate for scene o e S — S

images was only about 41.2960 extract text information by m piviod ] Textretrieval pf "L

mobile devices from natural scene, automatic and efficeane [ : Display on mobile

text detection ad recognition algorithms are essential. Howeve Screen
extractingscene text is a challenging task due to two main fa

tors: Figure 1: System Architecture

1) Cluttered backgrounds with noise and #text outliers, and Objective of thissystemis the extraction ofext from any m-

2) Diverse text patterns such as character type, fonts, and sizeage and then displaying itelated information on the mobile
screen. Main goal of this systeimthat if a persoml o e s ndt h

To sole these problems, scene text extraction is divided into tva know any specific thing then he/she could get its information

processes: text detectiamd text extractiorExtracting text from with the helpof this android application.

natural scene and displayiitgformation related to it wilhelp to  Diff erent modules used in this system are as follows:

know the surrounding environment. This application willphel

tourist who did notknow local languages of particular aBu ) . _

try/area he will get information with the help tiis application. In text extraction feature text is being extracted from tha-nat

This application will also help to know the information related t&2! SCene or an image. Hetext extraction is done with the help
of character description and stroke configurafibh Firstly the

text will be detected, understood and then recognized.

A. Text Extraction:
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4.

B. Searching:

or in database. Here searchisglone with the help of item rien

5.
In searching process extracted text is being searched over net g

If dg=-dp = Y/6 thenSWT= |p - q| and dp++ else di
card the ray.

If SWT ratio <= 3 then group neighbouring pixels.

If two letters are having similarrstkke width, they can
be grouped.

ing according to the item of interest basically derivesmeta 7. The output is a set of rectangles designating bounding
data information about the item of interest by extending the u boxes for detected words.
e r given interest. 8. Search the text on web or in database.
9. Match the word, and retrieve the related information.
C. Web Mining: 10. Display retrieved information on mobile screen.

In this mining process required information is retrieved from
the web or from database an efficient manner. This is done

V. TECHNICAL SPECIFICATION

with the help of Semantic and Synaptic web mininipatentio- Advgntaggs:
py [7]. After retrieving the information successfully it issdi 1) Tilt text is detected.

played on the mobile screen. 2) High accuracy in natural scene.
3) Requires less text extraction database.
IV. ALGORITHM AND FLOWCHART 4) Most relevant and accurate data is retrieved from the web.

Disadvantages:

Canny Edge Stroke Width 1) Handwritten text cannot be acculgteecognized.
Detector Transform
il S || Find Letter Application:
I Image | { Edge Map | { SWT | sl pp :

| | Word Text Line | |
Mask — 7 4 <—/ Filterin
Detection Aggregation : g
Eearch the word| Retrieve Relate | .
n web or in d/b Information Display Info

1) Analysis of documents can be easily done.
2) Industrial automation.

VI. CONCLUSION

Thus this paper achieves the objective of text extraction from
image and displaying its information on android platform, with

the help of text ®raction algorithm, web context search alg
rithm and web mining algorithm.

Figure 2: System Flowchart

SWT: Computes per pixel, width of the modtdly stroke co-
taining pixel[8].

APPENDIX

GLOSSARY:

1) HOG - It models character structure feature and crose€orr
52 lation analysis of character similar from text recognition aad d

tection
E/z 2) Metadata- A set of data that describes and gives rinfo
mation about other data.
3) Semantic Web It is a technique to manage content and
(@) ®) process with creation and use of semantic metadata.
4) Synaptic Web Synapse is a biological term, it is theneo

(©)

Figure 3: Stroke Width Transform

Initially s et SWT

wn e

found.

= b

Find edgeby canny edge detector.
Follow the rayr=p+nTdp, n>0 until another edge is

nection betwen different neurons in the brain, same as in the
synaptic web like the human brain the synaptic connectiens b
tween objects (Content/ Information) are more important than the
object themselves makes the smarter web.

5) Entropy- In information theory théerm generally refers to
the Shannon entropy, is a measurement of uncertainty ang-inco
sistency in random variable, which evaluate the informatian co
tent in a message.
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Abstract Congestion has been considered as one of the basieases beyond certain limit, say 60% of the capacity of the ne
important issue in packet switched netw [1][9]. Congestion work, the throughput drops. If the offered load increases further,
control refers to the mechanisms and techniques to control theoint is reached when not a single packet is delivered to any
congestion and keep the load below the capacity. This paper pdestination, which is commonly known agadlok situation.
vides an overview of category provided by congestion control The ideal one corresponds to the situation when all the packet
also includes how TCP uses congestion rabrid avoid congs- introduced are delivered to their destination up to the maximum
tion or alleviate congestion in network. Computer networks hawapacity of the network. The second one corresponds to the situ
experienced an explosive growth over the past few years amh when there is no congestion control. The thore is the
with that growth have come severe congestion problems. Tlgse when some congestion control technique is used. This pr
paper also concentrates on avoidance of congestios.stheme vents the throughput collapse, but provides lesser throughput
allows a network to operate in the region of low delay and highan the ideal condition due to overhead of the congestion control
throughput. In this paper, a survey on various mechanisms tethnique.

congestion control and avoidance has been done.

Index Terms Congestion Control, Transmission Control Brot . CONGESTIONCONTROLMECHANISMS

col, Active Queue Management, Congestion Avoidance. Congestion control mostly applies to packwitching né-

work. A wide variety of approaches have been proposed,\rowe
er the "objective is to maintain the number of packets within the
network below the level at which performance falls off dramat
ongestion in a network may occur if the load on the necally.
work-the number of packets sent to the network is greater
than the capacity of the netwetlke number of packets a network 3.1TRANSMISSION CONTROL PROTOCOL (TCP):
can handle..Network cgestion occurs when a link or node isThere has been some serious discussion given to the potential of
carrying so much data that its quality of service deteriorates.largescale Internet collapse due to network overload or co
Typical effects include queuing, packet loss or the blocking gestion [2]. So far the Internet has survived, but there have been
new connections. Congestion control is a method used foi- moa number of incidentthroughout the years where seriouskpro
toring the process of regtilag the total amount of data enteringlems have disabled large parts of the network. Some of these
the network .so as to keep traffic levels at an acceptable valueidents have been a result of algorithms used or not used in the
This is done in order to avoid the telecommunication networkransmission Control Protocol (TCP) .The popularity of the |
reaching what is termed congestive collapse. Modern networiesnet has heightened theedefor more bandwidth throughout all
use congestion control andtwerk congestion avoidance tec tiers of the network. Home users need more bandwidth than the
niques to try to avoid congestion collapse. These include-exgraditional 64Kb/s channel a telephone provider typically allows.
nential back off in protocols such as 802.11's CSMA/CA and thédeo, music, games, file sharing and browsing the web requires
original Ethernet, window reduction in TCP, and fair queuing imore and more bandwidtht®ov oi d t he AWor |l d W
devices such as routers Congestonidance techniques monitor has come to be known by those with slower and often heavily
network traffic loads in an effort to anticipate and avoid cengecongested connections. Internet Service Providers (ISPs) who
tion a common network bottleneck. provide the access to the average home customer have had to
keep up as more and more users get cdreddo the information
superhighway. Core backbone providers have had to ramp up
. EFFECTSOFCONGESTION their infrastructure to support the increasing demand from their

Congestion affects two vital parameters of the network pecustomers below. Today it would be unusual to find someone in

formance, namelyhroughputand delay. The throughput can be _th_e U.S. that has not heard of the Internetalehe experienced
defined as the percentage utilization of the network capaciy,in On€ form or another. The Internet has become the fastest
Throughput is affected as offered load increases. Initialé/'(.)wIng technology of all time . So far, the Internet is stillghu
throughput increases linearly with offered load, because attiliz

tion of the network increases. However, as tffered load n-

I. INTRODUCTION

ing along, but a good questio
0?70 Al though t hi stognswerethat qdeo e s
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tion, it can help us to understand why it will or why it might notslow start is disabled so the user can grab bandwidth. That trend
Good and bad network performance is largely dependent on thid only lead to problems.
effective implementation of network protocols. TCP, easily the 3.1.2 FAST TRANSMIT AND RECOVERY (RENO):
most widely used protocol in the transpayér on the Internet Fast retransmit and fast recovery are algorithms that are designed
(e.g. HTTP, TELNET, and SMTP), plays an integral role éa d to minimize the effect that dropping packets has on network
termining overall network performance. Amazingly, TCP hathroughput. Thefast retransmitmechanism infers information
changed very Ilittle since i tfremanathentTCRrhechdnéssatregreceiveruses thsgnaktathel y
few fAtweakso and @knob ¢hée mdsta geadertihatét has reatided placketshout of sefqueemce [4]. The tec
part, the protocol has withstood the test of time. However, them&gue is to send several duplicate ACKs to the serfelst e-
are still a number of performance problems on the Internet atrdnsmit takes advantage of this feature by assuming that dupl
fine tuning TCP software continues to be an area of work forcate ACKs indicate dropped paats. Instead of waiting for an
number of people [3]. ACK until the timer expires, the source resends packets if three
Over the past few yearsgsearchers have spent a great dealich duplicate ACKs are received. This occurs before the
of effort exploring alternative and additional mechanisms fdimeout period and thus improves network throughput. K&er e
TCP and related technologies in lieu of potential network-oveample, if a host receives packet 5 and ut, ot 6, it will send a
load problems. Some techniques have been implemented; otharplicate ACK for packet 5 when it receives packet 7(but not
left behind and still others remammn t he dr awi n gackbt®RkastdecovaNe & indchanism that replaces slow start
begin our examination of TCP by trying to understand the mndavhen fast retransmit is used. Note that while duplicate ACKs
lying design concepts that have made it so successful. indicate that a segment has been lost, @ aislicates that p&e
This paper does not cover the basics of the TCP protoaik are still flowing since the source received a packet with a
itself, but rather the underlying designs aedhniques as they sequence number higher than the missing packet[5].In this case,
apply to problems of network overload and congestion. Fortle assumption is that a single packet has been dropped and that
brief description on the basics of TCP, .The EoEnd Argu- the network is not fully congested. Theed, the sender does not
ment The design of TCP was heavily influenced by what haged to drop fully back to slow start mode but to half theiprev
come to be known as the etwlend argument . The key comp ous rate.
nent of the endo-end argument for our purposes is in its metho8.2 ACTIVE QUEUE MANAGEMENT (AQM):
of handling congestion and network overload. The premise of the Dropping packets is inefficient. If a host is bursting and
argument and fundament al ta-o cangeBibnsoccdre a lotgohpadkets will bealdst. Tfokeeit ise n d
tions are responsible for controlling the rate of data flowhis t useful to detect impending congestion conditions and actively
model, there are no explicit signaling mechanisms in the netwamanage congestion before it gets out of hand.
which tell the end stations how fast to transmit, when to transmit, Active queue management is a technique in which routers
when to speed up or when to slow down. The TCP software actively drop packets from queues as a signal to senders that they
each of the end stations is responsible for answering these shoutl slow down.
tions from implicit knowledge it obtains from the network or the

explicit knowledge it receives from the other TCP host 3.2.1 RANDOM EARLY DETECTION (RED):

Basic congestion control schemes RED is an active queue management scheme that provides a
1 Slow start mechanism for congestion avoidance. Unlike traditional cenge
f Fast retransmission and Fast Recovery(Reno) tion control schemes that drop packets at the end of full queues,

RED uses statical methods to drop packets in a "probabilistic”

3.1.1 SLOW START: Slow start redues the burst affect way before queues overflow[8][14]. Dropping packets in this
when a host first transmits. It requires a host to start its traasmivay slows a source down enough to keep the queue steady and
sions slowly and then build up to the point where congestidgaduces the number of packets that would be lost when a queue
starts to occur[5].The host does not initially know how mangverflows and a hoss transmitting at a high rate. RED makes
packets it can send, so it uses slow star agy to gauge the two important decisions. It decides when to drop packets and
network's capacity. A host starts a transmission by sending tWat packets to drop. RED keeps track of an average queue size
packets to the receiver. When the receiver receives the segmedit€l drops packets when the average queue size grows beyond a
it returns ACKs (acknowledgements) as confirmation. Thel-sendefined threshold. The avemagize is recalculated every time a
er increments its window by two and sends fpackets. This new packet arrives at the queue. RED makes palrbgt deé
buildup continues with the sender doubling the number df-pacsions based on two parameters:
ets it sends until an ACK is not received, indicating that the flow Minimum threshold Specifies the average queue siee
has reached the network’s ability to handle traffic or the receivd@sv whichno packets will be dropped.
ability to handle incoming traffic .Slow &t does not prevent Maximum threshold Specfies the average queue size
congestion, it simply prevents a host from causing an immedig@gove whichall packets will be dropped.
congestion state. If the host is sending a large file, it will event
ally reach a state where it overloads the network and packets
begin to drop. Slow start is critical i&voiding the congestion
collapse problem. But new applications such as voice over IP

cannot tolerate the delay caused by slow start and in some cases; 3.2.2 FRED (Flow based Random Early Detection):
FRED acts just like RED, but with the following additions.
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FRED introduces the parameters min. and max., goals for tie m P, which it uses to mark (or drop) packets when they are
minimum and maximum number of packets each flow should benquired. If the queue is continually dropping packets due to
allowed to buffer. FRED introduces the global variable ,aiR esbuffer overflow, BLUE incrementsn P, thus increasing the rate
mate of the average p@ow buffer count; flows with fewer than at which it sends back congestion notification. Conversely, if the
the packets queued are over flows with more. FRED maintaiggeue becomes empty or if the link is idle, It decreases its-mar
count of bufferedoackets queue length for each flow that-cui ng probability. This efferetiyv
rertly has any packets buffered. Finally, FRED maintains & vared rate it needs to send back congestion notification.
able strike for each flow, which counts the number of times the 3.2.4 ADAPTIVE CHOKe: Adaptive CHOKe enforces
flow has failed to respond to congestion notification; FRED p the concept of quedeased and flow information. It is desirable
nalizes flows with higlstrike values. for AQM schemes to act without storing a lot of information-ot
3.2.3 BLUE: The key idea behind BLUE is to performerwise it becomes averhead and nescalable[11]. This alg
gueue management based directly on packet loss and linkeutiliithm modifies the CHOKe algorithm to remove its drawback.
tion rather than on the instantaneous or average queligis algorithm also calculates the average queue size of the buf
lengths[16]. This is in sharp contrast to all known active quews for every packet arrival. It also indicates two thresholds on the
management schemes which use some form of queue occupdndfer, maximum and mimum It reduces both the packet loss
in their managing the congestion. It maintains a single prbbabiate and the variance in queuing delay.

S.NO ALGORITHM ADVANTAGES DISADVANTAGES
1 RED Early congestion. Difficulty in parameter setting.
No bias against traffic. Insensitivity to traffic bad and drain rates.
No global synchronization.
2 FRED Good protection from misbehavin Perflow state.
flows. Difficulty in parameter setting.
Insensitivity to traffic load and drain rates.
3 BLUE Easy to understand. No early congestion detection.
High throughput. Slow response.
4 A-CHOKe To protect welbehaved flows fron Heavy load and unresponsive flow.

misbehaving flow and adaptiv
flows from nonradaptive flows.
packet loss with well adaptive tune
parameters.

TABLE:1. ADVANTAGES AND DISADVANTAGES OF AQM ALGORITHMS

4.2 Close loop:Protocols that allow system to entemeo
IV. CONGESION CONTROLTECHNIQUES gested state, detect it, and remove it. The second category is
L;@ssed on the concept of feedback. During operation, sgae s

Congestion control refers to the mechanisms and techniq ;
éﬁé/m parameters are measured and feed back to portions of the

used to control congestion and keep the traffic below the capa

of the network. Congestion control techniques can be broadi

classified two broad categories: P
4.1 Open loop: Protocols to prevent or avoid congestion, )

ensuring that the system never enters a Congested State. ThisT ~Monitor the system (network) to detect whether the

category of solutions or protocols attempt to solve the problem network is congestactalloa- no

by a good design, at firstl to H¥eedeigesipvolyefat it doesnot o

Once system is up and running midcourse corrections are not 1~ To pass this information to the places where actions can

made. These solutions are dconge P8 donot change much acec

ing to the current state of the system. Such Protocols are also 1 Adjust the system operation to correct the problem.

known asOpen Loopsolutions. These rules or policies include

decidng upon when to accept traffic, when to discard it, making

scheduling decisions and so on. Main point here is that they

make decision without taking into consideration the current state

of the network. The open loop algorithms are further divided on

the kasis of whether these acts on source versus that act upon

destination

bnet that can take action to reduce the congestion. Phis a
oach can be divided into 3 steps:
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comes congested, t®urce may need to reduce its current cell
rate to reduces theongestion.Several ratdbased congestion
control mechanisms were proposed to control source cell rates
for the ABR service. The main proposals are summarized below.
5.1.BECN: In BECN, the intermediate switches returresp
cial resource manageme(RM) cells to sources of cells if they
believe the source is causing congestion. Congestion is identified

Congestion Control

Source Destination Explicit Implicit by monitoring cell queue lengths within the switches. On receipt
teedbackl lfeedback of an RM cell, a source is obliged to halve its transmission rate.
If no RM cells arriveafter a recovery period, the source may

double its cell rate (withouéxceeding the maximum cell rate
FIGURE 1:CONGESTION CONTROL specified at connect time). The recovery period is proportimnal
CATEGORIES. the current cell rate: as the cell rate drops, the recovery period
shortens .BECN catbe seen to be analogous to the Source
Quench scheme, controlling the flow of a specific ATM canne
V. CONGESTIONIN CONNECTIONLESSPACKET- tion.
SWITCHEDNETWORKS 5.2 PRCA (PROPORTIONAL RATE CONTROL A L-

A network is congested when one or more network @mpGORITHM): PRCA has the source set every CongestioreExp
nents must discard packets due to lack of buffer space. Given figgced Bit on, but leave one Moff. If any RM cdis arrive with
above architecture, it is possible to see how network congesti®§ Congestion Experienced Bit off, then the destination sends
can occur. A source of data flow on the network cannot reserd® cells back to the source, which prompt a source irate
bandwi dth across the net waer kCregsgAgain Multipficaive Besreageagdi AddifiyetIncrgase is |
fore, is unable to determine what rate of data fow canbe sy S€d t o control the souachcteeds
tained between it and the destination .If a source transmits dat§4rce cannot increase its rate unless RM cells are received.
a rate too high to be sustained between it and the destirmte PRCA was found to have a fairess problem for ipath co-
or more routers will begin to queue the packets in their buffers.nections. If the probability ok cell having its Congestion Eep
the queuing continues, the buffers will become full and packetg§nced Bit set by one ATM switch is p, then the probabdityt
from the source will be discarded, causing losses of data. If tA@iNg set over a-pwitch path is ;. Thus, longpath conne-
source is attempting to guarantee transmissioiakiéity, re- tions have a lower chapce rffcellwr)g a rate increase RM cell
transmission of data and increased transmission time betweentfi# shorpath connections. This is known as the @t
source and the destination is the result. As the load (rate of dBgolem.
transmitted) through the network increases, the throughput (rate 5-3 EPRCA (ENHANCED PROPORTIONAL RATE
of data reaching the destination) increasesdily. However, as CONTROL ALGO RITHM): Enhanced PRCA (EPRCAje+
the | oad reaches the net wor kled kogmcembipajion off AREA and the expligt cell atey n
begin to fill. This increases the response time (time for data g$sheme described above. Cell sources send a combination of RM

traverse the network between source and destination) and lowe#4s and data cells with Congestion Experienced Bits. Switches
the throughput. along the path of a connection mayccdate the Fair Share rate
Oncetherouterd buffers begin tco % heconnecipy(andplace hevaluejinghe KM gells), set the
curs. Increases in load beyond this point increase the probabifitpngestion Experienced Bits if the connection is exceeding its
of packet loss. Under extreme load, response time approacf@ds share (or is causing congestion), or both. EPRCA allows
infinity and the throughput approaches zero; this ispiiet of switches to perform binarfeedback cogestion control, explicit
congestion collags This point is known as theliff due to the rate congestion control, or both [17]
extreme drop in throughput.

5.1 AVAILABLE BIT RATE CONGESTION CONTROL IN VI. A RATE-BASEDFRAMEWORKFORCONGESTION
ATM NETWORKS: CONTROL

Asynchronous Transfer Mode (ATM) networks are chara  Congestioninformation from the network, and to use this to
terized as connectieariented cell switched networks. Celleea adjust transmission rates which will optimize the overall network
fixed in size (53 octets), and virtual circuits are establishgsbwer. Theobvious paradigm for such a congestion contrst sy
across the network to propagate the traffic for each connectiegm is to be ratbased.
ATM provides several service classes to the connectionb-esta
lished between sources and destinations: Constant Bit Rate¢ OVERVIEW OF THE FRAMEWORK
(CBR), Variable Bit Rate (VBR), Available Bit Rate (ABR) and  The framework spreads the mechanisms of congestion co
Unspecified Bit Rate (UBR).Of the four service classes, onlyol across both the Transport and Network Layers, measuring
ABR provides service degradation congestion control. Witind using information osustainable rates of traffic flothrough
ABR, a source of cell traffic can specify minimum and maximurthe Network. The below steps are followed
cell rates at corettionestablishment. If the connection is gran The Transport Layer uses a Haased flow control scheme,
ed, then the source can transmit at a rate betweesptwfied using rate information provided by the Network Layer. The flow
minimum and maximum cell rates. However, if the netwagk b control and error control mechanisms are ogtinal, being pe
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formed by the Flow Control and Packet Retransmissiomr-fun VIl. CONCLUSION

tions, respectively This paper presents the study of congestion control abel ela

A source admits packets for each traffic flow (a single dafates various issues related with it. As the estign control is

stream from an application) into the network uniformly spaced {fo most important factor of any packet switching network, the
time. This reduces sherrmcongestion due to the traffic: this is

whole performance and accuracy of network is directly related to

performed by the Packet Admission function. Routers shoufl he congestion control becomes more important. We briefly
attempt to preserve the time spacing of packets in a traffic flowg, ey of various congestion control algorithritsshows that at

The routers in the Network Layer ~ implement a congestifiesent there is no single algorithm that can resolve eveby pro
control scheme, part akhich measures the sustainable traffijemg of congestion control on computer networks. Furteer r
rate across the network for each traffic flow; this is performed Ry 5 ch work is needed in this direction.

the Sustainable Rate Measurement function This sustainable rate
measurement is passed to the destination machine and then via
acknowledgment packetts the source machine.
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Abstract Private Sector banks played a vital role in catering the needs of common man as well as business community in ez
years and also in current time period. In this paper major privater3ganks are considered for evaluating their performance using
Data Envelopment Analysis (DEA). Supsfficiency DEA model is also used to rank the private sector banks.

Index Terms Data Envelopment AnalysiBrivate Sector banksgFormance evahtion, RankingSuperefficiency.

[. INTRODUCTION

anking system is a boon for any countryds economy. I ndi ¢
Private sector bank is one in which majority of stakes are held by private adarshin early period of banking industryj-pr
vate sector banks played a vital role in catering the needs of people as well as business community. But since 196%¢latopubli
banks dominated the private sector banks as a result of nationalizagiain. iA 1991, as a result of liberalization, ample scope had
arisen to play a prime role for private sector banks.

In the circumstances explained above it is needed to evaluate the performance of private sector banks and to know kew private
tor banksare influencing the common man and Indian economy. In current paper 13 major private sector banks were considered
performance evaluation. The secondary data pertaining to 13 private sector banks during the eleventh five year-pRi2j2e0Hy
beenobtained from the website of Indian Bank Association. Primarily we have evaluated the private sector banks using IPata Env
opment Analysis (DEA) by calculating efficiencies of private sector banks with respect to Constant Return to Scale (@R®), Var
Return to Scale (VRS) and Scale efficiencies are also obtained. Further we have usefisigrezy model for ranking the private
sector banks.

II. DEAMODEL
Several DEA models have been presented in the literature. The basic DEA model evaluates dffisiedayn the productivity
ratio which is the ratio of outputs to inputs. This stud:

Charnes and Cooper (BCC) (1984) model. The production frontier has constant returns to scale in GCRhenbdsic CCR model
formulation (dual problem/ envelopment form) is given by :

A. The basic CCR model formulation (dual problem/ envelopment form)

. ar s
Ming- @8 s +&s

gi:l r 4
Subject to:
alx+s =g, (i=1, ééeéé , m)
j=1
a’y;-s =y, (r=1, eééé , s)
j=1
7,20 (j=1, éééé.. ,n)

Source :Zhu (2003, p.13)
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where, d denot es j,twhileyis thef amaunt efft cutput producel iy .DMlising % amount of "input. Both Y,
andxar e exo0genou srepresents tketbénehmarks forda specific DMU under evaluation (Zhu 2003)v&iaties are
represented by and s. According to Cooper, Seiford and Tone (2004) the constraints of this model are:

i the combination of the input of firm j is less than or equal to the linear combination of inputs for the firm ontike fron

ii. the output of firm j is less than or equal to the linear combination of inputs for the firm on the frontier; and

ii.t he mai n de gliesbetoeen oneand zarh.| e d

Further, the model assumes that all DMUs are operating at an optimal scale. However, imperfect competition and cofistraints tc
nance may cause DMUs to operate at some level different to the bptiata (Coelli, Rao & Battese 1998). Hence, the Banker,
Charnes and Cooper (1984) BCC model is developed with a production frontier that has variable returns to scale. The BCC mc
forms a convex combination of DMUs (Coelli, Rao & Battese 1998). Theodhstant returns to scale linear programnpngplem
can be modified to one with variabl e =l Themsdeltgiven semw illustratesy
the basic BCC formulatiofdual problem/envelopment form)

B. The basic BCC model formulation (dual problem/&pment form):

Ming- &3S +&s’

Ci=1 ra

Subject to :
é/j>g1+$' =g, (i=1, éé6éé , m)
=1
él/jyrj-g =Y, (r=1, éééé , s)
i /,20 (j=1, éééé.. ,n)
A/ -1

j=1
Source: Zhu (2003, p.13)

This approach forms a convex hull of intersecting planes (Coelli, Rao & Battese 1998). These planes envelop the daieepoints n
tightly than the constant returns to scale (CRS) conical hull. As a result, the variable returns to scale (VRS) approeshgtrov
nical efficiency (TE) scores that are greater than or equal to scores obtained from the CRS approach (Coelli, Rao &¥itese 1
Moreover, VRS specifications will permit the calculation of TE decomposed into two components: scale efficienayd(PEje
technical efficiency (PTE). Hence, this study first uses the CCR model to assess TE then applies the BCC model to iflentify PT
SE for each DMU. The relationship of these concepts is given below:

C. Relationship between TE, PTE and SE :
TEcrs = PTERS$*SE
where TErs= Technical efficiency of constant return to scale
PTE/rs = Technical efficiency of variable return to scale
SE = Scale efficiency

Source : Coelli, et al., (1998).

The above relationship, which is unique, depitte sources of inefficiency, i.e., whether it is caused by inefficient operation (PTE)
or by disadvantageous conditions displayed by the scale efficiency (SE) or by both. If the scale efficiency is ledsetbadl will
be operating either at decreagreturn to scale (DRS) if a proportional increase of all input levels producesthdagsoportional
increase in output levels or increasing return to scale (IRS) at the converse case. This implies that resources marydukeftoansf
DMUs operatilg at DRS to those operating at IRS to increase average productivity at both sets of DMUs (Boussofiane et al.,1992).

D. Superefficiency DEA model:

The main purpose of supefficiency is to provide tidreaking procedure for ranking DMUs which are efiitian traditional DEA
models. When a DMU under evaluation is not included in the reference set of the original DEA models, then these mdbls are ca
superefficiency DEA models. Then supefficiency DEA models can be obtained in two categories naniRy &d VRS. The CCR
superefficiency DEA model was developed under CRS by Andersen and Petersen (1993) (Called AP model). Thrall (1996) point
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out that the AP model may result in infeasibility and instability when some inputs are close to zero. Smild&901) showed that
superefficiency DEA models with CRS could occur with infeasibility if and only if there is a zero in data.

The infeasibility of the related linear program is very likely to occur (see Banker et. al (1984) and Seiford and Zhw(E308-
perefficiency DEA model based on the BCC model (VRS swgficiency model) is considered. Seiford and Zhu (1998) showed the
necessary and sufficient conditions of infeasibility in VRS sgfficiency model. Yao (2003) stated that supfficiency can be
interpreted as input saving and output surplus achiid20®d by
proposed a VRS supefficiency model which is known as inpatitput orientation supegfficiency model whichs always feasible.

The super efficiency model with inputoutput orientation:
The model is as:

Min(1+ b,)

s.té; /ix-@Q+HpHx O i 172,....m

i=Lj o

a ’v-a@-my © r 12,....s

i=1j o

a /,=1
i=Lj o

/.20 j 2,2,....n,j ©

J

lll. DATA AND VARIABLES FORTHE STUDY

The establishment of Private Sector banks at the National level was to serve as a saibdtituteduce the burden of Public sector
banks. The primary duties of any bank are asset management and intermediation. But the primary duty of a Private Seotddbank
be intermediation instead of asset management. DEA assumes that, the inputpatsdhave been correctly identified. Usually as
the number of inputs and outputs increase, more DMUs tend to get an efficiency rating of 1 as they become too sp&aadized to
uated with respect to other units. On the other hand, if there are taopiets and outputs, more DMUs tend to be comparable. In any
study, it is important to focus on correctly specifying inputs and outputs. DEA is commonly used to evaluate the effieienoy o
ber of DMUs and it is a muHiactor productivity analysis mod@&r measuring the relative efficiency of a homogeneous set of DMUs.
For every inefficient DMU, DEA identifies a set of corresponding efficient DMU that can be utilized as benchmarks forrimeptove
of performance and productivity. DEA is developed basednm scale of assumptions viz., Constant Return to Scale (CRS) model
and Variable Return to Scale (VRS) model. CRS means that the producers are able to linearly scale the inputs and outputs wit
increasing or decreasing efficiency. This is a signifi@G@sumption. The assumption of CRS may be valid over limited ranges but its
use must be justified. As an aside, CRS tends to lower the efficiency scores while VRS tends to raise efficiency scores.

For enabling the study of evaluation of Private Sectak®awe have the following resources (inputs) and productivity indicators or
outputs:

Inputs: X1 Interest expenditure on deposits as % of deposits (Rs. in Lakhs)
X, . Deposits (accepted by banks) (Rs. in Lakhs)
X3T1 Total expenses (Rs. in Lakhs),
X471 Compensation to employees (Rs. in Lakhs)
Xs1 Financial charges (Rs. in Lakhs)
Xe- Nonrcash charges (Rs. in Lakhs)
X;-Total interest expenses (Rs. in Lakhs)
Outputs:Y, T Total assets (Rs. in Lakhs)
Y, 1 Net assets (Rs. in Lakhs)
Y s- Total income (Rs. in Lakhs)
Y 4~ Net worth (Rs. in Lakhs)
Y5 -Interest ikome (Rs. in Lakhs)
Y ¢- Profit before depreciation, interest, taxes and amortization (Rs. in Lakhs)
Y ;- Interest income on advances as % of loans and advances (Rs. in Lakhs)

The study involves #happlication DEA to assess the efficiency of 13 Private Sector banks in India during the yedr'g, 2000
08, 200809, 200910, 201011 and 201412. The data used for assessment was obtained from the annual reports published by Indig
Bank Associatiorand from website <www.iba.org.in>. DEA model is executed separately for each year usirgriemation with
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radial distances to the efficient frontier. By running these programmes with the same data under CRS and VRS assunsotiess, mea
ofoveralltet ni cal efficiency (TE) and 6pured technical efficienc

IV. RESULTSAND DISCUSSION

The main theme of the present study is to assess the performance of 13 Private Sector banks in India. The study sgentisto as
efficiency of Private 8ctor banks and thereby identifying the influence of them in improving the Indian economy.

The findings of DEA portrayed through Table 1 revealed the following salient information:
0 Five banks among 13 Private Sector banks in in India are operatedstatoReturn to Scale (CRS) in the entire period of
study that is 20087 to 201112. This indicates that the banks are operated with stability, balancing the inputs (resource:
contained in them) to satisfy the outputs i.e. the purpose of Private Sacks: bhey are :

Table 1 Private Sector banks with Constant Return to SEIRS) :

S.No.| Name of Private Sector Bank Return to Scale
2007 | 2008 | 2009 | 2010 | 2011 | 2012
1 Axis Bank Ltd. crs crs crs crs crs crs
2 City Union Bank Ltd. crs crs crs crs crs crs
3 Development Credit Bank Ltd. crs crs crs crs crs crs
4 South Indian Bank Ltd. crs crs crs crs crs crs
5 Yes Bank Ltd. crs crs crs crs crs crs

U Itis also noticed that some of the Private Sector banks have shown a shift in the return to scaleepatither from IRS to
CRS or viceversa implying that, there is increased resource use efficiency with reference to the exploitation of resources L
age. Hence, these Private Sector banks have shown an increased pace of return to scale. Adsoviddstiodt few banks
have shown a shift in the return to scale pattern i.e., either from DRS to CRS-werdadmplying that, there is decreased
resource use efficiency with reference to the exploitation of resources usage. These Private Secter:banks a

Table 2: Private Sector banks with trend of Scale during-2002

. Return to Scale

S.No.| Name of Private Sector Bank 2007 | 2008 | 2009 | 2010 | 2011 | 2012
1 Catholic Syrian Bank Ltd. crs irs crs DRS crs crs
2 Dhanlaxmi Bank Ltd. crs crs crs irs crs Crs
3 Federal Bank Ltd. crs crs DRS crs crs crs
4 Karnataka Bank Ltd. crs crs crs DRS crs irs
5 Karur Vysya Bank Ltd. crs crs crs DRS crs DRS
6 Lakshmi Vilas Bank Ltd. crs crs crs irs crs Crs
7 Ratnakar Bank Ltd. crs crs crs Crs crs irs
8 Tamilnad Mercatile Bank Ltd. crs irs crs crs crs crs

In this paper as a second step, we tried to rank the private sector banks under study, then it is observed that measgriete ar
ficient DMUs which demanded for the rank to be shared among them. So formgdbkitiebreaking we preferred supefficiency
DEA model. For executing the supefficiency DEA model we have considered differefficient banks in different study years.
The particulars oéfficient banksare as follows:

Table 3: Efficienciesf Banks based on complete technical efficiency with CRS

S.No. Bank Name 2007 | 2008 | 2009 | 2010 | 2011| 2012

1 Axis Bank Ltd. 1 1 1 1 1 1

2 Catholic Syrian Bank Ltd. 1 |0.946 1 0961 1 1

3 City Union Bank Ltd. 1 1 1 1 1 1

4 Development Credit Bank Ltd. 1 1 1 1 1 1

5 Dhanlaxmi Bank Ltd. 1 1 1 0.89 1 1

6 Federal Bank Ltd. 1 1 0.955 1 1 1

7 Karnataka Bank Ltd. 1 1 1 0977 1 ]0.994

8 Karur Vysya Bank Ltd. 1 1 1 0.973] 1 | 0.961

9 Lakshmi Vilas Bank Ltd. 1 1 1 0.968| 1 1

10 | Ratnakar Bank Ltd. 1 1 1 1 1 1
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Based on the supefficiencies, we have compared the ranks obtained through technical efficiencies and they are tabulated in t

50

Table 3: Efficienciesf Banks based on complete technical efficiency with CRS
S.No. Bank Name 2007 | 2008 | 2009 | 2010 | 2011| 2012
11 | Sauth Indian Bank Ltd. 1 1 1 1 1 1
12 | Tamilnad Mercantile Bank Ltd. 1 0.94 1 1 1 1
13 | Yes Bank Ltd. 1 1 1 1 1 1

tables 4 and.

Under technical efficiency, nearly 38 percent of private sector banks exhibited constant performance throughout théostudy per

V. CONCLUSIONS

Some of the banks showed mixed performance even though they exhibited constant performance in some yedfisicBiegddEA

model resolved tidreaking of efficient banks under technical efficiency. South Indian Bank Ltd. attained first rank in the years 200°

and 2010. Development Credit Bank Ltd., City Union Bank Ltd., Tamilnadu Mercantile Bank Ltd. and ReamalBank Ltd. have
stood first in rank in the years 2008, 2009, 2011 and 2012 respectively.

Table 4: Comparison of the Ranks through Technical Efficiencies(TE) and&ftipemncies(SE)

S 2007 2008 2009
No. Name of the Bank TE | Rank| SE Rank| TE | Rank| SE Rank| TE | Rank| SE Rank
1 | Axis Bank 1 1 1.8788( 5 1 1 1.8389| 6 1 1 1.8522| 11
2 | Catholic Syrian Bank 1 1 1.907 3 0.946| 12 0946 | 12 1 1 1.4835| 12
3 | City Union Bank 1 1 1 13 1 1 1.8128]| 10 1 1 1.969 1
4 | Development Credit Bankl 1 1 1.7602| 11 1 1 1.9724 1 1 1 1.9052| 4
5 | Dhanlaxmi Bank 1 1 1.7313| 12 1 1 1.8288| 8 1 1 1.9162] 3
6 | Federal Bank 1 1 1.8853| 4 1 1 1.9106| 2 0.955| 13 0.955| 13
7 | Karnataka Bank 1 1 1.8648 9 1 1 1.8322] 7 1 1 1.8837 8
8 | Karur Vysya Bank 1 1 1.8725( 7 1 1 1.8474] 5 1 1 19018 5
9 | Lakshmi Vilas Bank 1 1 1.8679( 8 1 1 1.8749| 3 1 1 1.8874( 7
10 | Ratnakar Bank 1 1 1.9396( 2 1 1 1.793 | 11 1 1 1.8634( 10
11 | South Indian Bank 1 1 19711 1 1 1 1.8552| 4 1 1 1.925 2
12 | Tamilnad Mercantile Banj 1 1 1.8197( 10 | 0.94 | 13 0.94 13 1 1 1.8745( 9
13 | Yes Bank 1 1 1.8759( 6 1 1 1.8143| 9 1 1 1.8898| 6
Table 5: Comparison of the Ranks through Technical Efficiencies(TE) and-&tipiemcies(SE)
S. Name of the Bank 2010 2011 2012
No. TE | Rank| SE Rank| TE | Rank| SE Rank| TE | Rank| SE Rank
1 | Axis Bank 1 1 1.9463| 3 1 1 1 13 1 1 1.8845| 7
2 | Catholic Syrian Bank 0.961| 12 | 0961 | 12 1 1 1.9151| 3 1 1 1.875| 11
3 | City Union Bank 1 1 1.1786| 8 1 1 1.9214| 2 1 1 1.8753| 10
4 | Development Credit Bank] 1 1 1.7792| 6 1 1 1.9042| 4 1 1 1.8846| 6
5 | Dhanlaxmi Bank 0.89 | 13 0.89 13 1 1 1.8495| 12 1 1 1.9445| 1
6 | Federal Bank 1 1 1.9627| 2 1 1 1.8981| 7 1 1 1.8823| 8
7 | Karnataka Bank 0.977| 9 0.977 9 1 1 1.8766| 8 0.994| 12 | 0994 | 12
8 | Karur Vysya Bank 0.973| 10 | 0.973| 10 1 1 1.9009| 6 0.961| 13 | 0961 | 13
9 | Lakshmi Vilas Bak 0.98| 11 | 0968 | 11 1 1 1.8706| 9 1 1 1.8887| 4
10 | Ratnakar Bank 1 1 1.5187| 7 1 1 1.8677| 10 1 1 1.877 9
11 | South Indian Bank 1 1 1.968 1 1 1 1.8636| 11 1 1 1.8942| 3
12 | Tamilnad Mercantile Bank 1 1 1.825 4 1 1 1.9967| 1 1 1 1.8884| 5
13 | Yes Bank 1 1 1.805 5 1 1 1.9033] 5 1 1 1.9167| 2
REFERENCES

[1] Andersen, P and Petersen, N.C. (1993). A procedure for ranking efficient units in data envelopment analysis, Managerme8® St261264.

[2

Management Science, 30, 107892.

(3]

Banker, R.D., Charnes, A. & Cooper, W.W. (1984). Some models for estimathnical and scale inefficiencies in data envelopment analysis.

Boussofiane, A., Dyson, R.G. & Thanassoulis, E. (1992). Applied data envelopment analysis., European Journal of @pseations52,-15.

WWW.ijSrp.org



http://ijsrp.org/

International Journal of Scientific and Research Publicatidokime 4, Issue 12, December 2014 51
ISSN 225063153

[4] Charnes, A., Cooper, W.W., & Rhodes, E. (1978). Measuring the efficiency of decision making units. European JourraiarisResearch, 2, 42914.
[5] Coelli, T., Rao, D. & Battese, G. (1998). An introduction to efficiency and productivity anaKjsiaier Academic Publisher group, London.

[6] Cooper, W.W., Seiford, L.M. & Tone, K. (2004). Data Envelopment Analysis, a comprehensive text with models. Kluwer Acablishier group, London.
[7] Ebadi, S. (2012). Using a supefficiency model for rankingnits in DEA. Applied Mathematical Sciences, 6(41), 20038.

[8] Fried, H., Lovell, C., Schmidt, S. & Yaisawarng, S. (2002). Accounting for environmental effects and statistical rdéserivelopment analysis.
Journal of Productivity Analysis, 1751-174.

[9] Rogers, M. (1998). The definition and measurement of productivity. The university of Melbourne, Australia; Melbounte afistiiplied economics and social
research.

[10] Seiford, L.M. and Zhu, J. (1998). Stability regions for maintajnéfficiency in data envelopment analysis, European Journal of Operations Research, 108,
127-139.

[11] Thrall, R.M. (1996). Duality, Classification and slack in data envelopment analysis, Annals of Operational Resear&1 &8, 10
[12] Yao, C. (2003). Masuring Supeefficiency in DEA in presence of infeasibility, European Journal of Operations Researéh), 483444,
[13] Zhu, J. (2001). Supesfficiency and DEA sensitivity analysis, European Journal of Operations Research, 1295443

[14] Zhu, J. (2003). Quitative models for performance evaluation and benchmarking, Kluwer Academic Publishers group, London.

[15] www.iba.org.in

AUTHORS

First Author 7 Chiranjeevi Gudala, Research Schplzpartment of Statistics, Pondichetdpiversity, Pondicherap05014, India.
email addreschiranjeevistats@gmail.com
Second Authori E.S.V. Narayana Radssistant Professor, Department of Statistics and Computeicapiphs, Agricultural College,
Mahanandi518502, Indiaemail addressesvnraomadhavi@gmail.com
CorrespondenceAuthor 1 Chiranjeevi Gudalagmail addreshiranjeevistats@gmail.cam
alternate email addresshiranjeevianu@gmail.concontact number:+39943908985

WWW.ijSrp.org


http://ijsrp.org/
http://www.iba.org.in/
mailto:chiranjeevistats@gmail.com
mailto:esvnraomadhavi@gmail.com
mailto:chiranjeevistats@gmail.com
mailto:chiranjeevianu@gmail.com

International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014 52
ISSN 22503153

The influence of patient positioning to obtain adequate
space for dissection in Video assistatioracoscopic su-
geries (VATS)
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Abstract In thoracoscopy, there is a requirement for provision The collapsed lung has to be retracted away from the field
of adequate space to identify the anatomy and instrumentatwindissection. However as in open surgenultiple retractors
for dissection. To obtain space lung is collapsed and the coannot be used as it need additional ports and may lead w clas
lapsed lung has to be retracted away from the field of dissectiamg of instruments. In minimal access surgery positioning is very
This could be done with retractors which will need additionamportant as it can be used to get organs fall away from the site
ports and assistants. Some of the procedures are traditionafy™*2*3

being done as lateral decubitus position. We have used supine or We have used supe and prone positions during a variety of
prone positioning for the lung to fall away from the surgicathoracoscopic procedures performed in our institution.

field. Supine position for anterior and superior mediastinat pr The efficacy of positioning to obtain space for dissection
cedures and prone position for posterior medistinal procedurdsiring thoacoscaqic surgeries was studied.

were used. The use of gravity to retract lung by positioning pr

vided space, which is a major requirement for the success and

safety of the surgery. There were no derangements observed in Il.  PATIENTS AND METHODS

the phyiological stability in supine or prone positions. A retrospectie analysis was made of thoracoscopic proc

Ylres done at the university surgical unit, Teaching Hospital

Peradeniya, Sri Lanka. The position adapted, the ventilation

details, pressure maintained during the capnothorax., location of

the lesion, adequacy space for dissection and the need ®r r

tractors were recorded. Adequate space for dissection is a key for

successful completion of the procedure and as indices of this the
. INTRODUCTION blood loss, time of surgery and conversion to open surgery were

Diagnostic and therapeutic proceduresfqened by thoa- noted.

cotomy or median sternotomy cause a significant mérbid

ty™ 23458 QOver the last 20 years there was an emerging interest

and development of thoracoscopic surgeries which has cart off lll.  RESULTS

the morbidity related to the open access surgeties

used for thoracoscopic surgeries were satisfactory.

Index Terms Thoracoscopy

Th . ; . o t ad for i The same anaesthetic and surgical team led the procedures.
ere 1s a req_uwem_gnt for provision of a gquatg SPaCeNior o the procedures were performed under general anaesthesia,.
strumentation, identification of structures, dissection andcresq_ung collapse was obtained by single lung ventilation andaapn

tion. In thoracoscopy, space was obtained by total or partial ¢g, ;5 or double lung ventilation and capnothorax. The @apn
lapse of one lung either by use of a double lumen endeted thorax used was-8mmHg.

tube or by achieving a partial lung collapse following insufflation The following procedures were performed with the patient
of CO, while ventilating both lungs using a standard endotrachin supine or prone position

al tube.

Table 1-procedures performed and position of the patient

Supine position Prone position
Thymecbmy, Thyroidectomy for retrosternal goitg Oesophagectomy, Thoracic sympathectomy Spia
Lung biopsies, Lymph node biopsy nicectomy,

Table 27 Number of procedure and peroperative parameters.

Procedure Number Average | Mean blood | Conversions
Time loss
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1.Lymph node biopsy (LNB) 10 30 min minimal No
2.Lymph node dissection (LND) 2 4 hrs 150ml No
3. Thymectomy ( TYM) 8 3.5 hrs 150 ml No
4 Retrosternal goiter ( RSG) 2 4.5 hr 150ml No
5.Thoracic sympathectomy (TS) 8 30 min Minimal No
6.Bilateral splanchnicectomy (SPL) 6 1hr minimal No
7.Lung biopsy (LB) 14 20 min minimal No
8.Mobilization of thoracic esophagus 15 2 hr 100-150 No

in three stage esophagectomy (OSE)

The patients respitary and cardiovascular parameters were stable during surgeries. There wereperative complications
or conversions to open surgery.

Table 3 : scale for the anatomical location and dissection of the pathology

Very Difficult Difficult Moderate Easy Very easy
1 2 3 4 5

Table 4-The location of the lesion and difficulty of dissection using above scale

Procedure Location Of the lesion Dissection of the lesion Additional *OLV/ DLV
port for Re-
tractors
1 2 3 4 5 1 |2 3 4 5 @) D
LNB - (10) 10 4 6 nil 10
LND - (2) 2 2 nil 2
TYM - (8) 1 7 8 in one 2 6
RSG- (2) 1 1 1 1 in one 2
TS- (8) 1 7 8 nil 8
SPL- (6) 6 6 nil 6
LB - (14) 14 14 | nil 2 12
OSE (15) 15 15 nil 10 5

*OLV i One Lung DLV Both Lung ventilation

The difficulty of dissection is also reflected by the timle-ta the colbpsed lung. Positioning provided satisfactory retraction
en and the blood loss. The space for dissection was not &-predf the collapsed lung in all patients.
ament in any othe above surgeries. The collapsed lung stayed The blood loss in major resections; oesophagectonyy, th
away from the field of dissection providing adequate room fanectomy, thyroidectomy and lymph node block dissection
visualization and dissection. Retractors were required only in twanged from 1050ml while in all othesurgeries there was no
patients. In these two, retractor was to retract the large lesion, ntgasurable blood loss.

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014 54
ISSN 225063153

There were no conversions. [2] Cohen M, Yaniv Y, Weiss J, Greif J, Gur E, Wertheym E, Shafir R.s
Median sternotomy wound complication: the effect of reconstruction on
lung function. Ann Plast Surg. 1997 Jul; 39(1):8%

[3] Grmoljez PF, Barner HH, Willman VL, Kaiser GC. Major complicaiaf
IV. DISCUSSION median sternotomy. Am J Surg. 1975 Dec; 130(6)}8¥9

Space for dissection is a mandatory requirement in bofH Yuen JC, Zhou AT, Serafin D, Georgiade GS. Léegn sequelae

P, : following median sternotomy wound infection and flap reconstruction. Ann
open and minimal access approaches. In open surgery it does not_ Surg. 1995 Dec; 35(6)'585

pose a problem Wl,th ,an adequate In(_:I,SIOd dre use of reta [5!:] McKenna RJ Jr, Benditt J@eCamp M, Deschamps C, Kaiser L, Lee SM,

tors. For space within the body additional retractors, packs and wohsenifar z,Piantadosi S, Ramsey S, Reilly J, Utz J J Safety and efficacy

even hands of assistants are used. of median sternotomy versus videssisted thoracic surgery for lung
Obtaining space in minimal access surgery is a challenge. In \{glsu(%% reduction surgery. Thorac Cardiovasc Surg. 2004 May; 127(5):

thoracoscopy space is created by collapsing the lung. Maj '

VATS i Py ”p f d d y pl 9 hesi g. h gi Zacharias A, Habib RH. Factors predisposing to median sternotomy

Is _usga y per Qrme under general anesthesia with o complications. Deep vs superficial infection. Chest. 1996 Nov; 110(5):

lung ventilation by using a doublamen endotracheal tube or 11738.

endobronchial blocker to collapse one lung. However in #Hs S[7] Mark T jones, Hooper TL Video assisted thoracic surgery in introduction to

ries many surgeries were performed with a sihgieen endot- Minimal Access Surgery BMJ plishing group, 1995; 6B4.

cheal tube wittboth lung ventilation, a capnothorax being usedBl Cusheri Alfred, Steele RJC Surgical craft and technology in Essential

to obtain lung collapse surgical practice 4th ed, Arnold 1995; 45.

Once the lung is collapsed it has to be retracted away frdfh Dapi G, Himpens J, Cadiere GB. Roissisted thoracoscopic
. . - . . . - esophagectomy with the patient in the prone positiobaparoendosc Adv
the field of dissection. This may be achle\{ed by tr_u_a aid of gravity  syrg Tech A. 2006 Jun; 16(3): 288.
and use of retractors. Use of retractord méled additional ports, [10] shibasaki H, Kinoshita T, Ogata A, Miyazaki M. Thoracoscopic
assistants and may hinder the dissecting instruments. laing r  esophagectomy in the prone position. Destro Hepatogastroenterology. 2012
traction in this study was gravity assisted by positioning. The Sep; 59(118): 1848.
procedures of the anterior and superior mediastinum; lymph nddd Ruckert JC, Gellert K, Einhaupl K, Mull&M. Thoracoscopic thymectomy
biopsy thymectomy thyroidectomy for resternal goiter were for treatment of myasthenia gravis Zentralbl Chir. 1998; 123(5):1906
’ . o . . ’ 2l Tomaszewski S, Szyca R, Jasi GBski A
performed.wnh the patient supine. This aIIowed the Iyng_ to fa[ﬂ thoracoscopic splanchnicectomy in a falmevn position in the management
out posteriorly. The procedures of the posterior mediastinum ie of chront pancreatic pain Pol Merkur Lekarski. 2007 May;22(131):399
,0oesophagectomy, sympathectomy and splanchnicectomy, were 401.
performed with the patient prone. This helpgbé lung to fall [13] K\INOHQI KF, Cooper LB, Bennett LA, BUJYOWS W, Gamliel Z, hKrasna MJ.
; ; ; it ; Clinical experience in 397 consecutive thoracoscopic sympathectomies.Ann
ant(_arlorly. During lung blopsy_posmon of the collapsed lung is of Thorac Surg, 2005 Sep;80(3):1063
no importance. Therefore patient was placed supine. The-anat
my was clearly displayed and there was space for instrament
tion and safe completion of the procedure. Thessitions
helped the lung to fall away from the field of dissection arad pr
vided space for surgery. Retractors were not required. First Author 7 Galketiya KB, MBBS, MS, FRCS(EdinLon-
The procedures were completed in an acceptable time wihltant Surgeqgrireaching Hospital, Peradeniya, Sri Lanka
minimal blood loss. There were no conversions to open surger Second Authori Pinto V, MBBS MD FRCA ,FCARCSICon-
sultant Anaesthetist Teaching Hospital, Peradeniya, Sri Lanka
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Abstract This study assessed the effectiveness of opinion feadernmental and negovernmental bads from all over the world
ship strategies used in communicating adaptive climhtge have resulted into a pool of invaluable information on the subject
information to residents of arid and semi arid areas (ASALS) of climate change, such information is either consolidated or
Kenya. It sought to achieve this by assessing (1) the knowledgmattered at various levels of its management with evidemt cha
levels on adaptive climate change information among residetgsges to its access by relevankstsolders (NCCAP, 2012).
of Kenyan ASALs (2) attributes of opinion leaders whaneo However, although to access climate change information
municate adaptive climate change information to residents ocbmmunication plays a key role, lack of proper communication
Kenyan ASALs and (3) strategies used by opinion leaders mtechanisms has led to inadequate climate change adaptation
communicate adaptive climate change information to residentsofmong ASALs® resi dent s tlekfor€ WG,
Kenyan ASALs. The study found that adaptive climate chang®ught to examine effectiveness of opinion leadershipe-a r
information diseminated by opinion leaders is inadequatel- shanowned interpersonal communication method, in communicating
low and confusing because it is not crafted in consideration aflaptive climate change information among residents of Kenyan
the unique situations affecting residents of Kenyan ASALs. KSALs.
concluded that with training and support from communication
and research expertscal opinion leaders can enhance access fal Statement of the problem
and use of adaptive climate change information among Kenyan The way in which adaive climate change information is
ASAL residents. communicated needs to be understandable, accessiblecand a
ceptable to the end usgidderitu, 2013). Interpersonal corom
Index Terms adaptive climate change information, opiniomication methods (e.g. face to face, workshops, opinion leaders)
leadership strategies, interpersonal communication, ASALs which are rated as rich media fmwmmunicating change (Lengel
Kenya. and Daft, 1988), have been used in a bid to improve comiunic
tion of the essential adaptive climate change information among
Kenyan ASALs (KCCWG, 2013; Nderitu, 2013; Shaka, 2013).
I.  INTRODUCTION However, in spite of their application, awaess levels and

enyan arid and senarid lands (ASALS) are home to moread&ptive capa_city t_o climate cha_nge are Sti.” low (KCCWG,

than 30% of the countryas 2PdpAIpryve cligape c?a&g‘g I\W‘erat'%dsls%gy or tpally
jority of the ASALs6 resi de @gsgtatcpmmu tyalequl§ Saa‘k_siOfSKer’e}(KC sa%sénqjl?)t i
70% of the livestock in the country, and ag@storalists (- !t IS against th's b ckgr.oun that this stu y sought © I
MA, 2013). Livestock raised by pastoralists is worth usssoP" leadership _strateglgS being used_ fo communicate adaptive
million per year (USAID, 2012). Therefore, the governmemt u climate change information among residents of Kenyan ASALSs.
der Vision 2030 (GoK, 2008) recognizes the potential of ASALs L
as an important driver for economic growth (Kitiem et al, 20125,.'2 Objectives e -
However, climate charmg a global challenge, is a huge threat t he study had three specific objectives:
persons living in Kenyan ASALs not only because of their high
dependency on climatgensitive natural resources and higlv-po
erty rates (Ketiem et al, 2012) but also because of the status of
adaptive capacity of thpeople and institutions (GoK, 2013).

Therefore, ASAL farmers and pastoralists, as well as policy
makers, development and humanitarian programmes areéhsearc ..
ing for the best ways to adapt to the impacts of climate change (i) ©
(Percy, 2013). Improving delopment outcomes such as social
networks and access to information services is critical to building
adaptive capacity (NCCAP, 2012). In Kenya, although research,
workshops, conferences and other engagements by varigus go

(i) to assesthe knowledge levels on adaptive climate
change informationamong residents of Kenyan
ASALs

(i) to evaluate attributes afpinion leaders who commiin

cate adaptive climate change information toi-res

dents of Kenyan ASALs

examine the strategiassed by opinion leaders to

communicate adaptive climate change information

to residents of Kenyan ASALs
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. THEORETICALBACKGROUND (LITERATURE 2011, andThe Weathermarg monthly publication by the Kenya
REVIEW) Meteorological Society), the number of ASAL residents who can

2.1 Knowledge levels on adaptive climate change information 2Cess or have literacy skills benefit from these publications
in Kenyan ASALS. remains Ilmlteq. ' ' ' .

On 30" August 1994, Kenya ratified the United Nations This notW|ths'ta'nd|r'19, access to information on climate
Framework Convention on Climate Change (UNIEJ thereby change characterlgtlcs is a very powerful tool that can be used'to
signifying her determination to join the international communitfnhance the adoption and implementation of adaptation strategies
in combating the problem of climate change (NEMA, 2005y household in SubSaharan Africa (SSA)Antwi-Agyei et al,
Kenya then moved to prepare its Initial National Communicatiof®13) whereKenya is. This is particularly important because
(INC) and presented it to the Conference of the Partie®ja@ MOSt farming in SSA depends on rdéu agricultural systems
the UNFCCC in 2002. The INC concluded amongst other issu@dld @s such lack of appropriate climate information could be
major effort was required to educate, train and inform the pubfgitical for food secuity ((IPCC, 2007Antwi-Agyei et al, 2013)

about climate issues in a responsible and effective way (NEMA M&jority of this group are poor rural people. Access and use of
2005). climate change information would empower such vulnerable

A capacity needs assessment in the area ofatdirhange communities to make their own calculated and climate informed

awareness in 2005 largely confirmed that the level of awarend&€isions on livelihood andisk management choices (Percy,
of climate change in Kenya at the time was very low. With th%013,) and as sgch be able to successfully implement clirdate a
growing concern on climate change, the Kenyan governmefRtation strategies (Lee, 2007). , _
established the National Climate Change Activities Coordigatin ~ S2dly, there have been information access barriersdo su
Committee (NCCACC) and among the aims of the NCCACC gessfyl implementation of. adaptation practices in 8Atwi-
creation of public information and awareness (Ogola, 2017)9Yei €t al, 2013) andotincrease the low knowledge levels,
Today, climate change awareness in Kenya is different frof aptive climate change information needs to be communicated

2005 especially because various events that have raised clin{gt¥@ys that are affordable and understandable by Kenyan ASAL
awareness haveccurred since then. residents who have long been marginalized politically, socially

However, climate change awareness in Kenya is still quifd!d economsally (FAO, 2013). Like many other publics, res
low; there is still a lack of general awareness about climati§nts of ASALs are increasingly distrustful of both news and

change issues, about the existence of the UNFCCC, and addiertising from mass media, preferring instead recomerend
the opportunities it provides for mitigationdwadaptation to & tONS from friends, family, coworkers, and peers (Keller & Berry,
mate change (Ogolla, 2011). An opinion poll carried out betwe&?03)- This is wherepinion leadership communicative inie
2007 and 2008 by the Gallup, revealed that over 44% of KenyaY%mO”S come in handy and there is therefore need to understand
have no knowledge of climate change (HBF, 2010). Similarindividuals who act as opinion leaders on the subject of climate
the survey undertaken during the development ef Ntational Cange in ASALs.

Climate Change Action Plan (NCCAP) in 2012 confirmed that ) L . )
public awareness about climate change in Kenya is very |0%I,2 Attributes o_f opinion leaders _who communicate adaptive
confirming similar findings during the development of tha-N Climate change information to residents of Kenyan ASALSs.

tional Climate Change Response Strategy (NCCRS,-2013). For effective opinion leadership campaigns, it is important to
NCCAP dates that even though significant climate chang@St recruit individuals in a social system that can make effective
knowledge is currently generated by Kenyan institutions arffpinion _Ieaders (OLs). This recruitment shqqld be .basedeen .d
individuals including government, research and academictinstitS!'€d taits and behaviours of such personalities which according
tions, civil society organisations (CSOs) and private sector-co 1© Katz (1957) can be divided into a few dimensioi$io one is
panies, there isrhited sharing of climate change information and C€rtain personality characteristics or values held by the ghdivi
knowledge. Its access and use have been inhibited by factypl What one knows the degree of knowledge and expertise
such as language barrier, unsuitable mode of communicatidt Ore has about a particular issue or product; Afitom one

poor infrastructure, and poor repackaging of the informatiJWOWS' the numbr—;r of contacts one has as part of their circle of
(KCCWG, 2013). friends and acquaintances.

This low level of awareness is even worse in the ASALs of _According to Katz, OLs seem evenly d_iStribl_Jted among the
Kenya. In the published r eport on acces sSotaharongmical, and educatipnal leyefiyn their commuir
change infor mat KGCWG (2013) ndteel thak @/Abtltg%y similar in these areas to those they influence. Loudon
although majority of the people across ASAL counties in Keny&d Britta (1979) corroborate this when they say that OLs have
were aware of the & that something is happening to theii cI @PProximately the same soctéss position as non leaders; al
mate, they did not righty associate it with the concept ared pH1°udh they may have higher social statithin the class. As
nomenon of climate change; and that though they were ableSfh OLs do not necessarily hold formal positions of power or
identify the impacts of climate change, they lacked access-to drestige in communities but rather serve as the connective co
mate change informationery few ASAL districts in Kenya to munication tissue that _alert their peers to what matters among
date receive radio and television coverage even after the libergelitical events, social issues, and consunf@iaes (Nisbet &
zation of the airwaves (UNDP, 2010). Although, there are sorf@tcher, 2009; Vaneck, Jager & Leefalang, 2011).
magazines in the country that specialize on climate chamge r However, OLs are bgtter gdL_Jcated and more affluent than the
porting (e.g.Joto Afrika a quarterly magazine that carries-cl &vVérage person an(_JI it is their interest and belief that they can
mate change research briefings by African scientists launchedigke @ difference in the world around them that makes: the
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influential (Nisbet & Kotcher, 2009). They are individuals whamate change information. Ext&an workers, for instance, ©o
pay close attention to an issue, frequently discuss the issue, finded that they did not package the information as climate
consider themselves more persuasive in convincing othersctange information but as agriculture information which they
adopt an opinion. When compared to their peers, OLs tend tothen disseminated during farmer field days. Likewise information
more exposed to all forms of external communication (Flodgrean livestock management, disseminatgdibestock officers and
et al, 2011); they are active media users who interpret tha-me&dlGOs like VSF Belgium and VSF Germany, was not given out
ing of media content for loweend media users. This twatep specifically as climate change information (KCCWG, 2013).
flow process effectively bounces the message off the OL into tl®uld such impediments to effective dissemination of adaptive
minds of his/her followers. climate change information be caused by the stratagied by
OLs are people who are seen as likeable, trustworthy attebse OLs?
influential (Flodgren et al, 2011). The Social Learning Theory
hypothesizes that such individuals are likely to be persuasige8 Strategies used by opinion leaders to communicate gea
agents of behavioural change. They holshajue and influential tive climate change information to residents of Kenyan
position in their systemds ®@®AbIMuni cation structur e; t hey
the centre of interpersonal communication networks (Flodgren et In climate change opinion leadership campaigns, ideatific
al, 2011). OLs are more gregarious than nonleaders (Loudonti&n and recruitment are just the first stagesrgfnizing (Nisbet
Britta, 1979). Individuals with strong pensality traits of conf  and Kotcher, 2009). Crafting suitable strategies of influencing
dence, leadership, and persuasiveness are found to be socidignge form the core of the campaign. These strategiesdaccor
connected to a greater number of other community members amgl to Nisbet and Kotcher (2009) range from methods of-me
more likely to influence the opinions of others (Weimann, 1994kage development, framing and packaging; choicehafhnels
Until only very recently, public comumication initiatives and methods that OLs will use to disseminate information; ed
have ignored such special individuals across communities acation, training and support of OLs by key stakeholders; to-reg
social groups that can serve as vitallbggweens and information lar monitoring and evaluation of the processes in use.
brokers, passing on messages about climate change that speak-or effectiveness, messages need to be tailored to core idea
directly to their otherwise inattentive peersp-workers and and values that resonate with the social background of the OL.
friends; they remain an overlooked yet necessary resource whéareover, the OL needs to be trained on how to deliver these
it comes to catalyzing collective action on climate changmessages to their social network. This includes introducing OLs
(Nisbet & Kotcher, 2009). In Kenya, OLs have started bejmg ato the research that went in to designing the message along with
preciated in cascading of climate change information gmbe extensive role playing for how that message might be delivered

vulnerable ASAL communities. across contacts. In particular, when possible, carefully framed
As reported inJoto Afrikain June 2013, in Garissa (anmessages should be matched- to
ASAL County), AWhen the ar ea@aota@étingedaita, adluster enalysis, @r other nmatked segmentatioh |

about the impending floods due to excessive rainfall in aretechriques (Nisbet & Kotcher, 2009). In Kenyan ASALSs, actor
upstream of River Tana, he informdaetcommunity about it. ing to the KCCWG (2013) report, projects by network partners
The community members did not ignore the early warning as the ground address adaptation to climate change impacts but
they wused to do befored ( Ndteerimptementer(0QUs)3do 6ot quite relate thekactivitiesitp cl a r
ASAL County in the country, community leaders, religiousiiea mate change en communicating to residents.
ers, government officers and NGO officials in thigie of duty For many residents of Kenyan ASALS, a complex issue such
have been engaging residents on adaptive climate change topE€limate change can be the ultimate ambiguous threat; meaning
such as livelihood diversification (KCCWG, 2013pesidents that depending on how the problem is framed the public will pay
reported that, AMost of t he moredttentiomta tertainrdimgions orcconsidamatiors of climaten g e
dispensed through government officers (27.4%) while 22.6%hange over others. These framed messages can lead toerery sp
said that they had accessed the information through communiific attributions about the nature and personal relevancei-of cl
leaders. Another 17.7% had learnt from local community farmensate change, who or what might be responsible for the problem,
and herders, while 9.7% learnt from Oxfam and other NGOand what should be done inres of policy, political activity, or
Ot her s had got informati on pdrsomalmoehavior (Nigbietp RB0S9; Nisbet d&keNMosney,( 2072 %
(KCCWG, 2013: 7). Nisbet, Scheufele, 2007According to Jones (2010),he key to
Although, these individuals have characteristics similar teuccess in OL campaigns is in the ability to keep things simple
those highlighted by Katz (1957) and other scholars (Nisbet&nd f | exi bl e. plne & hmesa ncso ntt veax t t,
Kotcher, 2009; Flodgren et al, 2011;Weimann, 1994), the mohaving a learning goal that is not overly ambitious, and then cr
important question to ponder is whether or not these OLs haating an experience that is easy for the OL and target audience to
been influential in enhancing access to adaptive climate changelerstand and participate. The communication challenge is to
information among residents of Kenyan ASALSs. shift climate change from thme nt a | box of HAunc
Research in four ASAL counties (Wajir, Kajiado, Kitui andto a new cognitive reference point that connects to something the
Turkana) of Kenya by KCCWG (2013) establishes thatrinfo specific intended audience already understands (Nisbet &
mation similar to clima change dispensed by communitydiea Kotcher, 2009). Since literacy levels in ASAL districts of Kenya
ers, religious leaders, government and NGO officials in their lire as low as 3% compared with ational average of 79.3%
of duty is inadequate, shallow and almost confusing. e r(UNDP, 2010) the need for simplified messages cannot be ove
searchers conclude that it was not specifically packagedi-as eimphasized.
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Theoretically, OLs use a range of interpersonal comnadnic  This notwithstanding, opinion leaders continue to be used in
tion skills and methods in order to achieve desired behavioukle nya t o boost ASALs® resident
change. Studies show that faoeface recommendations are stillissue of climate change adaptation and increase the frequency of
overwhelmingly preferred over digital sources of informatiomrommunity discusion on the topic. However, the efforts of these
(Berry & Keller, 2006; Carl, 2006; Xue & Phelps, 2004) amongpinion leaders are fragmented and disjointed and they do not
many publics. Informal one to one teaching, community outreaclbme out clear on the subject of climate change (KCCWG,
education visits, small group teachjnacademic detailing and 2013). As such, the process requires a monitoring and evaluation
preceptorships are examples of strategies used by OLs #r dicomponent for effectivess of programs and impacts.
seminating and implementing change (Doumit et al, 2007). OLs All in all, the role of opinion leaders in moving forward the
also use formal strategies, such as delivering didactic lecturebmate change agenda and communicating relevant information
Ryan (2002) says that whereas it is uaclehether information among the Kenyan ASAL residents cannot be underscored if
delivered by OLs in an informal way is more persuasiva-co appropriate utilization of the abuant knowledge and infe
pared with formal strategies, it has been suggested that OLs magtion on climate change effects on human survival is to be
be less influential when their role is formalized through mailachieved.
outs, workshops or teaching rounds. From ASAlfsKenya,
when Mbeere farmers reported that access to forecast info
mation enabled timely decisions and action forfamm opea- . METHODOLOGY

tions, twenty groups of farmers rated face to face access as thelr-l-his tud W%sibgsed on literature review related to t&
n'ada

preferred method, with radiqjdid . Five Riftndt& chahge thdrhiiGn arﬁo?_z] l

2013: 5). . ; -
. . residents of Kenyan ASAd and attributes of opinion leaders
Accordmg _to lebet & Kotcher (2099)’ .OLS can also be us ho communicate adaptive climate change information to res
to sponsor civic voice through engaging in activities thal-Co o5 of Kenyan ASALS. In addition, the study examined ways in
ml_‘”'c?te to po"CyA makers, ||jst|tut|ons, corporat|ons_, and ot hich these opinion leaders communicate _adaptive climate
citizenso their concerplksimod /0delinfofatBr 1§ rfgs‘?dén?s Q)fCKPerE/ABAL'::;.)bﬁliWe and

contacting an elected o_fﬂual suchasa governor or senatd, WBrint literature of journals, reports and working papers among
ing a letter to the editor of a newsstudy, calling in toaa ' other publications were reviewed

dio/television show, posting on a blog or any other social ne
work, signing a petition, or attempting to persuaderpen the
issue. When surges in communication and public attention are IV. CONCLUSION
needed, such as surrounding the release of a future Intemgover '
mental Panel on Climate Change (IPCC) report, OLs can be act The study has made the following conclusions based on the
vated with talking points to share in conversations withnfis feviewed literature:
and coworkers. Networks of OLs can be activated in reaction to Specific kinds of barriers to apation to climate change can
major natural disasters and focusing events such as drougR,softened by interpersonal influence and the strategic use of
wildfires, and extreme weather. From reviewed literature, éxpld®Pinion leaders. This is because since as early as the 1940s,
tation of these strategies is yet to be seen in use by Ottein scholars have understood the general importance of opinidn lea
ASALs of Kenya as they communicate adaptive climate chan§s in shaping public preferencesforming fellow citizens, and
information. altering behavior. In addition, people do not feel they are being
Research also suggests that the setting (such as a compliked into thinking a certain way about something when they
social network) of an OL may be important for successnjcri 9et it from someone they know. As such opinion leaders have
shaw et al, 2006). Strongly held beliefs, culturalcfices, value been successfully used in climate chesgmpaigns and they can

systems and the worldviews of individuals or groups, greatiyher ef ore be used successfully
influence the way they perceive climate change and thereby their However, effective opinion leadership is earned ans- su
subsequent adaptation strategiést(vi-Agyei et al, 2013 Jones t @i ned by the individual 6ss-con

and Boyd (2011) observed that societal norms aides act as Sibility, and adherence to soetnltural nams of the target
major barrier to successful climate adaptation. In addition, pooi@foup. In addition, in order to effectively use opinion leadership
developed communication and marketing infrastructures dompl0 resolve the low awareness levels on climate change among
cate the task of developing locatiepecific responses that effe residents of Kenyan ASALs, crafting and packaging this rather
tively address the impacts of climate change 4B&, et al, Complex issue into simpler specific messagesdbanect to the
2011). In this regard, the appreciation of the communication coday to day activities of the ASAL populace is important.

text within which climate adaptation takes place is quite critical

if OL influence is to be effective. In Kenya, it is definitely not an

easy task to communicate adaptive climatange information V. RECOMMENDATION

when dealing with the socieconomically marginalized ASAL 1 Opinion leaders who communicate adaptive climate
audiences who are from diverse ethnic and cultural orientations. change information among residents of Kenyan ASALs
The new County governance system in the country is yet to be need to be acquainted with communication skillsrte e
understood so that getting support resources tocow such able them tccarefully consider the cultural, social and
barriers is quite difficult for OLs. psychological contexts of communication among-res

dents of Kenyan ASALs when designing adaptivie cl
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mate change messages. As such, they will successfull§] GoK. (2013). National Climate Change Action Plan (NCCAP) 2P087.
craft relevant, acceptable and simple messagesion ¢| Nairobi: Government Printers.

mate hange adaptation that are more likely to result i [11] Grimshaw J, Eccles MP, Greener J, Maadlen G, Ibbotson T, Kahan JP,
y Sullivan F. Is the involvement of opinion leaders in the implementation of

to effective discourse. ) research findings a feasible strategy? Implementation science 2006;1(3):1
1 The OLs should be supported and trained on how to 12.

strategically initiate informal conversations with friendg412] HBF. (2010). Climate Change Vulnerability and Adaptation Preparedness
and acquaintances so that they can deliberately frame N Kenya. Nairobi: Camco Advisory Services, ppi# _
messages in Waysathare more persuasive to the |OW[13] IPCC. (2007): Climate Change 2007: Impacts, Adaptation and

literat d . icallv chall d ASAL Vulnerability. Contribution of Working Group 1l to the Fourth Assessment
lterate and soct@conomically challenge pap Report of the Intergovernmental Panel on Climate Change. UK: Cambridge

lace of Kenya. University Press, pp.976.
1 Opinion leaders should also engage in audience reseafth) Jones, L. & Boyd, E. 2011. Exploring social barriers to adaptation: insights
to continually get information that will enable them-d from western Nepal. Global Environmental Change, 21(4), 1262. Doi:

0rg/10.1016/j.gloenvcha.2011.06.002.

velop successful messages about climataghadag- .
[15] Katz, E. (1957). The twstep flow of communiation: An upto-date report

tion. They should be therefore be trained on basic r on an hypothesis. Public Opinion Quarterly, 21761

search skills. L . o [16] KCCWG. (2013). Report on access and use of climate change information
1 County governance can liaise with communication and  in the ASALs.

climate change experts across the country to offer sugl Keller, E. B., & Berry, J. L. (2003). The influentials: One American in ten

training. Such experts can provide examples of well tells the otler nine how to vote, where to eat, and what to buy. New York:

crafted climate kange conversational messages, show Simon & Schuster

; ; 8] Ketiem P.K., Njunie M. N. and Wafula B.W. (2012). Emerging responses to
models of hC_JW conversatlons mlght play out, anq us[é climate change adaptation strategies in arid and-adthilands of coastal
role play to illustrate different types of conversational  kenya. KARI: Kenya.

situations. [19] Lee, B.L.(2007). Information technology and decision support system for
Reqgular monitoring and evaluation of OLs efforts onfarm applications to cope effectively with agrometeorological risks and
il g g
2 e ertqinties. aging thercand (Glimate |Risksain,Agriculture; 191
should be part of Ohletakstr g &&?1%%‘978_54‘8’;’@26 _IZ.WI“"’I [RiskspimAg
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Abstract Disinfection is preventive efforts against the entrypathogenic bacteria to the human body. Chlorination is one effort to
give prevention with chlorine. The research objective was to determine of diffusion and mass transfer coefficientsaddvalept
of a chlorinated tool model. Effect of water floate on chlorine transport and granule size was studied to develop their relationship.
The flow rates discharge used were 8 liters/minute, 14 liters/minute, and 20 liters/minute, whereas the granule si3éd Wers 2.
ml, 4.759.5 ml, and 9.5 16 ml. Dffusion coefficients and mass transfer determined by least summed of square of error. Diffusion
coefficient and mass transfer used for disinfection technique was 0.437iooie® and 0.0039minute’, as well as flow rate and
granule size used was 9.3 a6 ml and 8 liters/minute. Experiment testing of chlorination performed to ensure of them was pote
tially for chlorination. Raw water chlorinated then was found of free chlorine residual and the total coliform met thestqunalérds
based onregulaton t he Mini stry of Heal th of Republic of I ndonesi
quality of water.

Key word: Disinfection, chlorine, total coliform, breakpoint chlorination.

1. INTRODUCTION

Disinfection isa process of annikatting microorganism which causes disease. Referring to Said (2007) disinfects which a stronghol
of humans against exposure by pathogenic microorganism that caused diseases, including those viruses, bacteria @notgarasitic
zoan. One of them, disinfecf microorganism is being conducted by chlorine. Referring to Cheriaa et al. (2011), chlorine killed
Pseudomonas aeruginoséfectively when the clarification process had done. Referring to Wang et al. (EstBgrichia coliand
Legionella beliardensisost the integrity of their cell membranes at lower chlorine concentrations by chemical method. Referring tc
Wojcicka et al. (2007)Brevundimonas vesicularis, Pseudomonas fluores@rmbSphingomonas paucimobitigere susceptible by
chloramines as a bypdact.

Law of mass conservation declared thatsswas not being createnbr destroyed. Referring to Welty et al. (2004), summed b
tween the rate mass accumulation and difference rate flux mass moved out and entered was zero. Mass in undergpad\wdiffusion
tion and transfers mass during the process of transport (Doreswamy et al. 2012). The transport process of mass caaslerjaxitten
tion (1) (Zhi et al. 2004; Azarpazhooh and Ramaswamy 2010; Setyadji 2011).

8 (t) a8l (t) 8 C(t)
5 - P TD0 5 kC(t) (1)
g as f | owD asaliffusiondoeffitiénss Ycriminute);k as mass transfer coefficients (mintjteC(t) as concentration (grams

-3
cm”).

An equation (1) was solved numerically by finite difference method (Mahreni and Mulyani 2002; Siswani and Kristianingrun
2006; Costa et al. 2010)

FC0) _ Cltdivy — ClE)iy

= 2
B 2. Ax 2
BClt); _C{tji+1—2.C{tJi +Clehi_y 3
gxt Ax® (3
Referring to Setyadiji (2011), equation (2) and (3) substituted to equation (1) and its obtained equation (4).
aCit);
T = o+ BIC®OL — 2P KICO ~ =B
B o
For, a = ——— andp = =

For i = 1 was being used as initial condition.
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Ch(xt=0)=G
For i =N (finite) was beingised as boundary condition
C(t) (x, t) = finite

C(t),

— 0 ()

aC(t)i  Clthies —ClE)iy

dx 2. Ax =0 ®)

Cltdisr= ClE)ioy (7
Equation (7) substituted to equation (4) have met an equation (8) and (9) (Setyadji 2011).

ALty

% = (2.B)C(t)_, — [2.B + KIC(E), ()

Clt)i,. = Clt); + A2 BIC(E) i, — (2.8 + K)C(E)] (D)
Cas concentration is proportional bet we eW, and &ar bewrittem exjdason (&®.i g h

Wit),q = wit) + 4t [(2E) with_, — (2B + k) wit);] (107
w is weights of chlorine (gramsge tis flow periods (minutes).
The best value of diffusion and mass transfer coefficients obtained by least sum of square of error (Budi and Sasongko 2(
Makhtur et al. 2012)The result of determine was used to develop of a chlorinated tool model.

2. MATERIAL AND METHODS

2.1 Material and Instruments

The materials and instruments used during the laboratory experiments were chlorine tablets with ingredief@860ptire water
(sterilized aqua), DPD (NAdiethyltp-p heny |l enedi ami ne) ,re 2c36 innd A.75mend 475 gni 8.5 mnh and 9.5w e
mm7i 16 mm. Chlorine pipe chamber whose diameter of % inch (Figure 1), chlorine meter [HACH], oven [Memmerpuvwgter
by Shimizu 266 BIT, reservoignalytical balanc§Sartorius; DJ series], PVC pipes, €\ittings, hand hacksaw, laboratory glasses,
and personal computer with excel and AutoCad applications.

Figure 1 Chlorine pipe chamber

2.2 Data Collected and Method

This study was carried out in December 2013 to June 2014. Series of the measuseenencarried out at thEnvironmental
Engineeringlaboratory of Department of Civil and Environmental Engineering IPB and Rightful Technology laboratory in Jakarta
Technical Laboratory for Environmental Health and Disease Control. Data was colleeteglytoe for chlorination technique. Data
collected were weights of chlorine, the total coliform as MPN index/100 mL of water, and free chlorine as mg/T loé Giethods
presented ifrigure 2.
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Chlorine preparation
and tools setting

Installed system

v

Pump checking and
flow rate setting

¥

Diffusion and mass transfer
coefficients and breakpoint
chlorination determination

v

Granule size and flow rate was
>  fitted for chlorination, tool
model design

v

Chlorination

Conformed by
quality standards

Report

Figure 2 Method of the chlorination technique research

2.3Experimental Procedure and Analysis

Pump discharges were arranged by valve to 8 liters/minute, 14 liters/minute and 20 liters/minute. Raw water was dispilouiesl b
to the chlorine pipe chamber (Figure 3).

.- Chlorine pipe chamber
JFlow meter
;

JNalve

N

Chlorinated
W ater

N

Raw
Water

N

Figure 3 Flow chart of chlorination

’ 1
Pump Water -

First step, the empty chlorine pipe chambersweighed, then put in as much of chlorine for each pipe and weighed it. Next step,
the chlorine pipe chamber was installed such Figure 3. First chamber had been draining for 10 minutes, second chamber fo
minutes and the last one for 30 minutes. Theirs dried for 24 hours then their weighed.

Diffusion and mass transfer coefficients were obtained by computation, which used solver application in Microsoft Windows 200

The best value was based on least sungoéie of error (SSE). An equation of SSE can be written as equation (11) (Budi-and S
songko 2009; Makhtur et al. 2012).

5SE = [Simulation Data — Experiment Data]® (11)

Besides, the data collected to obtain a relati ons hiempanod cl
percentage can be written as equation (12).
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wit);
witly

w(t)i.1 was obtained by equation (10) am), as initial weightsBreakpoint chlorination (BPC) curve whiatepictsrelationships
betweendosed andhe measuredthlorinewas made to effective chlorine dosaghlorine powder weighed was 0.05 gransdthen
was diluted by sterilized pure water. Solution was sampled to detetingise concentratiorendthen volume as mucisl, 2, 3, 4, 5,

6 and 7 mL of solutiomndwas put into 200 mL of raw water. Chloriedt water was allowed to 30 minutes (WHO 2004) and then
was determined of chlorine concentrations.

Chlorine weights remains (04) = 100 (12)

Table 1 Determination result of diffusiorD) and mass transfer coefficientk) 6n rate discharges and granule sizes
Granule size was 9.75 miml6 mm.

Rate dscharge flow periods(minuteg Sum Square D k

(liter/minute) 10 20 30 Error (cn? minute’)  (minute ™)
Simulation (g) 9.94 10.02 7.35 -

8 Experiment (g) 10.07 9.57 7.64 - 0.4371 0.0039
Error square 0.0172 0.2059  0.0826 0.3057
Simulation (g) 8.92 8.77 8.02 -

14 Experiment §) 8.95 8.64 8.09 - 0.4804 0.0048
Error square 0.0009 0.0167  0.0045 0.0221
Simulation (g) 7.78 7.22 5.83 -

20 Experiment (g) 7.76 6.76 6.13 - 0.6861 0.0073
Error square 0.0002 0.2162 0.0910 0.3074

Granule size was 4.75 min9.75 mm.

Rate dscharge flow periods(minuteg Sum Square D k

(liter/minute) 10 20 30 Error (cn? minute)  (minute ™)
Simulation (g) 9.65 8.57 7.15 -

8 Experiment (g) 9.67 8.34 7.29 - 0.5935 0.0086
Errorsquare 0.0003 0.0544 0.0194 0.0741
Simulation (g) 6.76 3.83 1.16 -

14 Experiment (g) 6.73 3.81 1.22 - 0.6755 0.0340
Errorsquare 0.0006 0.0004 0.0031 0.0042
Simulation (g) 6.37 2.90 0.67 -

20 Experiment (g) 6.32 2.85 0.87 - 0.5552 0.0388
Error square 0.0022 0.0021  0.0393 0.0437

Chlorine needed was calculated to add in a reservoir by equation (13).

VxIC
BPC (gr) = x L]

0.2
V as volume of dosage (litersiC as concentrati on )Q as tolwlate dischasgé (ftersg mihuieittas iow ( m
periods (minutes); 2.02 as inversely proportional to molecules weights CagD@IL}.

Chlorination experiment was performed on flow rate discharge and granule size which potential forticdgchnique. Pump
used was 14 liters/minute whictas based oaverage ratef public dischargeand it had been working for 30 minutes. Chlorine
weight needed was controlled by control charts. The control charts included were breakpoint chlorin&@jofedBRtion 13), cbt
rine weights remain (equation 10), chlorine transported, and maximum chlorine added. Chlorinated water was sampled ¢ measul
residual free chlorine and total coliform.

x Qx At x 2.02x 1073 (13)
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3. RESULT AND DISCUSSION

3.1Determination of diffusion coefficient(D) and mass transfercoefficient (k)

Granule size wa®.36 mm- 4.75 mm

Rate dscharge flow periods(minuteg Sum Square D k

(liter/minute) 10 20 30 Error (cn? minute?)  (minute ™)
Simulation (g) 3.68 1.18 0.15 -

8 Experiment (g) 3.56 1.27 0.45 - 0.5350 0.0517
Error square 0.0147 0.0084 0.0894 0.1125
Simulation (g) 1.77 0.60 -0.11 -

14 Experiment (g) 1.42 0.64 0.14 - 0.3610 0.0751
Error square 0.1236 0.0012  0.0645 0.1893

The result of computation on mass transfer coefficidgtsose when flow rate discharge was increased. Mass transfer was occurred
of chlorine to soluble or reacts within water (Rohim 2006; Said 2007; Sarbatly ahdkIDR009; Setiawan et al. 2013) and also was
eroded by water or both of them. Transport of mass was strongly influenced by flow rate discharge (Welasih 2006). Vebkbhd sho
coefficients of mass transfer up within granule size was decreased.

Diffusion coefficient D) rose when flow rate discharge had risen for granule of 9.5 m&mm and fluctuated for 4.74 miimd.5
mm, thus down for 2.36 miin4.75 mm. A coefficient diffusion affected by temperature, pressure, substances compound, and natul
of sdvent (Mortimer 2008). Referring to Connell (1993), coefficient diffusion was inversely proportional to the diametee-of mol
cules and the others declared as a root sigSastronardayd (206V), demsityu | e
was inversely proportional to the diffusion coefficient. Table 1 shows the coefficients of mass transfer increasesraadiirte of
chlorine transfer rises. Chlorine transported from solids to liquids in chlorine pipe chamber, and it was calessgyoincreased.
Thereby, diffusion coefficient declined.

3.2The influence of flow rate discharges and granule sizems weight change

Figure 4 shows of chlorine weights remain declines when water flow rate discharge rises for common granule size. ditow rate
charge is multiplying between the velocity and crossed sectional square. So, flow discharge rises to causes velod@tydharegse
velocity generates momentum whose makes forces (Geankoplis 1993). Forces made chlorine eroded. Besides, chiblgneris so

reacts within part of water (Patnaik 2002). FI ow deifreshhh ar ¢
water was solved.
Figure 4 shows of granul e sizebds decl i weate dischagge Swficésarea in e 6

creased when granule size was being shrinking. Referring to Geankoplis (1993), Surfaces area increased that causedmf collisi
gions was enlarged. Consequently, chlorine fragmentation was being formed and carriesvatéroyl he rate of flux out mass is
strongly influenced byetal204).onbds space contact (Welty
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= 40
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0] T Y
0] 10 20 30
Flow Periods {minutes)
—— 8 liters/ minute, 9.5 mm - 16 mm
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—8— & liters/minute, .75 mm-9.5 mm
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—e&— 14 liters/minute, 2.36 mm-4.75 mm
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Figure 4 Percentage of chlorine weights remains on influenced by flow rate discharge and granule size.

3.3Chlorination and Prototype Tool Design

Chlorine needed as disinfect was determined by breakpoint chlorination (BPC). Referring to Rosyidi (2010), BPC was aztomplist
by chlorine addition which to oxidized all of water compounds included of ammonia to convert nitrogen gases \F@pmsebuen
ly, chlorine was declined.

0.60

(mg/LCly)

0.40 -

Chlc W measured
0
O

0.00 T
0 1 2 3 4 5 6 7

Chlorine Dosage (mL)

Figure 5 Breakpoint chlorination of raw water

Chlorine required for breakpoint chlorination (BPC) was calculated by equation (13). Dosage used was 4 mL or 0.00d#ititers tha
acquired 0.51 grams of chlorine a reservoir filled by flow rate discharge 14 liters/minute during 30 minutes. Referring to White
(2010), if chlorine added when it had been exceeding of BPC point, the next addition of chlorine to result up free etituiade r
(FCR) linearly. Figurés was shown of experiment resulted which it was exceeded.

3.90

y=1.862x-1.086
3.00 1 R?=0.993
2.10 *

1.20 -

Free chlorine residual (mg/L)

0.30

075 110 145 180 215 250

Chlorine added {grams)

Figure 6 Chlorine added when it had been exceeding of BPC point.

The positive linear correlation has) value 99.33% and their correlation has vaiti@.9967. Referring to Ministry of Hath of
Republic of Indonesia (1990), maximum FCR value is 0.5 mg /L. Result of interpaldttomaximum chlorine added was 0.8518
grams so FCR was being fulfilled.

Chl orination experiment was per f or mandflowrdate dischargeo Therewas @9 iMmy u
16 mm and 8 liters / minute. Theirs slightly shrank qodtonchl
(10) (Figure 8), so that the ratio of raw water and chlorine added was leeélir@hlorination experiment carried out of rates-di

charge on 14 liters/minute. Consequently, chlorine pipe chamber has been modified (Figure 7) and error rate levelaglasnobtain
Table 2.
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524
T
1

Figure 7 Prototype of chlorination tool model, code of AUH

Table 2 Error rate level of prototype model

No Chl orinebds wei Error
Simulation Experiment (%)
1 2.38 2.42 1.65
2 2.27 2.21 2.71
3 2.34 2.28 2.63
Average of error (%) 2.33
Control chart of chlorination was made by computation (Figune . Chl orine transported was ol

weights between initial and remains. Initial weight used was 3.06 grams of chlorine.

=—4=Chlorine weights remains
=4 Chlorine transported
=£-BPC

—@=—Maximum chlorine added

Chlorine weights {gram)
-
[e5s]
[=]

0 20 40 60 80 100 120

Flow periods {minutes)

Figure 8 Control chart of chlorination by initial weights was 3.06 grams of chlorine

Free chlorine esidual measured was 0.40 mg/L and the total coliform was zero. Chlorine transported to a reservoir calculated w
0.85 grams that conformed by maximum chlorine added. Chlorine transported to a reservoir between at 90 to 120 minutes was
exceeded of BP&€s poi nt , but these conditions stil!]l had for mead <ch
mines (Li et al. 2005; Wojcicka et al. 2007). Referring to Said (2007), chloramines were killed bacteria, but it wasdgas quow

pared byfree chlorine.
Raw water added a lot of bacteria and then sampled contain 1600 per 100 mL of water. Furthermore, the total coliform was z

when it had chlorinated. Initial weights used 3.16 grams of chlorine and it transported to the reserva@8vgaands which ite
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ceeds on maximum chlorine added in, even though FCR found was 0.39 mg/L. It caused difference both of chlorine tramsported
tween added and no added of bacteria used to kill them.

4. CONCLUSION

The conclusions of this research are:

1. Granule size of 9.5 mnit 16 mm and 8 liters/minute as well as a prototype of the AAMHNModel recommended for disinfection
technique.

2. The error rate of the prototype model was 2.33%.

3. Chlorinated water met by the standard based on Ministry of Healte@gfR b | i ¢ of I ndonesi ad numbe:
of supervision and the quality of water.
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en Production in Haramaya District, Eastern Ethiopia
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Abstract Survey on rural chicken production system was-co The Ethiopian indigenous chickens are none descriptive
ducted in three peasant associations of Haramaya Woredabrdeds closely related to the Jungle fowl and vary in color, comb
Oromia regional state to generate information on the problerype, body conformation and weight and may or may not gesse
and constraints emeimg) the developments of their communityshank feather. Broodiness (maternal instinct) is pronounced
with particular emphasis on poultry production and to list thtOemeke, 2008). They are characterized by slow growth, late
possible opportunities and strategies that could solve thebe prmaturity and low production performance. The mean annual egg
lems. A total of 120 households were used for the survey wogkioduction of indigenous chickens is estimated at 60 small eggs
Finally, all the data clected were analyzed using descriptivewith thick shell and deep yellow yolk color (Yami and Dessie,
statistics. About 77.5% of all the respondents share familyldwel997). Egg laying period and number of eggs laid per period are
ings with poultry, attributed to the small flock size, low priorityto some extent higher in urban than in rural areas (CACC, 2003).
given to chicken and relatively high cost of poultry house-co The productivity of local scavenging hens is low, not only
struction. The resudt obtained clearly showed that poultrys-di becaus of low egg production potential, but also due to high
eases are widely spread in the Woreda and farmers pointed chitk mortality. About 4860% of the chicks hatched dies during
that, Newcastle Disease, fowl cholera; respiratory diseases dhe first 8weeks of age (Hoyle, 1992, Tadele, 1996, and CACC,
predators are responsible for the major losses of birds in tB@03) mainly due to disease and predator attack. It is estimated
study sites. Almost alhie respondents reported poultry andlpou that, unér scavenging conditions, the reproductive cycle consists
try product market price fluctuation attributed to limitation inof 20 days laying phase, 21 day incubation phase and finally a 56
land holding, disease occurrence and low purchasing powerdafys brooding phase (Alemu yami and Tadele dessie, 1997). This
the consumers. About 100% of the respondents reported to kémaplies that the number of clutches size per hen per yearlis pro
different classes of chickdngether, the practice of which fdeil ably 2-3. Assuming 3 clutches per hen per year, the hen would
tates transmission of diseases. In summary the results of thase to stay for about 168 days out of production every year,
study tends to indicate that production performance of @digentirely engaged in brooding activities.
nous chicken is low under traditional production practice and The developments of innovative ideas for improving real
need to be improved. poultry production require confgte understanding of the system
and its operators. Furthermore, research directions and strategies
Index Tems- Indigenous chicken, Haramaya, Survey, Traditio should be geared to addressing farmer real problems and co
al straints so as to help them expand and becomesisiifient.
Hence important element is in tlseistainable development of
community is the active involvements of the communitynme
I. INTRODUCTION bers in any development activities, which should start with their

oultry refers to all domestic birds, kept for production O]oarticipation in identifying their own problem and constraints

meat and eggs for human consumption such as chicken, tﬁnd deciding on the best alternatives armbthappropriate strat

key, ducks, geese, quails, ostrich, and guinea fowl (Kekeoc '(?s to meet such needs. There is, therefore, present study was

1984).The total Ethiopian poultry population is estimated to b esigned to identify residpnts problgms and cqnstraints emending
56.5 million of which 99%is made up of indigenous chicken N deyglopments of thelr community and to list the possiple o
(ILCA, 1993). Majority of the national chicken population 41.79Portunities and strategies that could solliese problems.
comprises of chickens-8weeks of ages, characterized by high
mortality of about 4660%. The laying flock seems to be dem
nated by old age and surplus breeding males. About 30.9% of the Il. - MATERIALS AND METHODS
total national chicken population is hens of which about 16% aBtudy Area
none layers. The four regional states (Oromia, Amhara, SNNP, The study was conducted in Haramaya district of east H
and Tigray) colletively accounts for about 96% of the total-n rarghe zone of Oromia regional state. It is located 15km North of
tional poultry population. Chicken rearing is not common im-lo Harar capital city. Haramaya district is located in eastean H
land of Ethiopia i.e. Somali, Gambella, Afar, and Benishangufarghe with #itude 1403 meters and maximum and minimum
Gumuz regional states which collectively own 3.24% of the totahnual temperature is 2D and 18C, respectively. Its annual
chicken population ofwhich 2.2%is owned by Benishangul rainfall is 12290mm.
Gumuz regional state (CACC, 2003).

Research Design and Methodology

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014 71
ISSN 225063153

The study was conducted through informal survey ang-diaSE=standard Error
nostic (formal) survey. Informh@urvey was used to describe the
study area, to obtain base line data (secondary data). It was alsoThe mean average of adult hens accounted for about 4.20 +
used to collect data on general characteristics of the area k&7 of the total flock. The mean average of hens (4.35 % 0.35)
administrative boundary, ageconomic condition; physical, was largerfor Bate as compared to Tinike and Adele which are
biological and socieconomic,demographic and institutional (4.01 = 0.27) and (4.23+0.27) hens respectively. The lower pr
interventions on livestock production in general and particularfyortion of pullets, Cockerels and chicks in all kebeles is related
on challenges of chicken production at small scale data wecethe tradition of marketing young chicks. The flock structures

collected through informal survey.
Focus group discussions were held with key informants.

in the allkebeles are listed below:

Moreover, direct observations were used to assess the current Table 2.Chicken flock structures in the study area

activities undertaken in relation to constraints and problems

emending the developments of their community with particularCategories | Bate Tinike Adele Overall

emphasis on poultry production like the biophysical, economic (n=40) | (n=40) (n=40) (n=120)

and sociecultural aspect of poultry production in the selected Mean Mean Mean Mean

communities. And the possible opportunities and strategies that + + + +

could solve these problems as well as possible entry points for SE SE SE SE

introducing sustainable poultry developments to the area. Cocks 1.08+0.2| 1.15+0.2 | 1.13+0.1 1.12+0.1
The information generated during the informal survey was

used for the development of the questionnaire for the formal suHens 4.35:0.4| 401+0.3 | 4.2310.3 | 4.2040.2

vey. Be&des thg |r_1format|on obtaln(_ad from informal survey, thebullet 210403 22403 | 2.1040.3 213+0.1

guestionnaire will include the empirical knowledge from the r

searcher as wedls consultation of experts in the zone agriculturecockerel 1.45+0.2| 1.70+0.2 | 1.48+0.2 1.54+0.1

office. In addition, relevant literature was consulted. Thesque

tionnaires were preested on some sample households. Chicks 2.55+0.5| 2.60+0.5 | 2.75%0.4 2.63+0.3

Sampling Procedure n= number of households; SE=standard error

Based on the information obtained during the rapid survey, . ) )
the study sites were stratified and similarly the sample esous-hicken Production Practices
holders were also selected. All the sampling procedures were

undertaken with the consultation of the responsible personnel#QUSIng .
the office of zone agriculture and rural development. The results of this study showed that, there are no separate

poultry houses in the study areas in most of the cases (Table 4)
Data Managenent and Analysis and village chickens spent most of their time scavenging in the

The raw data collected from the survey work was entered Yifinity of human dwellings. About 77% of t he resy

excel for data management. The data were analyzed using gouseholds keep poultry in the same room with human being
scriptive statistics. during night time as shown in Table 4. On the other side 11.67%

household reported to have separate partition as night timae- encl
sure for poultry within family dwellings. Themaining respash
. RESULTSAND DISCUSSIONS e_nts _reported to have separate poultry houses. The generaHnd_ic
] ) tion is that about 77.5% of all the respondents share family
Livestock Possession and Flock Structure dwellings with poultry, attributed to the small flock size, low
The average reportdivestock possessions are presented iByiority given to chicken and relatively high castpoultry house
Table 1. Respondents in Bate had significantly higher number Qfsiruction. Sharing family dwellings particularly during night
goat and chicken. However, there was no significant differengg,es might also be associated with protection from predators.
among three kebeles in donkey holding. The results of the discussions made with key informants
indicated that most of the farmers of the stadea are not aware
of the importance of separate poultry house construction from the
point of view of productivity and bisecurity. Moreover, the

Table 1. Livestock holdings per households in thstudy area

Bate Tinike Adele Overall separate poultry houses constructed in the study area lack inte
Cate@- | (n=40) (n=40) (n=40) (n=120) nal facilities like egg laying nest, roostad feeder. This result is
ries Mean Mean Mean Mean in agreement with the findings of Kitaly (1998) and the-R

e e * t sourceCenter (2005) who reported that both in Ethiopia and in

SE SE SE SE Kenya, the majority of chickens are housed either in family
Cattle 1.33+0.2 1.80+0.2 1.80+0.2 1.63+0.1 dwellings or in the kitchens.
Sheep 2.43+0.3 | 2.35+0.3 | 2.60+0.3 | 2.45+0.2 About 25,42.5 and 32.5% of all the respondents reported to
Goat 3.53+0.5 | 3.90£0.5 | 3.584#0.5 | 3.66x0.3  clean their poultry houses daily, weekly and twice a week, r
Donkey | 0.25+0.1 | 0.28+0.1 | 0.28+0.1 | 0.27+0.0  spectively. Lack of frequent cleaning of poultry shelter could
Chicken | 9.18+0.8 8.52+0.7 6.5+0.5 8.07+0.4
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easily cause diseases conditions and increase morbidity and r plementation

tality. (%)
_ ' . Yes 42.5 27.5 32.5 34.17
Table 4.Housing of Rural chickens by the households in No 575 725 67.5 65.83

studied Kebeles (%) Maize grain (%)
iz in (%

Housing types Bate Tinike Adele Overall Yes 67.5 875 60 71.67
No 325 125 40 28.33

Share the same roo1 72.5 77.5 82.5 77.5 Foods left over

with family (%)

Have a different she 15 12.5 7.5 11.67 Yes 100 100 100 100

ter for night ena-

sure in the same roof No 0 0 0 0

Separatehouse co- 12.5 10 10 10.83 Kitchen wastes

structed entirely for (%)

chicken Yes 100 100 100 100

There is no well recognized design for the construction obisease and predators

poultry house in the study area and most of the available poultry The traditional poultry disease control method practiced in

houses are constructed from sorghum stalk and bamboo tregg.study area is shown in Table 5. Disease prevention measures

The result of this study is in line to the report of Meseret (201Q)racticed differs from place to me. About 60% of the overall

who reported that Bamboos and sticks are occasionally used f@§pondents in the study areas reported to practice treatments of

construction of perches within the family houses in Gommgck birds with traditional medicine and 90.83% dispose their

Woreda. dead birds byhrowing away to dogs

Feeds and feeding Table 5. Recorded highest mortality and methods of disposal
There is no purposeful feeding ofrali household chickens of dead birds (%)

in Ethiopia and the scavenging feed resource is almost the only

source of feed. According to the results of this study, all of th§szrameters Bate Tinike  Adele  Overall

respondents (100%) reported to practice scavenging system with
supplementary feeding. This result seetm be in line with that Most affected cles-
of Bassei (1993), Tadelle (1996) and Maphesal (2004) who  ses
stated that village chickensChgksndt red®2i ved redl ar91.&nd
supplementary feeding. All classes 5 10 10 8.33
All the respondents reported that baby chicks and layers are
given prioity for supplementary feeding. According to the-r  Methods of dispcs-
sults of the discussion made with the key informants priority ofing dead birds
supplementation is given to young chicks since young chickshrowing away to 925 87.5 925 90.83
could not fulfill part of their nutritional requirement by scagen dogs
ing as comparedo mature chickens. In contrast to this result Burying 7.5 125 7.5 9.17
Meseret (2010) reported that supplementary feed materials are
offered indiscriminately to all classes of chicken on bare ground.
This result is in line with that of Leulseged (1998) who reported According to the result of this study, losses of chicks a

severe scarty of scavenging feed resource during wet seasofigouted to predation are significantly high (Table 5). The most

indicating that availability of scavenging feed resource basis dcommon predators reported to occur in the study area include

pends on seasons and backyard conditions. wild cat (local name Adala), hawk (birds of prey), domestic cat,

rats, ad dogs. All of the respondents reported to have used their

own means of protecting chickens from predators.

Breeding

The traditional poultry production system is characterized by

Table 3. Practice of feed supplementation for scavenging  lack of systematic breeding program. According to Table 6, poor

chickens in the study area (%) productivity and sickness are the two major factors of culling
chickens from the flock in the study areas. The majority of the

Respnses Bate Tinike  Adele Ova- respondents (81.67%) practice culling. About 5.83 and 94.17%

(n=40) (n=40) (n=40) all(n=1  of the respondents cull chickens from the flock for consumption
20) and sad purpose respectively. Poor productivity, old age and

sickness accounts for about 27.5, 17.5 and 55% of culling-chic

ens from the flock in the study area, respectively. This study was

Extra feed sip-
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in agreement with report of Mammo (2006) who reported tha Beak Length - - -
culling of unproductive chickens through consumption and sale.

Ways of Mar-
: : : keting
Table 61. R d methods f I hick th .
able b Reason ansu?;? Sron (S}Or)cu INg chICkeNSIN e V1ain Market ~ 87.5 62.5 75 78.33
Within the 12.5 27.5 25 21.67
Parameters Bate  Tinike Adele  Overall Kebeles
Means of
Culling Prach transportation
ulling Practice Carrying by 100 100 100 100
Yes 925 85 67.5 81.67 hand then-
No 75 15 375 1833 Eel}/es o . . o
. sing pac
Ways of Culling animals
By selling 95 100 87.5 94.17
By Consuming at 5 0 12.5 5.83 About 100% of the entire respondent carries their chickens
Home to market placeither on foot or using public transportations
Factors to dete- causing physical injury and other complications on the chickens
mine Culling which in turn reduce the quality of the products. The results of
Poor productivity 25 425 15 275 this study are in agreement with that of Solomon (2008) who
reported that indigeous birds and eggs are transported over
old age 125 175 225 17.5 longer distances to supply town market which results in quality
Sickness 625 40 625 55 deterioration. Limitation in land holding, predominance oflpou

try disease and predations and extremely low family income are

the major determinants dfie purchasing power of the farming

Marketing of chicken and eggs population. Young pullets are less priced than the counterpart

There is no formal poultry and poultry product marketingockerels. Cockerels with good feather colors had been priced
channel in the study areas and informal marketing of live birdiigher for the reason of socio religious commitments.
and eggs involving open markets are common throughout the
Woreda. The farmers directly sell their chicken to consumersable 8. Market price of chickens and ggs in the study area
and/or to sméalretail traders who take them to large urban-ce (in Birr)
ters. Live chickens and eggs are sold either at the farm gate,
small village market (primary market) or at larger Woreda-ma Market Price Bate  Tinike Adele Overall
ket (Secondary market in the town). The results of this stquirr)
clearly showed thatdih eggs and chickens pass through diffe
ent individuals before reaching consumer. About 78.33% of alndigenous

the respondents reported to sale their poultry and poultry- praPyllets 375 305 355 345
ucts in the Woreda market (secondary market) during marlﬁg 2

days. The remaining 21.67% ¢fet respondents sold poultry and Ens 62.5 655 69.5 65.83
poultry products within their Kebeles (primary market) during~0cks 75 72.5 82.25  76.58
market days. This situation warrants the existence of market ca@ockerels 395 315 40.25 37.08
straints and access to market in the study area is determined%ygs 235 245 225 235

distance. Improving access to rketr information, development

of better infrastructure and organization of poultry producers into . o

market cooperatives are some of the recommendations aimed#bPlems ofChicken Production in the Study Area

correcting market deficiencies in rural Ethiopia (Aklilu, 2007) Major constraints of chicken production in the study area are

presented in Table 9. About 52.7% of all the respondents ranked

Table 7. Determinants of chickes market price and marke- ~ disease as the most important constraint to rural poultry produ
ing of chickens in the study area (%) tion in the study ames. The remaining respondents mentioned

marketing and market related economic problem as the major

problem to poultry production in the study areas. The results of

Criteria Bate Tinike Adele Overall , Latane _

this study is in line with that of Tesfu (2006) who rankeet pr
Pricing Crit e- dation and disease conditi® as the major problem of chicken
ria production in Ethiopia.
Plumage Color 12.5 5 12.5 10 About 70% of the respondents reported that disease &ad pr
Body Weight 75 875 62.5 75 dations account for the largest annual poultry losses in Ethiopia.

The predators involved in chicken losses include eagles, hawk,
Breeds 12.5 7.5 25 15 and crown, rats, wildcats, monkey and dogs while ants argt mo
quitoes are the insect pest that kills chicks especially in rainy
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season. On top of these there is lack of vaccination program d#id Aklilu, H.M., 2007.Village poultry in Ethiopia; socitechnical analysis and

knowledge about the causes and transmission of disease Iﬁarmn% wlith OIarmers. PhD Thesis, Wageningen University, Wageningen,
’ the Netherlands.

[3] Alemu, S., 1987. Small scale poultry productionodeedings of the First

Table 9.Constraints of poultry production in the study area National Livestock Improvements Conference;1BlFebruary 1987, Addis
(%) Ababa, Ethiopia, pp 16001.
[4] Brannang, E. and S. Persson, 1990. Ethiopian animal husbandry . A
Constraints Bate Tinike Adele Overall Handbook. Swedish University of Agricultural Sciences. InternatiBural
development Center. Uppsala, Sweden.
Disease 52.5 455 60 52.67 [5] Burley, R.H., 1957. IECA and JATS staff report. Agriculture of Ethiopia
vol. IV Bush, J. 2006. The threat of Avian Flu: predicted impacts on rural
Predators 27.5 37.5 12.5 25.83 livelihoods in SNNPR (Ethiopia). FAO and MoARD, Addis Ababa.yMa
Economic prb- 12.5 7.5 15 11.67 2006
lems [6] Central Agricultural Census Commission 2003. Statistical report on farm
Marketing 75 95 12.5 9.83 management practices, livestock and farm managments Central Statistical

Authority report of 20042005, Vol. I, Addis Ababa, Ethiopia

[7] International Livestock Center for AfricLCA), 1993. Handbook of
African Livestock Statistics. ILCA, Addis Ababa, Ethiopia.

V. - CONCLUSIONS ¥ fegion. Famers Rescaron Project (FRP) Technical Pamphelet No. 3
In the studyarea all farmers share family dwellings with Ethiopia.

poultry, attributed to the small flock size, low priority given tq9] Kekeocha, C., 1984. Poultrproduction handbook, Pfizer corporation,
chicken and relatively high cost of poultry house construction. Nairobi in assosation with macmillan education Ltd. London and oxford.
Sharing family dwellings particularly during night times might{lol Ministry of Agriculture (MoA), 1980. Development Strategy of Animal

. : . Lo - Breeding and Improvement: 10 year Development Strategy. Animal
also be associalewith protection from predators. Limitation in Breedirg and Improvement Team, MOA, Addis Abeba, Ethiopia.
land holding, predominance of poultry disease and predatiom] Nasser, M. Lohr, J.E. Mebratu, G.Y. Zessin, K.H. Baumann,
and extremely low family income are the major determinants of © M.P.0. and Ademe, Z. 2000. Oral Newcastle disease vaccination trials in
the purchasing power of the farming population. Almost all the Ethiopia. Avian Pathology 29:234.
respondents reportedopltry and poultry product market price [12] Pagani, P. and AbebdyV. 2008. Review of the new features of the
fluctuation attributed to limitation in land holding, disease occu E}_\hg’pg:jig%t;%:egﬁirogi*:ew”ty implication. A consultancy report to
rence and low purchasing power of th.e cqnsumer; The us I PENNSTATE, 1855. Small scale egg production, (organic and
.hay box brooqer was found to be effective in rec_iuctlon of mprt in- organic), Agricultural alternatives. Collegkagricultural
ity and releasing the body hen to go back to laying. Populariz sciences, cooperative extension,
tion of the technology Wit.hin the farming POpUIation inCFUdin 4] Solomon: D., 2004. Egg production performance of local and
the provision of constructional and operational manual in Ioc]1 White leghorn hens under intensive and rural household
language seems to be desirable. Provision of basic education on conditions in Ethiopia. Livestock Research for rural
market oriented small ate poultry production and management Development. The International Journai Research into
should be given through the existing extension system wéh sp Sustainable Developing World Agriculture. CIPAV, Cal
cial emphasis placed on women. The existing poultry extension " . T
package also need to place special emphasis on importarit veﬁ-g] '

. . . . . Solomon, D., 2008. HPAI prevention and control strategies in
nary issues, since poultry dases are widely spread in the . . .
Woreda eastern Africa, the structure, marketing and importance of the

commercial and village poultry industry. An anadysf poultry

sector in Ethiopia. A consultancy report to FAO, Jimma,

Ethiopia.

[16] Tadele, D., 1996. Studies on village poultry production systems
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ABSTRACT: Micro and Small (MSESs) play an important economic role in many countries. In Kenya, for example the MSE secto
contributes over 50 per cent of new jobs created but despite their signifiddmecpurpose of this study was to determine thé-cha
lenges facing Micro and Small Enterprises in accessing credit facilities in Kangemi Harambee Market in Nairobi City @oyaty, K
The study used descriptive research design. The study targeted a abpddldrom a target population of 656 MSEs located inKa
gemi Harambee market. Stratified random sampling was utilized in selecting the respondents for the study. Primaryallat@-was c
ed from the study respondents using questionnaires which weadsgHistered and others researcher administered. Data w&as an
lyzed descriptively and presented through figures, tables, percentages, bar charts, arithmetic means, standard decizdits s nol
tabulation to show differences in frequencies. Sta#isfackage for Social Sciences (SPSS) version 21.0 was used to aith@) co
entry and analysis of quantitative data obtained from the closed ended questions. The study revealed that the keyhoitdlamges
micro and small enterprises from accessingdit facilities to be high cost of repayment, strict collateral requirements,|imgwéss

of people to act as guarantor s, high credit facilitedétatd p
financial institutions set nre flexible, affordable and attractive requirements in financing micro and small enterprises.

KEY WORDS: Micro and Small Enterprises, credit facilities, financial institutions

1.INTRODUCTION

11 Background of the study

Micro and Small Enterprises (MSESs) difeblood of most economies. To be successful in this and other business sectors, finance
plays a major role. As far as MSEs are concerned as part of business enterprises, they need finance to start upeesifyaadd div

for working capital of the ksiness firms. Without finance, no one business enterprise can achieve its objectives. Financekis the ba
bone of MSEs and any other business enterprise (Mckernan & Chen, 2005). Both in the developing and developed wonfd small fi
have been found to tia less access to external finance and to be more constrained in their operation and growth (Galinde & Schig
tarelli, 2003).

Micro, Small and Medium Enterprises (MSMES) are viewed as a key driver of economic and social development in the African co
text. They represent a large number of businesses in a country, generate much wealth and employment and are widely considered
vital to a countryds competitiveness. MSMEs are hailitabde f or
sustainable development (Pelham 2000). MSMEs tend to be large in number, accounting for about 90 percent of all enterprise
many African countries and over 80 percent of new jobs in a given country (Reinecke, 2002).

In Kenya, the small business sachas both the potential and the historic task of bringing millions of people from the survivalist level
including the informal economy to the mainstream economy. According to the last comprehensive survey conducted in 999, the ¢
tor was estimated to gutoy over 50 per cent of the working population (accounting for 2.3 million people). As much as majority of
the MSEs in Kenya operate informally, there are over 35,000 formal MSEs that employ over 40 per cent of the workinghpopulati
(Kenya Economic Rept 2013).

Recognizing the critical role small businesses play in the Kenya economy, the Government through Kenya Vision 2030tkavisages
strengthening of MSMESs to become the key industries of tomorrow by improving their productivity and innovatistryMfrPlan-

ning, National Development & Vision 2030 [MPNDV2030], 2007). However, it is generally recognized that MSMEs face unique
challenges, which affect their growth and profitability and hence, diminish their ability to contribute effectivelyatnadistdevie
opment. The International Finance Corporation (IFC) (2011) has identified various challenges faced by MSMEs including-lack of
novative capacity, lack of managerial training and experience, inadequate education and skills, technologi;glabraimfrastro-

ture, scanty market information and lack of access to credit.
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The catalytic roles of micro and cottage businesses have been displayed in many countries of the world such as Malagsiathlapa
Korea, Zambia, and India among other mwies. They contribute substantially to the Gross Domestic Production (GDP), expert ear
ings and employment opportunities of these countries. MSEs have been widely acknowledged as the springboard for sugstainable
nomic development (Osotimehin,Jegedejmdbi, & Olajide, 2012). Apart from the fact that it contributes to the increase in pier cap
tal income and output, it also creates employment opportunities, encourage the development of indigenous entreprehaocehip, en
regional economic balance thrduindustrial dispersal and generally promote effective resource utilization that are considered to b
critical in the area of engineering economic development (Oboh, 2004; Odeh, 2005).

The MSEs play a key role in triggering and sustaining economic growtleguitable development in both developed and developing
countries. According to Government of Kenya Sessional Paper No.2 of 2005 on Development of MSEs cut across all sectors of
countrybs economy. They al so fempyment, aotto mentioo the btebdeg groorsl foreeptr o |
preneurs in medium and large industries, which are critical for industrialization. The exploitation of the potentiaidifémeous
sector as an engine for growth, using local resources andpjgte technology which is the nature of MSEs, is seen as an alternative
development model to the traditional lasgec al € i nt ensi ve fAistages of growtho parad
MSE sector in Africa is a vibrant example of smaltegprises activities leading to successful growth and development of African
economies (Hope, 2001).

Despite their significance, past statistics indicate that 3 out of 5 businesses fail within the first few months of apelrétiose that
continue 8(per cent fail before the fifth year (Kenya National Bureau of Statistics, 2007). This menace is attributed to poor financi
management among small businesgesessing credit is a major constraint to the development and growth of MSEs and also to poo!
rural and urban households. This is mainly due t o t hendihge ha\
collateral, which they lack, and also information asymmetry. Consequently borrowers who are willing to pay prevailingeredit

rates cannot access the funds at those rates because lenders are unwilling to lend to them due to dearth of inforrttzgimnaaldlout
lack of collateralisable assets, severely constraining their access to credit. This behaviour is commoriamahfisancial institl-

tions. Evidence shows that such borrowers may then be forced to limit their investments to retained earnings (Inteimeticsal F
Corporation, 2000) thereby restricting enterprises growth and development.

A crucial element inhe development of the MSE sector is access to finance, particularly to bank financing, given the melative i
portance of the banking sector in serving this segment.-lévei data collected by the World Bank show that access to finance is
perceived as onef the main obstacles to doing business. A number of studies have shown that financing is a greater obstacle
MSEs than it is for large firms, particularly in the developing world, and that access to finance adversely affect thaf greWwlISE
sectormore than that of large companies (Schiffer, &Weder, 2001; Beck, T., Denkgitc &Maksimovic, 2005). It is, therefore,
unsurprising that the international development community has listed small and micro enterprises (SMES) access todimamce as
portant policy priority.

Af ricads MSEs have little access to finance, whi ch t pitals hze
are their retained earnings and informal savings and loan associations, which are unpredictadrg,sectxe and have little scope

for risk sharing because of their regional or sectoral focus. Access to formal finance is poor because of the higlfatittkaoholeg

MSEs and due to inadequate financial facilities. Small businesses in Africa cgmragtithe conditions set by financial institutions,
which see MSEs as a risk because of poor guarantees and lack of information about their ability to repay loans.

The financial system in most of Africa is une#veloped however and so provides fevaficial instruments. Capital markets are in
their infancy, shareholding is rare and no ldagn financing is available for MSEs. Ndvank financial intermediaries, such as m
crocredit institutions, could be a big help in lending money to the smallest bl&Hsey do not have the resources to follow up their
customers when they expand (Kauffmann, 2005).

1.2 Statement of the Problem

In almost all economies of the world especially in developing countries in Africa, micro and small enterprises are diaraa kay
factor for sustained growth and developmeRSEs play pivotal roles in creating dynamic, market oriented economic gromth, e
ploying the growing workforce in developing countries, alleviating poverty and promoting democratization.

Upon attaime nt of i ndependence in 1963, the countryés econdadmic
rican socialism and its application to planninginKedbya The paper defined the strategy t
public sector programmes, encouragement of both ssnale and largscale farming, and the pursuit of accelerated growth ief pr
vate sector investmergpresenting 74 percent of Kenyan labour force (Obwocha, 2006).

The MSEs in Kenya have not performed crdalitavell and hence has not played expected vital and vibrant role in the economic
growth and devel opment of Kenya. This situation hansrs nden
the organi zed pr arnaeaeoutsThe govemmegtrthoough &#sdbudged allocations, policies and pronouncements
have signified interest and acknowledgement of the crucial role of the MSEseatalbs of the economy and hence made policies for
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energizing the same. h€ Kenya Mtional Bureau of Statistics, (2007) found that three out of five businesses in Kenya failed within
the first few months of operation and those that continued 80 per cent failed before the fiftM@tzhave unique issues, which
affect their growth angrofitability and hence, diminish their ability to contribute effectively to sustainable development of the eco
omy. Among those issues is inadequate access to credit facilities.

Despite the efforts by various stakeholders, lack of access to credités®lt uni versally indicated a
These credit constraints operate in variety of ways in Kenya where undeveloped capital market forces entrepreneursetf-rely on
financing or borrowing from friends or relatives. It also fortte=m to rely on high cost short term finance which is also complicated.
The study sought to establish the challenges facing MSEs in accessing credit facilities in Kangemi Harambee Market @ityNairobi
County, Kenya. The specific objectives were; t@bbksh the influence of collateral requirements on accessibility of credit facilities by
MSEs in Kangemi Harambee market in Nairobi City County, Kenya; to determine the influence of cost of credit on acceksibility
credit facilities by MSEs in Kangemi kembee market in Nairobi City County, Kenya; to investigate the influence of availability of
information on accessibility of credit facilities by MSEs in Kangemi Harambee market in Nairobi City County, Kengasatablish

the influence of business risks accessibility of credit facilities by MSHs Kangemi Harambee market in Nairobi City County,
Kenya.

Considering the significance of MSEs in Kenya, it is important to understand the challenges facing MSEs in accessaujlitiesdit f

in Kangemi Haremmbee Market. The research is expected to benefit various groups of stakeholders as follows:

l. Policy makers

The research will enable the policy makers to come up with a viable and focused entrepreneurship strategy that candwlps8ISES
to credit facilties. The study will also generate empirical data and information beneficial to the Government and the University level

1. Academicians and researchers

The study will be a source of reference material for future researchers on other related topicasit Wilp other academicians who
undertake the same topic in their studies.

Il. Research institutions

The research will contribute to the future research materials for the research institutions.
V. Financial institutions

The research will come up with prodsiavhich are tailor made to fit into entrepreneurship financial needs.
V. Other Stakeholders

To stakeholders like financial institutions, investors, shareholders, employees, pressure groups, etc., the researictiquroatites
for suggesting improveméim service delivery of the respective credit facilities providers in Kenya.

VI. Scope of the Study
The study focused on MSEs in Kangemi Harambee Market in Nairobi CityCounty, Kenya and challenges they face in accéssing cr

facilities. The totahumberof MSEs registered with the Kangemi Harambee Market Association is 656 out of whivhre4elet:
ed for the research purposes.
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2. LITERATURE REVIEW

2.1 Introduction

This chapter on literature reviews various theories that underpin challenges faglgiMaccessing credit facilities. Specifically,
pecking order theory and credit rationing theory. This is followed by the conceptual framework, empirical review otlitelatd

to the topic under study and the critique of this literature. Fintlly chapter delved on the gaps that arose from this literature and
then the summary.

2.2  Theoretical Framework

2.2.1Pecking Order Theory
Myers (1984) and Myers &Majluf (1984) developed t heagéertki n
are better informed of the true value of the fir mingboatnoft he
additional external finance, as potential investors perceive equity to be riskier than debt. They petdosestheek to overcome
problems of undervaluation arising from information asymmetries, preferring to finance investment projects with intesnalthend
first instance. When internal equity is exhausted, firms use debt financing before resudtagymal equity. Authors state that the
POT is even more relevant for the SME sector because the relatively greater information asymmetries and the highgeowat of ex
equity for SMEs (Ibbotson, Sindelar & Ritter, 2001). Additionally, a common phenon in the sector is the desire of the firrmew
ers to retain control of the firm and maintain managerial independence (Jordan, Lowe& Taylor, 1998).
These factors suggest that MSE owners sour c eey(pbrsomalsavings@ndt a |
retained earnings); second, shi@mtm borrowings; third, longer term debt; and, least preferred of all, from the introduction of new
equity investors, which represents the maximum intrusion. Empirical evidence supports ajiplichtiie POT in explaining the
finance of MSEs (Ou & Haynes, 2006). These studies emphasize that small firms rely on internal sources of financeadnd exte
borrowing to finance operations and growth, and only a very small number of firms use eatigiibal A number of studies report
that firms operate under a constrained pecking order, and do not even consider raising external equity (Howorth, 2001).
Adherence to the POT is dependent not only on dersatedpreferences, but also on the availabdityhe preferred source of finan
ing. The supply of finance depends on many factors, particularly the stage of development of the firm. The most impoganit sou
funding for starup and nascent firms are the personal funds of the firm owner, andduinain friends and family. Howorth (2001)
investigated the pecking order, although the theory emerged in other literature: entrepreneurs tend to seek financéh&isofnm
resources, and then friends and families, and then from other sources fuztks Indeed, the money from family and friendg-is o
ten essential (and often regarded as geqasity by the banks) to unlock support from commercial institutions.

2.2.2Credit Rationing Theory
One of the most important theories that focused on finangap analysis is the Credit Rationing Theory by Stiglitz& Weiss (1981).
In their formulation, Stiglitz and Weiss (1981) argued that agency problems (a conflict of interest between managengran@gent
the shareholders (owners) of the organizatiomw) iaformation asymmetries are the major reason why SMEs have constrained access
to finance. They argued that only SMEs know their real financial structure, the real strength of the investment prbogefff@atite
intention to repay the debt, thatfsms have superior private information (asymmetric information). Hence, the bank manager makes
decisions under asymmetric information, and operates under a moral hazard and adverse selection risk.
Stiglitz and Weiss (1981) explained the choice amoffigreint financing sources under conditions of asymmetric information and
credit rationing. Asymmetric information can lead to credit rationing conditions by modifying theetisk distribution; this fact
encourages banks to refuse capital for investsmand produces divergence between capital demand and supply (Alfo &Trovato,
2006) . Constrained access to finance derived frometauseanc
managers work under conditions of asymmetriorimation. This may result in less profitable investments getting financed while
more profitable investments are being left out and thus resulting in adverse selection and moral hazard risks. Thenefetdc asy
information can explain asymmetric of dieamong firms with identical characteristics, the lenders not being aware of the exact
bankruptcy I i kelihood for the firms, know only that this |
Startup small firms are more likely toe affected by information asymmetry problems. Deakins, North,Baldock and Whittam (2008)
argued those information asymmetries are more acute in new and techbasaglypropositions. They argued at an early stage, i
formation is limited and not alwaysansparent and assets are often knowledge based exclusive associated with the foundieg entrep
neur. Especially with manufacturing and technology based firms, entrepreneurs may be reluctant to provide full inflaooatios a
opportunity because of comms that disclosure may make it easier for others to exploit.
There are some categories of SMEs that will face additional problems due to lack of security, such as young entrephaseurs or
from deprived areas. In addition, there may be asymmetriging from location as well as sector. For example, owners of MSEs in
rural environments may face difficulties with access to bank finance. Small firms are more likely to be rationed bgcaressdbn
as particularly risky. Although they might lélling to pay more to compensate for the additional risk, the banks will refuse to raise
the interest rate sufficiently to equate supply and demand.
According to Atieno, (2001) also pointed out that access to credit by borrowers is affected maieljitsationing behavior of leh
ing institutions who used descriptive statistics to analyze the role of institutional lending policies of formal and oriedinadstit-
tions in determining access to and uses of credit facilities by-scealk entrepresurs in Kenya. Lack of information about credit and
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lack of required security are the major reasons and that the amount applied for was higher than the amount receiveébfroal both
and informal sources suggesting credit rationing by the institutions.

2.3 Conceptual Framework

A conceptual framework is a product of qualitative process of theorization which interlinks concept that together pooviges- a
hensive understanding of a phenomenon or phenomena (Jabareen, 2009). The concepts thatacoostiatial framework pu
port one another, articulate their respective phenomena, and establish a frass@seifik philosophy that defines relationships. The
conceptual framework of this study relates to independent variables; collateralrequirewstne$,credit, availability of information
on finance, business risksand the dependent variable; Access to credit facilities by micro and small enterprises in KembemiHa
market, Nairobi CityCounty, Kenya.

Collateral Requirements
- Capital

- Repayment

- Group guarantees

Cost of Credit
- Taxation
- Inflation Access to Credit Facilities by
- Interest rates MSEs in Kangemi

—1 Harambee Market

Availability of Information on Finance . . e
. - Securing business loan

- Limited information on o .
‘ o - Availability of funds

tinancial management

- Linuted training/experience in
tinancial management

Business Risks

- Severe competition

- Unpredictable environment
- Lack ot accountability

Independent Variables Dependent Variable
Figure 2.1: Conceptual Framework

2.3.1 Collateral Requirements

Historical development and the associated culture, of the banking system underpin the problem of the emphasis on thefprovisio
collateral as a primary condition in lending. Banks halveays adopted a risk adverse stance towards small firms, with an aecomp
nying inability to focus on the income generating potential of the venture, when analyzing the likelihood of loan refgavent (
2002).

Credit constraints can occur when banksréase collaterals for loans. As a result, low interest borrowers (including MSEs) may be
removed from the list of potential customers and banks may skip these customers (Stiglitz& Weiss, 1981).Gangata &MHtayire, (2

in their study on challenges facibSEs in accessing finance from financial institutions, found out that very few MSEs succeed in
accessing funding from financial institutions, the main reason being failure to meet lending requirements, chief amoeigmghem b

provision of collateral secuyi.
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A study was done on challenges faced by Small & Medium Enterprises (SMES) in obtaining credit in Ghana. Based on # respol
received through the questionnaires circulated, it became evident that SMEs in Ghana like most SMEs in other aodatees ar
with major challenges in accessing credit. These challenges were revealed by the study to include, the inability opi®Més to
collateral and other information needed by banks such as audited financial statement couple with the higiandsttefins of high
interest rates make it extremely difficult to access bank loans (Vuvor&Ackah, 2011).

Cressy and Toivanen (2001) say that, Abetter borr oamsizee- get
ducetheinteest rate paid é..the bank is shown to use qualin ati
tracts to smalll businesses. o In effect, it may t hevesdway e L
(in order to protect the funds of savers), and t hisanapparentn d
6di scriminationd against for example women and ethnic mino

2.3.2Cost of Credit
The cost of credit accesdiby refers to the amount of money the entrepreneurs pay in process of borrowing money from financia
institutions. The key indicators of cost in this respect are processing fees, negotiation fees, interest rates, peessuwellayal fees
and travelihg expenses that the entrepreneurs meet in the process of acquiring credit. Hallberg, (2002) singled out high risks asso
ed in lending SMEs and fixed costs associated in acquiring sound information about the borrower by financial institaéangoss
driving force to the high cost of credit.

High transaction costs do therefore not only increase the cost of borrowing, but can also restrict access to exterfal $ioanece
borrower groups. While transaction costs are restraining for all baispttere are arguments that they are even more constraining
for small and micro enterprises. Their diverse characteristics and their relative opaqueness increases assessmenirgndostsnitor
Unlike other credit categories, such as consumer crediotgage lending, SME lending is still considered a ‘ugét lending prad-

uct. More specifically, unlike other lending products that can be reduced to simple transactions, SME lending ofteensisliheep

ily on relationships between borrowers and EnsdBerger&Udell, 2006).

Every business needs financing, even though at first glance it might appear that funding is unnecessary. It is impfortartinigat
be as efficient as possible, Stutely (2003). Stutely, argues that the borrower shouldtbgabthe cost of all financing on the same
basis, comparing them and come up with the one that gives the lowest cost financing option. Banks have often beeforchticized
ing high interest rates charged on loans. But sometimes, there are factmd basir control. For example, the amount of interest
payable on loans depend on interest rates charged, which is driven by the base lending rate of interest set by thalGeritail-Ba
ya (CBK). The amount of interest rate charged is sometimes, iimedwith the security of the loan, and the use for which it is to be
used, or the nature of the business. That is, the more secure loans are charged low interest rates due to, theivtvedskEhis
leads MSEs to the Micro Finance InstitutionsHd), who lend unsustainable interests short term loans.

A study carried out by Mwangi and Bwisa, (2013) on challenges facing entrepreneurs in accessing credit: a case of gmith entre
neurs in Makuyu, Kenya found out that most of youth entreprenewgd fdwllenges in accessing credit due high cost of credit ev
denced in high loan processing fees, high rate of legal fee, high rate of interest, high cost of credit insurance goehbéagTiex
curred in travelling in the process looking for credit. Tesearch recommends that the financial institutions should look for ways of
developing credit products that would attract the youth. The lenders and other stakeholders should explore lowerinigrasé fof i

credit products meant for the youth. Anatlstudy was done one ffects of access to financial credit on the growth of women owned
small retail enterprises in Uasin Gishu County: a case of Kapseret Constituency. The study foundntere$tatates affected access

to credit by women entrepreneursning small scale business enterprises in Kapseret Constitu@neluget, 2013)

2.3.3Availability of Information on finance
The access to credit information and the technology in local lending environments determine the extent to which smsélsenterpr
obtain sufficient external financing to exploit profitable projects. The extent to which the business environment iehimtsril
provision of credit determines the size of the funding gap that small enterprises might face (Berger et al AQ@3%).to info-
mation is important both from the MSEs perspective and from the perspective of the providers of financial services aadTgr@duc
MSE requires information witiwhich to identify the potential suppliers of the financial products. It meguihis information to eval
ate the cost of the financial services and products that are being offered. The financial service providers requirerinfotimati
which to evaluate the risk of the MSE which is applying for finance, and to assess the tprosiee MSEs within the marketgse
ment.

One of the problems faced by small firms when attempting to raise finance is information asymmetry in that they cantiat prove
quality of their investment projects to the provider of finance (usually banksll irm managers often suffer from a lack of fina

cial sophistication, as they are often product or service specialist, not specialists in the area of finance. Thumatienirdem-

metry problem is partly one relating to difficulties in the sphefesommunication and credibility. This is compounded by the fact
that new or recent staups businesses may be unable to provide evidence of a good financial performance track record. Banks in p
ticular rely on past financial performance as an indicfatothe future profitability of projects (Tucker & Lean, 2003).
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Access to information is therefore a basic condition for providing loans to firms. Often the problem of inadequate infc meatio

tioned as one of the main aspects limiting bank finandd3&s (Observatory of European SMEs, 2003; Udell, 2004).Most of the
information banks obtain from MSE operators come from the borrowers themselves: investment plans, working capital requireme
and balance sheets. The required information is then saedifidr internal consistency, and compared to other information the bank
has at its disposal. However, interaction with the borrower is the next possible source of information for the bankMi®Entitre
rowers. By handling the borrower's accounts, thekdanows the borrower's volume of transaction and the trend of his/her business.
As a result borrowers are most likely to obtain loans and overdraft facilities from a bank that they have been bankingpaith f

According to the Observatory of Euregin SMEs (2003:23), 60% of the SMEs in Europe regularly provide this type of information.
The report further indicates that there is a positive correlation between the size of the enterprise and the infornmeidnopoawnks.

It further indicates thaf0% of the SMEs without credit lines do not share financial information with the bank. The situation is even
worse in the lesser developed countries where the level of literacy is dismally low. However, provision of informatibarik thay

be a necesti for creating a rating culture among MSEs for purposes of accessing external finance.

Small business owners most often possess more information about the potential of their own businesses but in somi¢ citnations
be difficult for business owners tticulate and give detailed information about the business as the financiers want. Additionally,
some small business managers tend to be restrictive when it comes to providing external financiers with detailed iafloooriztien
core of the businessjnce they believe in one way or the other, information about their business may leak through to competitol
(Winborg &Landstrom, 2000).The importance of keeping proper accounts in promoting the growth of small businesses has be
acknowledged in prior stlies on small business growth and development (Abor&Biekpe, 2006,). Kinyanjui, (2006) records that
some entrepreneurs felt that it was difficult to obtain loans as they had to show credit records and they did not &tiyndinder
requirements of gattg and paying loans.

2.3.4Business Risks
Risk factor is another aspect that explains the access to credit facilities by MSEs. Total risk (both business anddk)anaigbe
a di mension across which a fi nanscki n(gwhgaph niiogchuts eesx iosnt .a fA r
uncertainty of the firmds return on its assets ( Cor makesa, |
use of debt (that is, financial leverage). In such instancegirtmeéakes on additional responsibility of financing the debt which is
paying interest payments on time. The inability of the firm to pay the interest payments or repay the principal viiil aedefibult
that might lead to bankruptcy. As the amouhtlebt used by the firm increases, the chances of it defaulting will also go up due to
constraints on its cash flows as a result of the interest payments. MSES rely more on external financing, thus thesknarttial
MSE sector is most likely to beery high.
Green (2003) argued that commercial banks tend to impute a high risk to small enterprises and are therefore reluctdutéaliexte
to them. Due to their small size and inherent vulnerability to market fluctuations, the mortality sates|@&fnterprises are relatively
high. These firms are, by their very nature, often relatively young and consequently lack a financial history arné@otchok pré-
itable projects. In addition, organization and administrative deficiencies, lowktyqunanagement and a lack of appropriate actoun
ing systems may compromise the accessibility and reliability of information from small firms on their repayment capacity.
The difficulties faced by MSEs in accessing credit facilities are attributed topdieived higher risk profile. Lending institutions
regard MSEs as riskier enterprises for a number of reasons which include: uncertain competitive environment; inadeqiatg accou
systems; more unpredictable operating environment in the developingmaerding markets; assets not properly registered; delayed
payments for the products and services rendered; less equipped in terms of both human and financial resources to evitretand ec
resources (Van Aardt & Fatoki, 2012).

2.3.5Access to Credit Félities
Access to finance helps all firms to grow and prosper. However, lack of access to credit is a major impediment inhigpitiaghthe
of micro enterprises (GOK, 2005). Furthermore, firms with greater access to capital are more able to exphoangtamtestment
opportunities (Beck, Demirgiéikunt, Laeven, &Maksimovic, 2006). There is no structured institutional mechanism in Kenyaito facil
tate the flow of financial resources from the formal sector through micro finance institutions to suchsesteBe&nerally, suche
terprises operate on tight budgets, often financed through owner's own contribution, loans from friends and relatives tzartk som
credit. They are often unable to procure adequate financial resources for the purchase of maghipengnt and raw materials as
well as for meeting dato-day expenses. This is because, on account of their low goodwill and little fixed investment, they find it di
ficult to borrow at reasonable interest rates. As a result, they have to dependdargebrnal resources. The problem is even acute
in rural areas where banks branches are far apart eexistent (GOK, 2005).

As emphasized by Hatega, (2007) , Kauf fmann (2005) andythe
clear that weakly functioning financial markets is the far most important obstacle for SME entry, growth investment.itakobaji
(2013), in his study found out that access to finance affected performance of SMEs to a great extent because it lintitgoethe e
neursdé ability to take advantage of opportunity as &lorda whe
(2013) carried out a research on sources of finance available to small scale enterprises in Nairobi. His objextioeisientify

which types of credit are easily obtainable by SSEs and to evaluate the credit policies of SSEs. On access to ctgdif,entgori
preneurs relied on limited own and family savings for atarand additional capital. They hardly rely external sources of finance.

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014 83
ISSN 22503153

Therefore, these enterprises have poor access to credit. Concerning supply of credigcatbdnenterprises were noted to have
achieved a higher success rate than the rural ones.

Interest in access to finance has incrdasignificantly in recent years, as growing evidence suggests that lack of access toeredit pr
vents lowincome household and small firms from financing high return investment projects, having an adverse effect on growth al
poverty alleviation. They exaned literature on the causal relationship between access to financial services and its impactlon agrict
tural production. The literature, mostly observation from a few case studies, reveals that access to financial sérvinasibye-

ple (or low ircome population segments) can improve their incomes and therefore their welfare (Mutua &0yugi, 2005). According t
de la Torre et al. (2008) cited in Njeru, Namusonge&Kihoro, (2012), given the small scale entrepreneurial projects @ndna high
formationasymmetry and higher risk, financial institutions find it costly to monitor small businesses, even if advances in technolog
(including the risk scoring techniques) imply that the banking sector is capable of handling the entrepreneurial fieartoan bett

the past.

2.4  Empirical Review

Access to external sources of finance may increase growth possibilities since it facilitates the development and imprévenientr m.
products and services or hire new employees. In transition economies, the dewltianfinancial markets experience may create
barriers linked to the access to finance. Hence, academic research considers financial constraints as an importéon ettstacle
preneurship and firm growth. Empirical evidence supporting the impertainaccess to external finance for business growth can be
found in Brown, Earlem & Lup,(2005), who examines firm growth determinants. Conversely, Johnson, McMillan and Woodruf
(2000) evaluate institutional reforms in five Eastern European countrieadiinglRomania), and they conclude that access to bank
finance does not prevent business growth.

Lack of access to credit facilities is almost universally indicated as key problem for small and micro enterprisescdsesosten
where credit is avaital e mai nly through banks, the entrepreneurs may |
may force the purchase of heavy, immovable equipment that can serve as collateral for the bank. Credit constraimts/apetate i

of ways in Kenya where undeveloped capital market forces entrepreneurs to rely-bneseling or borrowing from friends and ael

tives. Lack of access to lostgrm credit for micro, small and medium enterprise forces them to rely on high cost short term finance
(Wanjohi & Mugure, 2008).

Matavire et al., (2013), in their study on challenges facing SMEs in accessing finance from financial institutions: GHgetagay,
Zimbabwe found out that SMEs fail to secure loans because of restrictive requirementsradnbialfinstitutions, top among them
being collateral security. Among their recommendations is that the government should play its role of enabling SMEsfito obtai
nance from financial institutions. Makena, et al., (2014), in their study on challexujeg Wvomen entrepreneurs in accessing-bus
ness finance in Kenya: Case of Ruiru Township, Kiambu County, lack of collateral was one of the objectives. Howewdy, the stu
found out that lack of collateral was a greater hindrance to credit accessibilitynign entrepreneurs. This is due to lack of tangible
assets like land, which are used as assets to secure credits. Among their recommendations is that the governmenitsholdd play
of enabling SMEs to obtain finance from financial institutions.

Gitar i , (2012) in her study on factors affecting women ndntr
out that Ack of information on who is offering what and the cost of obtaining such services limit them and that high irostitogy

are some of the major drawbacks for success in women entrepreneurship. The high cost of running the entreprenelirsasta big t
the women development due to lack of adequate capital and on the other hand lack of information on how tmdsdedsobst the
business also is a major threat. Ntakobajira, (2013), did a study on factors affecting the performance of MSEs tragétarlkat Cit
hawkers market in Nairobi County, Kenya. The study concluded that access to finance affected perffrM&iteto a greatxe
tent because it |imited the entrepreneursod ability to take
Another study was done which sought to identify critical factors that influence access to bank credit by MSEs. Theicsttety ind
that entrepreneurial orientation is a direct determinant of access to credit by MSEs. Further, kabagedgesources gained from
maturation (age), training, previous startup experience and vicariously through entrepreneurial parents wesebfasddciated

with greater levels of entrepreneurial orientation. Overall, these findings support the literature that underscorescthef e
preneuri al factors, over operating envir on fagema, 2006). Nadyaniyal, i t
(2012) in his study on investigation into factors affecting the performance of small scale enterprises in ASAL areasrHolEahaw
River District, recommended that the government could consider giving cheap loans to smatitscptéses without collaterals.

2.5 Critique of Existing Literature Relevant to the Study

Although most studies indicated that there were problems relating to cost of credit, availability of information on dolkateegl
requirements and businessks, there have been few studies that have dealt with all in combination. For inGtisadée(2012) found

in her study on factors affecting women entrepr e rmekwoffidad f i
mation on who is fiering what and the cost of obtaining such services limit them and that high inventory costing are someaef the m
jor drawbacks for success in women entrepreneurship. She however did not study the effect of cost of credit and reolisiemal p

on accesibility of credit facilities.
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Mira and Ogollah, (2013) in their study challenges facing accessibility of credit facilities among women owned enterpriseis in Na
robi Central Business in Kenyancluded that lack of information accessibility, insufficiekill and knowledge level, lack of cotla

erals required and soewultural roles had a strong and negative influence towards the accessibility of finance. However, they did nc
look at the effect of cost of credit on accessibility of credit facilitiess Btudytherefore sought to find out how collateral reguir
ments, cost of credit, availability of information on finance and business risks affect accessibility of credit faciMBEdin Kan-

gemi Harambee Market in NairoBity County, Kenya.

2.6  Research Gaps

A lot of research has been carried out locally and internationally reviewing challenges facing micro and small entexpeisesing
credit facilities. Most of these researches concentrated on their study areas based on their owrs objectiterature available does
not concern itself on collateral requirements, cost of credit, and availability of information on finance and businiessméskemb
nation. Therefore, the study sought to address the challenges facing micro anchematlises in accessing credit facilities innkKa
gemi Harambee Market in Nairobi City County, Kenya.

2.7 Summary

The independent variables were collateral requirements, cost of credit, and availability of information on finance asxrisksine
The degndent variable was access to credit facilities by micro and small entrepreneurs in Kangemi Harambee market in Nairobi C
County, Kenya. The theories were pecking order theory and credit rationing theory.

2. METHODOLOGY

3.1 Introduction

This chapter on search methodology presents the research design adopted by the study, target population, sample frame, sample
and sampling technique, data collection instruments, data collection procedure, data analysis and data presentation.

3.2 Research Design

This study adopted descriptive research design. A research design is the strategy for a study and the plan by whichitheodtetegy
carried out. It specifies the methods and procedures for the collection, measurement, and analysis of data.The seairf {hispo
design was to describe what was prevalent with respect to the issue or problem under study. It provided anssetieniolike

who, what, when, where amtbmetimeshow. It enables respondents to give more information freely. It also detesmaind reports

the way things are and attempts to describe such things as possible behavior, attitudes, values and characters (Mugeiaga&Mug
2003).

3.2 Target Population

The target population was drawn from all micro and small enterprises in Kangeamlbtse market in Nairobi City County, Kenya.
Currently the total micro and small enterprises registered with Kangemi Harambee Market Association (2014) are 65Ge®he busi
es in operation are mainly in green groceries, clothing and shoe vendors, foodsyealons, cereals vendors, and poultry vendors.
This is shown in Table 3.1.

The business owners responded to the questionnaires since most of these businesses are ran by the owners.

Table 3.1 Population
Nature of Business Population
Greengroceries 193
Clothing & shoe vendors 357
Food vendors 39
Salons 20
Cereals vendors 25
Poultry vendors 22
Total 656 3.3 Sampling and Sampling Techniques

This section discussed how the sample size was arrived at and the sampling tealsedue
3.3.1Sample Size
As described by Mugenda and Mugenda (2003) a simplified formula for calculating sample size of a population that isl@ss than
000 is given.
n
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]
1+n/N
nf= the desired sample size when the populatdess than 10,000
n = the desired sample when the population is more than 10,000
N = the estimate of the population size
384
] = 241
1 + 384/656
Table 3.2 Sample Size
Nature of Business Population Sample size37%
Green groceries 193 71
Clothing & shoe vendors 357 132
Food vendors 39 14
Salons 20 7
Cereals vendors 25 9
Poultry vendors 22 8
Total 656 241

3.3.2Sampling Techniques

The study used stratified random sampling technique to selecarti@es The study grouped the population into strata. From each
stratum the study used simple random samplingetect 241 respondentBhis sampling design was used because the population of
study was not homogenous and was to bedsulded into subkunits namelygreen groceries, clothing and shoe vendors, food vendors,
salons, cereals vendors, and poultry venddfsthari (2004) recommends stratified random sampling because it is accurate, easily
accessible, divisible into relevant strata and it enbaitetter comparison; hence representation across strata. Another advantage c
stratified random sampling is said to be its ability to ensure inclusion e§reuips, which would otherwise be omitted entirely by
other sampling methods because of theirlsmanber in the population.

3.4 Data Collection Instruments

The study used questionnaires to collect data. Questionnaires were constructed based on the research objectivese@uest@onnai
preferred since they were easy to administer and time séMingenda&Mugenda, 2003Yhe questionnaire contained closawled
guestions using a liker scale (ranging fraémNo Extent; 2= Little Extent; 3= Moderate Extent; 4= Large Extent; 5=Very Laxge E
tent)A few openended questions which elicited qualitativatal on subjective thoughts and different responses related to access to
credit facilities. SeHadministered questionnaires were completed by those who could interpret the questionnaire. The redearcher
ministered questionnaires to respondents who didhaee the ability to easily interpret the questions probably because of thear educ
tional or literacy levels. The questionnaires had three sections: Section | gave general information on business, e¢etjmisds
provided information on collaterahallenges facing micro and small enterprises in accessing credit facilities.

3.5 Data Collection Procedure

The study used two categories of data which were primary and secondary data. Primary data was collectedagsiigistelfed
guestionnairesral researcher administered questionnaires to sampled MSEs respondents. Foratimisisifered, drop and pick
method was used. This allowed the respondents to give their responses in a free environment and helped the reseameher get
mation that woud not be given if interviews were to be used. The questionnaires consisted of close aaddsgequestions. The
openended questions provided additional information that would not be captured in themdteskquestions. The researcher trained
two regarch assistants on all issues pertaining to the data collection procedures and techniques before carrying out theestudy. Tt
search assistants assisted the researcher in gathering the information. 24dgue$tionnaires were issued to micro andlsera
trepreneurs in Kangemi Harambee market in Nairobi City CouSgcondary data was retrieved from online and other sources such
as books, journals, research articles, brochures and previous reports.

Prior to data collection, an introduction letterttzorizing data collection was obtained from the School of Human Resource pevelo

ment, Jomo Kenyatta University of Agriculture and Technology. Other relevant authorities from the Kangemi Harambeesvlarket A
sociation were also obtained to facilitate theadatllection process.
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3.6 Data Analysis and Presentation

This section discusses how data was analyzed and how it was presented.

3.6.1Data Analysis
According to Mugenda and Mugenda (2003) data obtained from the field in raw form is difficult to intedpest it is cleaned, coded
and analyzed. Qualitative analysis consisted of examining, categorizing, tabulating and recombining evidences to adseessthe
guestions. Qualitative data was grouped into meaningful patterns and themes that were th$mipeith the summarizing and-o
ganization of the data. Quantitative analysis was analyzed through the use of statistical techniques such as frequepercebunts
ages, arithmetic means, standard deviations, pie charts and tabulation to show dgferdnequencies. Qualitative data was-an
lyzed descriptively through the use of questionnaires. Bar charts were used to display nominal or ordinal data. StekiatjeaioP
Social Sciences (SPSS) version 21.0wasused to aid in coding, entry anésafajymntitative data obtained from the closed ended
guestions.

3.6.2Data Presentation
Quantitative data was presented through the use of statistical techniques such as bar charts, pie charts, percentagasynd fre
counts. Qualitative data wasasented descriptively.

3. FINDINGS AND DISCUSSION

4.1 Introduction

This chapter presents the analysis of data collected from respondents. The collected data was edited and cleanedrfessamglete
consistency in preparation for coding. Once coded, th® Was keyed into the Statistical Package for Social Sciences (SPSS) for
analysis.

4.2  Results of the Pilot Study

4.2.1Data Reliability
A pretest of 5% of the population size was conducted to give a representation of the selected population thigaetegdestio-
naire was tested on 12 potential respondents (Mugenda and Mugenda, PO@&3t the internal consistency of the Likert scale used
in this study, reliability analysis was -dfficere 0$§i Vg OC0Oo b ave
adequate. A cefficient of 0.761 was registered indicating that the scale used had a high level of internal consistency. This indicat
that the scale was reliable enough to test the extent to which micro and small entErpedehallenges in accessing credit facilities.
The results of the reliability analysis are shown in Table 4.1;
Table 4.1:Results of the Pilot Study

Reliability Statistics

Cronbach's Alpha Cronbach's Alpha Based on Standardized ItN of Items
0.761 0.780 22
4.3 Demographic Information

4.3.1 Response Rate

The researcher administered a total of 241 questionnaires and 169 were completed and returned. This represents seresponse |
70.12% as shown in Table 4.2. This response rate was adequaditemdhe researcher to continue with the analysis. The questio
naires were composed of questions that addressed the objectives of the study. The study sought to establish the ¢oflatzred of
requirements, cost of credit, availability of informatiand business risks on accessibility of credit facilities by MSEs in Kangemi
Harambee market in Nairobi City County, Kenya.

Table 4.2: Response Rate
Response rate Frequency Percentage
Completed and Returned 169 70.12
Not Returned 72 29.88
Total 241 100

4.3.2Gender of the Respondents
The study sought to know the distribution of the respondents by gender. The study findings indicated that 62.7% ofdhe respsnd
were female while 37.3% were male. This implied that the businesses at KangemiHararietemNairobCity County were dm-
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inated by the female gender. The findings also indicated that the researcher observed gender balance during the adafinistratic

guestionnaires. The results of the study are as shown in Figure 4.1;

4 A
Gender of the Respondents

M Male

H Female

. J

Figure 4.1: Gende of the Respondents

4.3.3Level of Education
The study also sought the distribution of the respondents by their level of education. The study established that most (5€.3%
respondentsé were coll ege | eav e r68 ariddhen pdamarg dchdolyeavers at 0.4 @nty 2.4% ¢
had a university level education. This implies that the respondents were educated enough to understand the issues Igitigesough
researcher. The results of the study are as shown in Table 4.2;

4 ™\
Level of Education
60 -
U5
50 -
39.6
40 A
30 -
20 -
7.7
10 A 2.4
0 T L) T T
University Primary Secondary College
- J
Figure 4.2: Level of Education

4.3.4 Main Business Activity

In this section, the study sought to know the distribution of respondents by the nature of business they were engagetinig.té\cc
the study findings, most (47.3%) of the respondents wetteeiclothing and shoes followed by 28.4% of green grocery dealers:- Cer
als dealers accounted for 9.5%. This indicates that the researcher sought views from people of diverse businessey toias:oid an
The findings are shown in Table 4.3;

Table 43: Main Business Activity
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Frequency Percent

Clothing & Shoes 80 47.3
Green grocery 48 28.4
Cereals 16 9.5
Hotel 11 6.5
Salon 9 5.3
Poultry 4 2.4
Others 1 0.6
Total 169 100.0

4.3.5Duration of Business Existence

The study further sought to knawe duration the businesses had been in existence. The study found out thatmost (52.1%)ief the bu:
nesses had been in existence fer years followed by 25.4% of the businesses that had been existenee yeabs. Only 10.2% of

the businesses had lessdn 2 yearsb6é existence. This implies that the r
business long enough to understand the challenges faced when trying to access credit facilities. The study findingsvaraas sh
Table 4.4;

Table 4.4: Duration of Business Existence
Frequency Percent
2 -4 years 88 52.1
5-7 years 43 25.4
8- 10 years 20 11.8
Less than 2 years 18 10.7
Total 169 100.0

4.3.6Size of Business
The study sought to know the size of the business by virtue ofithber of employees that they had. The study established ghat m
jority of the business consisted of ony5Cemployees followed by 4.7% of the businesses will® @mployees. Those with 116
employees and above consisted of 0.6% each. This implies thast@acher sought views of micro and small enterprises in Kangemi
Harambee Market. The results are as shown in Figure 4.3;
4 )
Size of Business

Above 15 Employees | 0.6
11-15 Employees | 0.6

6-10 Employees 47

e e ————

0 10 20 30 40 50 60 70 80 90 100

J

Figure 4.3: Size of Business
4.3.7Source of Startip Capital
The respondents were requested to indicate where they obtaiitextahteip capital. The study found out that majority (69.2%) of the
respondents obtained their stapt capital from personal savings followed by 11.2% of the respondents who obtained theirsrfrom fa
ily/relatives. Only a 10.7% obtained stagt capital fom banking institutions.
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This means that the respondents chose to get thehustart c api t al from sources that didnoét
security and high repayment cost. The results of the study are as shown in Figure 4.3;

4 N
Source of Start-up Capital
80
69.2
70
60
50
40
30
20
10.7 11.2
6.5
P .
0 T i T T T 1
L Others Friends Bank loan Family/Relatives Personal savings
Figure 4.4: Source of Startup Capital

4.3.8Business Bank Account

The respondents were further requested to indicate if their businesses had bank accounts and the duration they haihbeba opera
accounts if they had any. The study found out that 657 #e businesses had bank accounts while 34.3% had no bank accounts for
their businesses. Further, the study found out that omidst (
years followed by those using theirs fotl8 yeas. Only 6.5% of the respondents had been using their bank accounts for over 10
years. This implies that there are a huge number of businesses that have not yet accessed banking services. The stsditsac th

as shown in Figure 4.5;

N
Duration of Using Bank Account

60 7 51.1

50 1

40

30 1 213 211

20 A

6.5
=
0 T T T T
1to 5years 6to 10 years Less than 1 Over 10 years
year

N _/

4.5. Duration of Using Bank Account

Factors Influencing Accessing to Credit Facilities

The study sought to know the extent to which various factors influenced access to credit facilities for micro and spneéier
Kangemi Harambee Market. The extent to whichftaeors influenced access to credit was measured on a Likert scatevalfidre
1- No extent, 2 Small Extent, 3To a Moderate Extent,-4To a Great Extent and 3o a very great extent. The key for interpreting
the means recorded is as shown in Tdble
Table 4.5: Means Interpretation Key

Range Extent of Influence
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1.07 1.5 No Extent

1.61 2.5 Small Extent
2.67 3.5 Moderate Extent
3.51 4.5 Great Extent
4.67 5.0 Very Great Extent

4.4 Collateral Requirements
The study found out that group guarantees influenced access to credit facilities to a moderated=x@€%,60D= 0.701) while ind
vidual guarantors influenced access to financing to a modextgat also 1= 2.98,SD= 0.631). The influence of havingbank a-
count was to a moderate extem=2.86,SD= 0.684) and so did ownership of assets such as title deeds, log Mois80,SD=
0.559). Equity capital had the least influence but stillaswo a moderate exte£€ 2.79,SD= 0.547). The standard deviationsiind
cated the extent to which the responses were dispersed from the mean. Overall, collateral requirements influencedeatité&ss to ¢
cilities only to a moderate exteri€ 2.90,SD= 0.624). This implies that access to credit was highly limited by strict collateral r
guirementssuch as group guarantees, individual guarantors, having a bank account, having equity capital and assets such as title c
and log books. The results are &swn in Table 4.6.These findings are in line with those of Matavire et al (2013) who their study on
challenges facing SMEs in accessing finance from financial institutions, the case of Belaway, Zimbabwe found out thak tSMEs fa
secure loans because estrictive requirements, top among them being collateral security.

Table 4.6 Collateral Requirements

Factors Under Consideration Mean Std. Deviation
Group guarantees 3.05 .701
Individual guarantors 2.98 .631

An account 2.86 .684

Assets: Title dees] log books etc. 2.80 .559

Equity capital 2.79 547

Average 2.90 0.624

4.5 Cost of Credit
On the extent to which cost of credit influenced access to credit, the study found out that the influence was to a rtede(dte e
3.42,SD= 0.73). Repaymergeriod influenced access to credit to a great extdnt3.50,SD= 0.817) followed by taxation at a mho
erate extentNl= 3.44,SD= 0.697) and then fluctuation of interest rates also at a moderate eMtet43,SD= 0.713). Amount of
interest paid on loahad an influence to a moderate extéwvit(3.38,SD= 0.731) while the amount of credit facilities processing fees
also influenced access to credit facility to a moderate exiént3(35,SD= 0.692). The results are as shown in Table 4.7.Thede fin
ings refect those of a study carried out by Mwangi and Bwisa, (2013) on challenges facing entrepreneurs in accessing crefit: a cas
youth entrepreneurs in Makuyu, Kenya where they found out that most of youth entrepreneurs faced challenges in acitedising cred
high cost of credit. This was evidenced by high loan processing fees, high rate of legal fee, high rate of interests,ofiigtedio
insurance and high expenses incurred in travelling in the process looking for credit.

Table 4.7 Cost of Credit

Factors Under Consideration Mean Std. Deviation
Repayment period 3.50 .817

Taxation 3.44 .697
Fluctuation interest rates 3.43 713

Amount of interest paid on loan 3.38 731

Amount of credit facilities processing fees 3.35 .692

Average 3.42 0.73

4.6 Availability of Information on Finance
The study revealed that availability of information on finance influenced access to credit facilities only to a smalMextiitl,
SD= 0.551). Availability of information on how to go about securing credit fgcilias the only one that had a moderate influence
(M= 2.91,SD= 0.934). The other factorshaiO 2.5 O 1.6 indicating their influence
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least influence was training on financial managemieist 2.05,SD= 0.565). The results are as shown in Table 4.8. These results are
support of the findings of the studpnducted by Kinyanjui, (2006) where some entrepreneurs felt that it was difficult to obtain loans
as they had to show credit records and they did not fully understand the requirements of getting and paying loans.

Table 4.8: Availability of Information o n Finance

Factors Under Consideration o

Mean Std. Deviation

Availability of info on how to go about securing credit facilities 291 .934
Availability of info on who is offering credit facilities 2.22 .543

Ability to compile financial records and accounts 2.12 .502
Experience on financial magement 2.09 .576
Business plan knowledge 2.08 571

Training on financial management 2.05 .565

Average 2.11 551

4.7 Business Risks
In regard to the extent to which business risks influenced access to credit facilities by the micro and sprakesntbe study edia
lished that business risk had an influence to a great eXent(20,SD= 0.689). The risk of severe competition influenced access to
credit to a great exteni= 4.38,SD= 0.645) while the risk of accountability had an influenca tgreat extent\|= 4.33,SD= 0.730).
The factor with the least influence was the risk of inadequate human and financial capital which influenced accesalso ¢oedit
great extent. The results of the study are as shown in Table 4.9. These findisgpported by Green (2003), who argued that-co
mercial banks tend to impute a high risk to small enterprises and are therefore reluctant to extend credit to themdesptectakyr
small size and inherent vulnerability to market fluctuations andntirgality rates of small enterprises.

Table 4.9: Business Risks

Factors Under Consideration Mean Std. Deviation
Severe competition 4.38 .645
Accountability 4.33 .643
Unpredictable operating environment 4.30 .730

Poor inventory management 4.21 .656

Delayed payments 411 .655
Inadequate human and financial capital 4.06 761

Average 4.20 .689

4.8 Access to Credit Facilities

48.1 Extent of Access to Credit
The study sought to know the extent to which businesses in KangemiHarambee Market toeaabéss credit facilities. The study
found out that 36.1% could access credit facilities only to a little extent while 26% could only access credit to a exteleta@nly
4.2% could not access credit at all. This indicates that more than hadf ifghondents can barely access credit facilities. The results
of the study are as shown in Table 5.0;
Table 5.0: Extent of Access to Credit

Frequency Percent
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Little extent 61 36.1
Moderate extent 44 26.0
Large extent 39 23.1
Very large extent 18 10.7
No extent 7 4.2
Total 169 100.0

4.9 Application for Credit Facilities
The study sought to know if the respondents had ever applied for credit facilities and whether they received any fitesuragppy-af
ing for it. The studies found out that majgr{94.7%) of the respondents have at one time applied for a credit facility to expand their
businesses while 5.3% had never applied for any credit facility.
The results for the study are as shown in Table 5.1. Further, the study revealed that 9408 whthapplied for the credit were
successful in getting the financing while 5.3% were not successful.

5.1 Application for Credit Facilities

Frequency Percent
Yes 160 94.7
No 9 5.3
Total 169 100.0

4.10 Frequency of Application for Credit
In this ction, the study sought to know the frequency with which the respondents apply for credit facilities from banking and no!
banking institutions. The study found out that majority (60%) apply for credit facilities froabaoking institutions very frequemnt
while 75.7% of the respondents rarely apply for credit facilities from banking institutions. This implies that the respondgmtr e f e
get financing from notbanking institutions where the terms are more lenient. The study findings are as shoble i5.Z;a
Table 5.2: Frequency of Application for Credit

Frequency Non-Banking (%) Banking (%)
Very frequently 60.0 0.0
Frequently 42.6 24.3

Rarely 24 75.7

Total 100.0 100.0

4.11 Amount for Credit Applied for Recently
The study further sought tnow the amount of credit applied for by the respondents recently. The study revealed that 96.4% of th
respondentsdé have applied fi&000Crecentdyiwhile only 816% havte iapplged for @ tredi mngingKk s
between Ksh. 51,000 100, 000. This indicates that the businesses at KangemiHarambee Market apply for little amount of credit t
expand their businesses. The results of the study are as shown in Figure 4.6;

f
Amount of Credit Applied for Recently
3.6
m0-50,000
W 51,000 - 100,000
e _/
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Figure 4.6: Amount for Credit Applied for Recently
4.12 Performanceof Commercial Banks
The study further sought to know how the commercial banks were performing in relation to offering of credit facilitigadyhe s
found out that the commercial banks were rated to be performing fairly by 58.6% of the respondergg.@#iléelt that the perfo
mance of banks was good. Only 3.6% of the respondents said the performance was either very good or bad. This implies tha
commercial banks are not doing enough to ease access to credit by the micro and small enterpnigesatatile 5.3;
Table 5.3: Performance of Commercial Banks

Frequency Percent
Fair 99 58.6
Good 58 34.3
Very good 6 3.6
Bad 6 3.6
Total 169 100.0

4.13 Government Support
The study further sought the opinion of the respondent on whether the g@v¢rwas doing enough to support the micro and small
enterprises in accessing credit facilities in Kenya. The study found out that 40.6% of the respondents felt that thengoxses ne
ing enough while 59.4% felt it was not doing enough in helping tleeonaind small enterprises in accessing credit facilities.

4.14 Key Challenges Faced when Accessing Credit Facilities
The study also sought to know the key challenges being faced by micro and small enterprises when accessing credihéacilities
study four out that the key challenges hindering micro and small enterprises from accessing credit facilities were found out to
high cost of repayment, strict collateral requirements, not getting the exact amount applied for, unwillingness of aeiopdguar-
antors, lack of enough collateral and shayment period.

4.15 Measures of Improving Access to Credit
Lastly, the study sought to know the measures that can be taken to ease access to credit facilitekioyahd small enterprises.
The responénts suggested various strategies that needed to be adopted. These include lowering the interest rates, lengthening the
payment period, reconsidering of the collateral security policy, and expansion of product portfolios, constant projeat aglprai
increase in the customer outreach. Barry, (2000); Cheston, Susy and Larry Reed (1999) also supported the above sthtagies. Mu
the strategies have to be put in place, there is need of considering the investors motives of targeting a parti€uédumatenan-
vestment.

4. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter provides a summary of major findings, discussions and conclusions drawn thereof. The researcher there peesents th
ommendations for both the research &ordhe policy change and practice.

5.2  Summary of Major Findings

The study sought to establish the extent to which collateral requirements, cost of credit, availability of informati@inasd bsks
influence access to credit facilities by MSEs iarijemi Harambee market in Nairobi City County, Kenya. A total of 241 questio
naires were administered and the study managed to obtain 169 completed questionnaires representing 70.12% respbease rate.
guestionnaires contained questions that addressedjibetives of the study.

5.2.1Collateral Requirements
The study established that majority of the respondents obtained theustzapital from personal savings followed by family and
relatives indicating that the respondents chose to get thehustadpital from sources that do not have strict requirements such as
collateral security and high repayment cost.

5.2.2Cost of Credit
The study established that repayment period, taxation, loan processing fees and fluctuation of interest rates acfesadecdcredit
to a great extent.

5.2.3Availability of Information on Finance
The study revealed that availability of information on finance influenced access to credit facilities only to a smalTertentesults
support the findings of the sty conducted by Kinyanjui, (2006) where some entrepreneurs felt that it was difficult to obtain loans as
they had to show credit records and they did not fully understand the requirements of getting and paying loans.
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5.2.4Business Risks

On business ris, the study established that the financial institutions tend to impute a high risk to small enterprises and are theref
reluctant to extend credit to them especially due to small size, severe competition and inherent vulnerability to maakietsluc
5.2.5Access to Credit
The study found out that the key challenges hindering micro and small enterprises from accessing credit facilities tm$teofiigh
repayment, strict collateral requirements, not getting the exact amount applied for, uneskirngmpeople to act gsiarantors, lack of
enough collateral, higbredit facilities processing feasmd shorpayment period. Measures proposed to improve access to credit were
lowering the interest rates, lengthening the loan payment period, recorgidéithe collateral security policy, and expansion of
product portfolio and increase in the customer outreach. Barry, (2000); Cheston, Susy and Larry (1999) also suppottattthese s
gies.

5.3 Conclusions

The study sought to establish the extent tactvitollateral requirements, cost of credit, availability of information and business risks
influence access to credit facilities by MSEs in Kangemi Harambee market in Nairobi City County, Kenya. From the stggdy findin
this study concludes that businesks influences accessibility to credit facilities to a great extent followed by collateral requirements
and cost of credit which influenced access to credit facilities to a moderate extent and then availability of infornfatenmcen
which has an inflence in accessing credit facilities for micro and small enterprises only to a small extent.

The study concludes further that the respondents preferred to get theipstagtital from personal savings, relatives and frierds b
cause the collateral remements and high repayment costs by financial institutions.

5.4 Recommendations

The study findings yielded the following recommendations in view of the challenges faced by MSEs when accessing dreslit facili
for the expansion of their businesses.

The dudy found out that many respondents did not have bank accounts for their businesses. The management of banks should st
further to more business people so as to be able to serve their banking needs. This will serve in increasing theirsebarige of
credit facilities.

5.4.1Collateral Requirements
The study found out that access to credit facilities was highly limited by strict collateral requirements such as groige gjuaih
vidual guarantors, having a bank account, having equity capitahss&ls as title deeds and log books. This study therefoma-reco
mended that credit giving institutions should come up with products for MSEs where collateral requirements are lenient.
5.4.2Cost of Credit
The study found out that access to credit faesi by micro and small enterprises is highly limited by high repayment cost of credit
given. This study therefore recommends that the management of credit giving institutions should consider loweringettaiatiese
as a way of encouraging MSEs torfow from them.

5.4.3 Avalilability of Information on Finance

The study found out that some micro and small enterprises find it difficult to obtain credit facilities since they dg notésstand

the requirements and procedures of acquiringitfedilities. This study recommends that the credit giving institutions come up with
programmes of educating the MSEs on how they can go about obtaining credit facllliestudy therefore recommends that the
management of these businesses shouldnpptace proper accounting practices and adequate internal control systems which will
counter problems of information asymmetry that make MSEs risky for credit giving institutions.

5.4.4 Business Risks

The study found out that the business risks hinderavdand small enterprises from accessing credit facilities to a great extent. This is
because the credit giving institutions consider MSEs to be highly risky due to the small size and vulnerability to rotadedrik

The study recommends that themagement of MSEs should differentiate their products and services as a way of coping with sever
competition and other business risks.

5.4.5 Access to credit facilities

The study found out that very few MSEs have access to credit facilities. Mostre$gimandents preferred to use personal savings and
contributions from relatives and friends since they find it difficult to access to credit from credit giving institutf@sstldy thes-

fore recommends that the management of the institutions sheuéhse their product portfolios they offered to MSEs. The marketing
departments should endeavor to research on the clients' desired options and be able to include the probable andsreatistibeone
list. This will help to reach out to the MSEs thahaot access to credit facilities.

5.5 Areas for Further Research

The study recommends further research in the following areas; the effect of credit on the profitability of micro andesprégiesn
the effect of information technology on MSEs acdessredit facilities in Kenya.
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In future, a similar research should be done covering other towns as this research only covered micro and small entéaprises i
gemi Harambee Market.
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Abstract A new nano ceramic materiBISFT was prepared via its orbit about the nucleus to become a mobile charge carrier,
a conventional solid state reaction technique andW¥ anal- able to move freely within the solid materia].
sis of the sample was carrigzistudy the optical propertiesun-
able band gaps can be obtained by varying annealing tampén the present work the authors describes the optical behaviour of
tures. An exponentially varying absorption edge was observa8lSFT, a lead free material since they are ragwhe top as feor
and explained in terms of t hetectridand piezbetectric matéridls. Bafiumditanate Eompoands
was calculated and the results obtained also showed a systenatcwell suited for optical applications because of its high optical
variation with temperature. The EDX measurements confirmddansparency and its large linear and Hiopar electreoptic -
the composition of the sample. efficients. Since barium compoundbave varied applications &
properties, doping with other materials like Sr,dte will i m-
prove its characteristics. With that understanding a new nano
Index Terms BSFT, TAUC plot, Urbach energyband gap erre  material with the formula BSFT wasynthesized The energy
ay band gap values of sample are apeadly for different tempea-
tures and they are fundamentally important to the design of pra
I. INTRODUCTION tical devices [2]. The band gap energy values obtained using
TAUC plot shows a direct relation with temperature. The Urbach
N energy of the sample is also calculated. The réftméndex -
ano composite materials are of great interest to researchggsdence on wavelength of the radiation has been discussed and

in the world over for variouseasons. One drive for such researciguch optical behaviour is rarely reported.

is the potential application in negeneration electronic and @h

tonic devices Particles of a nano meter size exhibit uniqueppro 2- Experimental Methods

erties such as quantum effects, short interface migration distan

es for photo induced tes and electrons in photochemical and-1. Preparation of the Sample:

photo catalytic systems, and increased sensitivity in thin filrhhe new ceramic sampBSFT (Bao 6Sto 4 6Ti(1.x) Os.4(x=0.1)
sensorg1]. Nanoparticles have properties (optical, electrical, df Prepared bythe solidstate reaction technique according to
magnetic) depending directly on their size. their molecular formula using a higimergy ball milling process
The development of leaflee piezoelectric materialsasgained through mechanically assisted synthesis. For preparing sample,
good attention for the consideration of environmental protectioie reagent grade chemicals of high purity Barium Carbonate,
There has been a continuous succession of new materials &f@ntium Carbonate, Ferric Oxide and Titanium dioxidewpo
technology developments leading tesignificant numbewof in-  ders were used as the raw materials and weigicedrding to
dustial and commercial applications after the discovery obferr their molecular formula.

electric ceramics in polycrystalline barium titanate [2]. BaTiO3

have been attracted considerable interest for a wide variety of The sample was ball milled for three weeks with suitable
applications. It has a perovskite structure that possesses a Hijonium balls to insure homogeneity and milling. Thewats
dielectric constant [1] and W|de|y used in mu|ti|ayer Cerami@ttrition milled for three hours. After mllllng the material was

capacitors (MLCCs), dynamicandomaccesderroelectric men- ¢ al cined at four different tel
ories (DRAMS)[4] 950eC in a special furnace wit

temperature of the furnace was increased in steps. On cooling
Measuring the band gap is an important factor determining tR&ygen flow was allowed immensely into the sample inside the
electrical conductivity in nano material indtiss. The band gap furnace. High temperature is needed for metal oxide phase tran
energy of insulators is large (> 4eV), but lower for semig-  formation [5].
tors (< 3eV). In solid state physics a band gap, is an energy range
in an ideal solid where no electron states can exist. This ig-equf-2 UV-VIS. Analysis:
alent to the energy required to free @uter shell electron from -
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Understanding the fundamental properties is essentialnfer i

proving the material quality. Many properties of are unknow =
due to the increased difficulties to grow high quality materials. 20l

The UV analysis can be thought as a good quality check fort L
optical behaviour of the ceramic materials * 15/ /
The sample obtained after calcination at different teeper “"/\J
tures was subjected to UVIS-Near IR analysis using Varian, ‘ ‘
500 1500

Cary 5000 Spectrophotometer over a spectral range of 17 Wavelength nm)
3300nm with an accuracy of +0/n(UV-Vis.). This type of (€)
sample has high mechanical hardness, high thermal conductiv

large dielectric constant, and high resistance to harsh envirc 30 e
ment.

Barium titanate compounds are one of the most attractivesferrc ]

lectric materials and show ndimear and electro optical prape 20/ /

%R

ties because of the interaction between spontaneous polariza
and polarized light. With regard to the optical band gap of nar 15
scale, Matsuda et al. revealed that the band gap of barium titar /
nano crystallites (10 nmgiapproximately 0.1 eV larger than that ™

of a single crystal by measuring the optical absorption of omon
lithic gels[6]. However, the abovenentioned report is the only
available data on the skziFiven band gap increment of barium _ N ) (9')

compounds. This can lascribed to a difficulty of the method for F19ure-Xaji (d)uv-vis behaviour of BSFT at different tempera-
preparing ferroelectric nano particles. tures 30°C, 550°C, 850°C & 950°C respectively.

UV-Visible spectum gives information about thexcitonic and
inter transition of nano materials [#figure.1 shows the UV
VIS behaviour of the samplBSFT at differenttemperatures
30°c, 550¢C, 850C & 950°C.

1000 1500
Wavelength (nm)

The average transmittance in the visible part of the spectra
(300-800nm) is about (890) %. The diffuse reflectance spectra
were translated into the absorption speattd absorption coeff
cient was calculateby the KubelkaMunk equation6].

2.2(1).TAUC PLOT

604
sl /’V The band gap energy can be determined using &lgéCr
y relation [813]. It is a convenient way of studying the optical
404 f absorption spectrum of a material. According to tH&JT rela-
- . tion, the absorption coefficie
® 301 f ehv = A (hv — Eg)n, WhereEg the band gap, constant A is
204 FJ different for different transitionsji§) is energy of photon and n
j is an index which assumes the values %, 3/2, 2 anghéndang
104,/ on the nature of electronic transition responsible for theaefle
; , . tion. The value of the exponentdenotes the nature of thensa
. W;voe(::gnmh(nm] 1500 ple transition9].
(@) Band gaps were then calculated from tHdJIC plots by fitting a
line through the linear portion ¢iie band edge region. A sample
60- having a indirect band gap shows a linear dependence where the
/‘,\’_ﬁ/ Kubelkai Munk function first shows distinct increasenf= 2,
7 e while one having alirect gap will shows a linear dependence
a0 / whenn=1/2 (Tauc et al., 1966)14].
% ] The TAUC plotof a sample defines the optical band gap as re
301 ‘ resented as the region A in fig.2
20+ /‘J
f
104/
500 1500

1000
Wavelength (nm)

(b)
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log =

Fig.2 showing the variatioof absorbance with photon energy.

The sample BSFT aemperatures 30, 550C, 850C & 950C is

Photon energy (eV)

>

band gap energy in eV

s

T %0 220 2 % % %m0 W %

crystalline size

fig.3.2 photon energy with crystallite size.

From the resultsit is confirmed that band gap energy increases

with an increase in temperature(fig.3.1). The dependence of the

analyed and studied. Heree have taken the direct allowedcrystallite size with the energy gap is also shown in figBt

transitions. The AUC plot is plotted withhr along the Xaxis
and (hve )2 along the Yaxis. The AUC plot for different tem-

peraturesre given below in Fig.2
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Fig2 TAUC plot of BSFTfor temperature80C,550C,8 5 0
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energy levels are dependent on the degree of structurali order
disorder in thdattice. The band gap increases wtte crystallite
size but decreases as tperovskite phase is formed which
proves the quantum confinemealso decreasing the dislocation
density.

2.2(2).URBACH ENERGY

The absorption coefficient at the photon energy below the optical
gap (tail absorption) depends exponentially on the photon
energy: Uk v ) exp  (Jwhere E,Es called Urbach
energy.The region B in the fig.2 represents the Urbach energy
When the energy of the incident photon is lower than the band
gap, absorption increases with an exponential decay of density of
states of the localized band into the gap. The absorption edge
here is called Urbach edge. The width of the Urbach tail is an
indicator of defect levels in the forbidden gap. The exponential
absorption tails, i.e. Urbach energy, depends on temperature,
thermal vibrations in the lattice, induced disorder, static disorder,
strong ionic bonds and on average photon energies [16].

Also it was deduced that the edge was most likely due to a-radi
tive recombination between trapped electrons and trapped holes

The band gap energy values of BSFT calculated are listed in {&ai| and gap states as shown in Eignd is dependent on the
table.1 given below

TABLE.1 band gap energy values of BSFT

Band gap energy

Temperature in eV

300cC 32

3.25

5500C
850UC |34
950U0C

349

/
/
/n

fig.3.1 photon energy with
/ temperature

o

T T T T T
200 400 600 800 1000

temperature

degree of structural and thermal disorder [14].

The natural logatih m o f the absorption
plotted as a function of the photon enerlyy,(Fig.4). The value

of E, was calculated by taking the reciprocal of the slopes of the
linear portion in the lower photon energy region of curves.

The Urbach Engy values decrease with temperature dhe
decreases slightly more as the temperature increases. Sumi
Toyozawa (ST model) explains the exponential shape of the
absorption coefficient as the coexistence of free excitons and
momentarily localized selifapped excitons [16]. This theory can
only be applied, however, to cases where the exciton radius is
small and the effective mass of the hole is much larger than that
of the electron. According to the Smodel,{y ~ 0 .6(B/S) and

Eo ~Eg( 0) T 0. 8 Bigd B ard tha @&veraBe eaciton
phonon interaction emgy and exciton binding energyhat is,

the focal point Emust be located below the band gap energy. In
the present study, the focal poirg iE in a lower energyegion

than the band gap energyhe value of Urbach engy for the
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sample under study is calculatdthe Urbach energy is found to

be 3.15eV. Accordingly, the ST model can be readily applied to Ca—at30’c
this study [17] . —e— at 550°C

Ny at 850°C
The measurement of temperatdepenént Urbach tails distr sl v—at 950°C
guishes a temperatte-dependent tail and a temperature \

independent part, which majnare due to intrinsic defect$he
latter can be controlled by improving the crystal growth ted
purity of theingredients The temperaturedependent part of the
Urbach tail, is purely oihtrinsic reason§l8].

2.1 »

2.0

1.9 \
—=—30°C

51 -+~ 8s0°C \
950°C

refractive index

s 1.8+ \l'\
04 f/ v\.:'t.'h
5] 17950300 — 400 ~ B00 ~ 800 * 700 * 800 * 900
104 wavelength
g Urbach energy curves
* 0‘5 J‘D 1‘5 Z‘D 2‘5 3‘0 3‘5 A‘D 4‘5 - at SODC
v —e— at550°C
oa at 850°C
. . . . . il | 0
Fig.4log of absorption coefficient plotted as a function of photon Y- atesoc
energy. 231
. . A 2.2
In addition, optical absorption by defects also appears at energys
lower than optical gap region C of fig.2. This region is related to < 2]
. . =
the structuraproperties of materials[15]. 8 204
®
2.2(3) Refractive Index dependence ]
1.8
Refractive index with wavelength dependence is also studied. .
The refractive index values show a linear decreaisie tlve n- "o 15 20 25 30 35 40 45 50

crease in wavelengtlrig.5 shows the variation of the dispersion photon energy

curve with annealing temperatur@he refractive index values

showed a linear decrease with the increase in wavelength. Big.5. Refractive index variation with wavelengthand photon

refractive index value shows a slight increase with increasimpergy for different temperatures.

annealing temperature when plotted with refractive index alorggEnergy Dispersed XRay Spectrograph (EDX)

the Y axis and photon energy along theaXis and attains a fixed

value after a particular wavelength.EDX shows the composition details of the prepared ceramic
powders. The instrument used for this measurement is ISIS Link
Oxford Instrument UK. This technique is generally associated
with Scanning Electron Microscope (SEM). In this technique an
electron bem of 10- 20 KeV strikes the surface of a sample
which causes Xay to be emitted from point of incidence. The
energy of the Xray emitted depends on material under examin
tion. When an Xray strikes the detector, it will generate a phot
electron which inturn generates electrdwle pairs. A strong
electric field attracts the electrons and holes towards the opposite
ends of the detector. The size of the pulse thus generated depends
on the number electron hole pairs created, which in turn depends
on the enmy of the incoming Xray. In this method however
elements with low atomic number are difficult to be detected.
The detector which is lithium doped silicon is protected bga b
rylium window and operated at liquid nitrogen temperatures.
The absorption ofhie soft Xrays by the beryllium decreases the
sensitivity below an atomic number 11.
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" Urbach energy is calculated by plotting the natural logarithm of
2 the absorption coefficient with the energy in eV. This value is
! g found to be lower than the band gap energy and hence-Sumi
Toyozawa (ST) model theory can be well applied to this mater

L al.

w00 T

Stla

2 s The refractive index of the sample at different values of teaper

ol L% 1 43 ik ture is also studied. Analysis (Fig.8parly shows that refractive
st index of the sample decreases as the wavelength inc{gases

from 2.27 to 1.76and attains a definitealueat alltemperatures.

Fig.5 also shows the dependence of the refractive index with the

energy. This linear variation of the refractive indexthwthe

Table.2 Material Content (EDX) wavelength/energy is due to dispersion of light energy at fhe di

200

Figure.6. EDX of Ban;Fe.lTiO4 The EDX spectrum obtained
give thecomposition of the material under study.

ferent interstitial layersThe refractive index of perovskites is

Mateélal conter(%4)4 known to be proportional to their electronic polarization per unit
Sa 57 volume which is inversely proportional to distanbetween
Fr 514 atomic planes. This result can be explained by an increase in
Tie 2'0 1 crystallite size as already reported [3]. The increase in refractive
o 24,85 index is due to crystallization of the perovskite phase.
] . The EDX analysis indicates that the elements exist irsdingple
From the EDX spectrum, the four dominant peak posit@ins 5nq they agge with the chemical formulaf the prepared go-
4 465keV (Ba LU), 5.1,.5,5. 8keaNg 'I(hgﬁecHar%’chehié’al probeds?hbis an Advafidgl Kue Yo
LU), 0.705, 6.398keV ( FlU,.L UKP¥bslsandWidély2daiablémarei®a, ebdihg o & Simplified
0.525keV (0O KU) correspond qp\’bbe%s? we l | to the energy patte

the coresponding materials (Ba, Sr, Fe, Ti, and O) reported In
the EDAX international chart [3].

4.Results _ _ _ . 5.Conclusion
The Ceramic material prepared by solid state reaction technique

ina special furr_lace with oxygen.annealin_g in differe_nt temperThe optical properties of the new maoeramic materiaBSFT
tures in steps is succgss%%lstudled. .Optical analysis of the .gnpe taken as a better candidate®y VIS shielding applia-
same is done using UVis Spectro photometer. From WVIS.  {jong A sound understanding of the band gap variations of the
Analysis, the results very clearly confirm that band gap energy & mple with different temperatures are noteé confirmed that

the nano crystalline ceramic increases as the temperature isyjnable band gaps are obtained \&yying annealing tempar
creased. This result is alsocanfirmation of the We i n 0 s ,le@TWe increase in theand gap energy increases thelec-
which states that higher the temperature, smaller thefemgth  ic properties of the material. The EDX measurementsn- co
of the maximum emissione ) firmed the composition of the sate. New generation capac

@ max = 0.0029km/ T or &(1) nv ey sSafelchditd’tdtReCehginteAnd &rd syntResidelv hano
The crystallite size of the sample increases at different treatiggs|ectric ceramic materials. Hence BSFT R doped Barium

temperatureg3]. When the temperature reaches its sintering vagrontiumtitanate materials will definitely provide better future
ue, the band gap energy tries to decrease. The crystallite S'Z‘?o?fpower electronics.

the sample at different temperatures are calculdkdding the

Debye Scherrer formula ag= Ly / sicos P, where D represents

the crystallite size in nm, K is a constant (=0.8)the full width  Acknowledgement
at half maximum in radians ar@the diffracting angle in e+

grees The authors are thankful to SAIF, Kochi for providing the data

The UV-VIS behaviour of the sample at the different teraper gnalysis ando the Principal, CMS College, Kottayam, Kerala for
tures was thoroughly analgd. TAUC plot data well confirms  providing the facilities.

that the band gap energy of the sample increases slightly when

the temperature is increased. As the temperature is increased the

crystallite size also increaseghich shows an increase in band

gap energy toolhe energy levels ardependent on the degree of

structural orderdisorder in the lattice. Therefore, the increase Qheferences

structural organization in nano ceramic leads to a reduction of {igs.sRema Devi,.R Raveendran, and A.V Vaidyan,.. Synthesis and Character
intermediaryenergy levels and consequently increasesEe zation of Mn2+Doped Zns Nanoparticles, Pramana, Indian Acadefny

i i Sciences Vol. 68007,679-687.
values.But the band gap deeases slightly at high temperatur 2]. N. Nepal, J. Li, M. L. Nakarmi, J. Y. Lin, and H. X. Jiangeemperature and

with increase in the crystallite size which very well proves th mpositional dependence of the energy bancb§aiGaN alloys-Department
guantum confinement. of Physics, Kansas State University, Manhattan, Kansas 66506
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Abstract World heritage sites are very vital cultural and natural areas that need to be effectively protected and improved in order
remain relevant and be used by future generations. UNES&®Dakead and shortlisted over 851 sites across the globe as being heri
age sites of global stature. This was seen as a good effort aimed at recognizing and conserving the sites. Howeets thessaaff
enough. There have been efforts to manageethiéss locally through following certain set standards or guidelines. Many of the ma
agement of these world heritage sites have failed to meet these quality standards, while some have been seen to spapeed. This
looks at the evaluation process fofeetive management of the improvement efforts for these world heritage sites. It also mentions
tourism as a conflicting factor in the management process. A short ltlkAlhambra site as one of the success stories in managing
world heritage sites impvements is also give

Index Terms World Heritage Sites (WHS), UNESCO, Effective management evaly#tichitectural conservation

. INTRODUCTION

he issue of first identifying the most important cultural and natural sites in the world and pratestmthrough better manag

ment practices has elicited the imagination as well as the commitment of many stakeholders including the public, governmel
and the private sector players. This explains the origin of the world heritage convention of 1972 suftsdyuent ratifications that
followed in over 180 countries around the world. There has been a serious commitment from these countries towardsatenpreserv
conservation, and management of the world heritage sites. The countries have takenntiagdaal initiative to protect and oo
serve their endowed cultural and natural sites from the destructions witnessed from mankind. A world heritage liseisuml pdac
always updated time after time to include new areas or sites that have beenrdidcQurrently, the figure on the list stands at 851
sites. Out of these 851 sites, 200 have been listed based on the natural values they hold. This inclusion of worldeseoitatie s
list is seen as an important step towards the protection of sitese However, what many have failed to realize is the fact that this
listing alone cannot in itself guarantee the protection of these sites. This is why management must come in to hetgeictitre pr
initiatives being fronted by the international Eglsuch as the UN habitat among others that have shown interest in the protection an
management of these world heritage sites. Many countries have put in concerted efforts in protecting their own sitissstillttthis
the lower threshold and thusttes management has failed to be achieved in many instances. Many of these sites thus remain unc
pressure from the human activities, interests, as well as long term neglect. There are benefits that are derived frand thexde w
age sites. Forinstaec, t he attraction they bring to tourists alone hasc
GDP. In fact, there are countries that are not endowed with natural resources and thus depend solely on tourism fteshdhese si
their anly source of income and contribution to their GDP is over 70%.

The time that the world heritage sites committee is always taken up with many discussions that relate to the huge press
being faced by the world heritage sites, looking at the manytssfpom monitoring and evaluations done on these sites, proposals put
forward with the aim of listing new sites or-tisting some, and working with the individual countries to ensure that the sites are well
protected (Sweatman, 1997). This has been laadetthe broader initiative from the global arena that helps in the conservation of
these world heritage sites. These efforts are not enough and this is why individual governments as well as appointedhtadoageme
various sites across the world have bsigled out as being quite strategic in realizing the goals of this committee. Many-gover
ments and international bodies have gone as far as setting up management for individual world heritage sites so thatlthey are
cared for. However, the efforts pforward by these managements have been ineffective in properly managing these world heritag
sites and this has led themliedesolate, vulnerable taestructions, and depletiorThis paper takes a critical look at the world teri
age sites and how theye managed by considering the improvementb®éffectiveness of management being done on world-heri
age sites.

Il OBJECTIVE

The main objective for this paper is to show evaluation of the effectiveness of the management of world heritagessites acr
the world in meeting the improvement needs of these world heritageTditess because many resourdesluding money, land and
personnel have been employed in the conservation and protection measures of these sites yet there still remaays etweeng
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meeting the goals of improvement and the efforts being put forward. Many observers have argued that putting in plasearesource
international efforts are not enough in ensuring that these world heritage sites are well cared for and marpge@sThis is why
management from individual countries has been thought of as being able to play an important role in the improvemesited tbese
the required status. Whether this goal has been met or not is still not clear and this is the thédchis paper is setting out to meet.

[l PROBLEM STATEMENT

The world heritage sites are very delicate places that could be defaced in a very short time with consistent interference v
people in their human activities. Some are destroyed intelfifiomhile others are normally depleted by people who are engaged in
commercial black market activities. Some are also lost by natural forces such as flooding and sojlvenartionash away thebo
jects and deface the places. These are the reasons whigrteheritage sites have received serious attention with calls from various
corners asking for better forms of management so that the sites are improved and protected from human harm. The pthidem with
process has been realized with the level of rgarial efforts that are being put in it and the effectiveness or ineffectivenessiof ma
agement to fully meet the improvement requirements set for these sites. This is what the paper sets out to establisifumtitins
In order to do this, the researés to conduct a literature review of the world heritage sites in general and try establishingcthe effe
tiveness achieved by the management of these sites. A case in question will be the case study conducted on a woitlel ¢edlitdge s
Alhambra Placevhich is found in Spain. The role that tourism play in this process will also be established in trying to seenwhy ma
agement has succeeded or failed in the management of these world heritage sites and improving them to the requiredndrals. Al
has ben chosen as a case study for this research because it is listed as one of the world heritage sites on the list amdirigas its f
will be of use to this discussion in trying to demystify the problem.

V. EVALUATION

There has been a serious concern froenfrotected area professionals, the public, and the international bodies over the fate
of world heritage sites. The argument has been that the sites are failing to live by the objectives they were meamt smadhiev
many cases; these sites are fasirlg the values that they were established for in the first place. Given this scenario, there has been
need to improve the management of these world heritage sites and this has been taken up as a major priority of theawyossunity
the world that isconcerned with the protection and conservation of these areas. The most important step that has been singled ot
being crucial to this process has been the conduction of assessments to establish the current status of things inrnaganeftma
efforts and their role in improving the world heritage sites. This assessment has always been done with the aim of sheddhtg more |
on what is thought to be the improvement process, whether it is working or not and if the objectives that were setualtyameeac
in practical settings. For that reason, assessing the level of success of management in the improvement of these geositekerita
has been lauded as a major contributor to the protection of these areas and has taken a high degree dbrdnsidamistale-
holders (Wells, 2004).

The role played by the UNESCO world heritage Centre ha
process and has widely supported the development of methodology that is used in thermadsessmé t he manage men
in improving these sites. There has also been a marked increase in the demands that are put on site managers togtaidée rep
status of the sites they have a jurisdiction over. There have been calls foratigsfmariodic reporting as well as the reactive forms of
monitoring. The aim of these reports is merely to help guide the managers in their efforts to improve the world hes;itagettoéte
have been misunderstood for being the tool for effective geanant (Hockings, et al., 2008).

The evaluation of how effective management is carrying out its improvement activities is simply an assessment of how the
world heritage sites are being managed in terms of being able to protect their inherited veluealizng the goals and objectives
that were initially achieved. This effectiveness of management takes on the designs of the world heritage sites; thaaddquacy
appropriate the management systems as well as processes are; and the delivertiva&solfech encompasses the values of aense
vation. The evaluation of the effectiveness of management is driven by four purposes: leading to better managemenbnddf these w
heritage sites in this volatile environment, helping in the allocation of resdim@ very effective manner, promoting the trangpare
cy and accountability required in the management practices, and helping in the involvement of the community, promaping these
tected sites and being able to build the required level of consistency.

There have been various studies conducted on the effectiveness of management in improving the world heritage sites anc
scope of these researches has included the other protected areas. Most of these evaluations were more sporadic aindnardividual
ture based on the visits made by individuals in these places. However, this trend was changed with the commissionirgas totaskf
evaluate management effectiveness that was done by the World Commission on Protected Areas (Parrish, et al., 2003).

Thereare many threats to the status of world heritage sites and none seems to be safe or immune from these threats. T
threats to the protected areas have been singled out as being those related to the climatic changes, regional scéilkeprablems
fragmentation of habitats and many problems that are localized to these places such as poaching, waste disposal, and many im
brought about by visitors. The threats that are as a result of outside forces to a protected area like pollution pttzetErio cl-
matic conditions are not within the control of management. However, they have to be considered while evaluating mafeagerial ef
tiveness because of the impact that they have on the evaluation process.
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Indeed, the status of world heritage siteseirms of the improvement efforts of management has been both successful and
failed in some instances. Many sites across the world are hqvesed with serious problems that threaten their sustained canserv
tion. This has made the efforts made by mansge seem like a drop in the ocean and thus putting many people into a dilemma.

The evaluation process has to take into consideration various steps that are crucial in establishing the effectivemness of n
agement in the process of improving these worlitdge sites. These steps are: Identifying the values of the site and the objectives se
out by the management in the first place. In this case, the evaluation tries to single out and list all the major kielsée ahtl its
relevant managerial objeees. These have the role of helping in deciding what exactly should be monitored and evaluated at the tirr
when the process is being carried out. Identification of various threats faced by the site, where this process hasitice iofifagt
ing the mangers in the organization and making of any changes to the report based on the type and level of the identified threat
this site as well as being able to manage t he di fsiteesanethet r e
step. This one helps in finding out how effective st alsoehol
be looked gthow the management effectively handles the tourists who visit and the donor community involvedoinstheation
process as well as the public and the community around the site. The review of the national context is also done assistién to
the understanding of the way the national as well as international policies related to the site, legsidtaiher government initia
ed actions are affecting the management of the site. The next step goes into assessing the management planning $wlfhat it ca
evaluate the adequacy of the planning document that is being used as a guide to the mangipensiet(@arrish, et al., 2003).

The other step in the evaluation process is the designing of the evaluation where an assessment of the design meant fc
site improvement is done. This should also incorporate the evaluation of how the size t, thewidaries set and the location at
which the site is do affect the capacity of managers to effectively improve and maintain the site. This is followeddugh dvat-
ation of the management needs and the required inputs to aid in the effectigemantprocess. As such, the current $teffalud-
ed and compared to the needs of these staff and also the current budget is considered by comparing it to an ideallbcatimtary a

The step that follows in this process is the assessment thatésodahe processes of management where best practices are
identified and the desired standards for the process of management as well as performance rates are found againanttess.set s
The management plands i mpl e The hds the dapacity tp shavahe pregresssnade In the imgsemant u
tion of the plans outlined by the management in terms of general context and specific components. Output indicatoite fanethe s
then assessed and the achievement of annual site psigravaluated in terms of targets met and other forms of indicators of output.
The outcome of management processes employed is also evaluated. This stage does answer a very important questiohef whetk
objectives that were set are being met or na¢ims of improving the ecological integrity, cultural values, wildlife and landscapes of
these world heritage sites. Finally, a review of the results that sought to establish the effectiveness of managemgrowvethent
program is done to summariaaed give priority to a list of actions to be undertaken (Hockings & Robyn, 2008).

The role played by tourism in ensuring that sites are well managed cannot be ignored. There are numerous perceived ben
that tourism activities bring to a given worldritege site and thus acts as a major motivator for the management of the sitew-The ec
nomic impact of sites being listed as tourist attraction locations is huge. This also helps in increasing the degree gémnecatd
from these places during visiiiahs done by tourists. The data available is not enough to estimate the figures in terms of financial be
efits. However, it has been noted that while tourism is a good venture and quite beneficial to both the country andtagelditeer
it has a serios impact on the management and conservation of these sites. This is because of the tension it creates between the
pools of stakeholders that come into play when tourism is mentioned. When such a scenario is reached, then conservason mea
are thrown to the wind and economic benefits take Centre sthgeeby leading to a serious depletion of these world heritage sites.
This is attributed to the fact that each and every stakeholder ends up holding a very different view of the site, esgttagdiffdas,
and prioritization becomes an issue. In such an environment of confused and conflicting stakeholders, achieving a fomsiglable
sus on the way forward and making effective managerial decisions become a problem that might not be solvsattimthéoefore
destruction sets irAs scholars have noted, tourism and conservation or effective management of these world heritage sites norme
underg@sawkward relationships due to the conflict. At this point, it has been indicated that comifigriné agreements and par
nerships with stakeholders as far as the tourism and world heritage site management are concerned is not the bestvariutien to
crisis. What needs to be done is to find a way in which the stakeholders will appreciatedhte have the cultural tourism boom,
while at the same time being able to recognize the need for conservation of the core values of the sites that havedéeenleafin
terms (Ervin, 2003).

Management planning needs to be done in protected sitixstsconservation measures are seen to be effective. There are
supposed to be set very clear and quite appropriate objectives for the world heritage sites and this should be fulliybsufiporte
management through planning and provision of adequaternesoso that effective management of these sites is achieved. As has
been seerthe evaluations do seek answers to issues related to planning and the objectives set which are available for uge by mal
ers. These plans and objectives have to be updatedhatt address all the values of the protected sites to avoid neglecting other
sections. The quality of these plans in meeting the improvement needs of the site should always be put into questimveshd impr
over time. The scope of these plans togeth#r how practical they are is an important way of addressing the effectivenessaf man
gerial practices. The adequacy of resources allocated for the management of these sites has to be established. Ehigiikdutcaus
enough resources, management isitbin a fix and might not carry out its intended improvement programs effectively. Thus, human
capacity, information, facilities, operational finances as well as necessary equipritaitresources that have to be availed tama
agement so that they caluéffectively manage. The level requirby these resources has to be established, the extent to which the
resources could be made available, and the possibility of the resources being able to be utilized in the best wassptisdible ha
known.
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It is dso important that benchmarking is done to find out the best managerial practices that have been effectively applied
other organizations in different countries like has been the case of Alhambra in Spain. This has the capacity to pgtiddiilzes
that other site managers could follow in trying to effectively manage the improvement of their world heritage sites ({9@#ing,
Alternatively, the management could look at the published benchmark guidelines that are availed by conservation higénioies w
clude policies, manuals, procedures, and other guidelines of best practice.

V. CASE OF ALHAMBRA SITE IN SPAIN

This site was part of the Calat Alhambra site in Spain that was constructed in the middle of the 14th century by the th
Moorish rulers ofEmirate from Granada. It occupies the top of Assabica hill in the city of Granada. During the Reconquista by th
Reyes in 1492, and the Christian rulers did use the portions of this site. This site was discovered by the scholateenftdrave
Europeand restoration began. The Alhambra was discovered after many years of disrepair. Currently, it is one of the mdst tourist
tractions in the country and shows the most important architecture of Islamic culture combined with the interventionstngade by
Christian settlers. The buildings have been well maintained after the discovery and restoration. However, there arevhestatioes
site was vandalized and poorly judged because of the mixed religious aspects it shows (Jacobs & Fernandez, 2009).

This site is a good example of how effective management of improvement of world heritage sites could go in ensuring th
they are sustained for future generations. If the site is poorly managed, then the possibility of losing its face aisdveajuaigh.

The country also stands to lose a lot in terms of tourist attraction and revenue that comes with it. This calls upomathegsite of
places like this to take seriously the importance of effective management and give useful evaluation reports 2 Bediaago,
1998).

VL. CONCLUSION

Ef fective management of the world heritage sitesd ni mpr
tribution to the conservation process has been lauded as being more important than the mateeffatits being made. This is why
the process of evaluating the effectiveness of the managerial measures being taken to do this is quite necessary arapghedid b
in all sites across the world. The benefits derived from this evaluation processiadeand the information gathered could be used in
many ways. These include: managers could use the information to improve on their levels of performance by means ofaadaptive n
agement. This is using information from the past with the view of makingoiements in the future management of these sites.
Changes may be instituted in this process of adaptive management. These changes that are implemented in the management p
could still be fed back to the system throughk evaluation process. The imfoation could also be applied in the filling of gaps of
knowledge through improvements on the monitoring and evaluation processes. The first time assessments could be apjiied as ba:
data for subsequent surveys. There is the need to sustain evapratiboes to ensure that these world heritage sites are well ma
aged.

Standards set for the evaluation processes must be adhered to in order to ensure that the actual situation on thepground i
resented in the findings made. Effective managementesktivorld heritage sites also entails good relationships with the community
around, various stakeholders and the public as a whole. As has been noted above during the discussion, the role plsyed by tol
could be both supportive and detrimental to thexaggment process. In many cases, the priorities set by management for effectively
handling these world heritage sitesd i mprovements riaagsaboutor m
poor management decisions and thuks fde effectiveness test. A balance needs to be established between the cultural tourism an
conservation measures being taken so that the sites are not neglected in preference to tourism. Many world heritags #ies acr
world do not meet the regeiments of effective management and have thus failed to effectively improve the heritagehsit®@s:
tainability of these manageentmeasures has to be put into consideration. If the conservation measure is not projected into the futu
needs of the hedge site, then it risks being-tisted from the list of world heritage sites in the world. Evaluation should also be made
a constant activity that gets improved over time by use of baseline survey data that had been initially gathered andAdinalyzed
stakeholders need to realize the importance of coming on board and putting conservationsrabaadref their agendas and prior
ties so that the efforts are made by the management of these sites are seen to bear fruits. Failure to do so leavemtheisoanag
lated and this lowers its effectiveness in managing these sites.
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Abstract It is generally accepted that SMEs are becomingf the mainstream formal mobilization channels and they provide
increasingly important in terms of employment, wealth creatiothe necessary platform for takéf into large scale modern @r
and the development of innovation. However many problenakiction by many indigenous Kgans (Bwisa 2011).
encounter SMEs and as a result, many firms perform dismaBMEs are the main source of employment in developed and d
and fail to grow.In addition it is generally known and acceptedreloping countries comprising of over 90% of African business
that there is a high mortality rate of SMEs within the first tw@perations and contributing to over 50% of African employment
years. Given this high failure rate, it becomes vital to researehd GDP (Okafor, 2006).The small and micro Enterprisay
the factors required to enable the SMEs to survive and indesd important role in the Kenyan Economy. According to tlee ec
progress to thgrowth phase of the organizational life cycle. Thaomic survey (2006), the sector contributed over 50 per cent of
study sought to establish the factors affecting the performancenaw jobs created in the year 2005.
small and micro enterprises (SMEs) traders at Limuru town While the contributions of small businesses to development
market in Kiambu County, Kenya. The study employed are generally acknowlgegd, SME entrepreneurs face marbt o
descriptive research desigm achieve the objectives. The targetstacles that limit their long term survival and developmeet. R
population under study was the 965 licensed SMEs by Limusgarch on small business development has shown that the rate of
sub-county operating in Limuru Market in 2014. The study usefhilure in developing countries is higher than in the developed
a questionnaire to collect the required data from a sample of 2wdrld (Arinaitwe, 2002). Padtatistics indicate that three out of
SMEs. The data collected wasded, quantified and analyd five businesses fail within the first few months of operation
guantitatively and qualitatively. Quantitative data was amaly (Kenya National Bureau of Statistics, 2007).
by the use of statistical package for social sciences (SPSS). The Small businesses increasingly face competition not only
study concluded that access to finance and availability &bm their peers but also from large corporagigrarticipating in
management experience are the keygiseconomic factors niche markets once regarded as a preserve for small businesses
affecting the performance of businesses in Limuru Town MarkgiNtakobajira, 2013). According to Amyx (2005), one of the most
The other key factors that were found to affect businessessignificant challenges is the negative perception towards SMEs.
Limuru Town Market positively are: access to businesBotential clients perceive small businessetaalsing the ability
information, access to infrastructure and governmeritypand to provide quality services and are unable to satisfy more than
regulations. The study recommended that the government shoaie critical project simultaneously. Often larger companies are
start offering basic business and financial management skills sdected and given business for their clout in the industry and
this will enable entrepreneurs to make informed investmename recognition alone (Bowen, Morara & Mitig 2009).
decisions as well as enhance their entrepreneurial skills thatck of planning, improper financing and poor management
enable them to recognize and exploit the available businds®ve been cited as the main causes of failure of small enterprises
opportunities. (Longenecker, 2006). Regardless of the high failure rate by
SMEs in Kenya, their enormous contribution to the entienec
Index Terms Small And Micro Enterprises, Performance: | omy cannot be overlooked (Mbogo, 2011).
vestment Decisions SMEs have been identified the world over as the stepping
stones for industrialization. Robust economies like the United
States of America and the United Kingdom trace their develo
I. INTRODUCTION ment from growth and devgdment of their SMEs. Studies by
MEs are important both to the individual and to the natiofijatega (2007), Kauffmann (2005) attest that SMEs cover more
than 95% of all firms in Subaharan Africa and their importance

To the individual they pndde employment and raise the : ) :
standard of living of both employers and employees. To the cannot be overestimated. Small and Medium Scale Enterprises
: mostly found in the service sectof various economies

tion, they complement large scale modern sector enterprises, t§§$/

utilize agricultural and other raw materials that would have goI |c|h Iln EOSt co#ntglt\a/lsEaccount for Fbwlmrds of employrgelnsto/ f
to waste, they serve limited olosed markets that warrant only evels. In Kenya the sector contributes an estimate 00

small scale production, they mobilize resources otherwise left out
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the GDP as well as creating employment for 80% of thekworthitu (2007) did a study on Factors affecting performancenef e

force population (Kithae, 2012).

trepreneurs in privately run secondary schools in Thiktict

Small and mdium enterprises are widely recognized foiMugo, (2012), did a study on Factors affecting entepr ur s 6
their role in the social, political and economic developmenperformare in Kenya dwelling on Nairobi women groups in the
Their importance is particularly apparent in its ability to provid€entral Business DistricKinyua, (2014), did a study dfiactors
reasonably priced goods, services, income and employment taffecting the performance of Small and Medium Eptises in
number of people (Kdftmann, 2006). There has therefore been the Jua Kali Sector in Nakuru town, Kenya.

growing concern and interest by the government and develo

Though the said studiesmdlt on performance, they were

ment agencies for the improved performance and growth of tHene in their specific areas and covered specific objectives.

small and medium enterprises.

Mwania, (2011) for instance did not consider other factors that

A positive relationship has been documented between-smalan affect performance apart from finance. Gathitu (2007) on the
business development and economic growth in developed coother hand was specific on the mreneurs investing in the
tries (Harris and Gibson, 2006; Monk, 2000; Sauser, 200®ducation sector. Mugo (2012) only considered performance of
However, not much research has been conducted on thismelatiwomen entrepreneurs and left out the male entrepreneur. Kinyua

ship in developing countries. Studies in samalkiness devejn

(2014) did study on the informal sector in Nakuru town specific

ment and perfonance are necessary in countries like Kengra bto the area. These studies have beeredonurban Centres of
cause of the dissimilarities in the process between developed &farobi, Nakuru, Thika and Ruiru.

developing countries (Arinaitwe, 2002). It is also essential to Since SMEs in Limuru market employ a huge population,
understand the factors influencing smalisiness performance in their positive performance can bring hope to the problemrmef u
African counties because they are significantly different fronemployment in Kiambu County. This study seeks to establish the
those facing developed countries. These factors includeaavailactors that mfluence performance of traders in Limuru town
bility of business information, access to finance, availability aharket of Kiambu County.

managerial experience and access to infrastructure.

The main objective was to explore the factors affectinmg pe

The First 1993 Small & Mdium Enterprises (SME) baselineformance of small and micro enterprises in Limuru town market
survey revealed that there were approximately 910,000 SM&E&Kiambu County. Specific objectives included: to bth the
employing up to 2 million people. The second SME baselinafluence ofaccess to business information performance of
survey (1995), estimated the size of the SME sector at 708,08@all and micro enterprises in Limuru town market of Kiambu
enterprises employing up to 1.2 million pé® Compared to the County, to examine the effect afccess to financen perfa-
other sectors of the economy, the contribution of the SME sectaance of small and micro enterprises in Limuru town market of

to the countryds Gross

D o me sKtamhlu Céunty  detetming tBeDeiffect ohdabiity af mmaee d

f

13.8% in1993 to over 18% in 1999, (Sessional Paper No. 2 gdrial experiencen performance of small and micro enterprises
2005). Currently, it is estimated that the cdmition to the GDP in Limuru town market of Kiambu County and to determine the

by this sector stands at over 25% (Economic Survey, 2012).

effect of access to infrastructure on performance of small and

Despite the statistics, the Kenyan SME sector usually operatesmiaro enerprises in Limuru town market of Kiambu County.

smallscale, locally and at a subsistence level. They have fewer

employees (especially home based enterprisesy, operate for The study is beneficial to the following parties:

a shorter period, and have poor access to water and electricityl.
and few sell outside the establishments where the entrepreneurs
live (World Bank, 2006).

Majority of the SMEs are micro enterprises with fewer than
10 employees, whil@0 per cent of them are one person, own
account workers. This means that majority of SME entrepreneurdl.
are operating at the bottom of the economy, with a significant
percentage falling among the 53 percent of Kenyans living below
the poverty line of USD per day. The latter are largely forbsu
sistence and engage in economically uncompetitive activities
both in urban and rural areas (Kihonge, 2014). M.

At the fore front of challenges in Kenya lies the highrane
ployment rate among young people, whiche®imated to be
double the national level of unemployment of 12.7 percent.
Those young people who have a job are often engaged in lowV.
paying work. Hence, most of the unemployed people dispropo
tionately stem from the youth segment of the population &d b
long to the bottom 40 percent of the income distribution (UNDP,
2013).

Several studies have been carried out focusing on rperfo

The Central government of Kenytor the purpose of
policy formulation that will create a suitable
environment for the small and micro entrepreneur to
increase business growth and the consequent social
standard improvement.

County Government of Kiambuhe research will assist
the county government of Kiambu when formulating
policies on planning so as to assist them build holistic
policies that will inclue@ all traders in the county indu

ing small and micro entrepreneurs.

The Kenya Revenue Authorityor the purpose of ta

tion and also reaching out to this group of income-ear
ers who may not know that they have an obligation to
pay tax as per the laws KEnya.

Future researchershe study is of much significance to
research institutions, students and other researchers who
would get the findings useful in their investigation in
the area of study.

This research was limited to the factors affectpeyfar-

mance of entrepreneurs. Mwania, (2011), did a research on thance of small and micro enterprises in Limuru town market of

effect of Biashara Boresha Loan on Performance of Micro adambu County and the 965 businesses the traders carry out
Small enterprises owned by KCB Ruiru branch customees. Gtherein. The study mainly depended on the data provided by the
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respondents. This means that the accuracy of the data providadtegy into a coherent set of performance measures. According
depended on the information provided. The researcher handi@edKaplan & Norton (1996) the balanced soward not only la
the problem by making followp calls to clarify any issues thatlows the monitoring of present performance, but also triesge ca
were not clear. ture information about how well the organization is positioned to
Business information is usually confidential. Most of theperform in the future. Furthermore, the Balanced Scorecard has
respondents approached were reluctant in givifgrimation due evolved to become a core management todhamit helps CEOs
to fear of being victimized. The researcher handled the problemot only to clarify and communicate strategy, but also to manage
by carrying an introduction letter from the University so as tetrategy. In practice, companies use the BSC apptoaatcon-
assure the respondents that the information would be treatedpbsh four critical management processes, clarify and translate
confidential and would be used for academic puepamly. vision and strategy, communicate and link tetgic objectives
Further, the respondents had busy working schedules in the nand measures, plan, set targets, and align strategic initiatives and
ket which delayed the filling of questionnaires. The researchenhance strategic feedback and learning.
had to exercise utmost patience and make extra effort in demin
ing respondents and making constant folops so as toaguire 2.2.2 Sociological Theory
sufficient data from respondents. This explains why only 58.76% The sociological theory of entrepreneurship hokiwial
of the respondents were able to complete the questionnaires. culturesas the driving force of entrepreneurship. The enéepr
neur becomes a role performer in conformity with the role expe
tations of the society, and such role expectations base ien rel
II. LITERATUREREVIEW gious beliefs taboos, and customg/eber, (1920) held religion

This chapter reviews existing literature on the subject of thi the 'ma}jor drivgr of e_ntrgpreneurship, .and stressed on the Spirit
study. It outlines the literatureeview, the theoretical and wo ©! capitalism, which highlights economic freedom and private

ceptual frameworks, empirical review, research gap anu-su enterprise. Capitalism thrlve_s under the p_rotestar_lt vyork ethic that
mary. harps orthese values. The right combination of discipline and an

22 Theoretical Eramework adventurous frespirit define the successful entrepreneur.

2.2.1 The Balanced ScorecardBSC) 2.3  Conceptual Framewo_rk . .
BSC suggests managers to v, e wOgangeoftades fniL'H'FHﬁ”%arkgf %ePeP‘?é(f“rﬁﬁ”ﬁ'E e
from four dimensions, customperspective, internal perspective,faCtorS as set out into two categorle apen ent and indepn :
innovation & learning perspective, financial perspective (Kaplafﬁnt Va”"?‘b'es- Independ_ent vgrlables include: access to business
and Norton 1996). BSC incorporates financial and-fimaincial qurmatlon, _access to f'T‘a”C'a' resodrces, avfeulabmty of anan
measures in one measurement system. The objectives gryal experience in business and access to infrastructure. Go

measures of BSC are derived fromam gani zat i o ngLneny reqiatgns arg ipcluded as a erating variable. The

strategy. The Balanced Scorecard provides executives with&ationship of the variables is displayed in the figure 2.1 below:

comprehensive framework that translates a companyds Vvi sion
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Figure 2.1 Conceptual Framework

Access to business information se S
vices

1 Knowledge levels among entrepr

neurs

Performance SMEs in Limuru
market Kiambu County

—_— > 1 Increase in profit

Access to finance
1 Sources of capital

9 Accessibility to loans and Ability T Additional stock

Availability of managerial experience |—s T Additional employees

1 Training and development ohe
trepreneurship and businessrma
aagement

\ 4

Access to infrastructure
1 Access to good roads

1 Water and sewerage

1 Availability of adequate work

Government Regulations
1 Ease of Licensing
I Taxincentivegso SMEs

Independent Variables Moderating Variable Dependent Variable

2.3.1 Access to business information services and Accessing business information services has over the years
performance of SMEs been greatly enhanced with the emergence of various information
Access to business information services has been identifiadd communication technologies. In developed countries, b
as one areghat needs attention from governments and businessuse of weldeveloped information and commiaation ted-
services providers if the SMEs sector in developing countriesnslogies (ICTs) infrastructure and easy access to compute+ har
to achieve sustainable levels of growth and development. Maware and software, SMEs enjoy easy access to business info
firms in Africa operate in an informatigmoor environment due mation services. In developing economies there are mary cha
to lack of adegate business support services and the poor-infdenges regarding ICTs infrastructure and the cost of IT hamlwa
mation technological infrastructures (Oshikoya & Hussairgnd software. This in itself has created many problems
2007). Access to information has however not been given thethe area of business information services for the SMEs sector.
same attention as other constraints to growth of SMEs like accéssgovernments and business
to finance, markets, ¢dnology or training.
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service providers try to address the many challenges faciagge institutional issues covering a spectrum from the macro level
the SME sector, it is also importathiat the present use of ICTsto the micro level, which are accompanied by capacity deficie
in accessing business information services be identified in ordees (Basil, 2005). A wide spectrum such as this may only be
to provide more development support in this area (Levy, 2000).tackled by mainstreaming SME development in national éram
works. It is also noteworthy to add that effort to resolve access to
2.3.2Access to finance on performance of SMEs finance issues is not solely the responsibility of governments.
Lack of access to credit/ finance is almasiversally inde  SMEs need to take a better initiative than pointing it out &s the
cated as a key problem for SMEs. Credit constraints operatenimmber one obstacle: they need to mobilize joint advocacy and
variety of ways in Kenya where undeveloped capital markeecommendations, based on sound analyses, through thair me
forces entrepreneurs to rely on sfiffancing or borrowing from bership organizations. Most significantly, SMEs must implement
friends or relatives which is not enough to enableESMinde- sound business practices and continuously invest in good internal
take their business activities optimally. Lack of access to-longnaragement systems: in accounting, planning, financial, aaper
term tions and human resource management.
credit for small enterprises forces them to rely on high cost short SMEs identify financing, especially medium to letegm
term finance. There are various financial challenges that fafieance, as their topmost obstacle to growth and investment.
small enterprises. They include the high cdstredit, high bank These obstacles come at two levels.ldast developed econ
charges and fees. The scenario witnessed in Kenya particularlies, and in some transition and developing economies deficie
during the climaxing period of the year 2008 testifies the ne@iks in both the macroeconomic and microeconomic emviro
for credit among the common and low earning entrepreneursents pose challenges: high budget deficits and unstable e
Numerous money lenders in the name of PyramidreeBecame change rates and legal, regulatory and administrativércen
up, promi sing hope among t hemeri poses mjoe obstatlesets dcaess of SMEswd finanting. tirh
make it to the financial freedom through soft borrowing. Theome economies, capital may just not be available, property
rationale behind turning to these schemes among a good numiigits regimes may not allow ownership of land, markets for
of entrepreneurs is mainly to seek alternatives and soflitcretransfer of immovablessets may be very underdeveloped, credit
with low interest rates while making profits. Financial constrairdnd ollateral legislation may not allow certain assets that SMEs
remains a major challenge facing SMEs in Kenya (Wanjohi amdmmonly have access to, to be used as collateral, absence of
Mugure, 2008). registries for mortgages and pledges may increase risksde len
Finding startup finance for the business is the biggest hurdlers, contract enforcement and asset liquidation may be hampered
that many entrepreneurs go through. fEedter getting started, due toweaknesses in legislation and in the judiciary (Kinyanjui,
getting sufficient finance to sustain business growth is anoth2006).
problem. Research findings by McCormick et al (1996), Daniels The obstacles may be due to organizational capacitk-wea
et al (2003) Kinyanjui (2006) show how SMEs are constrainatesses: For example, in least developed economies, business
by finance. Studies undertaken by Kiiru, Btio and Masaviro services markets in accounting, auditing, financial management
(1988) for Kenya Rural Enterprise ProgrammeRKp) confirm andlegal counsel may be so underdeveloped that SMEs may not
that a major constraint within the small business enterprise sedber able to access or afford swsdrvices: essential services they
is financing. In the study carried in Nairobi among small man would need when they approach banks and other types @f len
facturing enterprises, Nyambura (1992) estabtisttet finance ers. In more advanced developing countries, where thera-is re
was rated among theiggest problem. In South Africa Eedensonable pogress in the fundamental institutions, SMEs may still
(2004) found finance as cited as one of the most prominent cdace challenges in accessing formal finance in the form of bank
strains. The problem related to finance includes lack ofrinfoloans, guarantees, venture capital and leasing. For instatce, al
mation on where to source for finance, restrictive lendifigred hough SMEs are by far the largest group of customers rof co
by commercial banks, lack of access to finance, insufficient fmercial banksn any economy, loans extended to SMEs are often
nancing, lack of track record required by the banks, limited alimited to very short periods, thereby ruling out financing of any
cess to collateral, and the fact that financial institutions Igek asizable investments. Moreover, due to hpgrceived risks in
propriate structure for dealing with SMEs. SME loans, access to competitive interest rates may also limit.
Insufficient financing is as much a problem as lack ief f In mary developing economies, banks prefer to lend to- go
nance and as a result of scarcity of finance, small enterprises amements, which offer less risk and higher returns, crowding out
unable to expand, modernize or meet urgent orders frommaustamost of the private sector from the financial system. The problem
ers. The profit Margins are usually little to support growtht-Harelated to finance includes lack of information on where to
per (198}) notes that businesses like grain millers and tailors aseurce for fimnce, restrictive lending offered by commercial
unable to compete with large manufactures of readge goods banks, lack of access to finance, insufficient financing, lack of
because they have to wait until a customer provides them withack record required by the banks, limited access to collateral,
raw material or money to buy it. Some may be unable to gand the fact that financial institutions lack appropriate structure
started untila customer pays the deposit, which will be used tmr dealng with SMEs. As a result of scarcity of finance, small
buy the raw material. enterprises are unable to expand, modernize or meet ungent o
Access to finance is essential for improving SME coirpetders from customers. Capital is therefore necessary for the long
tiveness, as SMEs have to invest in new technologies, skills aedm survival and growth of small enterprises. It should also be
innovation. Access to finance issues cannot be reddiyeim- noted tlat more money than required can be much of a problem
plementing financing schemes or programs in a vacuum. There
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as less money. More money means high cost for money in terfassional experience has been cited as an important factor- affec
of interest and may also lead to-worthwhile investments. ing many aspects of entreprenalirfirms. Experience takes

Most studies (Ngobo, 1995; Kibera and Kiberam, 1997; Chmany guises and breadth of experience is shown to benan i
joriga and Cassimaril997), point to finance as one of the keyportant factor driving the performance of firms, with the number
constraints to small enterprise growth. This is worsened by tbé previous jobs positively related to new firm performance
absence of financial markets in the developing countries. Sm@lumpkin & Marvel 2007). Thapa (2007) foundpasitive ass-
enterprise owners cannot easily access finance to expand bomtion between education and small business success. Ehe lik
ness and they are uslyafaced with problems of collateral,& lihood of failure was also found to be associated with tha-ow
sibility studies and the unexplained bank charges. This meams / manager 6s wor k experiemece p
that they cannot access finance to enable them to grow. Ngataion. Human capital is the most critical agent of SMEqo-
(1995) , makes a detailed analysis of finance as a constrainingnce. The recruitment of academically qualified employees is a
factor and includes colletal, interest rates, extra bank chargesiecessary start for sustainable human capital development in all
inability to evaluate financial proposals and lack of financiabrganizations. Human capacity has become a critical index of
management skills as hindrances to small enterprise growth. ldompetition in the world of business to the extent that thald
der developed financial markets impose additional constraintgpment of such capacities through training has become top prio
There are no financial #truments and no independent financialty in designing the strategic plan of business organizations (Tim
sources that are market driven. & Brinkerhoff, 2008).

Lack of access to credit/ finance is affects technology choice Education and skills are needed to run micro and small e
by limiting the number of alternatives that can be considererprises. Research shows that mégjoof the lot carrying out
Many SMEs may use inappropriate technology becauisethe micro and small enterprises in Kenya are not quite well equipped
only one they can afford. In some cases, even where creditrigerms of education and skills. Studies suggest that those with
available, the entrepreneur may lack freedom of choice becausere education and training are more likely to be successful in
the lending conditions may force the purchase of heavy, wamathe SME sector (King & McGrath2002). As such, for small
able equipment that can serve as collateral for the loamlitCrebusinesses to do well in Kenya, people need to be well informed
constraints operate in variety of ways in Kenya where undevén terms of skills and management. SMEs in ICT appear to be
oped capital market forces entrepreneurs to rely orfigalficing doing well with the sprouting of many commercial collegés o
or borrowing from friends or relatives. Lack of access to dondering various computer applications. Furtheiydies show that
term credit for small enterprises forces them to rely on bagt most of those running SMEs in this sector have at least attained

short term finance. college level education (Wanjohi & Mugure, 2008).
2.3.3 Availability of Managerial experience on performance Management is therefore necessary to enable group br bus
of SMEs ness goals to be accomplished through the functions ohipig,

Many SMEs owners or managers lack managerial trainirggaffing, directing, controlling activities, coordination and direc
and experience. The typical owner or managers of smait bugg. Personal characteristics of the owner/manager were inte
nesses develop their own approach to mamagé through a preted by Larson and Clute (1979) as lack of experience among
process of trial and error. As a result, their management stylesimall business managers who happen to be the ownersgeadin
likely to be more intuitive than analytical, more concerned witpoor performance and consequently to business failure. Bamback
day-to-day operations than lortgrm issues, and more oppariu and Lawyer (1979) also identified poor management as the root
istic than strategic in its concept (Hill, 188 Although this att  cause of many failings and poor performance of small business.
tude is the key strength at the staptstage of the enterprise-b Nzioka (1995) in the role of education in business performance
cause it provides the creativity needed, it may present problemstes that one dthe things that hold back the development of
when complex decisions have to be made. A consequencesofalli business is the need for better management.
poor managerial ability is that SMEs owners @l prepared to Good management means need for proper planning, control,
face changes in the business environment and to plan appropraatgnizing skills and proper staffing with qualified and cemp
changes in technology. tent employees.

Majority of those who run SMEs are ordinary lot whose e Harper (1984) observes that the poor growth of manyrente
ucational background is lacking. Hence they may not well lgises of all sizes, suggest that the scarcity of competentgnana
equipped to carry out magerial routines for their enterprisesers is a more serious constraint on economic development. As the
(King& McGrath, 2002). Management skills relate to thenew enterprise becomes larger, the more need for managers to plan
er/manager and the enterprise. Bennet (1997) defines manazpordinate and control the activities of the enterprise. The owner
ment as concerned with the deployment of material, human anto is likely to be the manager of the small enterprise may not
finance resources with the design of amigation structure. have the training, skills and experience to steer the operations of
Haimann (1977) looks at management as a process of gettihg business successfully hence affecting businessrpwfice.
tasks accomplished with and through people by guiding amd nHe/she may operate in a very rigid environment sometimes not
tivating their efforts. dictated by sound business and management decision baot by s

cial and cultural norms. The inability to keep proper records, to
Cant and Lightelm (2003) in a survey of small business failuseparate business operations from personal, manage cash flow
maintain that entrepreneuadten have good ideas and ararco and growth is likely to affect business performance.
petent but they do not have a clue on how to run a business and The informal sector has proved that it can be a factor that
have no underlying appreciation of business fundamentads. Pcan boost economic growth in Kenya. In this sector, practical
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skills are being developed at low cost and with financial suppodific policy measures to ensure that technology servicesrand i
variows types of small scale technology could be developed frastructure are provided. (Wanjohi, 2009policy initiates in
labourintensive enterprises that could absorb hundreds of yourayitalizing the SME susector should not be only government
job seekers. However, those who run the businesses in this seetwgineered, but all the stakeholders in development arena should
lack adequate business skills mainly attributetbvo levels of take frontline.
edwcation. It is not sufficient to know how to produce a higl2.36 Performance of SMEs
quality product. The producer must also know how to selfi-it e  Earlier studés have shown that several factors affeat pe
fectively and how to control the financial side of the business afmrmance in SMEs. The major factor has been shown as lack of
in doing that the entrepreneur must be skilled in businesapital and financial resources. However, Dia (1996) found that
(Wanjohi, 2009). additional capital and finance can be overcome through anov
2.3.4 Access to infrastructure tion and creativity. Katin (1990) also found out that access to
The inadequacy of the physical infrastructure is a principleommercial credit did not contribute to entrepreneurial success in
cause of low levels of investment and unsatisfactory performanaey significant way. Some researchers argue that small bsisines
of small and micro enterprises. The economic recovery strategy are undercapitalized. Business owners in Africa tendeto d
paper, 2003 has idgéfied poor infrastructure as a critical factor pend upon their own fanyilsavings and access to capital remains
that constrain profitable business in Kenya. The infrastructuee challenge. Most of them cannot meet the requirements for
problem includes poor state of roads, inaccessibility to landpmmercial loans, and those who do find such loans expensive.
work space, electricity and utility. Lack of allocation of suitable  Administrative problems have been cited as a major cause of
land to SMEsin most urban and rural areas is a major inipedbusiness failure. Kazooba(Q@6) found that poor record keeping
ment to growth and development. Inaccessibility to land and laekd lack of basic business management experience and skills
of property rights hamper access to infrastructure and utilities byere major contributors. Other factors identified are inexperience
line SMEs (Nteere, 2012). in the field of business particularly lack of technical knowledge,
Ombura (1997) points out that infrastrugunetworks are lack of managerial skillsnhadequate planning and failure to do
useful instruments within network economies. Infrastructure amdarket research (Lusier, 1996, Mahadea & Murphy 1996).
related services help to make things happen, it feeds and it is fed Ntakobajira (2013) exploring performance of SME:-co
by trade, it fuels foreign direct investment, it backs up tha-crecludes that access to business information services affected the
tion and sustainability of industrial cless, it cuts costs and sai  performance of business to a greateextand that access to f
es competitiveness. A spatial planning approach ensures the mzsice affected performance of SMEs because it limitedrihe e
efficient use of land by balancing competing demands within thieepreneurs' ability to take advantage of opportunity as and when
context of sustainable development (Rozee, 2003). It becomestlagy arose. The study further concludes that technology affected
ongoing, enduring process of managichange by a range of the businesses to a very great extenfamylitating communia-
actors, in the interests of sustainable development (Tewdwign with both the supplier and customers, by easing the trenspo
2004). This makes efforts to promote industrial developmetdtion of goods and by easing the marketing of the products.
extremely urgent and rural focused (Kinyua, 2012). 2.4 Empirical Review
2.35 Government regulations on performance of SMEs A study by Mwania, (2011) on the effect of Biashara
The current constitutional framework and the new Micro anBoresha Loan (BBL) on Penfmance of Micro and Small emte
Small Enterprise Act 2012 (MSE Act 2012) provide a window ofrises owned by Kenya Commercial Bank (KCB) Ruiru branch
opportunity through which the evolution of SMEs can be realizezlistomers with objectives to review the lending procedures of
through the devolution framework. However, the impact obeev biashara boresha loan, to assess the effect of BBL on MSEs pe
lution of SMEs development depends on the architecture of tiermance and to find out the challengesefhdn lending to
regulatory and institutional framework inclined to support SMESMEs, found out that besides BBL, there are other facters b
in an economy (Kigguddu, 2000). Research by Harper (200dgved to have an effect on business performance. It also found
observes that governments that are not concerned withdthe pro concl usi ve results on the r
motion of small entemises should examine the impact of itd-po level of education and business performance. @f 50% e-
icies and programmes on the small businesses. Mann et al (19)ndents who received training in their areas of business, 49.5%
makes a similar observation that government regulation aboaported that their businesses were doing well, concluding that
wages, taxation, licensing and others are among the importagievant training can produce positive results in the running of
reasons why the informal &®r business develops. Without ear businesses. Mwania concluded that infant businessed sp-
ful attention, government policies could crush the small businegsrt in their early years when their motivation is high andinn
sector in any economy. vation is low and that collateral requirements at KCB Ruiru
Government policies should aim to encourage and promatbould be made a bit flexible and repayment period should be
the development of local technologies. Emphasis should be iooreased to at least a year because SMEs only manage to access
the pranotion of the local tool industry to reduce reliance om small amount of loan due to short repayment periods. 53% of
i mports. SMEs are said to f aBB& custonietsiintetviewed fellytheopfocessmad dumbersosne. 0
of their size and resource limitations, they are unable to develSpme felt that after availing all the required documentation, the
new technologies or to make vital changes in existing ones. Stillynaround time was not acceptable. 52% of the entrepreneurs
there is evidence that SMEs have the potential to initiate minatilized the loan advanced 100% for working capital and their
technological innovations to suit their circumstances. Howeveaevenue increased from previous thus boosting the business pe
for SMEs to fully develop and use this potential, they need spformance. 11.9% diverted the amounts advanced and threy co
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fessed as having difficulties in meeting their repayments on timgositively and significantly affect performancé ®MEs; macro
They also sawheir sales turnover decrease from the previousnvironment factors were found to significantly affect perfo
due to the increase in operating costs brought about by the intmance and Infrastructure did not significantly affect performance
est rates on the loans advanced. of SMEs in the study area. The study results also indicated that
The study also found a positive correlation between BBas number of years in operations increased thionpeance in
and entrepreneurs business performance and udett| that SMEs increased. The study recommended that banks simould i
young businesses require more support financially to supplem@nbve access to finance through offering better lending terms and
their working capital. The study recommended that Kenyeonditions and collateral requirements; focus on acquirfmg a
Commercial bank had a few issues to address such as lendgingpriate management skills such as financial, marketirdy an
procedures, collateral requirements and repayment period-to entrepreneurial skills and effectively strengthen the macré env
surebetter customer satisfaction and that further research shoutthment in order to increase SMEs performance.
be done on entrepreneur 6sn-comp stude llycMugos(2012) to mmpestigaitet factora affecgng v e
ment regulations etc. women entrepreneursd performan
Another study by Gathitu (2007) on Factors affecting pe(CBD) of the cityof Nairobi, had the objectives, to assess the
formance of entrepreneurs in privately run seespdchools in financial accessibility, assess the effect of record keeping cha
Thika had objectives, to find out factors that entrepreneuns cdenges, to establish effect of budgeting on financial factorstaffec
sider important when locating a business, to identify the ri ng women entrepreneurso6 fderfo
sources and facilities entrepreneurs consider important faz-a skect of working capital management on the women entepr
ondary school, to determine the performance of pgisecod- neur sd performance. The sttudy
ary school owned by professional teachers, to investigatehwheing performance of women entrepreneurs as, lack of eetrepr
er those schools owned by professional teachers are more sweurial training and education, outdated technology on women,
cessful than the rest, to investigate the marketing strategies upedr access to markets, mignagement of resources by women,
by entrepreneurs in private schools, to investigateptbblems lack of management skills and fraud. The study identifies finance
faced by entrepreneurs in secondary schools and what entrepis the major impediment affecting performance of womereentr
neurs thought could solve these problems. The study found @uéneurs. It recommends that banks should develop a product for
that many entrepreneurs do not assess the need when locatimgpmen entrepreneurs that is spédo allow them access loans.
school, but are mainly attracted to their location by pelsmore It further recommends that government should offer business
venience. It also found out that marketing strategies used weéraining to women and that it should have good policies pr su
wanting and that most entrepreneurs appear to have more chasityt of women entrepreneurs. The study advocates for women
like objectives than business, which explains why their enterprieducation through seminars to help them keegper records
es are not doing well. The study recommended that thergovewhich shows proper business operation, and help them assess the
ment should have a policy change to encourage more estrefyusiness margins and mauk to weigh the rate of business r
neurs to start private schools. The study notes that the rgoveturns on their own.
ment is the main beneficiary of private schools as their preser:& Critique of Existing Literature Relevant to the Study
would go a long way in reducing its fiscal burden in education. The study agrees with Mwani§2011); Mugo (2012) and
The entrepreneurs should also be more aggressive in marketifigyua, (2014) that finance affects performance of SMHEs. F
their schools. Many location decisions are based on personahce aspect is key in any business and most of the reviewed
preferences that could mean that a business owner will locatstadies do talk about it. But it is notable that finance alone cannot
business within proximity. It is important though for an enteepr make entrepreneurs successful. It musinbegniformity with the
neur b eliminate personal preferences that are emotional ottegre r sonds wi | | to succeed in bu
than rational (Gichira & Dickson,1991). It is very important for an which the enterprise is set. The above studies ignore the aspect
business to be near market areas in order to serve the custon@rgovernment as a regulator of the business environment and the
A business owner must study the market and find out whw- is ifact that enterprises do not gaheir full potential when they do
terested in buying your service or product. Since almost alil busiot comply with set laws and regulations. This makes them target
nesses need to have extra hands apart from the owner, it thereforbarassment and exploitation by law enforcers which in the
needs to be located close to workers you need. Some areas dgmg term is expensive, disrupts business and affects itsrperfo
cially the remote areas do not attract workers. Some communitieance.
will seek development and will welcome new business ventures SMEs continue tde hailed as a huge employer in thenKe
while others will be hostile. Where the community is hostile, thgan economy. However, the entrepreneurs still continuento la
location should be avoided as it affects the business negativglyish in poverty since most of them do the businesses for their
(Gichira & Dickson, 1991). survival. Many SMEs though operational stagnate at one stage
Kinyua (2014), researching omdtors affecting the penfo for many years, performing dmlly and employing only the
mance of small and medium enterprises in the Jua Kali Sectorowner. This means that such SMEs die when the owners die. No
Nakuru town, Kenya with objectives tovestigate e role of legacy and perpetuity is expected when performance in these
finance, management skills, maanvironment factors anchi SMEs is negligible.
frastructure on performance of small anédiumsized ente 2.6 Research Gap
prises in the Jua Kali sector in Nakuru town. The findingsind A lot of research has been carried out locally and iatern
cated that; that access to finance had the potential to positiviébnally reviewing small and micro enterprises. Most of these
affect performance of SMEs; management skills were found tesearch concentrate on businesses in the cities and unian ce
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tres. They also concentrate on their study areas based on tfaiences about relationships between variables are made from

own objectives. There is scarcity of literature touching on thmncomitant variables.

rurd traders. Therefore, the proposed study will build on the | The research design was a survey conducted sample of

cal literature on factors that affect performance of rural marksmall and medium sized enterprises (SMEs) within the Limuru

traders. Similar studies have focused on the challenges facednmrket, Kiambu County. According to Owens (2002), survey

SME traders but this study will concentrate on what affects theesearch design has the advantage of uniqueness since info

performance. The impact of access to business informatien, anation gathered is not available from other sources, having unb

cess to finance and availability of managerial experience are ysed representation of population of interest and standardization

to be researched as a single intervention in a rural setting. Thfsmeasurement as same information is collected from eeery r

study will concentrate mainly on the factors that affecfgser spondent.

mance of vendors in Limuru market of Kiambu County, Keny&8.3 Target Population

The scarce availability of reliable and valid data continues to be The target population consisted of all the SMEs operating

one of the key obstacles in understanding small and micre-entwithin the Limuru Market in Kiamb County. From the records

preneurs in the rural Kenya. This study will help to build am thof Limuru Subcounty of Kiambu County, there are 965 eegi

locally scarce available data. tered business operators in Limuru town Market. The businesses

2.7 Summary in operation are mainly in cereals, fruits, beverages, vegetables
The study is on the factors affecting performance of smalhd poultry. This is as shown in table Bdlow:

and micro enterprises in Limuru town market of Kiambu County.

The theories used to explain the study are the balanced score card Table 3.1 Target Population
theory andhe sociological theory. The studies quoted are Mwa

ia, (2011) on the effect of Biashara Boresha Loan (BBL) an PeCategory Freguency
formance of Micro and Small enterprises owned by Kenygereals 300
Commercial Bank (KCB) Ruiru branch customers; Gathit@&ruits 280

(2007) on Factors affecting perfoance of entrepreneurs inipr Tubers 104

vately run secondary schools in Thikényua, (2014) on factors Vegetables 229

affecting the performance of small and medium enterprises in theultry 52

Jua Kali Sector in Nakuru town, Kenya andstady by Mugo Total 965

(2012), to investigate factors affecty women entrepreneur s?o

performance in Central Business District (CBD) of the Clty 0@4 Sample size and samplintgchnique

Nairobi. The section discusses the sampling technique and how the
sample size igrrived at. The sampling design refers to thm-sa

pling method used to arrive at the sample size.
. METHODOLOGY

3.1 Introduction 3.4.1 Sample size

This chapter presents the research methodology adopted in According to Mugenda and Mugenda (2003), a sample of
conducting the study in or dad30%ipgoosdenpuge i well ghgsand the Qleénfnﬁﬁén thg b j
which is to find out the factors that affect the performance §&mple are more dm 30. Mugenda and Mugenda (2003) further
small and micro enterprises in Limuru town market of KiambgXplains a simplified formula for calculating sample size of a
County. The chapter is thus structured into research design, fepulation that is less than 10,000 as below:
get population and sample, data collection and data analysis. N

3.2 Reseech Design ] B

Research design is the arrangement of conditions forceolle 1+n/N _ . .
tion and analysis of data in a manner that aims to combige reyVhere: nf = the desired sample size when the population
vance to the research purpose with economy in procedwe (KS less than 10,000 . o
thari, 2004). The study adopted a descriptive designusecthe n = the desired sample when the population is more
study seeks to answer the why, how and when of the probléh@n 10,000
under study. There are a number of advantages of descriptve N = the estimate of the population size

research, however the two main benefits of this research method

is being able to use various forms of data as well as inconpgrat384

human experience. It gives researchers the ability to look Rff ------------------- = 274

whatever they are studying in so many various aspects and can 1+ 384/965

provide a bigger overview as opposed to other forms of research. This gives a sample size of 274 resgents as indicated in
Descriptive research involves field Survey where the rthe table 3.2 below. The Sampling frame included: Cereals, fruitS,

searcher goes to the population of interest to ask certain issiféders, vegetables and poultry.

about the problem under the study. Mugenda and Mugenda

(2003) describe descriptive research design as a systenmatic, e Table 3.2 Sample size

pirical inquiring into which the researcher does not have a direct

contrd of independent variable as their manifestation has alreafategory Frequency Sample pro- Sample
occurred or because they inherently cannot be manipulated. | portion size
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Cereals 300 28% 84 The study used multivariate regression analysis to establish
Fruits 280 28% 79 relationship between the independent variables and the diepen
Tubers 104 28% 29 ent variable by use of the following regression:
Vegetables 229 28% 67 Y = 0 B bl j 1t 2@ 2 * 3['.}. 3 + 4j‘b; + 5j‘b:, + !
Poultry 52 28% 15 Where;
Total 965 28% 274 Y = Business performance (Dapmkent Variable)

X171 X471 Independent Variables
3.4.2 Samplingtechnique Xsi Moderating Variable

The study applied stratified sampling technique where 28% = Business Information Services
of the population in each sampling frame was selected to iparti&2 = Access to Finance
pate in the study. For the exact indivals to participate in the X3 = Availability of Management Experience
study, the researcher used simple random sampling techniqueXas Access to Infrastructure
it offers every member of the population an equal chance-of bXs = Government Policy and Regulations (Moderatiragigble)

ing included in the sample. by = Co-efficient of the model
b, 1 bs = Beta Ceefficients of Determination
3.5 Research instrument ‘ = Stochastic Error Term

The study employed the use of questioregto collect pr
mary data. Gall and Borg (1996) points out that, questionnairdg.2  Data Presentation
are appropriate for studies since they collect information that is Quantitative data was presented through the use of statistical
not directly observable as they inquire about feelings, metivtechniques such as bar charts, pie charts, percentageean
tions, attitudes, accomplishments as weleageriences of irid quency counts. Qualitative data was presented descriptively.
viduals. They further observe that questionnaires have the added
advantage of being less costly and using less time as instruments

of data collection. The questionnaire, which was s&tmictured, IV. FINDINGSAND DISCUSSION

was administered through drop and plater method to the 4 1 |ntroduction

sampled population. This chapter presents the analysis, presentation, discussion
) and interpretation of the data collected from the administered

3.6 Data collection procedure uestionnairesThe collected data was edited and cleaned for

The researcher administered the questionnaires to tee relompleteness in preparation for coding. Descriptive statistics
vant respondents in an effort to achieve the necessary- infguch as mean and standard deviation were used to analyze the
mation. Research assistants were used to assist the researchyara. Regression analysis was used to test the relationship b
gathering the information. The assistants were trained and-undgeen the variables der study in relation to the objectives of

stood the research study and what was expected of them. Jh¢ study. Analysis of variance (anova) was used to confirm the
research assistants were trained on the aspects of the nuesf@dings of regression.

naire and on how to handle the respondents to ensure thatl ethic
considerations were observed. Smdiministered questionnaires 4 2 Results of the Pilot study
allow the participants to respond to the questions by themselvgs 1 pata Reljability

and at their own pace. Thevy e aryfstihdRiabiliy Rhe Dikb® stdleSBed bhlnis &t8dy, b

ing them the time to think through their responses (Monsen &e | j abi | ity analysis was done

Horn, 2008). measure. Aeliabilitycoe f f i ci ent of U @ 0. 7
] ] quate. In this case, a reliability -efficient of 0.805 was regi

3.7 Data Analysis and Presentation tered indicating a high level of internal consistency for the Likert

3.7.1 Data Analysis scale used as shown in table 4.2 below.

The questionnaire was checked for completion. Mugenda &
Mugenda (2003) assert that data obtained from the field in raw
form is difficult to interpret unless it is cleaned, coded anat
lyzed. Qualitative analysis consisted of examining, categorizing,
tabulating and recombining evidences to address the research
guestions. Qualitative data was grouped into meaningful patterns
and themes that are observed to help in the summarizing and
organization of the data. Quantitative analysis was analyzed Table 4.1 Aphaonbachos
through the use of statistical techniques such as frequency
counts, percentages, arithmetic means, modes, pie charts
tabulation to show differences in frequencies. Qualitative da

Reliability Statistics

was analyed descriptively. Bar charts were used to display-no

inal or ordinal data. Statistical Package for Social Sciend Cronbach's Alph

(SPSS) versions 21.0 were used to aid in coding, entry amd a Based on Standardiz

ysis of quantitative data obtained from the closed ended-qyCronbach's Alpha  [ltems N of Items
tions.
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Reliability Statistics
Response rate Frequency Percentage
Cronbach's Alph Completed 161 58.76%
Based on Standardiz o
Cronbach's Alpha  |ltems N of Items Incomplete 113 41.24%
0.805 0.767 24 Total 274 100
4.3.2Main Business Activity
4.3 Demographic Information The study sought to know the business activities tie r
4.3.1 Response rate sponderg 6 Limdru town marketwere involved in. The study
A total of 274 questionnaires were administered and tleest abl i shed t hat most (32. 9 %)

study managed to adiih 161 completed questionnaires représendealers followed by 31.1% of the respondents who dealt &t cer

ing 58.76% response rate. The questionnaires containest quals and then 20.5% of the respondents who sold fruits. Only 4.3%
tions that addressed the objectives of the study. The objectiveobthe resondent s6 were poultry deal
the study were: To establish the influence of access to business udy sought answers fromrresp
information on performance of small and micro enterprises inent business activities. The findings are as shown in Figure 4.1;
Limuru town market of Kiambu County; To examine the effect

of access to finance on performance of small and micra-ente

prises in Limuru town market of Kiambu County; To determine

the effect of availability of manageli experience on penfo

mance of small and micro enterprises in Limuru town market of

Kiambu County and To determine the effect of access ta-infr

structure on performance of small and micro enterprises-in L

muru town market of Kiambu County. The responde ia as

shown in Table 4.1.

Table 4.2: Response Rate
Figure 4.1: Main Business Activity
4 N\

Main Business Activity
35 329
31.1
30
25
205
20
15
11.2
10 i
43
5
O i T T T T
Poultry Tubers Fruits Cereals Vegetables
4.33 Years of Existen@ have been around long enough to understand the issues sought by

The study sought to know the number of years the busineshe researcher. The findings are as shown in Table 4.3
es had been in existence. The study established that most
(42.2%) of the businesses had been in existence for more than 10

years followed by those in existence foll® years at 20.5% and Table 4.3Years of Existence
then those with & years of existence at 15.5%. Only 8.7% ha
been in existence for-2 years. This indicates that the businesst Frequency Percent
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More than 10 years 68 42.2
8-10 years 33 20.5
5-7 years 25 15.5
Less than 2 years 21 131
2-4 years 14 8.7
Total 161 100.0

4.34 Gender of the Responderst

The researcher sought and obtained thedge details of
respondents who participated in the research. Majority (74.4%)
of the respondents were female while 25.6% were male. This is
an indication that the researcher observed gender balance in the
administration of questionnaires. It also implteat most of the
respondentsé in Limuru Towhn ma
ings are as shown in Figure 4.2

Figure 4.2 Gender of the Respondents

\ N

Gender of Respondents

M Male

M Female

/

4 3.5 Level of Education

majority (55.6%) of the respondents were primary school leavers
while 38.9% were secondary school leavers. Those who had a

The respondents were further requested to indicate themllege level of education were the least at 5.6%. The study fin
highest leel of education. It is important to consider the level oings are shown in figure 4.3 below.
education of the respondents because it has an impact on the way
the respondents interpret the questions. The study found out that

Figure 4.3: Level of Education
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4 N
Level of Education
College 5.6
Secondary 89
Primary 5.6
0 10 20 30 40 50 60

J

4.36 Number of Employees
The studyfurther sought to know the size of the businesse&4. Business Information Services

121

at Limuru Town market by virtue of the number of employees In this section, the researcher sought to know the extent to
each had. The study established that 97% of the businesseswhith Business Information Services affected the performance of
0-5 employees followed by those who had® employees at Micro and Small Enterprises in Limuru Town Market. The extent

1.8% and those with 115 employees at 1.2%. This indicateswas measured on a Likert &e of 15 where 5 To a very great
that most of the businesses in Limuru Town market are micextent, 4 To a Great Extent, -3To a Moderate Extent,-2

businesses of less than 5 employees. The results are showrSihall Extent, and -INo extent. Interpretation was done as fo

Table 4.4 below. lows: 21.5: No extent; 1£.5: Small Extent; 2:8.5: Moderate
Extent; 3.64.5: Great Extenand 4.6 5.0: Very Great Extent.

Table 4.4: Number of Employees

The results of the study are as shown in Table 4.5 below;

Frequency Percent Table 4.5: Effect of Business Information Services
0-5 156 97.0 -
Mean Std. Deviation
6-10 3 18 Access to business informati
11-15 2 12 affects performance of n2.95 1.85
Total 161 100 business
Business information is readil1 51 1.06
4.3.7 Source of Initial Capital available in this market ) '
The study further request the jyormation available 142 ‘091
v_vhere they opta[ned their initial caplta}l from. The _study l_}};tq relevant to our business . .
lished that majority (75.2%) of the businesses obtained thieir i he inf . lable ni
tial capital from personal savings followed by 11.8% of the r;r e ormfatlr:)n ﬁva' able n
spondents who obtained their initial capital from familynme t;)rms us of the changes in 11.39 0.90
bers. Only 1.9% obtained their capital from bank loans. This i PUSINEss environment
plies that most respondents obtain their initial capital fro The m_forma_tlon necessary 11 31 0.86
sources that @t little or no interest rates. The study finding:the bisiness is availed on time ™ '
are as shown in Table 4.5 below. Overall Mean 1.72 1.12

Table 4.5: Source of Initial Capital

The study established that access to business information
affects performance of businesses at Limuru Town Market to a

t

Frequency Percent moderate extentM= 2.95,SD= 1.85). Business information was
Personal savings 121 75.2 only readily available at the Limuru Town Market only to no
Family 19 118 extent at all M=1.51, SD= 1.06) and the avallable_lnforma'_[lon
; i was not relevantM= 1.42,SD= 0.91). Further, the information
Relatives 16 9.9 available does not inform the respondents of the changes in the
Bank loans 3 1.9 business erikonment M= 1.39, SD= 0.90) nor does it get
Others 2 1.2 availed on time NI= 1.31,SD= 0.86). The standard deviations
recorded indicate the extent
Total 161 100
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spondent sod dihé dtateemendin regard ® wiethe Mean Std. Deviation
access to business information affects performance of busines
(SD= 1.85) while they differed less on the statement thatrihe |

Availability of managerial skill:

formation necessary for the business is availed on tigi= ( 21d €xperience affects my i 3.89 1.35
0.86). Overall, the businessformation services at Limuru Town nes-s. . _
Market affected the performance of businesses only to a snTraining on managerial skil, ., 154
extent M=1.72,SD= 1.12). are required in my business '
| get training on business mé,, o 1.49
4.5 Access to Finance _agement skills frequently. ' '
The researcher further sought to know the extent to Wh'OveraII Mean 330 145

access to finance affected the performaotdlicro and Small

Enterprises in Limuru Town Market. The extent was measured . A . .
on a Likert Scale of -5 where 5To a very great extent; 4To a The study established that availability of managerial skills
Great Extent. 3To a Moderate Extent-Small Extent. and-1 and experience affects businesses at Limuru Town Market to a

No extent. Interpretation was done as follows:1.5: No extent; 9reat extentNi= 3.89, SD=1.35) while training on managerial

1.62.5: Small Extent; 248.5: Moderate Extent; 3.6.5: Great SKills are required in the businesses to eagextent ¥= 3.62,
Extent and 4.6 5.0: Very Great Extent. The results of theSD=1.54). Further, the respondents reported that they do not get
study are as shown in Table 4.6 below: trainings on business management skills frequerily .37,

SD= 1.49). Overall, availability of managerial experience dffec
ed business performance only to a moderatenexM= 3.30,
SD= 1.45). However, there were variations in the responses as

Table 4.6: Effect of Access to Finance

evidenced by the standard deviations shown along side.

Mean Std. Deviation

Accesjbi"ty to Capita| expose 4.7 Access to Infrastructure
my business to better opportu4.43 1.38 In this section, the researcher sought to know the extent to
ties which Access to infrastature affected the performance of Micro

P . and Small Enterprises in Limuru Town Market. The extent was
;’-(\)ccierﬁ;kgl\l;% toblf;ﬁgzg hztsar:ii4.37 1.16 measured on a Likert Scale oblwhere 5 To a very greatye
mance tent, 4 To a Great Extent, -3 o0 a Moderate Extent,-BSmall

o . Extent, and 1No extent. Iterpretation was done as follows:- 1
Accessibility to capital for m , ;o 1.29 1.5: No extent; 1.2.5: Small Extent; 2:8.5: Moderate Extent;
business is very challenging 3.64.5: Great Extent and  4:65.0: Very Great Extent. The
Overall Mean 4.33 1.08 results of the study are as shown in Table 4.8;

. . . Table 4.8 Effect of Access to Infrastruture
The study established that access to capital exposés bus

nesses in Limuru Town Market to better opportunities to a gr-=+

extent M= 4.43,SD= 1.38) while it also leads to improved bus Std. Deva-
ness performance to a great extedt(4.37, SD= 1.16). The Mean tion

study also dund out that access to capital for businesses is vGood road network is available to

challenging to a great exter€ 4.18,SD= 0.69). Overall, @ around Limuru market and its easy4.16 1.09

cess to finance affected the performance of business at Lirrbring our stock to the market

Town Market to a great extent (M= 4.33, SD= 1.08). Thedstal|nfrastructure affects performance 40 120

ard deviation idicated that the responses were not necessagyr husiness 05 .

clustered around the mean but were dispersed. The working space allocated is acée

4.6 Availability of Managerial Experience ble ] o
In this section, the researcher sought to know the exten The working space allocated is Su, ,- 1.29

which Availability of Managerial Experience affed the pe  Cient for our business

formance of Micro and Small Enterprises in Limuru TownrMaThere is sufficient light in the allocat

3.65 127

ket. The extent was measured on a Likert Scale®fahere 5 working space 3.13 1.67
To a very great extent; 4To a Great Extent, -3J0 a Moderate gqqt paths in the market are in g

Extent, 2 Small Extent, and -LNo extent. Interpretatio was condition 3.06 151
done as follows: -1.5: No extent; 12.5: Small Extent; 2:6 Toilets are available and are access

3.5: Moderate Extent; 3-8.5: Great Extent and 4-6.0: Very . t2.81 1.41
Great Extent. The results of the study are as shown in Table!" the market

below; Overall Mean 3.47 1.35

Table 4.7 Effect Availability of Managerial Experience The study established that good road network is available to

the business people around Lim
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to bring stock to the market to a great extent (M= 4.16, SD49.2 Extent of Business Performance

1.09). The study also fodnout that infrastructure affects rpe The researcher sought to know theeextto which the Micro
formance of businesses to a great extdt @.05,SD= 1.20). and Small Enterprises in Limuru Town Market were performing
The respondentsdé al so r epor tirerélationha variods tperformamae lparamgters phe exdent avhsl
to them is accessible to a great extavit (3.65,SD= 1.27) and measured on a Likert Scale oblwhere 5 To a very greatye
sufficient only to a moderatextent M= 3.45, SD= 1.29). tent, 4 To a Great Extent,-3To a Moderate Extd, 2 Small

Foot paths in the market are in good condition only to a moderd&igtent, and 1No extent. Interpretation was done as follows: 1
extent M= 3.06,SD= 1.51) while toilets are available and arel.5: No extent; 1.2.5: Small Extent; 28.5: Moderate Extent;
accessible also only to a moderate extéfit ¢.81,SD= 1.41). 3.64.5: Great Extent and  4:65.0: Very Great Extent. The
Overall, infrastructure &cted performance only to a moderataesults of the study are as shown in Table 4.11;

extent though varying opinions were given by the responde
as evidenced by the significant standard deviations. Table 4.11: Extent of Business Performance

4.8 Government Policy and Regulations

In this section, the researcher sought to know the ekpent
which Government Policy and Regulations affected the perfcincrease in sales 4.60 0.55
mance of Micro and Small Enterprises in Limuru Town Marke

Mean Std. Deviation

The extent was measured on a Likert Scale-bfvthere 5 To a Business expansion 441 0.89
very great extent,-4To a Great Extent, -Jo0 a Moderate &  cystomer retention 3.68 0.98
tent, 2- Small Extent, and -INo extent. Interpretation was done
as follows: 11.5: No extent; 1.2.5: Small Extent; 2:8.5: Increase in stock 3.45 1.13
Moderate Extent; 3:8.5: Great Extent and 4:65.0: Very .
Great Extent. The results of the study are as shown in Table 4,V/aste reduction 1.76 0.74

Cost reduction 1.61 0.71

Table 4.9: Effect of Access to Infrastructure
Overall Mean 3.25 0.83
Std. Deva-
Mean tion I n relation to increase in s

Government policy and regulatio4 16 1.09 businesses to be doing well to a very great extdnt4.60,SD=
affects our business in Limuru mark: ™ ' 0.55) while business expansion was rated to a great exfent (
Overall Mean 4.16 1.09 4.41, SD= 0.89). The ratings on customer retentidi= 3.68,

SD= 0.98) and increase in stockl£€ 3.45,SD= 1.13) also ind

. . cated that the performance on those aspects was to a great extent
The study established that government policy and aegul nd moderate extent respectively. Waste reductdda (.76,

tions affects busisses in Limuru Town market to a great exter@ )
. _ D= Q.74) and Cqst reductjo g},f{l@%: 0.71) were théeast

as evidenced byM=4.16,SD= 1. 09) . However q ﬁl rgg 8}1 Al

had varying opinions on the extent to which policy and uIrated performance parameters indicating they were rated to a

tions have on the businesses as evidenced by the significant v%lv@efél rgi(é?jngé bgvféﬁq"’ \E\r/];l ?gin;zzzsr;g Ié';?&;j BT%N gDn:arket
of more than one ahdard deviation. 9 e

0.83).

4.9 Business Performance 4.9.3 Ways of Improving Business Performance
4 9.1 Business Performance Measurement e y P 9

The study sought to know holiuh ECECERE THTRE TS L2 TP gl
the performance of their businesses. The study found out tfe)au sine sps e s Ma P orit P (70. Z%) o
majority (88.2%) of helpaformance Pe8s8 Fo q‘irrﬂar%use gs thng egfaeasteléjtrwealydof itrr{proving pérform(;nce
of their businesses using sales while 11.8% measured the p ile 14.9% suggestemanagement training and practice. Only
formance of their businesses using number of customers‘:/_tyi : '

shown in Table 4.10. Further %555996%%. ‘”8pf°"e9 c%essrtoeirgo at{fe@%rsr?twgift);i(;f e

method of measurement to be effective while 40.4% fedirt proving the USINEsSes at Limuru Town ar he resu
method was very effective. the study are as show in Table 4.12;

Table 4.10° Business Performance Measurement Table 4.12: Ways of Improving Business Performance

Frequency Percent Frequency Percent
Using sales 142 88.2 Access to finance 113 70.2
Using number of customers 19 11.8 Management training and practip4 14.9
Total 161 100.0 )
Access to infrastructure 19 11.8
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unknown beta values of the regression modéle beta values
indicated the direction of the relationship. Asfitve or negative

Access to business information g5 3.1

Total 161 100.0 sign indicates the nature of the relationship. The significaat va

ues (pvalue) under sig. column indicate the statistical signif
cance of the relationship or the probability of the model giving a
wrong prediction. A pvalue of less thaf.05 is recommended as
ét signifies a high degree of confidence.

4.10Regression Analysis

The researcher conducted a moderated regreasialysis to
explain the effect of various factors on the performance df bu
nesses at Limuru Town Market. The scores to be regressed were
computed through factor analysis (data reduction) and then saved
as variables. Regression analysis was conducted Satistical

Table 4.14: Coefficients of Determination

Package for Social Sciences (SPSS). Unstad-  Stard-
ardized ardized (P-
4.10.1 Model Summary Coeff- Coeffi- value)
The model summary is shown in table 4.13 below. Model cients cients t Sig.
Std.
Table 4.13: Model Summary B Error Beta
.01 5.19
Model Summary 1 (Constant) 7 .087 7 .000
Change Statistics Busines Information Se .10 oo 1., 226 ..
AdjustedStd. ErroiR vices 8 ' 0 '
R R of the Square F : _ 02 326
ModelR  SquareSquare Estimate ChangeChangedfl df2 « Access to Finance 5 088 .023 7 .001
1 587 .339 .322 .9940184:.339 6.278 4 126, Availability of Managemer .15 091 147 2.65 009
2 667 .445 431 .9949891:.106 7.476 1 125 Experience 0 - ' 5 '
a. Predictors: (Constant), Access to Infrastructure, Access 01 1.13
Availability of Management Experiee, Business Information S ACCess to Infrastructure  ,° .086 .011 ;™ .261
b. Predictors: (Constant), Access to Infrastructure, Access 01 5.21
Availability of Management Experience, Business Informatic2 (Constant) g 087 5 000
Government Policy and Regulations ; :
B_usness Information Se.11 086 117 2.30 022
o vices 2 8
I n a model S U mmas rused to indicate tlie
strength and direction of the relationship between the variat Access to Finance 23 090 .039 3.43 001
The closer the value gets to 1, the stronger the relationshiy 9 0
this case as shown in model 1 in Table 4.13, R= 0.582. = Availability of Managemer.17 2.83
. . ; . .095 .169 .006
means there was an overall strong andtjpesrelationship k-  Experience 3 2
tween the variables. The-8quare in the study was found to o1 1.15
0.339. This value indicates that the independent variables | Access to Infrastructure o™ .086 .014 ™ .250
cess to Infrastructure, Access to Finance, Availability ofhM: )
agement Experience and Business Information i€esy can Government Policy ar.08 .., o, 286 .-
explain 33.9% of the variance in the performance of busine._Regulations 0 8

at Limuru Town Market.

The ARO for the moderat etd

a. Dependent Variable: Business Pet

mance

ing a stronger relationship between variables as a result of intr

ducing the government policynd regulation variable. In this

In this case, all the predictor variables excaptess to th-

case, the independent variables now account for 44.5% of #gstructure (p= 0.250produced statistically significant results
performance of micro and small enterprises in Limuru town Map< 0.05 Access to Finance (p= 0.001), Availity of Manage-

ket. When Government Policy and Regulations was added a#@nt Experience (p= 0.006), Business Information Services (p=
moderating variable, a 0.106 change in Rasg was reported as 0.022) and Government Policy and Regulations (p= 0.005)
shown in Table 4.13 Model 2. This 10.6% increase in theavari

tion can be explained by the addition of moderating variabighe equation for the regression model is expressed as:

(Government Policy and Regulations). This increase is statisticg = ' g p, j , + .6, + 363 + 4 + &b +°
'y significant (pO 0.0072). vy=019+0.112fj,+0.239% ,+0.173 3+ 0 .,4 39 .58 0 j
Where;

4.10.2 Coefficients of Determination o Y = SMEs performance (Dependent Variable)
The Unstandardized Coefficients of determination under the  x,i Independent Variables

B column in Table 4.14 (model 2) were used to substitute the j Moderating Variable
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X4, = Business Information Services V. SUMMARY, CONCLUSIONSRECOMMENDA-
X, = Access to Finance TIONS

X3 = Availability of Management Experience

X4 = Access to Infrastructure

Xs = Government Policy and Regulations

by = Co-efficient of the model

b, 1 bs = Beta Ceefficients of Determination

‘ = Stochastic Error Term

5.1 Introduction

This chapter provides a summary of the study, disioms
and conclusions drawn thereof. The researchers then present the
major limitations of the study and the recommendations for both
the research and for the policy change and practice.
5.2 Summary ofMajor Findings
, ) i The study sought to establishe factors affecting the pe

The results of the regression equation show that if all the,\ance of micro and small enterprises in Limuru Town Market
predictor variable were rated zero, business performance of thg xiambu County. A total of 274 questionnaires were adsnini

businesses in Limuru town Market would be 0.19. However, gllieq and the study managed to obtain 161 completed questio
the predictors had a positive relationship with the dependent vgires representing 58.76% response ratee girestionnaires

iable. A unit increase in Business Information Services wouldhniained questions that addressed the objectives of the study.
lead to improved buisess performance by 0.112 while a units 5 1 Access to business information services

increase in Access to Finance would improve businessrperfo 1o study established that access to business information

mance by 0.239. A unit increase in the Availability of Ma®ag a¢tects performance of businesses at Limuru Town Market to a
ment Experience would improve business performance by 0.1{tjerate extent and this information was not readily available at

A unit increase in Access to Inftascture would lead to 0.13 {ha \arket. Even the available information was not deemed to be

Government Policy and Regulations would lead to improveg,qiness environment on time. Overall, the business informatio

business performance by 0.80. The Stochastic Error Term Wagyjices at Limuru Town Market affect the performance of-bus

assumed to be zero. nesses at Limuru Town Market only to a small extent.
. . 5.2.2 Access to Finance
4.10.3 Analysis of Variance(ANOVA) _ .. Further, the study established that access to finance exposes
Analysis of variance was also done to establish the signif, sinesses in Limuru Town Market to better oppnities to a
cance of the regression model. great extent while it also leads to improved business performance
to a great extent. The study also found out that access to capital

Table 4.15 Analysis of Variance for businesses is very challenging to a great extent. Ovecall, a

cess to finance affects the performancebo$iness at Limuru

ANOVA® Town Market to a great extent.
Sum ol Mean 5.2.3 Availability of Managerial Experience
Model Squares df Square F Sig. The study further found out that availability of managerial

skills and experience affects businesses at Limuru Town Market

1 Regressiol5.049 4 1.262 6.278 .000F to a great extent while thegigondents felt that training on na&n
Residual 124.497 126  .988 gerial skills are required in the businesses to a great extant. Fu
Total 129547 130 ther, the respondents reported that they do not get trainings on

- b business management skills frequently. Overall, availability of

2 Reg_reSS|0|5.796 S 1.159 13.754 .0001 managerial experiencefated business performance only to a
Residual 123.750 125 .990 moderate extent.

Total 129.547 130 5.2.4 Access to Infrastructure

On infrastructure, the study established that good ro&d ne
work is available to the business people around Limuru market
and itdéds easy f orhemaiketto atgreakd r i n
tent . The respondentsd reporte

a. Predictors: (Constant), Access to Infrastructure, Access
nance , Availability of Management Experience, Business
mation Services

b. Predictors: (Constant), Access to Infrastructure, Access  to them is accessible to a great extent but is sufficient only to a
nance , Availability of Management Experience, Business4  moderate extent. Foot paths in the market are in good condition
mation Services, Government Policy and Regulations only to a moderate extent while ®i$ are available and are-a

c. Dependent Variable: Business Performanc cessible also only to study also found out that infrastructfire a

fects performance of businesses to a great extent.

At 95% conidence interval, a significant value-yalue) of 5.2.5 Government Policy and Regulations . .
0.0001 and fvalue of 13.754 was registered as shown in Table Government policy and regulations affec_ts busme_sses n
4.15 (Model 2). This shows that the regression model hasba prg'™Murt Town market to a great extent. On previous studles;

ability of less than 0.0001of giving the wrong prediction. HencdY2 (2014), researching on factors affecting the performance of

the regressiomodel used above is a suitable prediction modélma”_ar:éJl medl;Jm %nt(ilrﬁnses in the \]Jc_ua Kalth(ejctr(])r n Nak_u:u
for explaining the factors influencing the performance ofi-pustoWn In Kenya found ouhat access to finance had the potentia
nesses in Limuru Town Market. to positiwely affect performance of SMEs; management skills

were found to positively and significantly affect performance of
SMEs; macro environment factors were found to significantly
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affect performance and Infrastructure did not significantly affe¢cown. Researchers are encouraged to research on them. In future,
performance oSMEs in the study area. The study results alsather SMEs in other townshould be involved to enable the-r
indicated that as number of years in operations increasedrthe pearcher to make adequate conclusions.
formance in SMEs increased. Therefore, the finding of thisstudy Thi s research didnét concern
supports existing literature. possible solutions hindering SMEs from accessing financing by
5.3 Conclusion credit giving institutions. In future, a researdfosld be institt

The objective of the stydwas to establish the factors affec ed to establish the challenges and the possible solutions.
ing the performance of micro and small enterprises in Limudm future, a comparison should be done between the financial
Town Market of Kiambu County. The study concludes tlat aperformance of SMEs that have received microcredit and the
cess to finance and availability of management experience arges that have not received the financing. This will helghil-
the key socieeconomic factors affectin the performance of ding light on whether accessing microcredit helps the SMEs to
businesses in Limuru Town Market. These two have the potenti@rform better than other businesses.
of leading to improved business performance.

The other key factors that were found to affect performance

of micro and small enterprises in Limuru Town Market posttiv REFERENCES
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A case ofacromegaly with diabetic ketoacidosis as initial
presentation

Dr.R.Nagamani*, Dr.Sridhar ** , Dr.P.Deepika*

" Department of medicine, Osmania medical collage and hospital
Departmenbf medicine, Osmania medical collage

Abstract Diabetes mellitus can present irf2%f patients with acromegalwhich is usually neither severe nor symptomatic, and can often be
controlled with oral hypoglycemic agents. A subgroup of patients adgtomegaly exhibit severe hyperglycemia and require insulin. Dialeetic k
toacidosis (DKA) is rare.

Index Terms Acromegaly,diabetes mellitus,diabetic ketoacidosis , pituitary adenoma.

Case Report
A We present here the caska young man admitted wsmania generdlospital with DKA, as his initial

presenting feature of acromegaly.

A This case illustrates the importance of considering an underlying cause, other than type 1 diabetes

the precipitant of DKA, particularly in individuals with seversutin resistance requiring large amounts
of insulin.

A A 23 year old male patient presented to our emergency department with complaints of plodairia,
ache and seizure$ generalised tonic clonic type.

A There is no previoubistory of diabetes mellituspavulsions hospitalisation and no family history of
diabetes.

A There is no history of trauma and no history of blurring of visiever,ear discharge
A No significant medication history.

A On examination patient has coarse facial features wide nasal aridgkick palms and soles
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A Patient was in a state of pastal confusion and tachycardic wittD6 per minute pulse raBp was
100/60 mm of hg

A His GRBS came as high and urine for ketones were positive and ABG was suggestive of meifabolic &
dosis

A A provisional diagnosis of neanset diabetes with moderate DKA was made.
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A He was admitted to the intensive care unit. Normal saline rehydration and insulin infusion were start
as per our institution's DKA protocol.

A His acidosis resolved within 48 hayrand the insulin was changed to a subcutaneouslialsal redr
men

A His insulin requirements remained unusually high

A His high insulin requirements prompted the addition of metformin and a more extensive evaluation for
cause of his insulin resistandehysical examination revealed disproportionately large hands and feet
with thickening of the soft tissue

A Suspicion of acromegaly was confirmed on the basis of biochemical and imaging findings. Grewth ho
mone (GH), at >40ng/ml (reference range3)) and isulinlike growth factor 1 (IGFL), at
928ng/ml(reference range 1B68), were markedly elevated. Serum T$EH,LHcortisol are na-

mal
1 Roentgenogram of skull suggestive of widened sella and prognothism

1 Magnetic resonance imaging (MRIain revealed3.2*2.5 cm of pituitary macro adenoma. His visual acuity was
counting fingers at 3mts and visual field contracted on B/L temporal side and his fundus showing bilatera
papilledema.

MRI Brain
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His blood glucose levels normalized postopeedyi with complete resolution of diabetes, and insulin
was ceased. Hydrocortisone was discontinued before discharge because of normal early morning cort
levels.

Discussion

A
A

A

Insulin resistance, glucose intolerance, and diabetes are commonly seégnits path acromegaly.

An analysis of the risk factors promoting glucose intolerance in acromeyalgled that higher GH
levels, older age, and longer duration of disease predicted a tendency to develop symptomatic diabete

Evidence suggests that bd#H and IGF1 excess can induce insulin resistance directly in the liver, ad
pose tissue, and muscle, leading to increased endogenous glucose production, decreased muscle glt
uptake, and rising blood glucose levels.

Elevated levels of these hormoriasthe presence of relative insulin deficiency are thought to lead to
DKA. DKA therefore develops in the presence of an absolute or relative deficiency of insulin togethe
with increased levels of counterregulatory hormones (cortisol, catecholaminegoglucaGH).

high GH levels may inhibit fatty acid metabolism, increasing lipolysis and leading to k€&hsiagon
has also been considered as a possible contributing factor to DKA and may be increased in acromega

Excessive glucagon reduces hep#tictose 2,6 biphosphate, a metabolite that inhibits gluconeogenesis
in the liver and also induces hepatic ketogend@sigether with insulin deficiency, glucagon may ther
fore play a role in the pathogenesis of DKA in acromegaly. Increased levels ofd=giugagon, even
in the presence of insulin, may be enough to shift the balance towards ketogenesis and ultimately DK/
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A When acromegaly is treated, diabetes will often resolve with normalization of the patient's GGTT. P

tients with a shorter duration off@mmegaly and lower GH levels before surgery are more likely to show
a reversal of their impaired glucose tolerance.
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Designng of All Terrain Vehicle (ATV)

Deep Shrivastava

Mechanical Department of Oriental Institute of Science and Technology Bhopal

Abstract Designing purpose of this Quad bike is to manufacture 4130 Chrome Moly Steel is the best suitable material ko fo
an off road velele that could help in transportation in hilly areasjowing it we selected it over 1018 Steel because 4130 Steel has a
farming field and as a reliable experience for a weekend enthugreater strength to weight ratio. Along with material s,

ast. In order to accomplish this task, different design aspects dibe diameter was also taken into consideration. Different sizes
Quad Bike. vehicle were analyzed, and certain elements of thietube were considered for the frame. It was decided to create
bike were chosen for specific focus. There are many facets to #we Roll Cage using 1 inch OD and 3mm wall thickness, 4130
off-road vehicle, such as the chassis, suspension, steering, driseeel tubing as it was thought to be more structurally sdtaud
train, and braking, all of which require thorough design concea larger diameter tube.

tration. The points of the car | decided to specifically focus on

were the chassis, dristeain, and suspension. The most time an@frame Design Considerations:

effort went into designing and implementing these components

of the vehicle because it was felt that they most dramaticklly e CON-

fect the offroad driving experience. During the entire design SIDE PRIORITY |REASON

process, consumer interest through innovative, inexpensive, and |RA-

effective methods was always the primary goal. TIONS

Light- Essential A light race caris a
. INTRODUCTION \Weight fast race car

rame Desian- Durable [Essential Mu§t not deform

I OBJECTIVE - during rugged
The chassis is the component in charge of supporting all Driving

other vehicl eods s ufnakiggscare aigshe wi t pMeet h gessentia s |Mgst meet

driver safety at all time. The chassis design need to be prepared [Requirem requirements to

for impacts created in any certain crash or rollover. It must be ents Compete

strong and durable taking always in account the weight distrib Simple High Majority of frame

tion for a better performance. Frame fabrication done in
MATERIAL [1018 1130 1130 House

STEEL STEEL STEEL Attractive [Desired Easier to sell an
Design aesthetically
OUTSIDE P.540cm P.540cm [3.175cm pleasing vehicle
DIAMETER Cost Low Car needs to be
within budge

WALL 0.304cm [0.304cm  [0.165cm In th I fabricati | h t deviated f
THICKNESS n the roll cage fabrication also we have not deviated from

the initially proposed design according to CAD MODEL.

BENDING [3791.1 3791.1 3635.1
STIFFNESS [Nm"2 Nm~"2 Nm”2

BENDING [B91.3Nm H67.4 Nm 487 Nm
STRENGTH

WEIGHT  [1.686kg [1.686kg  [1.229 kg
PER
METER
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ROLL CAGE 3D CADMODEL ( CATIAV5R20)

ROLL CAG

ROLL CAGE DESIGN SPECIFICATIONS:

E'(

Type Space Frame
Material Normalized AISI
1130 Chrome
Moly. Steel
Mass of Roll cage 21.61 kg
Length of Roll cage  |64.14 inches
\Width of Roll cage 10.5 inches
Height of Roll cage  [22.29 inches
Total length of pipes [13.04 m
\Weld joints 42
No. of Bends 15

Cross section

Outer Diameter
25.4 mm

Thickness 3mm

Finite Element Analysis (FEA) :

Finite element is a method for the approximate solution of
partial differential equations that model physical problems such
as: Solution of elagtity problems , Determine displacement,
stress and strain fields. Static, transient dynamic, steady state
dynamic, i.e. subject to sinusoidal loading, modes and freque
cies of vibration, modes and loads of buckling. Roll cage an
lyzed at much higher forsghan in real case scenario.

Loading Analysisi

To properly approximate the loading that the vehicle will see
an analysis of the impact loading seen in various types of acc
dent was required. To properly model the impact forces, ¢he d
celeration 6the after impact needs to be found. To approximate
the worst case scenario that the vehicle will see, research into the
forces the human body can endure was completed. It was found
that human body will pass out at loads much higher than 7g. And
the Crashpulse scenario standard set by industries is 0.15 to
0.3sec. We considered this to be around 2.5 sec. It is assumed
that worst case collision will be seen when the vehicle runs into
stationary object.

FEA of Roll cage A geometric model of the rotage was
constructed in CATIA and was imported into ANSYS Medhan
cal in IGES format. ANSYS was used to create a finite element
formulation of the problem for both static structural analysis &
Dynamic analysis. The Elastic Straight PIPE 16 element was
usedfor creating frames and automatic fine meshing is done for
the entire roll cage, with real constant as the thickness &adiam
ter of the pipes.

For AISI 4130 alloy steel

Youngos -2000GPa | us

Poi s s on0@R%0.20 @ay0.28)

For all the analysis theeight of the vehicle is taken to be 272
kgs.

Objectives of FEA of Roll Cage

1) To have adequate factor of safety even in worst case sc
narios to ensure driver safety.

2) To have greater torsional stiffness to ensure lessecdefle
tion underdynamic loading and enhanced performance.

3) To ensure that the natural frequency of the roll cages
doesnot matches. with the engine working range frequency to
avoid resonance.

Static Analysis=-
1)Frontal Impact

2) Rear Impact

3)Side Impact

A)Roll over test

5)One wheel bump test
6)Torsional Rigidity analysis
7)Heave analysis

Frontal Impact Analysis i The mass of the vehicle is
272kg. The impact test or crash test is performed assuming the
vehicle hits the static rigid wall at top speed6&f Kmph. The
collision is assumed to be perfectly plastic i.e, vehicle comes to
rest after collision.
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Frontal Impact

6G  (15303.6 N)

Max. Deformation 2.43 mm
Max. Stress 150.331 Mpa
Factor of Safety 3.05

> 2 Design is Safe)

Side Impact Analysis-

Side Impact 3G (7651.8 N)
Max.Deformation 2.95 mm
Max. Stress 206.196 Mpa

Factor of Safety

2.23 ( >2 Design is Safe )

Rear Impact Analysisi

Rear Impact 3G (7651.8 N)

Max. Deformation 0.62 mm

Max . Stress 53.962 Mpa

Factor of Séety 8.52 ( >2 Design is Safe)

Roll Over Impact Analysisi

Roll over Impact
Max. Deformation
Max. stress
Factor of safety

3.5G (8927.1 N)

0.46 mm

80.63 Mpa

5.70 ( > Design is Safe )

Details Of Subsystem

U Suspension Design

OBJECTIVE -

1. Designing a suspension which will influence significantly
on comfort, safety and maneuverability.

2.Contributing to vehicles road holding/handling and braking
for good active safety and driving pleasure.

3. Protect the vehiel from damage and wear from force of
impact with obstacles (including landing after jumping)

4. Maintaining correct wheel alignment.

DESIGN METHODOLOGY -

The overall purpose of a suspension system is to absorb i
pacts from coarse irreguities such as bumps and distribute that
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force with least amount of discomfort to the driver. We cotapleERONT SUSPENSION:
ed this objective by doing extensive research on the front and 1. For our front suspension we chose one with a Double arm
rear suspension ar mbds geomet wishboneaypehseidpgnsion.dtdorovided spesious nauitingbposd y
as possible. Proper caeband caster angles were provided taion, load bearing capacity besides better camber recovery.
the front wheels. The shocks will be set to provide the proper [1]. Front Unequal Non Parallel double wishbone snspe
dampening and spring coefficients to provide a smooth and well sion .
performing ride. [2]. The tire need to gain negative camber in a rollingasitu

tion, keeping the tire flat on the ground .

WHEEL GEOMETRY

Camber Angle 2° REAR SUSPENSION :
Caster Angle 4°

Toein 3 mm

KPI 7°

Ride Height 6.75 inches

Scrub radius 128 mm

DESIGN CONSIDERATIONS

Unsprung mass of vehicle | 52.1kg

Static Stability Factor (Front) 1.10
Static Stability Factor (Rear)| 1.03

MONOSHOCK MOUNTING ON SWING ARM

For our Rear suspension we chaSwinging Arm with
FRONT SUSPENSION VIEW Monoshock type suspension. Using monoshock over dual shocks
is advantageous due to ease of adjustment as there is only single
damping unit and smaller unsprung mass.

WISHBONE ARMS :
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UPPER WISHBONE LENGTH

ROLL CENTRE HEIGHT

ROLL CENTRE §= WEE \A‘IISlHEONE LENGTH
Design for optimal geometry of the contams is done to

both support the raeseight of the vehicle as well as to provide
optimal performance. Design of the control arms also includes
maximum adjustability in order to tune the suspension fova girq|| centre Height:-
en task at hand. The front-#&ms are constructeaf 3mm wall The roll centre height was found in CATIA V5R20 by-e
thickness, 1 inch diameter 4130 round Chrome moly tube. Ffnding the wishbone arm axis to its instantaneous centre and
was also performed on the front arms, and prove.d them to tlﬁfén from the instantaneous centre a line is dranoutfir the
capable of handling the stresses exerted on them in extréme e centre on the ground which intersect the vehicle centre line,

uations. Also kinematic analysis on the control arms wadis  this point is called roll centre and distance of this point from the
shown in the figure below to determine the dimensions of €ross g s the roll centre height.

section of control arms.

FEM OF WISHBONE ARM (A -ARM ) :

Finite element analysis has also been conducted on the fro
arms. The stresses created in the part can be seen in.Higare
biggest reason for choosing this design is that it only requires ong
piece, using a simple jig, to be fabricatdchas been determined
that the tubing used for the suspension arms will be ASTM 106a
steel . It wi || be 1 0ss. dhisavasselt e r
termined after comparing the weight and material properties for
several sizes of tubings.

SOLUTION

| ROLL CENTRE HEIGHT

ROLL CENTRE/ .-

SHOCK ABSORBERS:
The front suspension is equipped with Piaggio stadidob-
ers which allows the automatic preload adjustment in order to
keep the optimal vehicle trim. The Piaggio shock absorbers is
completely seHadopting so no HMI is needed. The Rear suospe
sion is equipped with Honda Unicorn MONOSHOCK OEM
Shock aborbeas it provide the the necessary stiffness needed by
the swinging arm to maintain the ground contact as well as it is
Determination of length of wishbone arms: simpler in design, less unsprung weight which helps eto r
The length of the wishbone is found virtually in CATIAduce the overall weight of the quad bike and thus provide
V5R20. As we know the pivot points of wistines as well as the faste acceleration.
ball joint points on the knuckle.

Initial data for Shock Absorber:
FAC- SPRI | WIRE SPRIN | NO. FREE
TORS NG DIAM E- G OD OF LENG
IN- TER (mm) | TUR | TH OF
DEX | (mm) NS | SPRIN
G (mm)
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FRONT | 7.0 12.7 88.9 15 330.8
REAR 4512 | 15.8 71.3 10 254.6
Stiffness of the spring (K) = G& /8 D°n
Where,
G = Modulus of rigidity = 70 Gpa
d = Wire diameter in mm
D = Spring outer Diameter in mm
n = No. of Turns
Spring Force (Fs) = K x X
Where, X = Spring Travel
Spring Index (C) = D/d
Motion Ratio (MR) = Spring Travel / Wheel Travel
Statc Stability Factor = Wheel Track / 2 x Heg
Final Result:
FACT- | SPRI | ROLL MOTI-ON | INCLI-
ORS NG CENTER | RATIO NATION
RATE | HEIGHT
(kg/c | (INCH)
m) [FROM
DATUM]
FRON | 22.01 | 22.109 0.73 66.9
T inch
REAR | 383.3 | 0 0.25 62
8
Front Shock Absorber
T Spring Curve
2
T
=
0 2 4 6 8
Travel(inch) —=
Rear Shock Absorber
T Spring Curve
10000
2
= 5000
]
g o
0 2 3

Travel (inch) —=

138

KNUCKLE ( CUSTOMISED ) FEM :

The knuckle was evaluated using the ANSYS 14.0 finite
element program. The total weight of the system was estimated
to be around 2746 N ( 280 kg * 9.81 m/s*s ). In a previous study,
it was determined that the maximum acceleration aazt \e-
hiceislkel y to endure during c¢omj
knowledge, 8240.4 N forces were distributed on each component
in various directions in order to simulate the stresses encountered
during landing from a jump, lateral acceleration due to turning,
and fronal impact. The knuckle was tested in order to identify
any concentrated stresses in the design. Fixed geometry co
straints were added to the ball joint holes at the top and bottom of
the knuckle in order to prevent the part from moving when forces
are apped. The knuckle was first loaded with a simple vertical
force through the spindle similar to the vehicle landing from a
jump. The resultingvon-mises stressplot is shown in Figure
below:

Max. Stress 166.34 N/mm2
Ultimate strength of mild 450 N/mm2
steel

450/166.342 = 2.705
Hence the design is SAFE.

Factor of safety

FEM FOR MAX. DEFORMATION :
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MAX. DEFORMATION - 0.763 mm the handling is not affected due to bumps. Lastly the effect of
Hence, it is very less so the design is SAFE. steering system parameters on othestesm like the suspension
system should not be adverse.
Ui Steering Design Designi
Objective i We researched and compared multiple steering systems. We

The objective of steering system is t@yide max directin- need a steering system that would be easy to maintain, provide
al control of the vehicle and provide easy maneuverability of tiasy operation, excellent feedback, cost efficient and cortgatib
vehicle in all type of terrains with appreciable safety andi-minto drivers ergonomics.
mum effort. Typical target for a quad vehicle designer is to try Thus we have selected 4 bar linkage centralised point stee
and achieve the least turning radius sat the given feature aids ing system for our Quad bike.
while maneuvering in narrow tracks, also important for such a We have increased our front and rear track width to improve
vehicle for driverdos eff omert the faterahistabilityhnaceerdingTid offepad icanditians. iReas traskd
lecting a proper steering system (Centrepoint Steering 1:1). Thédth is kept slightly less than front track width to create a slight
next factor to take into considerationatie with the response over steer in tight cornering situation which allows easiar m
from the road. The response from the road must be optimum sunguverability at high speed.
that the driver gets a suitable feel of the road but at the same time

Lateral Acceleration x Weight x Heg
g *® Track width

Lateral Weight Transfer (LWT) =

OLD: -
Lateral Weight Transfer (LWT) =

741 x 260 = 0,406
0.81 = 0.838

OLD LWT=95.14 Kg

NEW: -
Lateral Weight Transfer (LWT) =

741 = 280 x 0406

0,81 x 1.2192
NEW LWT=70.34 Kg
05.14 — 70.34
U reduction in lateral weight transfer = 51z ® 100

o reduction in LWT =26 %

Calculations -
We have done following calculations on our steering system:

Initial Data i

Wheelbase(L) 470=1.193m
Front Wheel Track 460=1.168m
Rear Track Width 440=1.117m
Weight Distribution 45:55

Total Weight 280 kg

Turning Radius 2.5m

Static Weight on Front Wheel 126 kg

Static Weight on Rear Wheel 154 kg
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Uy Ackermann Geometry
Angle of Inside Wheel — Angle of Outside Wheel

Angle of Qutside Wheel for 2009 Ackermann
=82.56 %

B
Slip Angle: ®7 ¢ =3
g =17.65

For front Wheels:
For Rear Wheels'?:23.5

Acceleration of vehicle:

1_.-2

= 2
xR =11.705 mi

Cornering Stiffness:

Loteral force on each wheel

Slip Angle
For front, C.S=35.23 N/degree
For Rear, C.S=29.96 N/degree

Under Steer Gradient(K):

Weight on front tyre Weight on Rear tyre
- C.S5(front) B C.5(Rear)

K= 1 -0Qe.sigrBinditates the tendency to over steer)
Critical Speedi{z)=29.13 m/s = 104.86 kmph

Description Manually Assisted Steering Arm Angle:-
(Centralized) The angle which the steering arm makes with the centre line
Steering Box Centralized Steering Sy| can be found out geometrically by drawing the given diagram in
tem (4 Bar linkage CATIA or by practical measurement.
mechanism)
Lock to Lock Turns 0.30 Turns TRACK WIDTEH
Outside Wheel Turning Angle 22.45
Inside Wheel Turning Angle 30.90
Steering Ratio 1:1
% Ackermann Geometry 82.56%
Turning radius 2.5m
Ackermann Angle 10.21
Under Steer Gradient -0.79

Steering Mechanismii

To achieve the correct steering, two types of mechanisms are
used. They are the Davis & Ackermann mechanism, Ackermann
Mechanism is used generally for application ans.@his type
of geometry is apt for atlerrain vehicle like Our Quad where the
speed seldom exceeds 60 kmph because of the terrain. &his g

ometry ensures that all the wheels roll freely without the slip
angles as the wheels are steered to track a commmonéntre

w
-
<
==}
p— )
e}
w
==
=

WWW.ijSrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications,

ISSN 22563153

Turning Radius i
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| ACKERMAN STEERING

LEFT TURN

ANALYSIS OF TIE ROD :

As that of theoretical study of tie rod is done. The overall
purpose if tief rod is to transmit the motion from steering arm to
steering knuckle and sustain the forced vibrations caused by

FEM OF TIE ROD FOR TIE ROD FOR MAX. STRESS

.10 1 641

TIE ROD DETERMINATION : -

Tie rod length was found virtually in CATIA VSR20 bg-a
suming the position of tie rod to be fixed on knuckle and ekten
ing wishbone axis to meet at the instantaneousregmnd with
the help of steering angle, geometrically we found tie rod length.

bumps from tires due to uneven road surfaces the main task igi@yph
find the deformation and stresses induced in the tie rod aid opt

mising it for various material combinations. TheD3model is
prepared for TidRod of AlSI 1020 material is assigned andlana

ysis is carried out using ANSYS14.0.

FEM OF TIE ROD FOR MAX. DEF ORMATION
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outer wheelangle -

Effect of the w/l on the Ackermann condition for the front

wheel steering vehicles:
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5 ing power is still available to the driver. The Rear brake m-co

‘1// TEET AT j poIT_ed of 5 inch diameter disc and dual piston 1.5 inch diameter
41.66 L calliper.

? 12]

33.33 - ; / 1.4 7 FEM OF BRAKE DISK ( CUSTOMISED ) :
i /%/Mﬁ The role of FEA analysis in disk brake helps us to ascertain
d; [deg] 25 /%' the importance of holes in the design of disks.

16.661

= | w30 TYPE of Element used : PLANE 55
8.33 L. Since the thickness of disk is very small (4mm) when it is
] compared to its diameter, hence the analysisln for this ra-
O 20 30 8 %0 & 70 & % son, the plane element is chosen in place of solid element in case

5, [deg] of 3-D analysis.

BOUNDARY CONDITION :
Bump and roll steer The boundary condition is that the temperature of outer edge

Steer with ride travel is very common in &lrain scenar is 40C and of the inner edge also 40C.
os.steer with ride travel is undesirable because if the wheel steers
when it runs over a bumps or when the car rolls in a turn the CBHERMAL LOAD :
will travel on a path that a driver did not select intemaity. The emperature of the contact patch is assumed to be 700C.

Ride/Bump and roll steer are anttion of the steeringeg It is assumed to be annular region.
ometry . If the tied rod is not aimed at the instant axis of tbe m
tion of the suspension system then the steer will occur with rigg
because the steering and suspension are moving about diffe
centres. If the tie rod is not tifie correct length for its location
then it will not continue to point at the instant axis when the s
pension travelled in ride. Thus the choice of the tie rod locati
and length is important. If the tie rod height and angle are tadju
able it is usuallypossible to tune most of the ride steer out of
suspension.

Curved ride/bump steer as shown in figure are to be avoid
because they result in a net change in toe with ride and the st
effect changes from under steer to over steer dependingeon
wheel ride position. If ride steer plot is curved then a possil
solution is to raise both the ends of the tie rod to move it closer
the shorter, upper A arm with the tie rod angle also be adjusted

Braking system
Objective i
The purpose ofhe braking system is to increase the safethNALYSIS OF RESULT :
and maneuverability of the vehicle. In order to achieve maximum By using 8 holes of 10mm diameter in the disk the temper
performance from the braking system, the brakes have leen dire of the disk is reduced and more area is under reduced te
signed to lock up all four wheels at the same time. It is desirpérature. Here by using holed disk the life of the disk can be
from a quad bike thdt should have effective braking capabilityimproved from thermal degradation.
to negotiate rigid terrains.
Designi Calculationst
The braking system is composed of both internal expanding The total weight of the vehicle along with a average weight
drum brakes and disc brakes. The drum brakes are installed atdghdriver ( 70 kg ) was estimated to be 260 kg. The weightidistr
two front wheels and a single rotor is umbed on the rear axle to bution for the quad bikwas estimated to be approximately 45:55
satisfy the braking requirements of our quad bike such as terréiom the front to the rear. The static weight distribution of the
of the track, speedlimits, driver ergonomics and other ruleboakhicle is 117 kg at the front and 143 kg at the rear.
constraints. Stopping Distance (SD) = (\)%/2ug
The front drum brakes are mounted on each wheel ofinte= (16.66/2 x 0.75 x 9.81 = 18.72 m
nal radius 2.5 inches timg a brake lining width of 3 mm. The Deceleration rate () = (Vima)7/2 SD
distance between the pivot point of both the brake shoes and the6.66/2 x 18.72 = 7.36 m/séc
cam is 3.93 inches. Dynamic wei ght xtWxadgoxif er ( W) =
At the rear axle we are using disc brake due to fact that w&.36 x 280 x 0.406 / (9.81 x 1.193) = 71.49 kg
require a effective braking at the rear. It is also to our adgen
that even if the front brakes fail in the worst case scenari&; bralotal Torque to drive the wheel
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Te + Tr= 1656.3x0.2413 + 403.18x0.2286
=491.83 Nm

For Front Drum brake i
Leading or

” Trailing or
primary shoe

secondary shoe

-

£y £,
! P S
C (675 B "o
Ry —>] i '/69‘_,/'
A \T& O
e, /
3F % -

0,0,

Forces on an internal expanding brake.

= 9154.56 x 0.0508

=465 Nm

Torque at Rear wheels{d) = T,
=465 Nm

143

Final Result

Deceleration Rate 7.36 ms®
Stopping Distance 18.72m
Stopping Time 2.25 sec
Braking Force 3437 N
Dynamic mass Transfer 71.49 kg
Braking Efficiency 75%

Initial Data -

Driver effort 25 Ibs
Lever Ratio 6.3:1
Coefficient of friction () 0.5

Internal Radius of Drum (r) 2.5 inches
Width of Brake Lining (b) 3 mm

Pivot point to cam distance (1) 3.93 inches
d]_ 300

U, 150

Braking Torque( ¥)

= ppibr’( ciocsods) U

= 0.5 x 16.42% 1P x 0.003 x (0.63)

= 169.386 Nm

Braking Torque for both the wheelsf=2 x T,
=2 x169.386 = 338.772-

For Rear disc brakei

wheel
attaches
here

Brake Pads

Rotor

©2000 Kow St Viorks

Initial data 1

Drive Effort (Dg) 80 Ibs
Pedal Ratio ( R) 4.66:1

I.D of Master Cylinder ( 1R) 14.043 mm
I.D of Calliper (ID.) 38.23 mm

| between Disc Pad & Rotor 0.4

Diameter of Rotor 5 inches

Pressure developed at master cylindgP
=DexRe/ 1 49*x (1D
=10.09 x 16N/m
Force of friction generated by brake pad;ijF = 2x Fq X 4
=9154.56 N
Torque at Rotor(l) = Fg; X R

30

1=0.75

N
a

U=0.6 )
p=0.5

IN)
o

/
pa

s

=
o

N
o

s

Stopping distance —_~

o

%

o

0 10 20 30

Speed —_—>

40 50 60 70

DRIVE TRAIN -DESIGN
Objective-

The drive train includes the engine, transmission el
axles for transmitting the power to the wheels. The drivetrain of a
motor vehicle is the group of components that deliver power to
the driving wheels. This excludes the engine or motor thatrgene
ates the power. In contrast, the powertrain is congidasen-
cluding both the engine or motor, and the drivetrain.

SHIFTER TRANSMISSION (MANUAL GEARBOX) i

The shifter transmission has high output and power transfer.
The power is more easily controlled on with the gear shifter and
desired gear can béasen at any time. The main advantage of
the shifter transmission is that it is tried and tested in maay pr

vious vehicles besides it

has a high output

also. Therefore

we have decided to use the shifter transmission. We have studied
the transmissins of various Zvheelers and other small vehicles
but none of them meets our requirements as much as the Honda
CBR 250 transmission does. Therefore we have decided to use
the HONDA CBR 250 transmission. Since we have to manage
maximum speed at 60 kmyzo we have restricted our vehicle up

to 3rd gear only.

Engine Specification-

Engine Honda CBR 250

Displacement 249.4 cc

Borex stroke 76 mm x 55 mm

Compression Ratio 10.7:1

Power 26.2 bhp (18.7 Kw) @
8500 rpm

Torque 22.9 Nm @ 7000 rpm

Idle Sped 1400 rpm + 100 rpm
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Ignition Computer controlled 25
digital transistorized with
electric advance £ 20 ’\
Fuel Petrol e \
Cooling Liquid cooled § 15
Lubrication Forced and wet Sump o 10 \
Lube Oil 10W30 MB Qil E
3 5
Calculations'
Formulae used 0
R,= Radius of wheel, 28.15 44.32 59.72
R = overall gear ratio, Speed of Wheel
N = Redline rpm (8500 rpm), >

d: = Transmission efficiency (85%)

f, = Rolling resistance constant,

Te= Engine torque (22.9 i)

Vehicl e spe g8dNx3600/Rx1H00(xR.851 R
(Assuming 85% efficiency ,due to transmission losses as
have used old parts)

TractiveEf f or t (¥T /R, = RI

TYRES AND RIMS -
Objective -

Traction is one of the most important aspects of bottr-stee
W1eg and getting the power to the ground. The ideal tire has low
weight and low internal forces. In addition, it must have strong
traction on various surfaces and be capable of providing power

Tor q.u.e on wheele (Tw ) = RI d*Whileinpuddles.
Grade ability = {E_ Fyy =100 Functions
-Supports weight
Individual and overall gear ratio -Transmit vehiclegropulsion
-Soften impacts from roads
Gear Gear | Over Speed Torque on
ratio | allratio | of wheel
wheel(kmph) | (N-m)
Final 6.619 - - -
drive
ratio
First 3.333 | 22.061 | 28.15 429.417
Second | 2.117 | 14.012 | 44.32 272.743
Third 1.571 | 10.398 | 59.725 202.397

Enginei Torque Curve

2011 HONDA CBR2S0R

| T e R ]
ool Bimrie Sanan Nit bamee § 1381 Nan Vhewes - 1147 -

TYRESI
4 Keeping in mind all the above mentioned aspects we studied
=t - < 1= about the various types of tires available in market and decided

to use 2Ply Duro rating tyres, tubeless tires and that have got
specifictread pattern so as to provide a very strong and firm grip
on all kinds of surfaces as well as sturdy enough to absorb var
ous bumps and depressions on track. After going through the
engine, transmission and some basic torque and angular velocity
calculatons we have finalized the diameter of front tires to 19

‘ | | ! inches and the diameter of rear tires to 18 inches which would
o e " help us to transmit maximum power. This calculation is also in
accord with the requirements of Acceleration, Hill climba-M
neuverabilityand Endurance events. The dimension of Front tires
is finalized as 19x7 inches and Rear tires 18x9.5 where diameter
is 19 inches and 18 inches and width is 7 inches and 9.5 inches
respectively.

Poseer (bp)

RIMS -
The Rims shall be made up of Aluminum to mirgmiun-
sprung weight. By reducing the width of the rim the inertia will
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be directly decreased and subsequently this will also reduce the A maintainanceree leadacid storage battery is an elextr

overall weight. The diameter of all four rims will be 8 inches. Tahemical device that produces voltage and delivers electric cu

make our Design cost effective we have customised omun rent. The electrochemical reaction changes chemical energy into

rms. electrical energy and is basis of all automotive vehicle.

We selected two identical scooter rims from the scrap yard

and fastened them with four 3 inch bolts which are fixed together § SPECIFACTONS9V 6Ah.

by welding collar joint of the bolts.  PURPGBE: Electricity from battery is used operate
lighting ,for ignition and other electrical system.

2. Spark Plug-
Considering drivero6s saf ety Itasrused te igyte theofuri inside, the wydindeh ef petol a1 s e
two tubes in a tyre for worst case so that even if one tube ggne.
burst, another tube will handle the situation upto 100kms. 1 SPECIFICATION: SIMR8A9(NGK)

WHEEL END -

The wheel end is made up of the following paf&m, Hub, = @ fomens
Disc/Drum, Milled bearing, and knuckle in sequence iiThe
compatibility with each other is a major design issue as these
parts have been taken from different sources.

Wheel Specifications:

Wheel Dimensions
Front 19x0708
Rear 18x9.508

. . 3. Reverse Light and Alarm-
M Electrical System: Our vehicle (introducing reverse gear) is equipped with a
Objective - . . ) reverse light (White colour, visible at a minimum distance of 10
The electronic system for thear Quad Bike was designed 10 aters from vehicle). Reverse alarm is installed for safety reason

fulfil two key purposes. First, the electronics system supportgyich shal operate when the reverse gear is engaged.
The mandatory safety equipment, specifically the brake light and

the kill switch circuit. 4. Kill Switch -

These kill switches are able to cut off all the electricad-co
nections including ignition system and are rigidly mounted near
the steering handle where the driver can easily control ¢orige

COMPONENTS OF ELECTRICAL SYSTEM

Tianerseeion i i RS Ba8t kill switch is placed on left side of vehicle near driver seat.
BUZ1 P
S 2 o 5. Brake Lighti
} The brake light is installed at the back of our vehicle red in
colour which is clearly visible from the rear, and is visible in
L Kill Switeh 1 very bright sunlight, ands mounted between the wheel cente
f_/:l line to serve the purpose of indicating that the driver has applied

‘"“'"*‘ L/::‘ _I_ brake and the vehicle tends to stop.

Kill Switch 2

- Figure 14.Electrc System Diogram SPECIFICATIONS- 32 led brake light with brake housing
1. BATTERY -
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BRAKELIGHT

NEGATIVE GROUND

BRAKE SWITCH

R,y ’ o H
o sz N\ S
> =l 1
. ) ST
6. Electric Start 1 PICTURE SHOWING DRIVER ARM POSITION AND

The modern starter motor is either a permaimeagnet or a VISIBILITY ZONE ( DRIVER ERGONOMICS )
series or seriesparallel wound direct current electric motor with

a solenoid switch (similar to a relay) mounted on it. When CUAnthropomatry: -
rent from the starting battery is applied to the soignusually
through a keyoperated switch, it pushes out the drive pinion o
the starter driveshaft and meshes the pinion with the ring gear
the flywheel of the engine.

Effective motorcycle and personal protective equipment d
Bign depends heavily upon understanding the geometric relatio
p between the motorcycle and the moyole rider. Basic
human factors issues such as forward vision, riding comfant, co

. . trol location and operation all require knowledge of riding-po
U DRIVEROS SAFETY & -ERGONOMLGRe operating a motorcycle. This study reports on ¢he r

Driveros safety 1is forloer ATvo Sr(sg'ali ts bf & RtQdy fo%éfe?ming fhetfirée "diffmme location and

For better perspective we have made a 1:1 PVC model of the Ighe hation of body segments for six different postures. Each
cage and further improvised our design in CATIA according b asked to assyme a most comfortable riding position

. A ; . X ject was
drivergs ergonomi ¢s-heingathe dih efollémf%d@ 9 fdximéi&rwat Ghd 'maximum rearward riding
er, the use of st_andard he'm‘?t’ gogglg, driver sloeg, neck . position on a conventional, sport and cruiser motdecylany
brace, shoes & fire safety equipment will be used to ensure driYgp s \vere conducted and these results were compared to a series
safety. For the rugged, up and down track the vehicle will Rg yoqtq collected on the same motorcycles for testing. The data
provided with a hitch point bumper with spring suppastalled ¢, this study provide unique three dimensional anthropometric
in the front of the vehicle to absorb energy froallision. Two data that could be used for future human factortorogcle -
Fire extinguisher and two kill switches specified in theslsabk search.

will also be u_sed_for the case of emergency. The subjects were informed that photographs were going to
. Ergonomics include the. fpam_ p"’!dd'”g of the.fronF, rear ar}% taken of them in various riding positions. The subjects were
side body panels, gear shifting indicator, turn light indiGator;, g cted that the first position represented their most natural or
standard rear view mirrors and such other things. ISI grade brak8«; comfortable riding posture for thparticular motorcycle.
lights will be installed in the ATV with proper insulations in th‘;TFre second trial represented the forward most riding posture that
vehicle which allows us to successfully compete in the Qugfey \would assume while the third trial represented the most
Torc competition. rearward posture that they would assume for that motorcycle.
. Following these three trials, the subjewtsre asked to assume
DRI _V EAR 0S - v I_ S '_ B4_ LI TY TEST: intermediate postures between these two extreme postures. |
_ Driveros visibility governs st é’nerél,%%nié)iﬁw&n of%ile ]ritcll‘@v@ere YofleRtédFot dach subjlcE
ibility not only refers to g LiYgd dibjectdRete'adkddo aime thé & y?fv&éj dpd' 9
pla}ced object infront of the vehicle but also the ability to distui ating the motorcycle and looking strafghhead. A target was
guish obstacles and respond to controls spontaneously. placed on the curtain directly in front of the rider at some height.
Riders were instructed to look forward to that they could see the
target, but not necessarily to fix their gaze upon the target. It was
felt that this approachensie d t hat the riderd
upright throughout the entire range of seating positions.

n

TABLE - List of body dimensions selected for measurement including age and weight
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Dimension : . o
Number Dimension Description
1 Age (year)
2 Weight (kg) Total mass (weight) of the body
3 Stature Vertical distance from the floor to the highest point of the head (vertex).
4 Shoulder (biacromial) breadth Distance along a straight line from acromion to acromion
5 Hip Breadth. sitting Breadth of the body measured across the widest portion of the hips
6 Shoulder height, sitting Vertical distance from a horizontal sitting surface to the acromion
Vertical distance from a horizontal sitting surface to the lowest bony
7 Elbow height, sitting point of the elbow when it is bent at a right angle with the forearm
horizontal
8 Buttock-popliteal length (seat Horizontal distance from the hollow of the knee to the rearmost point of
depth) the buttock
. . Vertical distance from the footrest surface to the lower surface of the
9 Lower lcg length (popliteal height) | ;o) imediately behind the knee, bent at right angles
10 Upper hip bone height, sitting Distance from floor to the uppermost point of the left hipbone. The
hipbone is traced by palpating [11, 16].
1 Lowest rib bone height, sitting Distance from floor to the bottom of the lowest left rib. The lowest left
rib is traced by palpating [11. 16].

Illustrations of anthropometric dimensions corresponding to Bble:-
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I. CONCLUSION

The objective of designing a singbassenger offoad race
vehicle with high safety and low production costs seems to be
accomplished. The design is first conceptualized based BN pe
sonal experiences and intuition. Enggming principles anded
sign processes are then used to verify and create a vehicle with
optimal performance, safety, manufacturability, and ergonomics.
The design process included using Solid Works, CATIA and
ANSYS software packages to model, simulatej assist in the
analysis of the completed vehicle. After initial testing it will be
seen that our design should improve the design and durability of
all the systems on the car and make any necessary changes up
until the leaves for the competition.
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Abstract As a matter of fact the knowledge aspects either if ttansversal approach to technological management, we &re sta
was theoretical knowblge or practical knowledge is infinitely ing that managers as well as practitioners and academia should
intertwined and has become ubiquitous in terms of technolofg educatednd trained in such a way that they should be able to
use. Knowledge Management is imperatively related to rihe iidentify, analyze, understand and evaluate thesvagution of
formation technology in a large number of these aspects in ordechnology and management. They should also be able to fully
to create effective and prof@enalized techniques to go hand inintegrate technological change in their decision making process
hand with the users and managers to achieve the highest levehtoboth stratgic and operational levels (Chanaron and Jolly,
success in the face of the accelerated challenges. Hence, 1889). The knowledge that was shared within the communities
study will be focused on to show the importance of the user aadabled the technologists to implement process improvements
manager 6 s r oheuse of IT intkeowledge Maf and to adopt new procedures and new products (Meeuwesen and
agement as a tool to elaborate and illustrate the roles of the MBerends, 2007). Many effortoontinue to focus on new apmic
agement and users in that capacity. tions of IT to support the digital capture, storage and retrieval
and distribution of explicitly documented knowledge in a firm
Index Terms(KM) knowledge Management, (IT) Information (Lang, 2001).
Technol ogy, Manager and userédés rol es.

II. LITERATUREREVIEW

A. Tacit and Explicit Knowledge:
Technology asges information availability, immediacy and Wachter (1999) hasekpai ned A Tacit knowl
transparency and all together make juostime solutions and context specific, which is often developed over a long period
possible. But, the first generation of knowledge managemeuittime through direct experience, whereas Explicit knowledge is
(KM) practitioners were not excited about technology roleinKMcnowl edge that s transmittabl
(Mohamed, 2008). It is undowdt that the use of technology Styhre (2003) has explaand t hat t he Aknowl e
becomes one of the imperative factors to obtain the competitittee/ concept assemblage enabling for a seeing and doing as well
advantages and core competences in business or whatever aspest. a saying and writingo. It i
Presenting the key technological indices can help managersbefapplied in the real work field.
knowledge Management department implementation of B. Knowledge Network:
knowledge management processes among members of the supply Pena (2002) has defined thaowledge network which is
chain (Nikabadi, 2014). Information is required to explain hoWi a n -d@rganizational agreement to share knowledge among
the managers working under conditions are able to carry out the@twork members for the exploration (creation and development)
duties (Bergin, 2009). Managers need to understiamdnaturity or exploitation (product transformation and commercialization)
of structuring and operating knowledge in their organizatien bof new technologies. An integrated knowged management
fore they pursue learning projects. Our theory strongly suggestamework must comprehend both internal and external elements
that different types of interventions and projects are necessantdocreate, develop and exploit knowledge can be managed inside
shape the evolution of technological knowledg®en technolg- the organization, but also can be shared with other organiz
ical knowledge is mature (Skilton and Dooley, 2002). Instead 0fi ons. 0 Ski |l ton & Dool eysa@d2002
seeking knowledge proactively, people receive informatien drect connection between technological knowledge and or@aniz
rectly through push technology (Wachter, 1999). Both teclgnolotional learning where managers have to understand the nature of
ical and organizational initiatives are needed, if ayand in¢-  structuring and operating knowledge which would be suggested
grated; they can provide a comprehensive infrastructurepo sihe possible future research on technological knowledge and easy
port knowledge management processes productivity (Lang,find the answer.

I. INTRODUCTION

2001). Technology is not restricted to the field of technological C. Manageri al and userdés Rol e:
function. Technology management is targeting a much broader Burstrom and Wilson (2014) has described the managerial
view .it deals with stakeholders who so far has not employedand | e whi ch i s fithat requirremen

are even scared of technological variables such as accountdotsed through five major activities described as developing,
and financial experts (Chanaron and Jolly, 1999). Technologiaaichoring, reorganizing, routinizing, and positioning. These
Management is not only a highch business fashion but it alsoactivities are essential in order to manage the change froks wor
concerns lowtech business where the diffusion of new tecbnol ing with small incremental project into working with a largeyfla
gies might have a significant impact. When adopting such ship project. The demand on process precision in work gith r
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quirement specifidions is higher in flagship projects than inst af f are aware of devel op-ment
smal |l er projects with | ess dw,d998) eKagadri, Murem mhdeNtayi {2910)have faundgthat( -
has reasoned that the knowledge management and corpothgeyoung universities performance is better than the older ones
strategy might have insufficient linkage which is harmful fowhere is the main &or is the knowledge contribution which is
organization. The most importamanagerial context forinves done by fthe theories agency a
ing in and promoting the use of knowledge management is tftg'mance management practices to explain and provide-info
firm's strategy. That is, knowledge management efforts must moation on how to attain managed performance (quality services,
be divorced from strategy planning and execution. In otheervice delivery and costdeuct i on) . 0 Al so t}
words, a firm's knowledge managementtsiyg must be driven f ound t hat the fAcommitted and
by a <clear sense of what i tbyy oempgtihumansteademgye iasndd qf
(2009) has given the mana g rtiiastheimpatancenosIT dnd duality pf.inforinatien araicahdl | e
agers, they had to satisfy many different needs, and thus thmgntary to each other becausanmal filtering might disappear.
described innumerable clashes that occurred. Hilespoke of Although automated information processing prevents manual
how a politically governed organization creates conflicts famistakes, it also makes the process less transparent and therefore,
those who are in charge of the care making it necessary to deadng information or information of low value might be genera

with new financial conditions, prioritizations, leadership, anéd if the information input is alegly of bad quality and not
organi zationo Mohamed ( afc®d@ ) propealyscheskadp(Maharane et al.t261d4). i mpor t

knowl edge management t o support technol ogy. AKnowl edge
Management Technology (KMT) is relatively powerful in regard
to the domain of structured data (statistical, discovering patterns lll. DISCUSSION

and modeling capabilities), but fairly weak in the area of unstr The tools of Knowledge management were considered as

t_ured dat_a infere_nce, sdﬁ_arning, and_ _tacit knowle_dge eIiaJ}_t the pillars of Knowledge Management designing at any organiz
tion. As integration and interoperability have guided busine Bn: one of these tools is the IT. Moreover KMastgy, Orga-
software such as ERP, collaborative systems, anc_i distribute tional (prréJcesses, marba%ement leadership, and politicoare ge
database to succeed. o Nikabgdhng(irh8mh Gith thd 1# Silarih Srder tEcPBBd 4 fahod © d
the tchnology based factors which can accelerate the SUPRY2 KM. Thus, the use of IT by the Managers and even users
chain management and also t hré‘guir(E,:%aDQir‘f’C;‘i’aFnifia?iﬁ ITrus‘glaned'kno Idige mhndedy © !

based factors for knowledge management in the supply chaj§g 1\ ahager will be the responsible on to sustain and generate

fo;. charkindustry l;gtween Iran thodro an_d ISaipa ﬁp?paniﬁe knowledge at the organization. Hence, the outright runde
which known as biggestar manufacturers in jran which cang anding of these roles would support the managers and users to
show the proof of knowledge management validity. We can fi

ork out with the company mission and strategic objectives,
get ﬁerat@r?

that fAthe integration of p-ntpRfmadeQamong thelsfalgic otjecthvds to IT

ment of IT tools_m the internal a_nq external processes in the Sharacter, identify and assign all operations support tasks at o
ply chain ar kabadw(ZOleA)rhaseclblme_td aral alsn anlzation, create a set of cost effective resources, staffing plans,
showed some Cha"enge.s about those factors W_h'_Ch Sh_OUId g‘ﬁ% continuous improvement plans to sustain the competitive
I mprove d. —bmmhgssc and-et_)n‘\meree policies (bus advantage if there. Both the manager and user have to use the
ness to busme_ss_and business to client) among the membergyg ems and technologies which are excessively imperative to
the supply chain IS among the other fastoTh|s_ fact can gH}a understand the nature and the environment of to work atany o
lenge the companies on their outer organizational and iMRer G i aiion in order to meet the requirements of the organization
the time of the invasion technologies. Thus, the Importance of

. ion has | . h oald inf X #8n KM shown by realizing the clearest common aim which is
integration has less importance than netws information o sharing of Kno r if it was tacit or licit

. ; . ledge e't}}e ex
banks integration.o Petroviged 9% TEHAREAE b 8 o B i d
we should improve our teaching to achieve the learning goals ship amag the manager and user in terms of IT use, and IT

also better to use of IT and non IT based methods and alsongéds. Nevertheless, the correct usage of KM implementations

will strengthen this relationship under its umbrella to create a
a5y stainable value, improve, develop and refine the firm’

ers. We can take into account to make more globalization apg, o5 ang knowtige assets to meet the organizational goals and
degentrahzatlon wh|ch can be p053|ble_ through IT. The tEChnobjectives. Subsequently, implementing KM perfectly and highly
logical management is not for allocating resources whieee o a ion o\ withi

o - y within the use of IT.
traditional management can arrange the specific resources-. Té%:
nological management has a broader sense which can contribute
to the s_ta.keholder and also finance experts. For solving technical IV. CONCLUSION
issues it is not necessary to have research and develogeent o o
partment (Chanaron and Jolly, 1999). Technology can change the In short, itis found that the use of technology is irrepdace
human resource management cwhblecand indigognsable iregns gf| fdfihng dhg obligatiprs ofs t r
tured mannero and also the ManAeryanddiseis towaidotheir groapizatipr Thisdeawirgssag
people whose have to under sPrepergse ¢f Whvh managing i erategically i erable thejon g
Anotherreasn i s the management s 82pialiogs toymanage itg agsets managgrial dunctiopsa minimi
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Preliminary phytochemical analysis of different solvent
extracts of Scoparia dulci4..

Yen Phan, Anh Nguyen®
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Abstract Medicinal plants contain bioactive compounds which are used for treatment of various human di¢saselsemicals
have two categories i.e., primary and@adary constituentsSecondary metabolites are responsible for medicinal activity of plants.
The phytochemical analysis of total extracts in water, ethanol, methanol, chloroform, hexane and ether eStaptsiafiulcisL.
were investigated. The ptochemical analysis revealed the presence of flavonoids, steroids, quinone, starch, cellulose, terpenoic
phenols, carbohydrates, fixed oil and fat, and saponins in varying solvents. This research seeks to investigate thud yiedssce
ical constituets as the possible agent responsible for the medicinal activities of the plant Scoparia dulcis L.. This plant belongs
family Scrophulariaceae. The present study provides evidence that different solvents can extract different phytochdinieatsons
of Scoparia dulcis L. The diversity of phytochemicals found suggestStugtariadulcisL. could serve as a natural source of irad
tional medicine for treatment of various diseases.

Index Terms ScopariadulcisL., phytochemical analysis, solventsedicinal plant

. INTRODUCTION

The medicinal plants are useful for healing as well as curing of human diseases because of the presence of phytochituita cons
[1]. These include compounds that are utilized as food by man and other animals anldeslsorapounds that exert physiological
effects on them. This second group of chemical substances often referred to as secondary metabolites, give plantseth&r thera
properties [2].

ScopariadulcisL. is a widely distributed tropical and subtropigddnt. It is a medicinal plant used to treat various human disorders.
The fresh or dried plant has traditionally been used as one of remedies for stomach troubles, hypertension, diabetaoimflamm
bronchitis, hemorrhoids and hepatosis and as anesialgnd antipyretic [3].

Successful determination of biologically active compounds from plant material is largely dependent on the type of sdlietitaise
extraction procedure [4]. The main objective of our research work is to analyze the pressswendary metabolites as the premi

ing agent responsible for the medicinal and pharmaceutical activities of th&ptardriadulcisL. by carrying out the phytochemical
screening of the plant in different solvents.

. MATERIAL AND METHODS

1) Collection of plant materials

The plant species were collected wildly from the of Long Thanh district, Dong Nai province, Viet Nam in August 2014 iéth the
of local people. The plant material was identified at the field using standard keys and descriptions.

2) Preparation of plant extracts

The selected plants were washed under running tap water to remove dust. The plant samples were then dried for 48tirsnn a hot
en at 68C and then were ground using an electric blender to obtain a fine powder and stored in @blgtisenntil needed for agal

sis. 50g portions of powdered plant materials were each separately dispersed in 500ml of each water, ethanol, metbfanai, chlor
hexane and ether. The solutions were vigorously shaken at room temperature for 48hrs aitinedrevith Whatman No.1 filter
paper. The filtrate was used for the phytochemical analysis.

3) Phytochemical analysis

Chemical tests for the screening and identification of bioactive chemical constituents in the medicinal plants underestzdsiede

out in extracts as well as powder specimens using the standard procedures as described by [5, 6, and 7].

[l RESULT AND DISCUSSI®I
Table 1: Phytochemical analysis®€opariadulcisL.
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Aqueous Ethanol ex- Methanol Chloroform Hexane &-
extract tract extract extract tract
Flavonoids + + + + - -
Steroids - - - - + +
Quinone
Starch - - + +
Anthocyanin - - - - - -
Cellulose - - - +
Terpenoids
Phenols
Carbohydrates
Fixed oil andFat
Saponins

Constituent Ether extract

+
+

+|+

+ |+

+| |+ |+ |+

The study has revealed the presence of phytochemicals considered as active medicinal chemical constituents. Of théoeleven p
chemicals screened for, ten were found present in various solvent extracts. Theyaaanofds, steroids, quinone, starch, cellulose,
terpenoids, phenols, carbohydrates, fixed oil and fat, and Saponins. Anthocyanin was not detected in six different solvents.

The extraction of phytochemicals is dependent on the dissolution of each conipdhadlant material matrix and their diffusion
into the external solvent [8], therefore the choice of extraction solvent is one of the most important matters to cossidHicfoid
extraction. The factors that need to be considered when chobsireplivent or solvent system for extraction of phytochemicals are
safety of the solvent and potential for formation or extraction of undesirable compounds and finally solubility of tleetspgend

[9, 10].

The result indicates th&copariadulcisL. is a promising herbal of pharmaceutically important phytochemicals. Terpenoids can have
medicinal properties such as anticarcinogenic (e.g. perilla alcohol), antimalarial (e.g. artemisiningeantiepaticidal, antimicrab

al or diuretic (e.g. glycyrrhin) activity and the sesquiterpenoid antimalarial drug artimisinin and the diterpenoid anticancer drug taxo
[11, 12]. Flavonoids have been stated to possess many useful properties, containiftammtiatory activity, enzyme inhibition,
antimicrobial ativity, oestrogenic activity, antllergic activity, antioxidant activity, vascular activity and cytotoxic antitumor activity
[13].

IV. CONCLUSION

Those phytochemicals were revealed differently in different solvents. The study concluded that the chco$wegtodould have
produced diversely number of secondary metabolites which are responsible for many medicinal and pharmaceutical preperties.
plant Scoparia dulcis L. should be investigated under more researches to utilize its potential actithiersnéia, isolation, purife-
tion, and characterization of the phytochemicals found present should also be considered for future investigation.
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Potential of some fungicides on the growth and deveale
ment of Sclerotium rolfsi Sacc. in vitro
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Abstract Sclerotium rolfsii Sacc is known to be a serious pat
ogen on many crops of economic importance. This pathogen is Il. MATERIALS AND METHODS
the major constraint in successful cultivatiminmost of the cash Isolation of the target Fungus

crops in Barak Valley. The present inves_tigation' was cqrried out Affected brinjal plants showing the typical symptoms of
to evaluate the potential of six systemic fungicides (i.@- Pr oot rot diseas were collected froam th

piconazole 25% EC, Hexaconazole 5% EC, Mycobutanil 10%)n of the fun : : ;
) gus through standard isolation technique. Affected
WP, Thiophanate Methyl 70% WP, Tebuconazole 25.9m Mysq e pits were surface sterilized with 1:1000 mercuric chloride

EC & Carbendazim 50%WP); three neystemic fungeides(i.e. solutions for one minute and then asenti ;
. ptically transferred to Petri
Captaf, Mancozeb 75%WP &opper oxychloride and three plateshaving potato dextrose agar medium. These plates were

combo fungicides(i.e. Metalaxyl 8% +Mancozeb 64% ,r—Cathen incubated at 25+°C for 72 hours. The fun
. ; ) * . gal growth,
bendazim 12% + Mancozeb 63% & Carboxin 37.5% + Thiraighich arose through the infected tissues were asepticallg-tran

37.5%). These fungicides wergatuated at different conceatr ferred to the PDA slants
tions (i.e. 1, 10, 50 and 100 ppm), except comparchloreide |\ w0 o\ aiuation of fun. .~ :
gicides againss. rolfsii:
(contact) at 0.1%, 0.25%, 0.5% and 1.00% on the growth 6} The efficacy of six systemic fungicides(Propiconazole 25%

Sclerotium rolfsii inPotato dextrose agar (PDA) math using EC, Hexaconazole 5% EC, Mycobutanil 10% WP, Thiophanate
poisoned food techniqué vitro. The result shows that thefe Meihyl 70% WP Tebuconazole 25.9 m/m EC & Carbendazim
fect of hexaconazole (systemic) has been highly céffe in 0% WP); three ,nosystemic fungicides(Captan 50% WP, Ma
suppressing radial expansion as well as percent inhibition of tggzeb 75%WP &Coppe oxychloridd and three combo ft'mg
fungus at all the concentrations used followed by Carboxlﬂdes(Metalaxyl 8% +Mancozeb 64% . Carbendazim 12% +
37.5% + Thiram 37.5%(combo Fungicide) and tnazole 1ancozeh 63% & Carboxin 37.5% + Thiram 37.5%) was eval
(systemic). The results suggest that some of these fungicides Mgy vitro at different concentrations of 1, 10, 50 and 100 ppm
be tried agains8. rolfsiiin susceptible crop plants (i.e. brinjal) except coppeoxychloride(contact) at 0_10}@_2’5%, 0.5% and '
under field condition. 1.00% on the growth oBclerotium rolfsii on Potato dextrose
agar (PDA) medium using poisoned food technique (Nene and
Thapliyal, 1982). Three replications were maintained for each
treatment. Potato dextrose agar medium without any ofutre
gicide served as control. The plates were incubated at 45+ 2
for recording radial growth of the target fungnsitro.

.~ INTRODUCTION Growth parameter and analysis of data:

Sclerotium rolfsii Sacc.is a devastating stibrne fungus and The mean colony diameter in each treatment was recorded
infects more than 500 plant species in tropical and subtrofy taking diameter of theolony in two directions at 48 hrs after
cal countries of the world (Aycock, 1966; Punja 1985). It caimoculation and subsequent data were recorded at 24 hrs interval.
infect seeds, seedlings, mature plants in the field, causasgis The percent inhibition of the growth over control was calculated
to fresh vegetables and rhizomes, while in storage and traredit120 hrs after inoculation by using the formula given by- Vi

(Dasgupta and Mandal 1989). cent (1947):
The Barak Valley situated at Southern part of Assam is one

of the important regions for both agricultural and horticultural= £=%

. . L L . . c x100
point of view. The economyf the poor families living in this
region is always depending on agriculture. The prevailing mnceVhere, o
tain climatic condition leads to various plant diseases resultifigPercent inhibition
economic loss of agricultural productivity. =growth in control
Keeping the above in view the present work waeen up to | -9growth in treatment

evaluate some systemic, contact and combo (combinationi} fung _ _ X
cides against the pathog8nrolfsiiin vitro. The recorded data were analysed by using Microsoft office

Excell-2007, SPSS19.2

Index Terms Fungicides, inhibitory,in vitro, radial growth,
Sclerotium rolfsii
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[ll.  RESULTS AND DISCUSSIO Out of the norsystemic fungicides, all the three tested-fu

From the results, it can be seen that the lovagtial mye- gicides have shown slight intial inhibitory effect on the fast
lial growth of Sclerotium rolfsiiwas observed at all the comee 9US at all the concentration of treatment as compart_aq to control.
trations of Hexaconazofellowed by Tebuconazole and highest HOWever, Mancozeb and Captan showed higher inhibitory effect

growth was recorded witfihiophanate Methyl followed by @a 2 compared to Copper oxychloridg '(Table 2, 4). )
bendazim 50WP (Table 1). Among the three combo fungicides, all of them havelexhi

All the tested systemiaihgicides showed initial inhibitory ited initial inhibitory effect on test fungus at all the concantr

effect at all the concentrations used as compared to control, HONS used as compared to control. However, Carboxin 37.5% +
cept Thiophanate Methyl at 1 ppm. However, Hexaconazole ahgiram 37.5% showed 100% inhibition upto 144 hrs at both 50
Tebuconazole exhibited 100% inhibition upto 144 hrs at both 5'd 100 ppm concentration and upto 72 hrs at 10 ppm coacentr
and 100 ppm concentration folloddy Mycobutanil upto 96 hrs ton(Table 3,4). o _

at 100 ppm concentration. Moreover, Hexaconazole at very low  Hexaconazole (systemic) is found to be the most effective
concentration had shown satisfactory suppression on the radijgicide followed by Carboxin 37.5% + Thiram 37.5%(combo
growth of S rolfsii i.e. 75.22 % at 1 ppm and 91.33% at 10 ppriiungicide) and Tebuconazole ( Table 4).

as recorded after 120 hrs of incubatifmliowing inoculation.
Thiophenate methyl had shown less inhibitory effect at all the
concentrations tested (Table 1& 4).

Table 1: Effect of selected systemic fungicide on the radial expansion afl&otium rolfsi, in vitro

Name of fungicides| Treatment Radial expansion of the test fungus (mm)
48 hrs 72 hrs 96 hrs 120 hrs 144 hrs
Control 29.0+1.11 50.0+1.51 73.0+2.48 90.0+ 0.00 | 90.0+ 0.00
Propiconazole 1 ppm 10.5+0.28 27.16+0.92 54.7+1.92 65.5+252 83.7+1.85
25% EC 10 ppm 7.5+0.50 16.83+0.16 28.3+0.66 40+0.58 49.0+0.76
50 ppm 0.0+0.00 13.83+0.33 19+0.76 19.7+0.33 20.0+0.28
100 ppm 0.0+0.00 8.3+0.88 10.3+£1.09 10.8+1.36 11.0+1.32
Hexaconazole 1 ppm 0.00 14.7+£0.72 17.5+0.76 22.3+0.33 28.0+057
5% EC 10 ppm 0.00 7.7+0.33 8.5+0.57 7.8+0.17 7.8+£0.16
50 ppm 0.00 0.00 0.00 0.00 0.00
100 ppm 0.00 0.00 0.00 0.00 0.00
Mycobutanil 1 ppm 10.0+1.04 18.6 +0.53 41.6+ 0.90 86.0 +1.8 90.0 +0.00
10% WP 10 ppm 09.0+0.29 16.6+ 0.12 34.4 £0.12 80.0 £0.50 | 90.0+ 0.00
50 ppm 0.0+ 0.00 0.0+ 0.00 19.0 £0.15 56.3+0.36 | 74.0+ 0.40
100 ppm 0.0 £0.00 0.0+ 0.00 0.0+ 0.00 34.3+0.30 | 62.0+0.87
Thiophanate M- 1 ppm 29.0+0.92 49.0+ 0.98 72.0+0.83 90.0 £0.00 | 90.0+ 0.00
thyl 70% WP 10 ppm 25.3+0.26 48.0 +1.30 69.8+ 1.47 90.0 £0.00 | 90.00+0.00
50 ppm 24.0+0.42 47.8+0.72 66.7+ 0.97 90.0 £0.00 | 90.0+ 0.00
100 ppm 18.3+0.69 25.6 +0.53 41.4+ 0.92 72.5+2.08 | 89.0+1.06
Tebuconazole 1 ppm 7.5+0.28 19.2+0.44 36.0+1.75 43.5+0.76 63.3+1.33
25.9 m/mEC 10 ppm 00.00 11+0.29 21.1742.24 24.7+£2.03 28.83+2.58
50 ppm 0.00 0.00 0.00 0.00 0.00
100 ppm 0.00 0.00 0.00 0.00 0.00
Carbendazim 1 ppm 12.2+1.06 48.7+2.06 61.2+1.63 90.0+0.00 90.0+0.00
50%WP 10 ppm 10.6+0.40 44.6+2.40 59.2+0.64 88.8+0.40 90.0£0.00
50 ppm 10.2+0.30 43.2+0.70 58.4+0.61 88.4+0.42 90.0+0.00
100 ppm 10.2+0.50 34.2+1.02 51.3+2.02 78.2+1.22 88.0+0.61
F-test 38.12 22.80 14.50 18.90 14.64

Values are mean + SE of three replication

Table 2: Effect of selected non systemic(contact) fungicide dlme radial expansion of Slerotium rolfsii, in vitro

Name of fungicides Treatment | Radial expansion of the test fungus (mm)
48 hrs 72 hrs 96 hrs 120 hrs 144 hrs
Control 35.3+0.66 63.5+1.35 80+1.90 90+0.00 90.0+ 0.00
Captan 50% WP | 1 ppm 28.9+0.92 486+1.40 61.0+0.72 82.0+1.17 90.0+0.00
10 ppm 26.0+0.61 44.0+0.83 60.6+0.94 81.3+ 0.87 | 90.0+ 0.00
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50 ppm 24.8+0.41 42.0+0.81 57.7£0.70 80.0+ 1.25 84.0+ 1.33
100 ppm 21.3+1.04 39.8+0.81 53.3x1.42 75.6x1.27 80.2+0.64
Mancozeb 75%WP| 1 ppm 28.2+0.92 44.0+ 2.02 64.3 +1.43 86.0+ 2.43 90.0+ 0.00
10 ppm 27.0+£0.41 43.7 +0.68 57.5+2.07 82.6+ 0.99 90.0+ 0.00
50 ppm 24.9+0.93 41.0 £0.72 54.0 +1.17 78.3 £0.47 90.0 +0.00
100 ppm 20.8+0.30 38.4+1.11 48.0 +0.53 72.0 £0.99 87.0+ 2.10
Copper oxychloridg 0.10% 27.8:0.92 | 48.60:0.50 67.8G:0.20 90.06:0.00 | 90.0+0.00
0.25% 27.6:0.49 | 46.4G:0.83 64.2Gt1.35 88.5(3:0.38 | 90.0+0.00
0.50% 24.9:0.74 | 44.0G:0.61 58.43:0.30 87.83:0.50 | 90.0+0.00
1.00% 24.0:1.39 | 42.6G:0.40 53.63:0.50 83.2t1.06 | 90.0+0.00
F-test: 15.46 51.31 18.66 4.05 2.23

Values are mean + SE of three replication

Table 3: Effect of selected combo fungicide on the radial expansion (growth) ofl8rotium rolfsii, in vitro

Name of fungicides| Treatment | Radial expansion of the test fungus (mm)
48 hrs 72 hrs 96 hrs 120 hrs 144 hrs

Control 35.3+0.66 63.5+2.25 80+1.73 90+0.00 90.0+ 0.00
Metalaxyl 8% 1 ppm 26.4+1.13 39.8 +1.58 54.0 +1.44 84.0 +2.03 | 90.0+ 0.00
+Mancozeb 64% | 10 ppm 24.0£1.47 32.5 +0.68 48.6 £0.95 83.3+0.64 | 90.0+ 0.00

50 ppm 21.0+1.01 30.0+1.11 43.6 £1.33 73.3+2.07 | 83.3+0.44

100 ppm 17.6+0.72 26.0+ 2.03 31.0£0.72 57.5+1.78 | 72.0 +1.06
Carbendazim 12% | 1 ppm 28.4+0.70 41.4+0.94 58.2+1.06 88.2+1.04 90.0+0.00
+ Mancozeb 63% | 10 ppm 24.8+0.72 34.6+0.87 49.8+0.35 86.0+0.47 90.00.00

50 ppm 21.4+0.83 31.0+1.01 44.6+0.99 77.0+0.50 90.0+0.00

100 ppm 18.6+0.42 28.2+0.61 34.0+0.53 58.4+0.31 74.4+0.92
Carboxin 37.5% + | 1 ppm 14.0+0.61 26.8+0.92 44.0+0.70 54.2+1.06 74.2+0.95
Thiram 37.5% 10 ppm 0.0 0.0 8.4+0.31 12.2+0.60 26.6+0.42

50 ppm 0.0 0.0 0.0 0.0 0.0

100 ppm 0.0 0.0 0.0 0.0 0.0

F-test: 5.94 41.66 18.50 17.16 11.20

Values are mean + SE of three replication

Table 4: Effect of systemic, non systemic (contact) and combo fungicide on the percent inhibition of radial gribmof S. rolfsii

at different concentrations

Percent inhibition on radial growth 8f rolfsii in different concentrationg
Name of fungicides of test fungicides observed at 120 hrs after inoculation

1 ppm 10 ppm 50 ppm 100 ppm
Propiconazole 25% EC 27.22 55.55 78.11 87.66
Hexaconazole 5% EC 75.22 91.33 100.00 100.00
Mycobutanil 10% WP 4.44 11.11 37.45 61.89
Thiophanate Methyl 70% WP 0.00 0.00 0.00 19.44
Tebuconazole 25.9 m/m EC 51.66 72.55 100.00 100.00
Carbewndazim 50% WP 0.00 8.66 8.22 3.11
Captan 50% WP 8.89 9.67 11.11 16.00
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Mancozeb 75%WP 4.44 8.22 13.00 20.00
Copper oxychloride 0.00 1.67 2.44 7.55
Metalaxyl 8% +Mancozeb 64% 6.67 7.44 18.56 36.11
Carbendazim12%+Mancozeb 63% | 2.00 4.44 14.44 35.11
Carboxin 37.5% + Thiram 37.5% 39.78 86.44 100.00 100.00

Sclerotium rolfsii is known to be a serious pathogen on
many of the crop plants of economic importance (Aycock, 196&he

Based on the refiipresented above it can be suggested that
fungicides (i.e. Hexaconazole, Carboxin + Thiram (vitavex

This pathogen is the major constraint in successful cultivation pbwer), Tebuconazole and Propiconazole) can be recommended

most of the cash crops in Barak Vall&jhe extensive field su

to controlS. rolfsiiunder field condition for the susceptible crop

vey through this entire geographic region reveals that the foot maints i.e. Brinjal. Tie experiment under field condition is in
disease caused 8. rolfsii is widely distributed and causes-s progress, the results of the same will be communicated in due
vere damage to many cash crops during all the season(i.e. Kheaifirse of time.

and Rabi season).

In the present investigation, six systemic fungicides; three
non systemic and three combo fungicides were evaluated for
their potential of inhibition to the growth of the pathogeh (
rolfsii) in vitro. This was done with poisoned food techniques
(Nene and Thdjyal, 1982). [2]

The two fungicides viz Hexaconazole & Tebuconazole
among the systemic fungicides, were found to be highly effective
at all the concentrations used followed by propiconazole ar[gc]i
mycobutnil. Least inhibition was observed with Thiophana
methyl and Bavistin. The result conform with the established;
findings of earlier workers viz. Prabhu( 2003), Choudhury et al.
(1998). Manu et. al.(2012) reported that hexaconazole, Tabuco
azole & propiconazole were found to be having strong inhibitofy!
effect on the growth o8. rolfsiiisolated from finger millet at
lower concentration. [6]

Out of the three combo fungicides, Carboxin 37.5% +
Thiram 37.5% is found to be highly inhibitory on the growth of
S. rolfsiiand it is in accordance with theorks of many workers [7]
viz. Vyas and Joshi (1977) , Sujatha (1991), Manu et.al.(2012),
reported Carboxin was highly effective agairtrolfsii.. 8]

Systemic fungicides (i.e. benomyl, thiophenate methy‘,
bavistin) have reported to have given exagligontrol to the wilt
disease of tomato caused Merticillium alboatrum R. & B
(Dutta 1980). Deb and Dutta (1989) reported that nitrofuran®
caused complete inhibition &clerotium rolfsiiat 2000 pg/min
vitro. The furans have also reduced diseaseritgvto the S.
rolfsii infected soybean plants under field condition. [11]

Duttaet al(1992) has also reported that some systemic and
contact fungicides (i.e. Tridemorph, Hexaconazole, Propicon
zole, Cyproconazole, Carbendazim, Carboxin and Copper) d12]
pliedin vitro and as foliar spray gave excellenntol of Blister
blight disease of tea causing organi&xobasidium vexandt 13]
has further reported by Dutta (1994) that some systemic and cl)
tact  fungicides could control some of the economicafty i [14]
portant tea diseases caused Byobasidium vexans, Corticium
theae, Cephaleuros parasitand Tunstallia acculataunder the
agroclimatic condition of Darjeeling district of West Bengal and
Barak Valley of Southern Assam respeelyv

(10]
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" MBBS Students

Abstract Background: India has been experiencing a iutr 2.8 million peple die each year as a result of being overweight
tional transition in food choices from typical Indian diet into the@r obese, and an estimated 35.8 million (2.3%) of global DALYs
fast food pattern. Obesity in combination with unhealthe-if are caused by overweight or obesity.[3]
style such as smoking and physical inactivity maydase the Overweight and obesity lead to adverse metabolic effects on
risk of chronic diseasegVe have focusedn finding out thepre-  blood pressure, cholesterol, triglyceridasd insulin resistance.
dictors of obesity amonmedical students using questionnaire Risks of coronary heart disease, ischemic stroke and typa-2 di
and the prevalence of obesity Bl (Body-Mass Index) which betes mellitus increase steadily with increasing body mass index
is a weight to height ratio and is a sensitive indicatorfihding  (BMI), a measure of weight relative to height. [3] The nutritional
out the prevalence of obesity status of medical students is comryoaverlooked and are not
Aim: This study was designed to find the prevalence ofr-oveexamined in depth. This study focuses on finding out theaprev
weight and obesity and to identify the predictors of overweighgénce of obesity in medical students using BMI (Bddigss h-
and obesity among the medical students. dex) which is a weight to height ratio and is a sensitive indicator
Results: out of 375 participants, 22.9% were foumdbe in the for finding out the prevalence of obasit
pre-obese category and 6.9% in the obese category. 70.1% did
not have a regular exercise pattern or no habit of exercising.

5.3% of the norexercising participants were found to be obese
with a p value of 0.0201 and odds ratio = 1.45. 4% ofi@ar Il. OBJECTIVES
pants who had the habit of consuming snacks between meal

$his study was @ross sectional studgonducted on medical
were obese with a p value of 0.020 and odds ratio = 2.44. 0. y 4

0éllege undergraduates 8aveetha Medical College, Thandalam
i - bm September 20td8ecember 2013. The sample size wds ca
were found to be obese with a p value of 0.0015 and odds ratiQ fiated with the help of -Master software as 375 based a
24 . study conducted by a group of doctors in Karachi on posugrad
Conclusion: To conclude, te students

Among the pre obese and obese category predictors like regular '

extra]rmse,_ml_?_ meal snacking and midnight snacking were fougglr 55qess the prevalence of obesity in medical students in a
to have significant association . orivate medical college.

b) To identify the factors associated with the development of
obesity in the studyrgup.
¢) ldentification of persons in the pobese category

Index Terms obesity, overweight, predictors

I. INTRODUCTION

besity may be defined as an abnormal growth of tlie ad [1l. MATERIALS AND METHODOLOGY

pose tissue due to an enlargement of fat cell size on-an
crease in fat cell number or both.[1] Obesity is one of the ma
risk factors for development of many chronic non communicak
diseases suchs NIDDM, CVD and cancer and is also associate
with various psychosocial problems. The health consequence:
obesity are many and varied ranging from premature deathA. Calculation of Body Mass Index
severe non fatal but debilitating complaints. [2] India has been BODY MASS INDEX (BMI) = Weight in kilograms
experiencing a nutibnal transition in food choices from typical Height in metré
Indian diet into the fastfood pattern. Obesity in combination
with unhealthy lifestyle such as smoking and physical inactivity
may increase the risk of chronic diseases.[2] Worldwide, at least

iI'he height andveight of the students wemeeasured and BMI
has been calculated. The lifestyle and epkiabits of each gt
dent hadbeen collected with the helif a questionnaire.
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CLASSIFICATION BMI B. Body mass index of participants
Of the 375 participants, 20 were obese,269 were in thelprse
UNDERWEIGHT <18.50 category,138 had normal BMI and 36 were in the underweight
category.
NORMAL RANGE 18.5624.99
BMI
OVERWEIGHT
PREOBESE 25.0029.99
OBESE CLASS | 30.0634.99 .
OBESE CLASS I 35.0039.99 mUndenveight
OBESE CLASS I >40.00 mHNormal
mPre-Obese
TABLE 1: Classification according to BMI
W Obese
B. Analytical strategy: Figure 2:Body mass index (BMI) classification of the pairtic

pants

Prevalence wasxpressed in perotage and Chsquare test was
used to establish an associatiorfasftors.Proposal development
took 1 month .After approval by ethical committee the data w
collected from college students in 2 monbwata collected was
entered in an excel sheet with coding and analyAedlysis of
data and manuscript drafting wasnapleted in 1 month

C. Exercise patterns of the participants
ut of the 375 participants 263 were onegular exercise rég
men and 112vere not on ayexercise regimen.

Regular Exercise

[ll. OBSERVATIONS
A. Gendedistributionof the participard
Out of the 375 participants, the male participants were found to HYES
be 47.3% (164) and the female population was 56§ 2Ph) mNO
gender
Figure 3: Exerise patterns of participants.
D. Duration of exercise
B males
mfemales Duration of exercise per day
FIGURE 1: Gender digbution of the participants None 70
=1 hour 19.5
1-2 hours 8.5 | Series 1
=2 hours 1.9
0 20 40 60 80
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Figure 4 Duration of exercise per day

TABLE 2 : Comparison between BMI
and exercise habits

TTO-

DO YOU EX- BMI TAL
ERCISE REs-
ULARILTY

Under | Normal | Pre Obese

weight obese
Yes 11 78 17 6 112
count% of total | 2.9% 20.8% | 45% | 1.6% 29.9%
No 36 13 69 20 63
.count 9.6% | 36.8% | 18.4% | 5.3% 70.1%
%of total
Total count 47 216 86 26 75
%of total 12.5% | 57.6% | 22.9% | 6.9% | 100.0%

The association between exercising and the Body Mass Index

was found to be significant with a p value of 0.021.

On calculating odds ratio the strength of association between

BMI and exercise is found to be 1.45

TABLE 2 :

Comparison between BMand habit of mid meal snacking

Midmeal BMI

snak- Under | Normal | Pre Obese

ing weight obese Total

No 9 54 33 11 107

count 2.4% 14.4% | 8.8% 28.5% | 28.5%

%o0f

total 38 162 53 15 268
10.1% | 43.2% | 14.1% | 4.0% | 71.5%

Yes

count

% of

total

Total 47 216 86 26 375

count 12.5% 57.8% | 88.9% 6.9% 100.0%

%of

total

The association between mid meal snacking and the Body Mass

Index was found to be significant with a p value of 0.020

On calculating odds ratio the sirgth of association between
BMI and the habit of mid meal snacking is found to be 2.44

DISCUSSION

Out of the 375 participants :

162

(1) 22.9% were found to be in the pobese category
and 6.9% in the obese category

(2) 70.1% did not hve a regular exercise pattern or no
habit of exercisingfigure 3)

(3) 5.3% of the non exercising participants were found
to be obese with a p value of 0.0201 and odds ratio =
1.45

(4) 4% of participants who had the habit of consuming
snacks between meals werazeb with a p value of
0.020 and odds ratio = 2.44

(5) 0.8% of participants who had the habit of having
snacks at midnight were found to be obese with a p
value of 0.0015 and odds ratio = 2.4

The implication is that the prevalence of obesity
among our undergdmate students is 6.9% and
22.9% are in the preobese category0% are not
exercising regularly.

CONCLUSION

In a community where doctors should be a role model, if we do
not stress on regular exercise and avadgaof mid meal sn&e

ing, how can we advise the same to our patiditsre is an
emerging need for implementing programmes which create
awareness on these aspects in the present situation if we want
to bring down the incidence of type 2 diabetes, CAD, msd
abolic syndromes.

1
2)

APPENDIX
Appendix A: QUESTIONNAIRE
Age:
Sex: Male Female
Do you exercise regularly? YES

3)

4)

5)

8)

NO
How many hours of exercise do you do per day?
a) >2 b)12 c)<l d)none
What kind of physical actity do you do?
a) Gym b) Any sport c)Running d)
Hours spent a day watching TV or on the computer?
a) 1-2 b) 23 ¢)34 d)>4
How many hours do you sleep every day?
a) >8 b)7#8 c)67 d)<6
Educational Qualification of Father.

A)Professiono Honour s d

WWW.ijsrp.org



International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014

ISSN 22563153

B)Graduate
or Post Graduate
C)Intermediate or post high
school diploma
D)High school certificate

E)Middle school certificate

Fllliterate

9) Total Income of the family

10) Number of memberm the fani-
ly

11) Do you consume alcohol?ES NO
12) How often do you consume alcohol?
A) Daily B) Weekly C) Occasionally D) Rarely

13) Do you smoke? YES

NO
14) How often do you smoke?
A) Daily B) Weekly C) Occasionally D) Rarely
15) If daily, how many cigarettes do you smoke per day?
A) 10 cigarettes or less
B) 11-20
C) 21-30
D) More than 30
16) Which is your heaviest meal of the day?
1) Breakfast
2) Lunch
3) Dinner

17) How many meals do you have per day?

18) Do you skip Breakfast?
NO

1) YES 2)

19) If yes, how dten do you skip breakfast in a week?

1) 1-2 times
2) 34 times

163

1) Fruits and vegetables
2) Junk foodchips, cookies etc.
3) sweets
22) Which beverage do you prefer to drink?
1) Water
2) Juice
3) Carbonated drinks
23) How frequently do you eat out?
1) Once a month
2) Couple of times a month
3) Once a week
4) Couple of times a week
5) Every day

24) Do you have the habit of eating midnight snacks?
1) YES 2)NO

25) If yes, how many times in a week do you do so?
1) 1-2times
2) 2-3times
3) 3-5times
4) Everyday
Appendix B :CONSENT FORM

I agree tdake part in the
research study, conducted byledical students dbepartment
Of Community Medianein Saveetha Medical College anadd4
pital, : PREVALENCE @F OBESITY AMONG MB-
ICAL STUDENTS IN A PRIVATE MEDICAL COLLEGE®.

| acknowledge that the research study has been explained to me

and | understand that agreeing to participate in the ndsea
means that | am willing to:

1 Provide information which is only the truth and to the

best of my knowledge.

1 Allow the researcher to have access to the medical re

ords, pertaining to the purpose of the study.

1 Allow to participate in the analysis program.

| have been informed about the purpose of my queries towards
the research. | provide consent to the researcher to use the info
mation given by me for educational purposes only. | understand
that my participation is voluntary and can withdraw at any stage
of research.

3) Everyday
20) Do you have the habit of eating/snacking between
meals? 1) YES 2) NO

21) What is your preferred snack?
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The Free Energy Generator

Mayank Grover, B. Lohith Kumar , Isaac Ramalla

Abstract Morethan 90%wr | d6s power i s Dbferde nogmogeehe enoter.t Thisl concspt of generating magnetic
el ectromagnets based o magnhdiie fieldarona the petdnanent magnets becamé gractical only after
induction. Many new technologies were discovered with timatroducing Neodymium magnets which are much power full
which led a drastic change in the perception of electric enerdiian the previous Ferrite mags. The main advantage is that it
But at the same time there issodnception of FREE ENERGY. does not require continuous electric supply.

Energy becomes free only at a point after which we dondét h
pay for power generation after commissioning the unit. By using

the magnetic force of magnets continuous motion (Energy) is 1. EXPERIMENTS ANDDISCUSSION

generated. A. Construction:

We used Neodymium ngaets are placed on the fins of the Th : | t f the f t
fan which has a capacity of114 T[1].Disc shaped magnets are e basic model (prototype) of the free energy generator

) consists of the following components:
placed in such a way that all the north poles or south poles €Set of Nd magnets (Neodjum magnets)
facing one direction. This magnet also produces a magnetic fie 'Small Electric motor (Example: A DC FAN)
so both the magnetic fieddrepel each other (like poles repel),
which causes the fins to move. The free Energy Generator was Fig 1
fitted onto the 2 wheelers-inont. The power extracted was used '
to charge a mobile battery. Few positive results are motivating us
to create a better moldi® store the energy and use for different ;
necessary applications by using this free energy. In this research’:
paper, the usage of free energy was noticed by using a magnet::
and few satisfactory results are motivating us to review few r
search ground workfanagnets to create a perfect strong @+ot
type for better applications.

Index Terms Electromagnetic Induction, free energy, neodym
um magnets, MOC

I. INTRODUCTION

here is no such thing as Free Energy. Any electric power

from Solar cells, Wind, Tidal, Gthermal, Hydreelectric is i
only free, after we starting up these methods for generatiog ele
tric power by providing some capital cost. Energy becomes free A simple dc motor/generator consists of a rotor & a stator.
only after some point since we do not have to pay charges fiie stator of the machine does not move & normally is the outer
electric power generated through theemconventional mét-  frame of the machine; the rotor is free to move & ndlyria the

v‘”.“\.
R L la b

ods for generating electric power. _ _ inner part of the machine. Both of them are usually made up of
~Hence the concept of using magnets in generation of el§erromagnetic materials. Slots are cut on the inner periphery of
tricity has been around us from a long time. the stator & the outer periphery of the rotor. Conductors are

For many years simple magnets have been used for thgiiced in these slots of the stator or rotor. Theseraeeca-
magnetic field to produceleetric power. They are placed in thenected to form round windings. The winding in which voltage is
inside core of motors & generators. The basic principle of powgfduced is called armature windings & which current is passed
generation |ies under the maigldviindihgt Pefnlnkr Mdgnets rd usedl inddm@ fachineftd
conductor is rotated in a magnetic field, a voltage is induced jjiovide the main flux of the machine.

t he conduretwewilde deding wihesuch conductors  Fig 2, showsthe internal windings of the dc fan which is
(2] behaving as a generator (here). The windings are coiled around a

Magnet Engine free energy generator is an easy deviceciity in which the shaft is inserted & rotated to produce the
generate electrical energy. It works on the principle of Needyme|ectric power.
um Magnets. In a simple motor, magnetic field is created by the
electric coils gnerally Cu, Al coils. These motors continuously
need electrical supply to produce magnetic field. There are huge
amount of energy losses. But the Magnet Motor Consists of no
such coils. Hence there will be minimal losg§Bk It uses the
permanent magnetifield of the magnets to generate the required
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Fig 2, The free energy generator can be fitted on the sides of a 2
wheeler in such a way that as the vehicle mokiesfdn starta-
tating and produces fee energy.
3. With 4 wheeler (car)
In the same manner the fan can also be fitted on the 4
wheeler and produce free energy.
4. Fitted at the ends of chimneys
The free energy generator can be fitted at the érudhim-
neys of house or small industries in such a way the exhaust gases
rotate the shaft of the fan & produces small amounts of fiee e
ergy.
5. For Charging Small Batteries
This free Energy can be used to charge smalbhibatte-

Now we need to rotate the shaft of the gatar to produce fas;igl;glgh voltag& low current, which are used for other aippl

power, for that we are using Neodymium magnets which arg " oy Small wattage bulbs

placed on the fins of the fan as shown. These disc shapgd ma The E i t I
nets are placed in such a way that all the north poles or sothb d c‘?s ree&enebrga/ Igebnesra o(r) cnan t\)/eeuie? :Ipoewgr up sma

poles are fac_;lng one direction i.e., mwards'or.outwaTdimse_ There are many applications of the free energy generator which
magnets facing upward produce a magnetic field. After this fe yet to discover
larger sized magnet is faced these disc madBgt3his magnet
also produces a magnetic field, so both the magnetic fields repel
each other (like poles repel), which causes the fins doen&
finally rotate the shaft of the fan (generator).

Now as the shaft rotates in between the windings, it cuts the The following results were tabulated while performing the
flux created by the windings & a small amount of voltage & pr €xperiments for free energy generator with magnets & 2wheeler

duced in the conductor (shaft) which is collected by the 2 wirddhe following results were tabulated while performing the expe
coming out of the fan. iments for free energy generator with matgng

2wheeler

Ill.  EXPERIMENTAL RESULTS

™ Series 12
= Series 11
= Series 10
™ Series 9
¥ Series 8
= Series 7
™ Series 6
® Series 5
' * Series 4
v ™ Series 3

— — * Series 2

* Series 1

Speed Voltage (V)  Current(mA) Power(W)

F|g 3, (Km/hr)

B.Installation: Fig 4,
The free Energy Generator was fitted onto the 2 wheelers
in-front of their outer bOdy like on the mudguard where the air The f|g4, shows a pictoria| description of the variation of
turbulence is higher with proper seals. The setup was connecégfded with voltage
to a multimeter to find the practical readings of voltage &-cu
rent. The power extracted was used to charge a mobile battery
(the battery was charged 43% when driven with the speed of
40kmph for 35 minutes)

C. Applications:
The free energy generator finds a 6 applications in the
real world. Many such applications are listed below:
1. Using with magnets (as shown)

2. With 2 wheeler (bike, cycles)
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Fig 5,

+==\/oltage(V)

=F=Current(m
A)

amhunPower(w)

The graph increases almost linearly initially but as the spee

— N
increases a rapid cunis seen with an increase in the voltage | L1 =
output of the free energy generator. o T1

240K [] -
Voltage Booster: o A VD?ZS g
As we can see that, the voltage produced out of this gener T B2X 220,0
tor is free but of a very small vale which is not of much use. Sc = e
we need to add a voltagedster & a current booster with the 100K
generator which increases the voltage of the output to a usak !]]
value [4]. ]
Fig 7,
S.No. Speed Initial Boost  Current Power Dimensions of the setup:
(Km/hr)  Voltage Voltage (A) (W) 1. Side = 7.8cm*7.8cm
(V) (V) 2. Wldt_h =2.5cm

1. 4-5 0 0 0 0 3. Radii of the center = 1.6cm
2. 10 05 05 0.002 0.001 4. Siz of fin from center = 2.2cm
3. 20 0.75 0.75 0005  0.003 5. Windings = 4
4. 25 1.5 12 0.006  0.072 6. Fan input = 12V/0.25A
5. 30 25 15 0.012 0.18
6. 35 3.6 15 0.019 0.285
7. 40 4.0 15 0.028 0.42
8. 50 4.8 15 0.039 0.585
9. 55 55 15 0.044 0.66
10. 60 7.2 15 0.049 0.735
11. 65 9.5 15 0.054 0.81
12. 70 104 15 0.060 0.9

Fig 6,
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Fig 7, shows the circuit of voltage booster used in the exper
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The fig 8, depicts the battery discharging of a smart phone

charged with the free energy generator.

Future work and Conclusions:

In this paper, by integratinthe basics of a generator and a
motor, we successfully have a newer concept of free energy ge
erator which runs on almost no input & gives a valuable amount
of electric energy which can be used to for many purposes. The

paper revolves around the constiol, working & applications

of free energy generator & its future enhancements. This design
may prove to be a pioneer in the field of research of free- ene
gy.Now it is possible to get free electricity from stuffs from our
home. This concept of free energycan be made using magnets
& simple motors.This knowhow using magnets has been with us
ever since we started generating electricity using conventional

sourcesof energy.
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Abstract Enteric fever (EF or typhoid) is a common infectiougalisation are summarised in table Qomputerized tomography
disease. It is a common cause of morbidity and hospitalsadm{CT) of abdomen showed mild hepatomegaly (15.8cm) with
sion in developing countries like Indid/e report a case of @h normal margins andormal CT attenuation value. No evidence
lestatic Hepatitis secondary to enteric fever in ayd@rold male of any intrahepatic biliary radical dilatation (IHBRD) noted. Gall
who was admitted to our medical emergency unit with chidfladder is noted to be distended withrmal in CT attenuation
complaints of fever for 9 days followed by anorexia, abdominaialue with normal wall thickeninfligurel] Liver biopsy
discomfort and jaundice. He recovered coetgly to prompt showed hepatic cholestagiBigure2]. Enzymelinked immuro-
administration of appropriate antibiotic therapy with supportiveorbent assay for human immunodeficiency virus, Australia ant
management. gen for Hepatitis B and antibody against Hepatitis C virus were

negative. Serology (IgM antibody) for dengue infection and
Index Terms Enteric Fever, salmonella,Cholestatic jaundice, smear examination for malarial parasitere negative. Eleatr
Icterus,salmonellahepatitis cardiography and chest-bay were within normal limit His

blood culture was sterilend serology (IgM antibodypr Salno-

nella typhiwas positive Our case was already on oral antibiotic

I.  INTRODUCTION at the time of admission which could be a meafor sterile blood

nteric Fever is a systemic disease characterized \mr,fe culture. The diagnosis of cholestatic hepatitis due to enteric fever
Eabdominal pain and caused by disseminatio8.dfphior S,. was made on the basis of clinical and laboratory parameters with
paratyphiwhich is pathologically as a unique illness because 8p5|t|veserologyd(lgM antibodyjor Salm&nfella typ()jh|So ceftn_—
its association with enlarged Peyer's patches and mesent&@Ne 39"& per day mt(;avebnogs Wasge c:jr_ 1?] aysd. gmej\gent
lymph node$! The Gastrointestinal complications of EF aréVaS started improving day by day and got discharge 7

intestinal haemorrhage and perforation, acute pancreatitist-hej)e{ admission. Liver function te_st _showed near normalization on

ic abscess, acute cholecystitis, splenic rupture and hefftitidC!loW up after 2 weeks of admission.

Liver tests suggesting cholestatic disorder may be due te ortra

extrahepatic cholestasis. EF is known to cause a wide @nge

hepatic complication$! However, only few cases of cholestatic lll. DiscussioN

hepatitis secondary to EF are reported in literdftite. Enteric fever remains a serious health thieatieveloping
countries including Indi&! Most commonly, fooeborne or va-
terborne transmission results from fecal contamination by ill or

Il. CASEREPORT asymptomatic chronic carriers. Up to 10% of untreated patients

A 45 years old male, office worker, resident of lucknow wa@’ith typhoid fgve(]zr ExXcreteS. typhi i_n the feces fo_rup to .3
presented in our emergency department with fadenplaints of mor:jtg_s, and %‘.‘.A) _dﬁvelop chronic lafsymptomauc %artr]la}ge,
anorexia, and high grade fever for 12 days followed by a vagﬁBe mgS. typhiin either urine or stool for >.1 year which-1
right hypochondrial discomfort, vomiting and yellowish disco creases its prevalence and incidence. Enteric fever can manifest

ouration of eyes for 4 days. On enquiry he told that he had a ovariety of systemic complications ranging from mild to-life

constipation associated with dark urine. He demiechplaint of t r.eatenin.g such as gastrointestinal_bleedin_g and intestinak perf
pruritus. He had no history of jaundice, alcoholism, contaap-hist"@1ON wr[11|]ch most commonly occur in the third and fourth weeks
ry with muddy water and blood transfusions, promiscuityner i of illness.™ Rare complications whose incidences are reduced by
travenous drug abuse and significant past medical history. prompt gntlblotlc treatment include d|ssem|nateq .lntravias_c

On general examination patient was conscious agiti - coagulation, hemophagocytic syndrome, pancreatitis, hepatic and

ented. He had icterus. He had no pallor or lymphadenopathy. eni_c_ absces_s_es and g_rz_anulomas, endocarc_ii_tis, pericard_ri-tis, m
; gpardms, orchitis, hepatitis, glomerulonephritis, pyelondjshr

and hemolytic uremic syndrome, severe pneumonia, asthrit
éﬁ;teomyelitis, and parotitlé® The first case of hepatic invayv
ment in typhoid fever was reported by William Osler in 1859.
Pramoolsinsaget al in their comprehensive review of Salméne

B.P-110/80mmHg and respiratory rate wE¥min. Systemic

examination revealed tender firm mild hepatomegaly and g
bladder was not palpable. Rest of the systemic examinatio
were within normal limit. Investigations of patient during hiesp
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la hepatitis suggested that typhoid fever is often assatiaith cholangitis, Chronic rejection of liver transplants, Sarcoidosis,
abnormal liver biochemical tests, but severe hepaticlvement Inherited, Cholestasis of pregnancy, Total parenteral nutrition,
with clinical features of acute hepatitis is a rarenptication™  Nonhepatobiliary sepsis, Benign postoperative cholestasia; Par
Liver involvement in enteric hepatitis may be in the form ef h neoplastic syndrome, Venoocclusive disease, &mffushost
patomegaly alone, jaundice, biochemical altersti@nd hisi- disease, Infiltrative diseases like TB, Lymphoma, Amyloid and
pathological chang«iﬂ.The possible associated factors f@-d infections like Malaria, Leptospirosf§! All the causes of ab
velopment of salmonella hepatitis are virulence of ttganisms, lestasis were ruled out with the help of clinical examination and
delayed treatment and poor general health of ghiengs. investigations. We are reporting this case becdbsepatient

The exact pathogenesis of severe hepatic invadwenin recovered completely after starting of Enteric Fever therapy
salmonella infection is not fully known and needs further studiesthich also supports our final diagnosis of cholestatic hepatitis
Though endotoxin, local inflammatory and/or host immune-reasecondary to enteric fever.
tions may be responsible for development of hepatitis insalm
nella infection!” Our case had isolated hyperamylaseana
hyperlipasemia without evidence of pancreatic involvement. This
may be possible as result of a reduced excretion due to either
impaired renal or liver function which is common in Salmonell
infections!*?

The common causes of intrhepatic chtestasis are Viral
hepatitis (Hepatitis A, B and C, Epstddarr virus, cytomegak
virus), Alcoholic hepatitis, Drug toxicity (anabolic and cantr
ceptive steroids, chlorpromazine, erythromycin estolate; pr
chlorperazine), Primary biliary cirrhosis, Primasclerosing

IV. CONCLUSION

With the above description it is clear that enteric fever can
Rauses variety of systemic manifestations in endemic countries.
Cholestatic hepatitis should be kept in mind as a differeniial d
agnosis in patients of enteric fever complaining of jaundice at
peak of fever. Early diagnosis and management with prompt
supportivecare improves prognosis in these cases.

Table 1; Patientds | aboratory parameter

Laboratory parm- Duration from admission
eters Normal 1% day 4" day 8™ day 2"week | 4"week | 6™ week

range
Hb(g/dl) 1317 12.2 11.2 10.8 - - -
TLC (103/uL) 4-11 9.2 12.6 8.0 - - -
DLC (%) N40-80 N78L09 N80L15 N67L22 | - - -

L20-40
PC (103/uL) 140440 188 165 200 - - -
S.Na+(mmol/L) 135155 134 137 138 - - -
S.k+(mmol/L) 3.55.5 3.5 3.8 3.4 - - -
S.Urea(mgdl ) 20-40 49.4 29.5 - - - -
SCreat (mgdl) 0.51.2 0.95 0.7 - - - -
RBS(mg/dl) 70- 112 112 - - - -
PT(seconds) 10.412.6 | - 13.9 - - - -
INR (seconds) 0.81.2 - 1.21 - - -
S.Bilirubin-Direct | 0.0-1.1 12 13 10 6 3 0.8
S.Bilirubin-Indirect | 0.0-0.3 1.5 2 2 1 0.8 0.2
ALT (IU/L) 21-72 300 375 199.6 150 70 66
AST (IU/L) 17-59 200 225 72.6 70 42 42
S.ALP 38126 2100 2000 1400 800 302 120
S.Protein(g/dl) 6.3-8.2 7.4 7.2 8.0 - 7.4 -
S.Albumin(g/dl) 3555 34 3.5 4.6 - 4.0 -
S. Amylase(U/L) | 22-80 412 - 116 - - -
S.Lipase(U/L) Upto & 302 - 100 - - -

ALT, alanine transaminase; ANA, antinuclear antibody; AST, aspartate transaminase, S.ALP, serum alkaline phosphatase; RBS
dom blood sugar; PT, prothrombin time; INR, international normalised ratio.

[2] Koshi G. Uncommon manifestations of salmonella infectionsliam
REFERENCES Journal of Medlcal. Resear.c.h. 1976;64(2)-34
Khosla SN: Typhoid hepatitis. Postgrad Med J 1990, 669223

. . _ [3
[1] Pergues DA, Miller SISalmonellosis. In: Longo DL, Fauci AS, Kasper DL, [4] ArabaciF, Irmak H, Akdeniz H, Demirgz AP: Jaundice with cholestasis: a .
Hauser SL, Jameson JL, Loscal zo Ptr q% i nc

J Y h) ) f . i
internal medicine. 18th ed. New York:McGraw Hill; 2012, p12480 Sase ofan,phom heSa ts. TUHKisIY Journal Bf Infe&ngn(ﬁéb?, i
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