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A Retrospective Study of Rigid Bronchoscopy in 58 

Paediatric Cases with Acute Respiratory Distress 

Dr. Chinmayee P. Joshi 

 

Department of ENT head and neck surgery, Pramukh Swami Medical College, Shree Krishna Hospital, Karamsad. 

 

Abstract: 

 

Context:  

Rigid bronchoscopy has been time tested modality for man-

agement of acute respiratory distress, especially in paediatric 

cases of foreign body in bronchus. However, there still persists 

dilemma regarding its application in conditions other than for-

eign body bronchus. 

 

Aims:  

To explore extended indications of rigid bronchoscopy in pae-

diatric cases with acute respiratory distress .  

 

Settings and Design:  

Retrospective study of rigid  bronchoscopy  performed in pae-

diatric cases with acute respiratory distress from January 2006 

to July 2011 at tertiary care centre in India. 

 

Methods and Material:  

All 58 paediatric cases who underwent emergency or elective 

rigid bronchoscopy for acute respiratory distress between Jan-

uary 2006 to July 2011 were included in the study.  

 

Results:  

Out of the total 58 cases included in our study, 35 (60%) pa-

tients had foreign body aspiration history and 23(40%) had no 

history of foreign body bronchus. However, while doing rigid 

bronchoscopy in the latter cases, foreign body was found in 5 

patients whereas 18 had secretions and mucus plugs. All 23 

patients had swift clinical recovery after the procedure.  

 

Conclusions: 

All paediatric cases presenting with acute onset of respiratory 

distress without history suggestive of foreign body aspiration 

should also be assessed by a diagnostic rigid bronchoscopy if 

they do not improve within 48 hours of medical treatment. Ear-

ly diagnosis and intervention is the key to successful manage-

ment. 

 

Index terms: 

 

Rigid bronchoscopy, wheeze associated lower respiratory tract 

infection (WALRI), foreign body bronchus  

 

Key Messages:  

 

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

saving procedure in conditions simulating foreign body bron-

chus in paediatric patients. The unnecessary delay in doing this 

procedure due to its invasive nature may worsen the prognosis 

and hence it should be a part of standard protocol for manage-

ment of paediatric acute respiratory distress.  

 

I. INTRODUCTION 

 

Dr. Gustav Killian, who introduced rigid bronchoscopy to the 

world, once famously quoted that ñOne must have had the ex-

perience of seeing a child that at 4pm aspirated a little stone, 

and that, after the stone has been bronchoscopically removed at 

6pm, may happily return home at 8pm after anaesthesia has 

faded away. Even if bronchoscopy was ten times more difficult 

as it really is, we would have to perform it just for having these 

resultsò. This speaks volumes of the procedure and its success 

in treating foreign body bronchus.
1
  

 

Rigid bronchoscopy is the trans-oral or trans-tracheotomy pas-

sage of rigid instruments for diagnostic or therapeutic purposes 

in the tracheobronchial tree. The practice of rigid bronchosco-

py greatly decreased following the invention of the flexible 

bronchoscope
2
. But the value of rigid bronchoscopy in paediat-

ric patients with severe atelectasis, pneumonia and wheeze 

associated lower airway infection (WALRI) has been a matter 

of great confusion.  Although bronchoscopy may not be indi-

cated as an initial procedure to remove respiratory tract secre-

tions, it may provide a beneficial option in cases where less 

invasive methods prove to be ineffective in removing secre-

tions and mucous plugs
3
. The rigid bronchoscope provides 

superior airway control especially in cases of significant air-

way bleeding. It is also superior to flexible bronchoscopy for 

removal of foreign bodies in bronchus. For acute central air-

way obstruction (CAO), rigid bronchoscopy is the airway sta-

bilization procedure of choice
4
. 

 

The aim of of the study was to direct the focus of surgeons to 

this procedure of rigid bronchoscopy especially in acute respir-

atory distress in paediatric patients. 

 

 

II. SUBJECTS & METHODS 

 

Fifty eight paediatric patients, all less than 14 years of age, 

who presented with acute respiratory distress to our tertiary 

care centre between January 2006 and July 2011 were included 

in our study. All cases were clinically evaluated and investigat-

ed by consultant ENT surgeons and Paediatrician in emergency 

department. After initial resuscitation, blood investigations and 

chest X ray PA view were done.  

 

Text 
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In 35 out of 58 cases with preceding history of foreign body 

ingestion and radiological finding suggestive of atelectasis, 

emergency diagnostic and therapeutic rigid bronchoscopy was 

conducted. Post procedure child was monitored clinically and 

radiologically in ICU with antibiotics and supportive care 

(Venturi mask oxygen administration, age and weight adjusted 

tapered steroid) in association with paediatrician for minimum 

of 24 hours.  

 

In cases without classical history of foreign body ingestion, 

primary treatment was conferred by paediatrician in ICU with 

supportive care (Venturi mask oxygen administration, steroid 

& antibiotics). Detoriation or non- improvement of clinical 

and/or radiological condition of child was considered as indica-

tion for elective diagnostic cum therapeutic rigid bronchosco-

py. Post procedure treatment was continued as described 

above. 

 

All rigid bronchoscopies were performed under apnea hyper-

ventilation technique of general anaesthesia. Patient positioned 

supine with extension of neck and placement of shoulder bag. 

Age matched size of rigid bronchoscope was introduced and 

tunnelled through trachea, carina and into the respective bron-

chus. The forcep space is judged and with appropriate instru-

mentation the foreign body was removed in minimum attempts 

to avoid laryngeal edema. Tracheostomy was carried out if 

procedure required multiple attempts or there was persistent 

fall in oxygen saturation. Such patients were weaned off of 

tracheostomy in 7 days. 

 

III.  RESULTS 

 

Out of total 58 cases of acute respiratory distress we consid-

ered all children with history of foreign body ingestion as 

Group 1 and those without obvious history of foreign body 

ingestion as Group 2. 

 

Demographic data: 

Table I: Age statistics 

Group 1(age in years)  Group 2 (age in years) 

Mean  4.2 6.4 

 

 

 

Table II: Gender statistics 

Group 1 (n=35) Group 2 (n=23) 

Males  24 12 

Females 11 11 

 

 

Table III: Type of foreign body  

Group 1 (n=35) 

Vegetative ï 22 

Metallic --     13 

 

Table IV: Bronchus involved 

Group 1 (n=35) 

Right  22 

Carina and left bronchus 13 

 

Table V: Tracheostomy required 

Group 1 (n=35) Group 2 (n=23) 

Yes  6 11 

No  29 12 

 

 

On analysing the retrospective data certain observations noted 

are as follows  

 

 

 

Figure 1: Gender distribution 

 

It was noted that of total n=58 cases included in study, 23 cases 

had no history of foreign body whereas 35 cases had positive 

history of foreign body and which was retrieved on rigid bron-

choscopy in all cases .However out of the 23 cases which were 

taken for bronchoscopy based on clinical suspicion of surgeon, 

5 cases were such that foreign body was retrieved even though 

no obvious history of same noted suggesting old and accidental 

ingestions while the rest 18 cases had retained secretions. 

These secretions were secondary to infective pathology in 8 

cases and inflammatory in 10 cases. In terms of percentage 

40% cases had no history of foreign body but were subjected to 

the procedure for diagnostic purpose and turned out to be ther-

apeutic. From this 40%, 22% presented foreign body at the 

time of bronchoscopy and 78% were a combination of secre-

tions of pneumonia 35% and asthma /WALRI 43%.  

 

In the above data we can see that cases without history of for-

eign body but presenting with acute respiratory distress were 

treated by therapeutic bronchoscopy by removing the acci-

dentally noted foreign body and secretions of pneumonia, the 

only patients subjected to this invasive procedure with little 

benefit were asthma and WALRI. Hence risk benefit ratio fa-

vours towards the treatment. Benefitted patients were 57% 

cases versis 43% risked to the procedure of bronchoscopy ie 

cases with asthma and WALRI. 

 

Major Observations are as follows :  
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Figure 2: Past history of treatment at other centre on presenta-

tion. 

  

Figure 3: Distribution of patients undergoing tracheostomy 

 

 

 

Figure 4: Paediatrician referral of cases and delays in same. 

On analysing   radiological data of the above patients it was 

concluded that unilateral collapse (figure -5) was a definitive 

indication for rigid bronchoscopy but a unilateral focal radio 

opaque shadow if not resolved with higher antibiotic and ICU 

management, a check bronchoscopy is indicated.  

 

Figure 5: Unilateral collapse of lung  

 

Other important findings were: 

The most common foreign body were vegetative foreign body 

of which peanuts and seeds of imli maximally encountered. 

Both were notorious in management, as these foreign bodies 

have hydrophilic action and 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 performed for same on 

bronchoscopy. 

 

Tracheostomy was done for 17 cases out of 58 as a sequelae to 

bronchoscopy but were weaned off within average period of 7 

days. 

 

IV.  DISCUSSION 

In India, the most commonly reported use of rigid bronchosco-

py is for foreign body removal. 

Diagnosis largely depends on the first physicians to see the 

patient because clinical history is the most important element 

to make diagnosis of FBA (foreign body aspiration). In the 

literature, history has been considered an important diagnostic 

method.
5,6,7

 A witnessed episode of choking is considered to be 

an important component of the history that leads to the correct 

diagnosis of aspiration. A history of choking episode can usu-

ally be obtained from parents or caretaker. Stridor is a common 

symptom in infants. However, the chances of missing signifi-

cant structural pathology in the airway are high if the stridor is 

severe, persistent, associated with apnoea, failure to thrive, an 

abnormal cry and a prior ventilated child. Endoscopic exami-

nation of the airway is indicated in this group of children.
8
 Uni-

lateral or unresponsive wheeze may also indicate structural 

abnormality in the lower airway or even an inhaled foreign 

body and bronchoscopy is a logical investigation of these 

symptoms. Persistent cough is a common paediatric symptom. 

If it is refractory to treatment, bronchoscopy may be indicated 

but the diagnostic value is relatively low in the absence of oth-

er symptoms or signs, for example haemoptysis, persistently 

productive cough, localised wheeze, or radiological abnormali-

ties. In a child with intractable symptoms bronchoscopy can be 

of great reassurance, even if normal. Bronchoscopy is indicated 

for persistent atelectasis. If radiological changes persist despite 
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apparently adequate treatment, bronchoscopy should be con-

sidered to exclude a foreign body and obtain specimens for 

microbiological and cytological examination. Extensive atelec-

tasis in young children will usually respond to selective bron-

choalveolar lavage and suction. Inhaled foreign bodies can be 

remarkably capricious and may present with any of the symp-

toms discussed above
9
. The presence of a foreign body in the 

tracheobronchial tree cannot be excluded without bronchosco-

py. When the history is suspicious bronchoscopy should be 

performed promptly.  

 

Retrieval of foreign bodies with a flexible bronchoscope is 

extremely difficult and this is regarded as one of the few abso-

lute indications for rigid bronchoscopy. Bronchoscopy has 

become a valuable tool for the investigation of pulmonary in-

fections. Bronchoalveolar lavage has a high yield in three par-

ticular groups of children: the immunosuppressed, children 

who fail to respond to broad spectrum antibiotics, and children 

who present with symptoms suggestive of an atypical pneumo-

nia
10,11,12

. Bronchoalveolar lavage can be directed to areas of 

radiological abnormality.  

 

In our study we saw 43 patients primarily presented to paedia-

trician with delay of 10 days on an average before otolaryngol-

ogist came into managing the cases. The golden period of 48 

hours was lost  in 7 cases whereas rest 3 cases were timely 

intervened and managed. Fortunately no fatal complication 

occurred due to delay in treatment. 

 

  Figure 6 : Protocol for management of paediatric cases of 

acute respiratory distress. 

 

 

 

Figure 7 : Radiological protocol for management of paediatric 

cases of acute respiratory distress. 

 

V. CONCLUSION 

 

To summarize, rigid bronchoscopy should be included in the 

standard protocol for management of paediatric cases of acute 

respiratory distress Figure-6 &7.On presentation from history 

and clinical signs if suspicious of foreign body straight away 

head to rigid bronchoscopy if not then keeping the probable 

infective and inflammatory respiratory pathologies as diagnosis 

and   manage patient on medical lines. After 48 hours of medi-

cal intensive care management, perform a check bronchoscopy. 

Hence as a surgeon we should remember that all cases of stri-

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 rewarding 

results of paediatric rigid bronchoscopy 
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Abstract- A new ligand (L3) 1,3-bis(2-(2-

hydroxyphenylaminomethyl)phenoxymethyl)-2,4,6-tri-

methylbenzene is synthesized. The generic synthetic pathways 

for the new starting materials (L1) and (L2) were presented. The 

structural features of the all the new compounds are studied by 

FT-IR (mid), 
1
H and 

13
C NMR spectroscopy. Structural compari-

son between (L1) (L2) and (L3) were also reported. 

 

Index Terms- Dialdehyde, Diamine, Di-imine, Diols, FT-IR, 

Macromolecules, NMR, spectroscopy. 

 

I. INTRODUCTION 

or many years, design and synthesis of macrohetero-multi-

donor ligands have constituted one of the largest areas of 

research in organic and coordination chemistry [1-5]. Various 

literatures reported the synthesis and characterization of many 

macromolecular compounds and there has been continuous re-

search to explore more of the biologically important macromole-

cules and their respective metal complexes. In most cases, nature 

prefers macrocyclic derivatives for many fundamental biological 

functions such as photosynthesis, storage and transport of oxygen 

in mammalian and other respiratory systems. Schiff base macro-

molecules featuring di-aza compounds, peptides, esters and 

ethers were among the potentially active biological compounds 

of the recent time, and are considered among the successfully 

discovered macromolecular and macrocyclic compounds of great 

medical and biological importance [6-9]. 

         Having various donor centres, macrocycles ligands has 

exciting possibilities toward construction of novel supramolecu-

lar arrangements that are capable of performing highly specific 

and important molecular functions. For instant, the precise mo-

lecular recognition between these macromolecular ligands and 

their guests, mostly transition metal ions or biomolecules (nucle-

ic acids, proteins.), provides a good opportunity for studying key 

aspects of supramolecular chemistry, which are also significant 

in a various other disciplines such as bioorganic chemistry, bio-

coordination chemistry, biology, medicine and related science 

and technology [10-15]. 

         The macrocyclic Schiff bases form a unique family of 

compartmental ligands, and modifications can be made to their 

basic structure such as the provision of different lateral or side 

chains, provision of additional donor atoms on one or more lat-

eral chain, and partial or full saturation at the azomethine linkag-

es. For macromolecules which have been hydrogenated or satu-

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 and medical behaviour 

expressed by Schiff base macromolecules such as anticancer, 

antitumor, herbicidal and anti-fungal properties were attributed to 

the azomethine linkage in the molecules [16-20]. 

         In this study, synthesis of macromolecular dialdehyde, di-

imine and their corresponding di-amines were carried out. Schiff 

bases of such kind have been found to be extensively useful in 

elaborating and determining the molecular processes occurring in 

biochemistry, material science, catalysis, encapsulation, activa-

tion, ion-transport and separation phenomena, hydrometallurgy, 

and a lot more [20-24]. 

 

II. EXPERIMENTAL 

A. Chemistry 

         Chemicals, reagents and solvents of standard grade were 

used as purchased without further purification. Melting points 

were determined using Electro-thermal 9100 melting point appa-

ratus. FT-IR spectra were recorded on the Bruker Alpha-P in the 

range of 4000-400 cm
-1
. Routine 

1
H (400 MHz) and 

13
C (100 

MHz) spectra were recorded in DMSO-d6 or CDCl3 at ambient 

temperature on a Bruker Ultrashield Plus 400MHz instrument. 

Chemical shifts (ŭ) are expressed in units of parts per million 

relative to TMS. The analytical and spectral data and physical 

properties were summarized for each experiment. 

 

B. Synthesis 

         1,3-bis(3-formylphenoxymethyl)-2,4,6-trymethylbenzene 

(L1). To a solution of KOH (600 mg, 10.70 mmol) in ethanol (20 

mL) was added meta-hydroxybenzaldehyde (1.20 g, 9.80 mmol) 

and stirred at 60
o
C  for 45 minutes in an external oil bath. 2,4-

bis(chloromethyl)-1,3,5-trimethylbenzene (1.0 g, 4.60 mmol) 

was then added slowly at 30 minutes interval and the mixture 

was stirred overnight at the same temperature. The resulting 

product was stirred in cold distilled water, in order to remove 

unreacted starting materials. The purification was repeated two 

more times and a white solid was obtained. C25H24O4: 2.24 g, 

yield 80%, MP: (125-127
o
C ref.

[34]
 126-127

o
C). FT-IR (solid cm

-

1
): 3123 ɡ(CCïH), 2862 and 2760 ɡ(CHO), 1687 ɡ(C=O), 

1594 ɡ(CC), 1217 ɡ(CïO), 753 ŭ(C CïH). 
1
HNMR (CDCl3), 

ŭH ppm: 2.41 (s, 6H, CH3), 2.43 (s, 3H, CH3), 5.19 (s, 4H, CH2), 

7.03 (s, 1H), 7.07 (t, J = 7.53 Hz, 2H), 7.22 (d, J = 8.28 Hz, 2H), 

7.61 (t, J = 7.03 Hz, 2H), 7.86 (dd, J = 7.65, 1.63 Hz, 2H), 10.39 

(s, 2H, CHO). 
13

CNMR (CDCl3), ŭC ppm: 15.55 (CH3), 19.91 

(2CH3), 65.54 (CH2), 112.86, 121.09, 125.23, 128.33, 130.59, 

130.71, 136.03, 138.78, 138.98, 161.59, 189.73 (CHO). 

 

 

F 
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Figure 1: 1,3-bis(3-formylphenoxymethyl)-2,4,6-

trymethylbenzene (L1) 

 

         1,3-bis(3-(2-hydroxyphenyliminomethyl)phenoxymethyl)-

2,4,6-tri-methylbenzene (L2). To a stirred solution of ortho-

aminophenol (180 mg, 1.65 mmol) in methanol (7 mL) was 

added ligand (L1) (300 mg, 0.77 mmol). The reaction mixture 

was stirred for 3 hours at 70
o
C. The resulting product was 

cooled, filtered and cleaned two times with methanol (5 mL).  A 

pure pale yellow solid di-imines (L2) was obtained. C37H34N2O4: 

408 mg, yield 85%. Mp: 181-183
o
C, FT-IR: (solid, cm

-1
):  3336 

ɡ(OH), 3065 ɡ(CCïH), 1621 ɡ(C=N), 1215 ɡ(CïO), 1590 

ɡ(CC), 745 ŭ(C CïH). 
1
HNMR (CDCl3), ŭH ppm: 2.38 (s, 6H, 

CH3), 2.43 (s, 3H, CH3), 5.15 (s, 4H, CH2), 6.77 (td, J = 7.65, 

1.25 Hz, 2H), 6.95 (d, J = 1.25 Hz, 2H), 6.97 (d, J = 1.25 Hz, 

2H), 7.00 (s, 1H), 7.09 (m, 4H), 7.14 (d, J = 1.51 Hz, 2H), 7.12 

(d, J = 2.76 Hz, 2H), 7.50 (t, J = 8.53, 7.28, 1.76 Hz, 2H), 8.15 

(d, J = 1.76 Hz, 2H, 2CHN), 8.98 (s, 2H, OH). 

 

 
Figure 2: 1,3-bis(3-(2-

hydroxyphenyliminomethyl)phenoxymethyl)-2,4,6-tri -

methylbenzene  (L2). 

 

         1,3-bis(2-(2-hydroxyphenylaminomethyl)phenoxymethyl)-

2,4,6-tri-methylbenzene (L3). To a mixture of methanol (4 mL) 

and tetrahydrofuran (6 mL) was added ligand (L2) (200 mg, 0. 35 

mmol) and stirred until dissolved. A solution NaBH4 (60 mg, 

1.58 mmol) in methanol (1 mL) was then added  slowly within 

15-20 minutes at room temperature until the pale 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 5-7 and then filtered. A brown solid ligand (L3) was ob-

tained. C37H38N2O4: 200 mg, yield 77%, MP: 68-71
o
C, FT-IR 

(solid cm
-1
): 3419 ɡ(NH), 3329 ɡ(OH), 3061 ɡ(CCïH), 1600 

ɡ(CC), 1226 ɡ(CïO), 738 ŭ(C CïH). 
1
HNMR (CDCl3), ŭH 

ppm: 2.38 (s, 6H, CH3), 2.43 (s, 3H, CH3), 4.25 (s, 4H, CH2N),   

5.09 (s, 4H, CH2O), 5.20 (s, 2H, NH), 6.52 (s, 1H), 6.62 (d, J = 

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, 2H). 
13

CNMR 

(CDCl3), ŭC ppm: 15.40 (CH3), 19.83 (2CH3), 44.55 (CH2N), 

65.06 (CH2O), 111.50, 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.  

 

 

 
Figure 3 : 1,3-bis(2-(2-

hydroxyphenylaminomethyl)phenoxymethyl)-2,4,6-tri -

methylbenzene (L3). 

III.  RESULT AND DISCUSSION 

A. FT-IR analysis 

         The vibrational Spectroscopy of the compounds (L1, L2 and 

L3) was studied in comparison so as to point out clearly the trans-

formation of   L1 via L2 to L3 there by indicating the success of 

the reaction pathways. 

         For L1, the FT-IR spectrum was studied in terms of the 

prominent aldehydic peaks which include weak twin peaks 

around 2750 and 2850 cm
-1 

for aldehydic ɜ(CïH), and 1685-1700 

cm
-1 

strong for carbonyl ɜ(C=O). The aromatic components of 

this ligand can be seen from 1580-1600 cm
-1 

for ɜ(CC) and 700 

cm
-1
 for ŭ(CCïH). 

         In L2, the twin aldehydic hydrogen peaks disappear and a 

new bond around 1620-1630 cm
-1 
for ɜ(CH=N) was formed. This 

however indicates the reaction of the aldehyde functional groups 

into di-imines. The peak around 3360-3370 cm
1
 for phenyl 

ɜ(OH) usually broad also observed. All other peaks remain 

slightly changed. 

         While in L3, the weak bands for ɜ(CH=N) at 1610-1630 cm
-

1
 have disappeared due to hydrogenation of the double bonds, 

and a new peak between 3515cm
-1
 for secondary ɜ(NïH) have 

been observed. The (OïH) group was observed at 3380cm
-1
 due 

to some slight changes. 
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Figure 4 : Combined FT-IR Spectra of L1, L2 and L3 

 

B. NMR anlysis 

         
1
H NMR of ligand L1 shows a singlet for ethylene (ïCH2ï

O) protons at around 5ppm, and (CHO) protons at around 

10ppm. It also shows a monomethyl (CH3) and dimethyl (2CH3) 

protons within the region of 2.4ppm to 2.50ppm with integrations 

of (3H) and (6H) respectively, belonging to the three (CH3) that 

are in two different magnetic environments. The (CHO) protons 

and the (ïCH2ïO) protons have integrations of (2H) and (4H) 

respectively. The integration for aromatic protons is significantly 

consistent with the structure of L1. 

         
13

C NMR of L1 shows fourteen different carbon atoms as in 

the chemical structure. It also shows the monomethyl (CH3) car-

bon at ~ 16 ppm and dimethyl (2CH3) carbons at ~ 20 ppm. Eth-

ylene (ïCH2ïO) carbons were observed around the region 65-67 

ppm and aldehydic (CHO) carbon at ~ 190 ppm. See figure 5 

 

 

 
Figure 5: 

1
H NMR and 

13
C NMR spectra of L1 in CDCl3. 

 

         
1
H NMR of L2 shows singlet for the ethylene (ïCH2ïO) 

protons still around 5.2ppm. New peaks for (HC=N) protons at ~ 

7.80 ppm and (OH) protons at around 8.70ppm were observed. 

The monomethyl (CH3) and dimethyl (2CH3) protons were still 

around 2.4 to 2.50ppm.  

         
13

C NMR of L2 show expected number of carbon atoms as 

in the chemical structure. The monomethyl (CH3) carbons and 

the dimethyl (2CH3) carbons are at 16.50 and 19.90ppm respec-

tively. Ethylene (ïCH2ïO) carbons were still at 65-67ppm while 

the new (HC=N) carbon is at 157ppm. The complete disappear-

ance of aldehydic (CïH) proton and aldehydic (C=O) carbon 

indicate the reaction have taken place between L1 and ortho-

aminophenol. See figures 6. 
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Figure 6: 

1
H NMR and 

13
C NMR spectra L2 in CDCl3. 

 

         In L3, the peak for (HC=N) proton which was at 8.70ppm 

disappeared and two new peaks for (ïCH2 ïN) and (NïH) are 

subsequently observed at 4.3ppm and 5.3ppm respectively. 

Likewise in the 
13

C NMR of L3, the (HC=N) carbon at 57ppm 

disappeared  and subsequently new (ïCH2 ïN) carbon appeared 

at 48ppm. This proves the hydrogenation of the (HC=N) double 

bonds into (ïCH2ï) and (ïNHï). Unlike L1 and L2, the NMR of 

L3 is taken in DMSOïd6 because CDCl3 was in available in the 

laboratory at the time of the experiment. See figure 7. 

 

 

 
Figure 7: 

1
H NMR and 

13
C NMR spectra L3 in DMSO. 

 

IV.  CONCLUSION 

         Synthesis, FT-IR and NMR characterization of the new 

ligands have been accounted for. The synthetic steps have been 

carefully monitored and observed, the FT-IR and the NMR of L1, 

L2 and L3 have been compared in order to assure the success of 

the synthesis of one ligand from the other. Test on microbial and 

other biological activities of either the ligands alone or in metal 

complexes would be investigated. 
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Abstract- Data mining extracts valuable knowledge from large 

amounts of data. It is a powerful new technology to help compa-

nies focus on the most important information in their data ware-

houses. Several issues need to be addressed when mining on data 

is performed that are bulk at size and geographically distributed 

at various sites. Privacy preserving data mining has emerged as 

promising way to mining knowledge from large databases se-

curely. The techniques are classified as: data distribution, data 

modification, and data mining algorithm, rule hiding and privacy 

preservation.  Our approach is based on heuristics of Association 

Rule Mining.  The techniques involves modifying database to 

prevent sensitive rules from getting disclosed which leads to in-

formation loss of non-sensitive data. We propose an algorithm 

that hides sensitive item on either side of rule by selective modi-

fication of database with minimal information loss. The prime 

objective is the accuracy of algorithm in terms of rule hiding, 

ghost rules and missing rules. 

 

Index Terms- privacy preserving data mining, association rule, 

confidence, support. 

 

I. INTRODUCTION 

rogress in digital data acquisition and storage technology has 

resulted in the growth of huge database. The result of this 

lead to growth in the possibility of tapping these data and extract-

ing from them information that might be of value to the owner of 

the database. This discipline concerned with the task has become 

known as data mining. [1] Extraction of useful information from 

database is definitely a fruitful investment for the owner but it is 

also a threat for them as this information might get an unauthor-

ized access. This generates the need to provide privacy for it. 

Privacy preserving data mining solutions aim at achieving a data 

mining algorithm[2] to use data without ever actually ñseeingò 

it.[3,4] 

        Association analysis is a powerful tool for discovering rela-

tionships which are hidden in large database. Mining of associa-

tion rules between set of items in a large database is carried out 

using support and confidence as key heuristics. [6,7,8] Apriori 

algorithm is used for discovering all significant association rules 

between items in a large database. 

        Actually any given specific rules to be hidden, many ap-

proaches for hiding association, classification and clustering 

rules have been proposed. Maximum researchers have worked on 

the basis of reducing the support and confidence of sensitive as-

sociation rules.[10-19] The association rule items whether in Left 

Hand Side (LHS) or Right Hand Side (RHS) of the generated 

rule, should not be disclosed by mining process. [9] ISL and 

DSR are the common approaches used to hide the sensitive rules. 

        In our proposed approach we are hiding contain some sensi-

tive information which can be on the Right hand side or Left 

hand side of the rule, so that rules containing confidential item 

canôt be reveal. This is done on the basis of selective modifica-

tion of the data. Selective modification achieves higher utility for 

the modified data given that the privacy is not jeopardized. The 

technique should minimize hiding failure, ghost rules and lost 

rules reducing execution time.The rest of the paper is organized 

as follows. Section 2 presents the statement of the problem and 

the notation used in the paper. Section 3 presents the proposed 

algorithms for hiding sensitive items. Section 4 shows example 

of the proposed algorithm. Section 5 analyses the result of the 

efficiency of proposed algorithm and shows how it is better than 

previously defined methods. Concluding remarks and future 

works are described in section 6. 

 

II. PROBLEM STATEMENT 

        The goal is to transform a given data set D into modified 

version Dôô that satisfies a given privacy requirement. A database 

D of transactions can describe the problem in Fig 1. We have a 

set of transactions T. Let I = {I1, 12, 13, ... Im} be a set of liter-

als, called items. As shown in Fig. 1, the circled items are fre-

quent and the rest are infrequent. Each transaction T is a set of 

items such that T Ṗ   I. Each transaction is formed from the items 

in the set. 

 

 
Figure1: A Database D containing set of transactions T. 

 

        Find all sets of items (itemsets) from the database transac-

tions that have transaction support above minimum support. The 

support for an itemset is the number of transactions that contain 

P 
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the itemset. Itemsets with minimum support are called large 

itemsets, and all others small itemsets. Use the large itemsets to 

generate the desired rules that satisfy minimum confidence.  

        An association rule is an expression XĄY, where X Ṗ   I, Y 

Ṗ   I and XžY = empty. LHS and RHS of a rule is formed by 

items in the data set which doesnôt have anything in common. 

The X and Y are called the body (left hand side) and head (right 

hand side) of the rule, where N is the total transactions of a data-

base. The heuristics that are used for hiding sensitive items 

are:[20-22] 

 

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

between item sets. 

 

 
2. Support of a rule measures the significance of the correlation 

between item sets.  

 
 

III.  PROPOSED ALGORITHM 

        Association rule hiding aims to hide the sensitive rule. A 

rule is said to be sensitive if its disclosure risk is above a certain 

privacy threshold. Our focus is on hiding sensitive rules with 

minimal compromise of data utility. The approach for rule hiding 

is based on selectively modifying the database transactions. The 

modification is performed by data owners before publishing their 

data. 

        See following sample Table I which is the original dataset 

S. The sensitive item is FALSE. The minimum support & confi-

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

 

 

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 

[43] 3 [44] Overcast [45] Hot [46] High [47] 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 

[67] 7 [68] Overcast [69] Cool [70] Normal [71] TRUE [72] Yes 

[73] 8 [74] Sunny [75] Mild [76] High [77] FALSE [78] No 

[79] 9 [80] Sunny [81] Cool [82] Normal [83] FALSE [84] Yes 

[85] 10 [86] Rainy [87] Mild [88] Normal [89] FALSE [90] Yes 

[91] 11 [92] Sunny [93] Mild [94] Normal [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] 14 [110] Rainy [111] Mild [112] High [113] TRUE [114] No 

 

        Data owners want the transformation to best preserve those 

domain-specific data properties that are critical for building 

meaningful data mining models, thus maintaining mining task 

specific data utility of the published datasets. [23]We will be 

working on data sets from UCI machine learning repository. In 

this work, we assume that only sensitive items are given and pro-

pose the algorithm to modify data. Given a transaction database 

D, a minimum support, a minimum confidence and a set of items 

H to be hidden, the objective is to modify the database D such 

that no association rules containing H on the any side of rule will 

be discovered. As an example, for a given database in Table 1 

 

 

Algorithm- perturbation algorithm used for securing sensitive 

rules and provides data privacy. 

Input- Dataset D 

   Threshold value of support and confidence 

Output- Association rules Rô 

Procedure- 

Apriori Process () 

{  

      Date d1 = new Date (); 

Start1 = d1.getTime (); 

updated = 0; 

    While (Entry flag==1) 

    {  

  level++; 

       generate Candidates (level); 

  If (C level != empty) 

        calculate Support (level); 

  Else 

        Set Entry flag to 0;  

   If (level>=2 && frequent set! =0) 

        generate Rules (level); 
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   }  

 If (final rules not empty) 

      Take an input index of sensitive item; 

      Find the sensitive item using index from C 1; 

      count sensitive item (sensitive item); 

 Else  

      Display Dead End; 

 If (count sensitive item ==0) 

      Display: Item not present in Rules; 

      d1 = new Date (); 

       End1 = d1.getTime (); 

Time = (End1 ï Start1)/1000; 

Display: Time; 

   Display: Association Rules Rô; 

   Display: Rules having sensitive item; 

   d2 = new Date (); 

     Start2 = d2.getTime (); 

  If (count sensitive item>0) 

  {  

       Entry flag=1; 

       While (Entry flag==1) 

       {  

           level++; 

           generate Candidates (level); 

          If (C level != empty) 

     calculate Support (level); 

        Else 

    Set Entry flag to 0;  

        If F ólevel contains sensitive item 

    update transaction (level, index, sensitive item); 

 If (level>=2 && frequent set! =0) 

     generate Rules (level); 

}  

     count sensitive item (sensitive item); 

   }  

d2 = new Date (); 

End2 = d2.getTime (); 

Time = (End2 ï Start2)/1000; 

 Display: Time; 

 Display: Association Rules Rô; 

Display: Rules having sensitive item; 

}  

generate Candidates (int level) 

{  

    If (level==1) 

       Scan the dataset D and store the candidates in set C 

level; 

 Else if (level==2) 

     concate items from set Fô (level-1) to form a pair of two items           

and store it in set C level; 

       Else 

     generate all possible combinations of items from set F ó(level-1) 

and store each pair in set Clevel; 

  If (C level is empty) 

    Entry flag=0; 

}  

calculate Support (int level) 

{  

   If (level==1) 

    For each item j in set C level, count its occurrence in each       

Transaction T of Dataset D and store in array count[j]; 

 Else 

{  

     For each item j in set C level  

    {  

        Tokenize item j such that j = {k1, k2, k3, é, kn};

    where k1, k2é are single items 

       For each Transaction T in Dataset D 

      {  

        Find the occurrence of k1, k2, é ,kn and accord-

ingly set match++; 

       If (match==n) 

         Set count[j] ++; 

       }  

    }  

     For each item j in set C level 

    {  

    support = (count[j]/no. of transactions); 

    If (support >= min_supp) 

   Store item j in set F level ; 

}  

 

If (F level! = empty && level >1) 

{  

 Store F level  in Final Fô level; 

}  

 

Else 

Display message: No more frequent candidates generated. 

}  

generate Rules ( int level) 

{  

 For each candidate in set Fô level 

 {  

         Tokenize items of candidate m such that = {k1, k2, é, kn}; 

  Generate all possible combination of rules of the form X Ą Y 

for item m and store in set R; where |X| = n-1 and |Y|=1; n is size 

of item m 

    }  

    For each rule r in set R 

    {  

      r : XĄ Y 

     confidence = count (X ᷾  Y) / count (X); 

     If (confidence >= min_conf) 

       Store the rule r in set Rô; 

     }  

    }  

count sensitive item (sensitive item) 

{  

       For each rule in set Rô 

 {  

      Tokenize items of rule r such that = {r1, r2, é, rn}; 

           If (tokens r i   contains sensitive item) 

         Set count++; 

  }  

  return: count; 

}  

update transaction (level, index, sensitive item) 
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{  

If (level==1) 

{  

    For each Transaction T in Dataset D 

  {  

 For each candidate in set Fô1 

       {  

            Find the occurrence of each item k1, k2, é ,kn of Fô 1 in 

T and accordingly set match++; 

          If (match=level) 

              Set count line [T] ++; 

           If (T contains sensitive item) 

  Set count sensitive++; 

  Set line sensitive [T] ++; 

          }  

       }  

For each count c in count sensitive 

sensitive array [count line[line sensitive[c]]]; 

Reorder sensitive array in descending order; 

Reorder line sensitive accordingly;  

Find support of sensitive item = (count sensitive/no.  of transac-

tions); 

Find difference of support= support of sensitive item ï minimum 

support; 

If (diff erence ==0) 

      difference= difference + 1; 

extra occurrence= (difference * no. of transactions)/100; 

Take drift as input from user; 

Transactions to modify = (drift * extra occurrence)/100; 

   }  

    initial= Transactions to modify * (level -1); 

   updation = Transactions to modify + updated; 

   For some i ranging from initial to updation 

 If (T == line sensitive [i]) 

  Set update flag=1; 

  Set updated ++; 

If (update flag==1) 

     Replace sensitive item with null string in T; 

Else 

    Continue; 

Increment T; 

}  

 

IV.  EXAMPLE 

        Table I is the sample dataset for simulation. We begin the 

execution by applying algorithm on the original dataset S, gener-

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

confidence is 50%. Thus for a candidate to pass the minimum 

support, it has to be present in 6 transactions at least. The sensi-

tive item is FALSE.  

 

 

Table II: 1 -Candidates set of sample dataset S. 

 

[115] Candidate 
Items 

[116] Support 
Count 

[117] Sunny [118] 5 

[119] Overcast [120] 4 

[121] Rainy [122] 5 

[123] Hot [124] 4 

[125] Mild [126] 6 

[127] Cool [128] 4 

[129] High [130] 7 

[131] Normal [132] 7 

[133] TRUE [134] 6 

[135] FALSE [136] 8 

[137] Yes [138] 9 

[139] No [140] 5 

 

Table III: 1 -Frequent set of sample dataset S. 

 

[141] Candidate 
Items 

[142] Support 
Count 

[143] Mild [144] 6 

[145] High [146] 7 

[147] Normal [148] 7 

[149] TRUE [150] 6 

[151] FALSE [152] 8 

[153] Yes [154] 9 

 

        Table II & III explains how first candidate & frequent set is 

generated. Repeat steps 2 and 3 till candidates are generating. 

Table IV &  shows 2
nd

 level candidate & frequent set. 

        In the sample dataset, no candidates can be generated at 

third level because no prior item-set is common to form a third 

itemset. Thus final frequent set is obtained at 2
nd

 level. Generate 

association rules from 2-frequent set using confidence. 

 

Table IV: 2-Candidates set generated from  1-frequent set. 

 

[155] Candidate 
Items 

[156] Support Count 

[157] {Mild, High} [158] 4 

[159] {Mild, Nor-
mal} 

[160] 2 

[161] {Mild, TRUE} [162] 3 

[163] {Mild, FALSE} [164] 3 

[165] {Mild,  yes} [166] 4 

[167] {High, TRUE} [168] 3 

[169] {High, FALSE} [170] 4 

[171] {High, Yes} [172] 3 

[173] {Normal, 
TRUE} 

[174] 3 

[175] {Normal, 
FALSE} 

[176] 4 

[177] {Normal, Yes} [178] 6 

http://ijsrp.org/


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

ISSN 2250-3153  

www.ijsrp.org  

[179] {TRUE, Yes} [180] 3 

[181] {FALSE, Yes} [182] 6 

 

Table V: 2-Frequent set generated from  1-frequent set. 

 

[183] Candidate 
Items 

[184] Support Count 

[185] {Normal, Yes} [186] 6 

[187] {FALSE, Yes} [188] 6 

 

Table VI: Association Rules 

 

[189] Candidate 
Items 

[190] Support Count 

[191] Yes Ą Nor-
mal 

[192] 66.66% 

[193] Normal Ą 
Yes 

[194] 85.71% 

[195] Yes Ą FALSE [196] 66.66% 

[197] FALSE Ą Yes [198] 75.00% 

 

Table VII: Final association Rules satisfying minimum confi-

dence 

 

[199] Candidate 
Items 

[200] Support Count 

[201] Yes Ą Nor-
mal 

[202] 66.66% 

[203] Normal Ą 
Yes 

[204] 85.71% 

[205] Yes Ą FALSE [206] 66.66% 

[207] FALSE Ą Yes [208] 75.00% 

 

        We can see that Table VI displays the rules generated. Table 

VII contains the rules satisfying minimum confidence. As all 

association rules have confidence greater than minimum confi-

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

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

in the dataset S (Figure 4.1): 

 

 
 

        This means out of 14 transactions, FALSE is present in 8 of 

them. The difference between its support and minimum support 

is 17.14%. This difference indicates by how much percentage the 

item has crossed the threshold value of support.  

        We can find the no. of transactions from the difference per-

centage.  

 

 

 

 

        Deciding the 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 occurs in the frequent set. Transaction to modify at 

each level is given by: 

 

 

 

 
 

        We now begin the process again using modification algo-

rithm.  Generate candidates and frequent set. Check if the sensi-

tive item occurs in 1-frequent set.   

 

Table VIII: Transactions Count Value 

 

[209] Transaction 
No. 

[210] Support Count 

[211] 1 [212] 2 

[213] 2 [214] 2 

[215] 3 [216] 3 

[217] 4 [218] 4 

[219] 5 [220] 3 

[221] 6 [222] 2 

[223] 7 [224] 3 

[225] 8 [226] 3 

[227] 9 [228] 3 

[229] 10 [230] 4 

[231] 11 [232] 4 

[233] 12 [234] 4 

[235] 13 [236] 3 

[237] 14 [238] 3 

 

Table IX: Transactions having sensitive item FALSE. 

 

[239] Transaction 
No. 

[240] Support Count 

[241] 1 [242] 2 

[243] 3 [244] 3 

[245] 4 [246] 4 

[247] 5 [248] 3 

[249] 8 [250] 3 

[251] 9 [252] 3 

[253] 10 [254] 4 

[255] 13 [256] 3 
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        Find the count value of transactions using 1-frequent set. 

Reorder transactions based on descending order of count. Modi-

fication is done in the transaction having maximum value of 

count as calculated above. Table VIII shows the count value of 

all transactions. Table IX contains only those transactions and 

their count having sensitive item, FALSE. 

 

Table X: Descending order of count value & re-arranged 

index of transactions. 

 

[257] Transaction 
No. 

[258] Support Count 

[259] 4 [260] 4 

[261] 10 [262] 4 

[263] 5 [264] 3 

[265] 8 [266] 3 

[267] 9 [268] 3 

[269] 3 [270] 3 

[271] 13 [272] 3 

[273] 1 [274] 2 

 

        We select transactions based on Table X. Modify the trans-

action no. 4, replacing sensitive item with null string. Now con-

tinue process of generating candidates from step 3 followed by 

step 4. The candidates and frequent set generated now will be 

different from the one generated before. The reason behind this is 

the modification done. If they are same, it means we need to per-

form more modifications. If we get a frequent set without sensi-

tive item, the modification process ceases. After first modifica-

tion process continue, generating 2-candidate using dataset trans-

actions which have been modified, followed by 2-frequent set. 

 

Table XI: 2-candidates set after applying algorithm. 

  

[275] Candidate 
Items 

[276] Support Count 

[277] {Mild, High} [278] 4 

[279] {Mild, Nor-
mal} 

[280] 2 

[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 

[291] {High, Yes} [292] 3 

[293] {Normal, 
TRUE} 

[294] 3 

[295] {Normal, 
FALSE} 

[296] 4 

[297] {Normal, Yes} [298] 6 

[299] {TRUE, Yes} [300] 3 

[301] {FALSE, Yes} [302] 5 

 

Table XII: 2 -frequent set after applying algorithm. 

 

[303] Candidate 
Items 

[304] Support Count 

[305] {Normal, Yes} [306] 6 

 

        Table XI contains 2-candidate after first modification done 

on the dataset. Table XII contains transaction with count greater 

than minimum count.  

        The rows marked bold are the ones that indicate how per-

forming modification has changed the count value of candidate 

item-sets. Previously, the counts of these candidates were 3, 4 

and 6. The change is due to selective modification done on the 

transaction. Frequent set will have only one candidate which is 

different from previous results of 2 candidates. 

        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 the candi-

date pairs in the subsequent sets. Thus the candidates with that 

item will no longer be generated. At last association rules are 

generated satisfying minimum confidence, the rules will no long-

er have sensitive item present in them.  

 

 

Table XIII: Modified Dataset Sô after applying Algorithm  

 

[307] No. [308] Outlook [309] Temperature [310] Humidity [311] Windy [312] Play 

[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 

[331] 4 [332] Rainy [333] Mild [334] High [335] null [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] Overcast [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] 10 [368] Rainy [369] Mild [370] Normal [371] FALSE [372] Yes 

[373] 11 [374] Sunny [375] Mild [376] Normal [377] TRUE [378] Yes 

[379] 12 [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 after algorithm are: {Yes ** Normal, 

Normal ** Yes}. If the item exists, it means the hiding failure 

occurs. The hiding failure indicates that sensitive item is not hid-

den completely from the dataset S. We can calculate the percent-

age of hiding failure. Time taken 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. 

 

V. ANALYSIS 

        This section analyzes some of the characteristics of the pro-

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 da-

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 

 

Sensitive 
Item 

Before applying al-
gorithm 

After applying algo-
rithm 

No. 
of 
Rules 

No. of Rules 
with sensi-
tive item 

No. 
of 
Rules 

No. of Rules 
with sensi-
tive item 

White 25 20 5 0 

Fnlwgt0 25 20 5 0 

Cl0 25 25 20 0 

 

Execution time Analysis 

before 
applying 
algorithm 
(sec) 

after ap-
plying 
algorithm 
(sec) 

Hiding 
Failure 

Ghost 
Rules 

Lost 
Rules 

78.42 57.86 N 0 0 

76.95 63.56 N 0 0 

79.61 51.76 N 0 0 

 
 

Figure 2: Adult Dataset: Changing sensitive item; keeping 

support, confidence, drift same. 

 

        The results produced are shown in column chart. X-axis 

indicating different parameters such as sensitive item, support, 

confidence, drift. Y-axis indicates the no. of rules generated at 

the last level. The level here represents the one generated prior to 

applying the proposed algorithm. Suppose before applying algo-

rithm last level goes till 5
th
 frequent set, leading to form rules. 

Out of which all rules are sensitive. So results of applying algo-

rithm will remove all those rules which will cause it to reach up 

to 4
th
 level. Execution time is displayed in seconds. 

 

        Table XV(1) & XV(2). Adult Dataset with confidence= 

70%, drift= 40% and sensitive item is White; varying support 

 

Support 
(%) 

Before applying algo-
rithm 

After applying algo-
rithm 

No. of 
rules 

No. of rules 
with sensi-
tive item 

No. of 
rules 

No. of rules 
with sensi-
tive item 

50 25 20 5 0 

60 5 5 12 0 

70 27 12 15 0 

 

Execution time Analysis 

before 
applying 
algorithm 
(sec) 

after ap-
plying 
algorithm 
(sec) 

Hiding 
failure 

Ghost 
rules 

Lost 
rules 

78.42 57.86 N 0 0 

37.49 41.50 N 0 0 
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17.36 27.22 N 0 0 

 

 

 
 

Figure 3: Adult Dataset: Changing support; keeping item, 

confidence, drift same 

 

        The graph shows the no. of rules before and after applying 

algorithm. Rules displayed are the one at last level of before ap-

plying proposed algorithm. It may happen before applying the 

proposed algorithm it reached up to 5
th
 level but later goes up to 

4
th
 level. 

 

Table XVI(1) &  XVI(2). Adult Dataset with support = 60%, 

drift= 40% and sensitive item is White; varying confidence 

 

Confidence 
(%) 

Before applying 
algorithm 

After applying 
algorithm 

No. 
of 
rules 

No. of 
rules with 
sensitive 
item 

No. 
of 
rules 

No. of 
rules 
with 
sensitive 
item 70 5 5 12 0 

80 5 5 12 0 

90 3 3 6 0 

 

Execution time Analysis 

before 
applying 
algorithm 
(sec) 

after ap-
plying 
algorithm 
(sec) 

Hiding 
failure 

Ghost 
rules 

Lost 
rules 

37.49 41.50 N 0 0 

31.76 37.02 N 0 0 

28.32 33.74 N 0 0 

 

 
 

Figure 4: Adult Dataset: Changing confidence; keeping item, 

support, drift same. 

 

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

80%, confidence= 80%, sensitive item is cl0; varying drift. 

 

Drift 
(%) 

Before applying 
algorithm 

After applying 
algorithm 

No. 
of 
rules 

No. of 
rules with 
sensitive 
item 

No. 
of 
rules 

No. of 
rules 
with 
sensitive 
item 40 12 8 6 2 

45 12 4 10 2 

50 12 8 4 0 

 

Execution time Analysis 

before 
applying 
algorithm 
(sec) 

after ap-
plying 
algorithm 
(sec) 

Hiding 
failure 

Ghost 
rules 

Lost 
rules 

16.96 33.43 Y 0 0 

15.19 32.10 Y 0 0 

7.88 19.20 N 0 0 
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Figure 5: Adult Dataset: Changing drift; keeping support, 

confidence, item same. 

 

        The results clearly indicate that in some cases hiding failure 

occurs. For example, if we vary drift value hiding failure can be 

overcome. It is clear that there are no ghost rules generated no 

missing rules effect. 

        In Table XIV to XVII we can see the results on adult dataset 

having 48842 records. The table displays the rules generated 

before and after applying proposed algorithm along with before 

and after execution time of proposed algorithm and evaluation 

parameters such as hiding failure, lost rules and ghost rules. First 

table show the result of varying sensitive item keeping support, 

confidence & drift constant. Table XV displays the results of 

altering support with confidence, drift and sensitive item con-

stant. Table XVI displays the results of varying confidence with 

support, item and drift constant. Last Table XVII shows results 

when drift is changed with same support, confidence and sensi-

tive item. 

 

VI.  CONCLUSION &  FUTURE WORK 

        The proposed algorithm carries out pre-processing of the 

dataset and performing selective modification to hide sensitive 

rules from being disclosed As from our example we see that our 

approach is better in the way that it hides any rule which contains 

the user specified sensitive item without looking whether it is on 

LHS or RHS. The approach has been evaluated based on accura-

cy achieved in terms of sensitive rule hiding, data utility pre-

served, ghost rules and missing rules. We have obtained favoura-

ble results on both the datasets in terms of desired accuracy and 

affordable time complexity. The approach is easy to implement. 

Future work can include hiding items on specific side of associa-

tion rule such as LHS or RHS. One can also focus on improving 

the execution time.   
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Abstract- Accurate estimation of state of the charge (SOC) is 

vital for electric vehicle batteries.  This paper presents a novel 

method to estimate the SOC based on a neural network which 

can be programed into a low cost microcontroller. The microcon-

troller monitors the battery voltage and takes four samples im-

mediately after the battery is disconnected from the load and 

monitors the steady state terminal voltage when the vehicle is 

parked for more than 30 minutes to train a neural network. Each 

time the battery is disconnected from the load while driving, the 

microcontroller takes four voltage samples to estimate the SOC 

using the previously trained neural network. In order to increase 

the accuracy, the battery temperature is also taken as an input. 

 

Index Terms- Battery State of Charge, Electric Vehicle, Micro-

controller, Neural Network 

 

I. INTRODUCTION 

epleting fossil fuel sources made researchers to look for 

alternative energy sources to meet the ever increasing trans-

portation needs. Hydrogen fuel powered vehicles, battery pow-

ered electric vehicles are two major new technologies. Plug-in 

Electric Vehicles, Hybrid Electric Vehicles are already in the 

market. Toyota Prius and Honda Insight are popular hybrid elec-

tric vehicles. Tesla Roadster and Nissan Leaf are plug-in electric 

vehicles but their popularity is not as good as Toyota Pruis or 

Honda Insight. Major reasons for this are high price, limited 

range and prolong charging time. In hybrid electric vehicles, 

range is enhanced by a gasoline engine and hence charging time 

is not a crucial issue. As hybrid electric vehicles use gasoline 

engines which runs at much better fuel economy, researchers 

have found a solution only to reduce the demand on fossil fuel. 

Using renewable energy sources such as solar, wind or bio mass 

for charging plug-in electric vehicles is a long lasting permanent 

solution for depleting fossil fuel sources. There are many issues 

yet to be solved to make such a solution as a viable replacement 

for fossil fuel. Batteries having very high energy densities, quick 

charging time and reliable estimate of remaining battery capacity 

are few such issues related the batteries used in plug-in electric 

vehicles.  In a gasoline powered vehicle, a variable resistor actu-

ated by a floater is sufficient to drive the fuel gauge fixed on the 

dash-board. Such an indicator gives a very reliable estimate of 

the remaining amount of fuel and hence driver can refuel his ve-

hicle to reach his destination. Estimating the remaining capacity 

of a battery is not a simple as above. Getting a very reliable esti-

mate of the remaining battery capacity is very important for elec-

tric vehicles as the battery recharging time is high compared to 

the gasoline refueling time. 

        Pang et al. [3] proposed an algorithm for estimating the 

SOC through an extended Kalman filter by measuring the termi-

nal voltage and discharge current. The extended Kalman filtering 

is computational incentive algorithm and is not suitable for vehi-

cles. Sato and Kawamura [6] proposed an algorithm based on the 

least square error method by measuring the terminal voltage and 

internal resistance estimated by a current impulse. This method 

could not handle the reduction of the SOC due to aging of the 

battery. 

        This paper propose a technique to get a reliable estimate of 

the SOC only estimating the steady-state open-circuit voltage by 

measuring the battery voltage immediately after the load is dis-

connected and estimating the steady-state open-circuit voltage 

using a neural network.  The network is trained each time the 

battery reaches its steady-state open-circuit voltage using the 

back propagation algorithm. The open-circuit voltage is meas-

ured immediately after the load is disconnected and subsequently 

there more samples are taken at regular intervals under no-load 

condition. These four measurements with the battery temperature 

are taken for estimation of the SOC. The algorithm continues to 

measure the open-circuit voltage and if the battery reaches the 

steady-state open-circuit voltage the neural network is retained. 

 

II. ESTIMATION OF SOC 

        Lead acid, Nickel cadmium, Nickel metal hydride and Lith-

ium ion batteries are the most popular batteries used in electric 

vehicles. Out of these battery types, lead acid batteries are the 

cheapest while lithium ion batteries have the highest volumetric 

energy density (300 Wh/liter) and gravimetric energy density 

(125 Wh/kg). Further lithium ion batteries create least amount of 

hazardous waste during disposal. Therefore, many manufacturers 

of cheap electric vehicles such as electric scooters are using lead 

acid batteries while lithium ion will be most the prominent bat-

tery in future electric vehicles. 

        For lead acid and lithium ion batteries, open-circuit voltage 

is considered as an accurate indicator of the battery SOC follow-

ing charge or discharge process provided sufficient time is al-

lowed to stabilize the chemicals in the battery. For a lead acid 

battery, the SOC is linearly dependent on open-circuit voltage 

and specific gravity of the battery electrolyte. The steady-state 

open-circuit voltage (E) of a lead acid battery and specific gravi-

ty (SG) of the electrolyte is given by [5]: 

 
 

        The SOC and steady-state open-circuit voltage is given by 

[1]: 

 

D 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     28 

ISSN 2250-3153  

www.ijsrp.org  

        where a and b are two constants determined by voltages of 

full and zero capacities. For lead acid battery the steady-state 

open-circuit voltage varies between 1.93 to 2.18 volts per cell 

approximately form 10%-100% SOC and it takes more than 30 

minutes to reach the steady-state open-circuit voltage. The pa-

rameters a and b vary with the battery age. 

        For a lithium ion battery, the steady-state open-circuit volt-

age varies between 3.4 -4.1 volts per cell approximately form 

10%-100% SOC [4], and the battery shows a dual gradient linear 

relationship from 10%-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 between the steady-state open circuited voltage and 

SOC extending from 10-100% [2]. 

        If the vehicle is stopped for more than 30 minutes the bat-

tery will reach the steady-state open-circuit voltage and a very 

good estimate for the SOC can be obtained. However our 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 the accel-

erator paddle. In case of an electric vehicle, this will disconnect 

the battery from the motor load and hence battery open-circuit 

voltage can be measured. In our proposed method, open-circuit 

voltage is measured at four regular sampling instants and a 

trained neural network is used to obtain an 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 

voltage and current at regular intervals and computations are 

activated when the current drawn from the battery reaches zero. 

The algorithm stores the open-circuit battery voltage V(nT) for 

initial four samples and a trained neural network is used to com-

pute the SOC and update the display. The sampling interval is in 

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

disconnected for more than 4 seconds, the SOC display is updat-

ed. The algorithm continues to measure the open-circuit voltage 

to find the stead-state open-circuit voltage. When the measured 

open-circuit voltage remains constant for few measurements un-

der no-load condition, algorithm decides that sufficient time has 

elapsed and battery has reached itôs steady-state open-circuit 

voltage. This measured open-circuit voltage with the previously 

measured initial four samples is a training data set. Using this 

training data set, neural network is re-trained. This retraining 

process occurs every time the driver stops the vehicle for more 

than 30 minutes and hence the reduction of the battery capacity 

due to aging is taken into account. As the battery SOC is also 

depends on the battery temperature, battery temperature is also 

measured and used as an input for the neural network.  

 
Figure 1: Algori thm Flow Chart  

 

        Figure 2 depicts the block diagram of the neural network 

with five input nodes, one output node and hidden layer with six 

nodes. Our studies have reveal that only five input nodes and 

hidden layer with six nodes are sufficient to get a SOC estimate 

with 1% accuracy, whereby entire algorithm can be coded into a 

low cost microcontroller. 
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Figure 2: Neural Network 

 

III.  IMPLEMENTATION 

        The block diagram the SOC estimator based on AT-

Mega88PA microcontroller is depicted in Figure 3. It has three 

analog input ports to measure the battery voltage, current and 

temperature. It has a 96x65 dot matrix display to display the bat-

tery SOC with other relevant parameters such as degree of aging. 

Further, there is an analogue output indicating the SOC. As bat-

tery current is measured, the unit containing the microcontroller 

and dot-matrix display is fixed closed to the battery while the 

analog display is fixed on the dash-board. The detailed block 

diagram of the main controller is depicted in Figure 4. The inputs 

are low pass filtered and fed to three analog input ports of the 

micro controller. An 8-bit output port drives the LCD display. 

The analog display is driven by a wire-pair and a PWM signal 

having an average DC value proportional to the SOC is generated 

by the microcontroller. 
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Figure 3: System Block Diagram 

 

 
 

Figure 4: Main Controller Block Diagram  

 

        The photograph in Figure 5 shows the prototype implemen-

tation. Due to the simplicity of the algorithm the code is stored in 

a low cost microcontroller containing 8 kbytes program memory, 

512 bytes EEPROM for storing data, 3 timer-counters for pro-

gram flow control. The cost of the prototype is Rs. 2000/= and 

hence can be used even with low-end electric vehicles such as 

electric scooters. 
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Figure 5: Photograph of the prototype 

 

 

IV.  CONCLUSION 

        A neural network based algorithm and its implementation 

on a low-cost microcontroller for getting very reliable estimate of 

the SOC of lead acid and lithium ion batteries used in electric 

vehicles is presented. The simplicity of the algorithm makes it 

possible to implement the system using a low cost microcontrol-

ler while the robustness of the algorithm make it possible to get a 

very reliable estimate for the SOC even taking the battery aging 

and temperature effects.  
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Abstract- Indian Railway is worldôs largest human transport sys-

tem, is currently dealing with a lot of problems, such as availabil-

ity of confirming seat if available during immediate cancellation 

/ getting down at destination where other waiting list passesnger 

from that destination  can board a train and reach the destination 

to avoid not allowing the other people who enter the train with-

out buying tickets and then buy tickets from tc, reduce the burden 

of passenger to carry ticket. However there is no such system that 

presently in Indian railway gives accommodation to waiting list 

passengers during their journey and reducing the burden of carry-

ing tickets. This paper proposes the new Seat Allocation  system 

considering the advantage of QR code image that containts in-

formation about ticket and passenger info in form of 2d . Moreo-

ver, authentication seat allocation checking by tc  is  done using 

an another android app for tc which verifies qr code information 

with the database and reduces the burden of tc. Through this re-

search paper our approach is to make journey of waiting list pas-

sengers more convenient  in  Indian Railway. 

 

Index Terms- Indian Railway, QRCodeImage(2d), Reservation 

System,waiting list Seat Allocation. 

 

I. INTRODUCTION 

 A.Indian Railway 

ndian Railway is Indiaôs third largest human transport system 

over which 2 crore  [1] passengers travel daily all over India. 

Even if there are seat available random people who donôt buy 

tickets enter the compartment and buy tickets from the tc. Due to 

this,  peak seasons take place and more than half of the passen-

gers having tickets of waiting suffer. These waiting list passen-

gers accomplish their journey from their source station to desti-

nation in standing mode. The number of passengers in Indian 

Railway has been increasing drastically in every year, in a rate of 

25 to 50 percent from its previous year [1]. Such increase also 

increases the number of waiting list passengers in every train. 

Increasing number of waiting list passengers, increase rushes in 

train which results ñhappy journeyò slogan of Indian Railway in 

to ñunhappy journeyò. 

 

B.QR code  2d  Image 

      There are forms of qr code ie 2d,3d,4d etc as the dimention 

increases process time and scanning time increases to avoid this 

we make use of qr code 2d image which reduces the time of 

scanning and makes the work of tc much faster.   

 

II. PROBLEMS IN CURRENT SYSTEM 

      There is more space for touts to book tickets illegally and sell 

them at exaggerated price, [4].  

      Less exposure of technology, for example Travelling Ticket 

Examiner (TTEs) still use pen and reservation charts to verify the 

passengers.  

      A passenger cannot get the reservation after chart is prepared; 

i.e. chart is prepared four hours earlier of train departure; howev-

er train may remain vacant.  

      Lack of optimization in seat allocation, for example whether 

passenger has boarded or not his seat remains reserved till his 

destination.  

      A seat can remain vacant if passenger has not arrived and if 

after departure of train he cancels the ticket then loss of revenue 

to the Railway. 

      There is no dynamic seat allocation for waitlisted passenger 

in place of vacant seats, if passengers with reserved ticket have 

not arrived.  

      Our proposed DSA model is an attempt to solve the above 

problem with the help of QR code. 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 

every ticket. 

      Very often, every journey starts with the purchase of the tick-

ets at a ticket counter or from the machine such as personal com-

puter. It would be convenient to have electronic systems which 

make the task of passenger easy and convenient. The expanded 

use of mobile phones, their computational capabilities and their 

ability to connect to the internet make them suitable. Several new 

technologies have been used for this purpose. A very interesting 

system is touch and travel which is operational in German Rail-

way. 

      Many problems in Indian Railway still exist after the adop-

tion of latest technologies in electrical, mechanical and commer-

cial department. One of the problems is, with the waiting list 

passengers, because they are not able to get their confirm seat up 

to their destination due to rush. The Indian Railway has decided 

to solve this problem by increasing the number of coaches for 

waiting list passengers by making their tickets confirm. But still 

the problem continues because of non-availability of coaches, 

because near about 10,000 trains run every day all around India. 

      Through this research paper we are attempting to propose the 

DSA model which minimizes the problem of waiting list passen-

gerôs up-to a certain level. Moreover transparency in the system 

comes with use of technology. In this model we have enhanced 

the use of QR code with communication Network of Indian 

I 
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Railway as technology. QR code is a 2 dimensional bar code that 

can be easily created and decoded with the help of smart phones. 

Therefore we have suggested the use of mobile phones for secure 

distributed document processing in the developing world since 

the smart phone is the pervasive information appliance of choice. 

 

III.  RELATED WORKS 

      In the current scenario of Indian Railway a device called 

palmtop is given to ticket checker. This device will replace the 

reservation list carried by TTEs. Palmtop is connected to central 

server. From the Palmtop TTE update the passengerôs presence 

in the train to central server. From this, the status of availability 

of seats would be shown on the railway network and that could 

be booked by anyone who is willing to travel in the train at the 

upcoming stations. But, here we proposed that, if there are wait-

ing list passengers and if any seat is available during their jour-

ney then the seat is provided to that passenger which is having 

waitlist 1, which means available seat is allocated on first come 

first serve basis [5]. 

      The Northern Railway have been decided to include the 

Palmtops in some Rajdhani and Shatabdi Trains, after the Pilot 

project introduced in 2009 have been successful. It brings effi-

ciency and transparency in booking of tickets in running trains. 

      This system has been developed by the Center for Railway 

Information System (CRIS), a railway public sector company 

which provides consultancy and IT services to the human 

transport system. Presently, this system is operational in Amrit-

sar, Ajmer and Dehradun Shatabdi Express [6]. But the Palmtops 

have connectivity problems on some stretches, so an alternative 

method should be sought. 

      Therefore the communication technology which is proposed 

to use for proper implementation of this assignment is based on 

that communication technology which are currently used in real 

time movements of trains in Satellite Imaging Rail Navigation 

(SIMRAN). 

 

IV.  PROPOSED MODEL 

      The dynamic seat allocation system is the proposed model 

which is helpful to Indian Railway in many ways. 

 

Check-in for all the boarded passengers.  

      If anyone willing to discontinue the journey then check-out 

procedure will be followed that gives the vacant seat information 

to the PRS and PRS will allot this seat to a non-confirmed pas-

senger informing by an SMS.  

 

In TTEôs device there will be 3 interfaces as follows. 

 

i. CHECK-IN  

 

ii.  CHECK-OUT  

 

iii.  BOOKING  

      Our proposed DSA model is divided in the following sub-

module. 

 

(A) Little modification in current Passenger Reservation 

System.  

(B) Check-in, Check-out and Booking procedure.  

 

(C) Automatic up gradation procedure.  

 

(D) Allocation Procedure.  

 

A. Little Mod ification in Current Passenger Reserva-

tion System  

      Today PRS is available at 8000 counters more than 2380 

locations throughout the countries, including all major stations, 

and important non-railhead locations such as tourist centers and 

district head quarters. The PRS services are available to passen-

gers for 23 hours in a day. Passengers can reserve a berth for any 

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

multiple delivery channels have been provided to Rail passengers 

to access the PRS services. I-Ticketing and E-ticketing and 

through Internet was launched in year 2002 and 

2005respectively. Booking through Post offices was launched in 

year 2007 [7]. 

      Besides all these facilities provided by Indian Railway one 

attempt that was tried to make is to reduce the usage of paper as 

much as possible. Passengers are requested to use their Mobile 

Phones as journey tickets, because the ticket is stored in Mobile 

Phone either as an SMS sent by IRCTC or in the PDF format 

store in memory card in the case of e-ticket [7]. 

      In an attempt with the Indian Railway our proposed Model 

suggest the use of QR code in the ticket generated from the coun-

ter and e-ticket, which contains the URL, for example 

http://xyz.in/nr/c4Lj9gMwhich is passenger specific and give the 

detail of that passenger from whom the QR-Code is extracted. A 

sample of QR-Code image is given in the following Figure 1. 

The above URL has three parts which are described as:- 

 

A. xyz.in: server site of Indian Railway. 

 

B. nr:  Northern Railway of Indian Rail network. 

 

C. c4Lj9gM : Passenger Specific unique Code randomly 

generated. It is same as user id of various mail servers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Sample of a QR Code on a Ticket. 

      So the steps in above proceedings in passenger view points 

are:- 
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START OF THE JOURNEY: 

 

A. Obtain the reservation ticket either confirm or waiting 

with the QR-code print over the ticket.  

B. In the case of mobile phone ticket QR Code image is 

sent to the multimedia handset of Passenger.  

 

      If the Passenger does not have any multimedia handset, he 

must take printout of the ticket. 

 

B.  Check-In, Check-Out and Booking Procedure 
      Now from here the job of the TTEs starts to check each and 

every passengerôs ticket and make the entry from his Hand Held 

Terminal. The Hand Held Terminal is equipped with the Android 

platform and operating system of smart phone, based on Linux 

Kernel [8]. In the proposed model passenger are required to 

check-in at the beginning of their journey with the help of HHT. 

Now the TTEs will perform the following steps to accomplish his 

job:- 

 

1. CHECK-IN  

A. TTEs make a request to passenger to show his ticket.  

B. Passenger places his Mobile Phone or ticket in his hand 

near Hand Held Terminal of TTEs to read QR barcode 

for check-in as shown in figure 2.  

C. A TTEs uses application of his Android HHT to read 

the QR Code over the ticket or from the screen of pas-

sengerôs phone and verifies it.  

D. Application of HHT give the URL after decoding in-

formation from QR Code, this URL helps the TTEs to 

login in PRS server to extract the information in respect 

of passenger.  

E. The information obtained from PRS is then matched 

with the ticket of passenger.  

 

      If the information matched along with any identification 

proof carried by passenger then the TTEs will push the button of 

check-in shown in the figure below to make an entry of the pres-

ence of passenger to the DSA server. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2: A QR Code Having URL. 

 

 

2. CHECK-OUT  

 

A. TTE press the check-out interface and scan the 

QR code.  

B. HHT redirects to PRS server and fetch the pas-

senger detail.  

C. TTE authenticate the passenger with the In-

formation provided by PRS server and press 

OK 

.  

3. BOOKING  

      This is used when a passenger is boarded in  the train without 

ticket. 

A. TTE press the Booking interface in HHT and its camera 

is switched on to take a snap of passenger or her ID card 

or her photograph.  

B. Enters her name and journey detail.  

C. After payment ticket is booked and she is authorized to 

travel in the train.  

 

      Above three procedures can be accomplished through the 

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

 

 
        

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

Booking. 

 

END OF THE JOURNEY: 

A. Now the check-out procedure is done automatically by 

the DSA system when the passenger completes his jour-

ney and leaves the train.  

B. But if the passenger left the journey in-between due to 

his personal reason then the TTEs will check-out to give 

the information to DSA for dynamically allocation of 

seat.  

 

       Now from here the job of the TTEs finishes after checking 

both confirm and waiting list passengers who are in the train. 

 

C.  Automatic Upgradation Procedure 
       The automatic up gradation procedure of DSA server of In-

dian Railway makes the Reservation system dynamic. It means 

that now it is possible to make the reservation when the train is 
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running. This up gradation policy gives the transparency in berth 

or seat booking either through online or from the counter. 

       Here we have suggested one more server to be installed par-

allel to the PRS server, situated at five different cities such as 

New Delhi, Mumbai, Kolkata, Chennai and  Secunderabad. 

 

                   DSA ARCHITECTURE: 

       The DSA Architecture is based on 3-tier client-server dis-

tributed transaction paradigm as shown in Figure 4. The system 

has distributed architecture with 5 server clusters placed in server 

centers in five cities: Mumbai, New Delhi, Kolkata, Chennai and 

Secunderabad along with the PRS server. The server clusters are 

connected together by a core network based on a mesh of 02×02 

Mbps leased lines using RTR (Reliable Transmission Router) as 

middleware. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

                  UPGRADATION POLICY: 

       Availability of seat on train when it is running is 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 arranged in descend-

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 journey from the next station 

when the train has to arrive.  

 

       In Figure 5 explains all the above procedure which is going 

to happen. 

 
Fig.5: Network Scenario. 

 

D. Allocation Procedure  

        Once the DSA Server updates its database it will give the 

vacant seat information to the PRS server every time it will up-

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 

from counter or through online. In this way it is possible to allo-

cate seat dynamically during the journey of waiting list passen-

ger. The above concept can be best understood by the figure 6. 
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V. BENEFITS 

       This technology will replace the complex reservation chart 

that is often carried by the TTEs.  

       Induction of this technology will facilitate travelling ticket 

examiners to allot vacant seats to short distance passengers.  

       It will enable TTEs to update the status of passengers who 

are turning up for the journey.  

       After this updating, reservation server will come to know 

about the seats of absent passengers and will allot those seats to 

RAC/WL passengers informing them by sending an SMS.  

       After allotting the seats to all the RAC/WL passengers, if 

some seats still remain vacant then it will be reflected as availa-

ble seats across railway network and it could be booked by any 

passenger which is willing to travel from the upcoming station.  

       Revenue of railway is increased.  

       Procurement of tickets by touts is eliminated.  

       It attempts to reserve each and every seat even vacant for 

one station to next station.  

       It maintains the transparency in berth allocation and makes 

the ticket checking process fast.  

 

VI.  CONCLUSION 

        This model proposes radical change in train operation and 

passenger experience. Hand Held Devices are given to TTEs for 

smooth and faster verification of passengers. QR code is printed 

on the tickets and this QR code is scanned by HHT devices. In 

QR code a passenger specific URL is stored, when HHT device 

encode this URL by Check-in process it redirects to PRS server 

and fetch stored data to verify the passenger. Check-in process 

updates the information of all passengers available in the train 

and let the DSA server to make the seat reserve or vacant. DSA 

server allot the seats of absent passengers to waitlisted passen-

gers and if still some seats remain vacant then reflect them as 

available across railway network from where any passenger will-

ing to board on it can book the ticket. Apart from this Check-in, a 

Check-out and Booking process is also provided to the TTE by 

this HHT. Check-out process provides the passenger to break his 

journey at any station by getting his remaining money back and 

at the same time his vacant seat is provided to a waitlisted pas-

senger. Booking interface provides capability to book the ticket 

for passengers on board. These technology inclusions in the rail-

way bring transparency and reduce the activities of touts at peak 

seasons. 
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    Abstract- In this project we combine the best ideas from the 

text extraction with the help of character description and stroke 

configuration, web context search and web mining with the help 

of semantic web and synaptic web at low entropy. First, we de-

sign a discriminative character descriptor. Second, we model 

character structure at each character class by designing stroke 

configuration maps. With the help of web context search, the 

extracted text is searched over the net. In the proposed approach 

we have extended the context of userôs interest and developed an 

unsupervised algorithm to find the items of interest for the user. 

Web mining is the application of data mining technique to auto-

matically discover and gathered information from web docu-

ments. It is used to find out the relevant and efficient results from 

the web. Semantic-Synaptic web mining interlinks the web of 

data to different data sources at low entropy. 

 

    Index Terms- Character descriptors, stroke configuration, 

SWT, interest-item matching, Semantic Web, Synaptic Web, 

meta-data, entropy.  

 

I. INTRODUCTION 

his paper aims at making a Mobile Application Which rec-

ognize the text from an image capture from a mobile camera 

and gives information related to it. This is done using Character 

Descriptor and Structure Configuration. Extracting text directly 

from natural scene image or videos is a challenging task because 

of diverse text patterns and variant background interferences. 

Previously proposed algorithms are applied to obtain text regions 

from scene image only. The best word recognition rate for scene 

images was only about 41.2%. To extract text information by 

mobile devices from natural scene, automatic and efficient scene 

text detection and recognition algorithms are essential. However, 

extracting scene text is a challenging task due to two main fac-

tors: 

 

1) Cluttered backgrounds with noise and non-text outliers, and 

2) Diverse text patterns such as character type, fonts, and size. 

 

To solve these problems, scene text extraction is divided into two 

processes: text detection and text extraction. Extracting text from 

natural scene and displaying information related to it will help to 

know the surrounding environment. This application will help 

tourist who did not know local languages of particular coun-

try/area he will get information with the help of this application. 

This application will also help to know the information related to 

any hand-held objects. As we will embed this application in a 

smart phone, there will be more mobility. 

II. RELATED WORK 

    Extracting text from image is a difficult task. To perform this 

task various techniques have been implemented before. Cluster 

classification [1] is one of the techniques which have high accu-

racy in detecting text area and non-text area. There is new trend 

towards content based document image retrieval technique with-

out going through OCR process [2]. There is another technique 

named as sliding window detection which has high accuracy of 

detecting text in natural scene.  

    This paper uses different techniques for text extraction, web 

context search and web mining. Different techniques used are 

character descriptor and stroke configuration [4] for text detec-

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

web context search and semantic and synaptic web mining at low 

entropy for retrieving most relevant data from the web[7]. 

III.  SYSTEM ARCHITECTURE 

 

      Figure 1: System Architecture 

   

   Objective of this system is the extraction of text from any im-

age and then displaying its related information on the mobile 

screen. Main goal of this system is that if a person doesnôt have 

or know any specific thing then he/she could get its information 

with the help of this android application. 

Diff erent modules used in this system are as follows: 

A. Text Extraction: 

    In text extraction feature text is being extracted from the natu-

ral scene or an image. Here text extraction is done with the help 

of character description and stroke configuration [1]. Firstly the 

text will be detected, understood and then recognized.  

T 
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B. Searching: 

    In searching process extracted text is being searched over net 

or in database. Here searching is done with the help of item rank-

ing according to the item of interest. It basically derives meta 

data information about the item of interest by extending the us-

erôs given interest. 

 

C. Web Mining: 

    In this mining process required information is retrieved from 

the web or from database in an efficient manner. This is done 

with the help of Semantic and Synaptic web mining at low entro-

py [7]. After retrieving the information successfully it is dis-

played on the mobile screen. 

IV.  ALGORITHM AND FLOWCHART 

 

 
Figure 2: System Flowchart  

 

SWT:  Computes per pixel, width of the most likely stroke con-

taining pixel [8]. 

 

 
Figure 3: Stroke Width Transform 

 

1. Initially set SWT = Ð 

2. Find edge by canny edge detector. 

3. Follow the ray r=p+nȚdp, n>0 until another edge is 

found. 

4. If dq= -dp ± Ʉ/6 then SWT= |p - q| and dp++ else dis-

card the ray. 

5. If SWT ratio <= 3 then group neighbouring pixels. 

6. If two letters are having similar stroke width, they can 

be grouped. 

7. The output is a set of rectangles designating bounding 

boxes for detected words. 

8. Search the text on web or in database. 

9. Match the word, and retrieve the related information. 

10. Display retrieved information on mobile screen. 

V. TECHNICAL SPECIFICATION 

Advantages: 

1) Tilt text is detected. 

2) High accuracy in natural scene. 

3) Requires less text extraction database.  

4) Most relevant and accurate data is retrieved from the web. 

 

Disadvantages: 

1) Handwritten text cannot be accurately recognized. 

 

Application:  

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 extraction algorithm, web context search algo-

rithm and web mining algorithm. 

APPENDIX 

GLOSSARY: 

 

    1) HOG - It models character structure feature and cross corre-

lation analysis of character similar from text recognition and de-

tection. 

    2) Meta-data - A set of data that describes and gives infor-

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 the con-

nection between different neurons in the brain, same as in the 

synaptic web like the human brain the synaptic connections be-

tween objects (Content/ Information) are more important than the 

object themselves makes the smarter web. 

5) Entropy - In information theory the term generally refers to 

the Shannon entropy, is a measurement of uncertainty and incon-

sistency in random variable, which evaluate the information con-

tent in a message. 
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Abstract- Congestion has been considered as one of the basic 

important issue in packet switched network [1][9]. Congestion 

control refers to the mechanisms and techniques to control the 

congestion and keep the load below the capacity. This paper pro-

vides an overview of category provided by congestion control .It 

also includes how TCP uses congestion control to avoid conges-

tion or alleviate congestion in network. Computer networks have 

experienced an explosive growth over the past few years and 

with that growth have come severe congestion problems. This 

paper also concentrates on avoidance of congestion. This scheme 

allows a network to operate in the region of low delay and high 

throughput. In this paper, a survey on various mechanisms of 

congestion control and avoidance has been done. 

 

Index Terms- Congestion Control, Transmission Control Proto-

col, Active Queue Management, Congestion Avoidance. 

 

I. INTRODUCTION 

ongestion in a network may occur if the load on the net-

work-the number of packets sent to the network is greater 

than the capacity of the network-the number of packets a network 

can handle..Network congestion occurs when a link or node is 

carrying so much data that its quality of service deteriorates. 

Typical effects include queuing, packet loss or the blocking of 

new connections. Congestion control is a method used for moni-

toring the process of regulating the total amount of data entering 

the network .so as to keep traffic levels at an acceptable value. 

This is done in order to avoid the telecommunication network 

reaching what is termed congestive collapse. Modern networks 

use congestion control and network congestion avoidance tech-

niques to try to avoid congestion collapse. These include: expo-

nential back off in protocols such as 802.11's CSMA/CA and the 

original Ethernet, window reduction in TCP, and fair queuing in 

devices such as routers Congestion avoidance techniques monitor 

network traffic loads in an effort to anticipate and avoid conges-

tion a common network bottleneck. 

 

II. EFFECTS OF CONGESTION 

       Congestion affects two vital parameters of the network per-

formance, namely throughput and delay. The throughput can be 

defined as the percentage utilization of the network capacity. 

Throughput is affected as offered load increases. Initially 

throughput increases linearly with offered load, because utiliza-

tion of the network increases. However, as the offered load in-

creases beyond certain limit, say 60% of the capacity of the net-

work, the throughput drops. If the offered load increases further, 

a point is reached when not a single packet is delivered to any 

destination, which is commonly known as deadlock situation. 

The ideal one corresponds to the situation when all the packet 

introduced are delivered to their destination up to the maximum 

capacity of the network. The second one corresponds to the situa-

tion when there is no congestion control. The third one is the 

case when some congestion control technique is used. This pre-

vents the throughput collapse, but provides lesser throughput 

than the ideal condition due to overhead of the congestion control 

technique.  

 

III.  CONGESTION CONTROL MECHANISMS 

       Congestion control mostly applies to packet-switching net-

work. A wide variety of approaches have been proposed, howev-

er the "objective is to maintain the number of packets within the 

network below the level at which performance falls off dramati-

cally. 

 

        3.1TRANSMISSION CONTROL PROTOCOL (TCP): 

There has been some serious discussion given to the potential of 

a large-scale Internet collapse due to network overload or con-

gestion [2]. So far the Internet has survived, but there have been 

a number of incidents throughout the years where serious prob-

lems have disabled large parts of the network. Some of these 

incidents have been a result of algorithms used or not used in the 

Transmission Control Protocol (TCP) .The popularity of the In-

ternet has heightened the need for more bandwidth throughout all 

tiers of the network. Home users need more bandwidth than the 

traditional 64Kb/s channel a telephone provider typically allows. 

Video, music, games, file sharing and browsing the web requires 

more and more bandwidth to avoid the ñWorld Wide Waitò as it 

has come to be known by those with slower and often heavily 

congested connections. Internet Service Providers (ISPs) who 

provide the access to the average home customer have had to 

keep up as more and more users get connected to the information 

superhighway. Core backbone providers have had to ramp up 

their infrastructure to support the increasing demand from their 

customers below. Today it would be unusual to find someone in 

the U.S. that has not heard of the Internet, let alone experienced 

it in one form or another. The Internet has become the fastest 

growing technology of all time . So far, the Internet is still chug-

ging along, but a good question to ask is ñWill it continue to do 

so?ò Although this paper does not attempt to answer that ques-
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tion, it can help us to understand why it will or why it might not. 

Good and bad network performance is largely dependent on the 

effective implementation of network protocols. TCP, easily the 

most widely used protocol in the transport layer on the Internet 

(e.g. HTTP, TELNET, and SMTP), plays an integral role in de-

termining overall network performance. Amazingly, TCP has 

changed very little since its initial design in the early 1980ôs. A 

few ñtweaksò and ñknobsò have been added, but for the most 

part, the protocol has withstood the test of time. However, there 

are still a number of performance problems on the Internet and 

fine tuning TCP software continues to be an area of work for a 

number of people [3]. 

        Over the past few years, researchers have spent a great deal 

of effort exploring alternative and additional mechanisms for 

TCP and related technologies in lieu of potential network over-

load problems. Some techniques have been implemented; others 

left behind and still others remain on the drawing board. Weôll 

begin our examination of TCP by trying to understand the under-

lying design concepts that have made it so successful. 

        This paper does not cover the basics of the TCP protocol 

itself, but rather the underlying designs and techniques as they 

apply to problems of network overload and congestion. For a 

brief description on the basics of TCP, .The End-to-End Argu-

ment The design of TCP was heavily influenced by what has 

come to be known as the end-to-end argument . The key compo-

nent of the end-to-end argument for our purposes is in its method 

of handling congestion and network overload. The premise of the 

argument and fundamental to TCPôs design is that the end sta-

tions are responsible for controlling the rate of data flow. In this 

model, there are no explicit signaling mechanisms in the network 

which tell the end stations how fast to transmit, when to transmit, 

when to speed up or when to slow down. The TCP software in 

each of the end stations is responsible for answering these ques-

tions from implicit knowledge it obtains from the network or the 

explicit knowledge it receives from the other TCP host 

Basic congestion control schemes 

¶ Slow start 

¶ Fast retransmission and Fast  Recovery(Reno) 

 

        3.1.1 SLOW START: Slow start reduces the burst affect 

when a host first transmits. It requires a host to start its transmis-

sions slowly and then build up to the point where congestion 

starts to occur[5].The host does not initially know how many 

packets it can send, so it uses slow start as a way to gauge the 

network's capacity. A host starts a transmission by sending two 

packets to the receiver. When the receiver receives the segments, 

it returns ACKs (acknowledgements) as confirmation. The send-

er increments its window by two and sends four packets. This 

buildup continues with the sender doubling the number of pack-

ets it sends until an ACK is not received, indicating that the flow 

has reached the network's ability to handle traffic or the receivers 

ability to handle incoming traffic .Slow start does not prevent 

congestion, it simply prevents a host from causing an immediate 

congestion state. If the host is sending a large file, it will eventu-

ally reach a state where it overloads the network and packets 

begin to drop. Slow start is critical in avoiding the congestion 

collapse problem. But new applications such as voice over IP 

cannot tolerate the delay caused by slow start and in some cases; 

slow start is disabled so the user can grab bandwidth. That trend 

will only lead to problems. 

        3.1.2 FAST TRANSMIT AND RECOVERY (RENO): 

Fast retransmit and fast recovery are algorithms that are designed 

to minimize the effect that dropping packets has on network 

throughput. The fast retransmit mechanism infers information 

from another TCP mechanism that a receiver uses to signal to the 

sender that it has received packets out of sequence [4]. The tech-

nique is to send several duplicate ACKs to the sender. Fast re-

transmit takes advantage of this feature by assuming that dupli-

cate ACKs indicate dropped packets. Instead of waiting for an 

ACK until the timer expires, the source resends packets if three 

such duplicate ACKs are received. This occurs before the 

timeout period and thus improves network throughput. For ex-

ample, if a host receives packet 5 and 7, but not 6, it will send a 

duplicate ACK for packet 5 when it receives packet 7(but not 

packet 6).Fast recovery is a mechanism that replaces slow start 

when fast retransmit is used. Note that while duplicate ACKs 

indicate that a segment has been lost, it also indicates that pack-

ets are still flowing since the source received a packet with a 

sequence number higher than the missing packet[5].In this case, 

the assumption is that a single packet has been dropped and that 

the network is not fully congested. Therefore, the sender does not 

need to drop fully back to slow start mode but to half the previ-

ous rate. 

3.2 ACTIVE QUEUE MANAGEMENT (AQM):  

        Dropping packets is inefficient. If a host is bursting and 

congestion occurs, a lot of packets will be lost. Therefore, it is 

useful to detect impending congestion conditions and actively 

manage congestion before it gets out of hand. 

        Active queue management is a technique in which routers 

actively drop packets from queues as a signal to senders that they 

should slow down. 

  

3.2.1 RANDOM EARLY DETECTION (RED):  

        RED is an active queue management scheme that provides a 

mechanism for congestion avoidance. Unlike traditional conges-

tion control schemes that drop packets at the end of full queues, 

RED uses statistical methods to drop packets in a "probabilistic" 

way before queues overflow[8][14]. Dropping packets in this 

way slows a source down enough to keep the queue steady and 

reduces the number of packets that would be lost when a queue 

overflows and a host is transmitting at a high rate. RED makes 

two important decisions. It decides when to drop packets and 

what packets to drop. RED keeps track of an average queue size 

and drops packets when the average queue size grows beyond a 

defined threshold. The average size is recalculated every time a 

new packet arrives at the queue. RED makes packet-drop deci-

sions based on two parameters: 

        Minimum threshold Specifies the average queue size be-

low which no packets will be dropped. 

        Maximum threshold Specifies the average queue size 

above which all packets will be dropped. 

 

 

 

 

        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 the 

minimum and maximum number of packets each flow should be 

allowed to buffer. FRED introduces the global variable ,an esti-

mate of the average per-flow buffer count; flows with fewer than 

the packets queued are over flows with more. FRED maintains 

count of buffered packets queue length for each flow that cur-

rently has any packets buffered. Finally, FRED maintains a vari-

able strike for each flow, which counts the number of times the 

flow has failed to respond to congestion notification; FRED pe-

nalizes flows with high strike values. 

        3.2.3 BLUE: The key idea behind BLUE is to perform 

queue management based directly on packet loss and link utiliza-

tion rather than on the instantaneous or average queue 

lengths[16]. This is in sharp contrast to all known active queue 

management schemes which use some form of queue occupancy 

in their managing the congestion. It maintains a single probabil-

ity m P , which it uses to mark (or drop) packets when they are 

enquired. If the queue is continually dropping packets due to 

buffer overflow, BLUE increments m P , thus increasing the rate 

at which it sends back congestion notification. Conversely, if the 

queue becomes empty or if the link is idle, It decreases its mark-

ing probability. This effectively allows BLUE to ñlearnò the cor-

rect rate it needs to send back congestion notification. 

         3.2.4 ADAPTIVE CHOK e: Adaptive CHOKe enforces 

the concept of queue-based and flow information. It is desirable 

for AQM schemes to act without storing a lot of information oth-

erwise it becomes a overhead and non-scalable[11]. This algo-

rithm modifies the CHOKe algorithm to remove its drawback. 

This algorithm also calculates the average queue size of the buff-

er for every packet arrival. It also indicates two thresholds on the 

buffer, maximum and minimum It reduces both the packet loss 

rate and the variance in queuing delay. 

 

S.NO ALGORITHM ADVANTAGES DISADVANTAGES 

1 RED Early congestion. 

No bias against traffic. 

No global synchronization. 

Difficulty in parameter setting. 

Insensitivity to traffic load and drain rates. 

2 FRED Good protection from misbehaving 

flows. 

Per-flow state. 

Difficulty in parameter setting. 

Insensitivity to traffic load and drain rates. 

3 BLUE Easy to understand. 

High throughput. 

No early congestion detection. 

Slow response. 

4 A-CHOKe To protect well-behaved flows from 

misbehaving flow and adaptive 

flows from non-adaptive flows. 

packet loss with well adaptive tuned 

parameters. 

Heavy load and unresponsive flow. 

TABLE:1. ADVANTAGES AND DISADVANTAGES OF AQM ALGORITHMS  

 

 

IV.  CONGESTION CONTROL TECHNIQUES  

       Congestion control refers to the mechanisms and techniques 

used to control congestion and keep the traffic below the capacity 

of the network. Congestion control techniques can be broadly 

classified two broad categories:  

        4.1 Open loop: Protocols to prevent or avoid congestion, 

ensuring that the system  never enters a Congested State. This 

category of solutions or protocols attempt to solve the problem 

by a good design, at first, to make sure that it doesnôt occur at all. 

Once system is up and running midcourse corrections are not 

made. These solutions are congestion donôt change much accord-

ing to the current state of the system. Such Protocols are also 

known as Open Loop solutions. These rules or policies include 

deciding 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 basis of whether these acts on source versus that act upon 

destination   

       4.2 Close loop: Protocols that allow system to enter con-

gested state, detect it, and remove it. The second category is 

based on the concept of feedback. During operation, some sys-

tem parameters are measured and feed back to portions of the 

subnet that can take action to reduce the congestion. This ap-

proach can be divided into 3 steps:  

 

¶ Monitor the system (network) to detect whether the 

network is congested or not and whatôs the actual loca-

tion and devices involved.  

¶ To pass this information to the places where actions can 

be taken. 

¶ Adjust the system operation to correct the problem.  
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FIGURE 1:CONGESTION CONTROL  

CATEGORIES. 

 

V. CONGESTION IN CONNECTIONLESS PACKET-

SWITCHED NETWORKS 

       A network is congested when one or more network compo-

nents must discard packets due to lack of buffer space. Given the 

above architecture, it is possible to see how network congestion 

can occur. A source of data flow on the network cannot reserve 

bandwidth across the network to its dataôs destination. It, there-

fore, is unable to determine what rate of data flow can be sus-

tained between it and the destination .If a source transmits data at 

a rate too high to be sustained between it and the destination one 

or more routers will begin to queue the packets in their buffers. If 

the queuing continues, the buffers will become full and packets 

from the source will be discarded, causing losses of data. If the 

source is attempting to guarantee transmission reliability, re-

transmission of data and increased transmission time between the 

source and the destination is the result. As the load (rate of data 

transmitted) through the network increases, the throughput (rate 

of data reaching the destination) increases linearly. However, as 

the load reaches the networkôs capacity, the buffers in the routers 

begin to fill. This increases the response time (time for data to 

traverse the network between source and destination) and lowers 

the throughput. 

       Once the routersô buffers begin to overflow, packet loss oc-

curs. Increases in load beyond this point increase the probability 

of packet loss. Under extreme load, response time approaches 

infinity and the throughput approaches zero; this is the point of 

congestion collapse. This point is known as the cliff  due to the 

extreme drop in throughput. 

 

5.1 AVAILABLE BIT RATE CONGESTION CONTROL IN 

ATM NETWORKS:  

       Asynchronous Transfer Mode (ATM) networks are charac-

terized as connection-oriented cell switched networks. Cells are 

fixed in size (53 octets), and virtual circuits are established 

across the network to propagate the traffic for each connection. 

ATM provides several service classes to the connections estab-

lished between sources and destinations: Constant Bit Rate 

(CBR), Variable Bit Rate (VBR), Available Bit Rate (ABR) and 

Unspecified Bit Rate (UBR).Of the four service classes, only 

ABR provides service degradation congestion control. With 

ABR, a source of cell traffic can specify minimum and maximum 

cell rates at connection establishment. If the connection is grant-

ed, then the source can transmit at a rate between the specified 

minimum and maximum cell rates. However, if the network be-

comes congested, the source may need to reduce its current cell 

rate to reduces the congestion. Several rate-based 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 return spe-

cial resource management (RM) cells to sources of cells if they 

believe the source is causing congestion. Congestion is identified 

by monitoring cell queue lengths within the switches. On receipt 

of an RM cell, a source is obliged to halve its transmission rate. 

If no RM cells arrive after a recovery period, the source may 

double its cell rate (without exceeding the maximum cell rate 

specified at connect time). The recovery period is proportional to 

the current cell rate: as the cell rate drops, the recovery period 

shortens .BECN can be seen to be analogous to the Source 

Quench scheme, controlling the flow of a specific ATM connec-

tion. 

       5.2 PRCA (PROPORTIONAL RATE CONTROL A L-

GORITHM): PRCA has the source set every Congestion Expe-

rienced Bit on, but leave one in N off. If any RM cells arrive with 

the Congestion Experienced Bit off, then the destination sends 

RM cells back to the source, which prompt a source rate in-

crease. Again, Multiplicative Decrease and Additive Increase is 

used to control the sourceôs cell rate. With this approach, the 

source cannot increase its rate unless RM cells are received. 

PRCA was found to have a fairness problem for long-path con-

nections. If the probability of a cell having its Congestion Expe-

rienced Bit set by one ATM switch is p, then the probability of it 

being set over a p-switch path is p-n. Thus, long-path connec-

tions have a lower chance of receiving a rate increase RM cell 

than short-path connections. This is known as the beat-down 

problem. 

       5.3 EPRCA (ENHANCED PROPORTIONAL RATE 

CONTROL ALGO RITHM): Enhanced PRCA (EPRCA) re-

sulted from a combination of PRCA and the explicit cell rate 

scheme described above. Cell sources send a combination of RM 

cells and data cells with Congestion Experienced Bits. Switches 

along the path of a connection may calculate the Fair Share rate 

for the connection (and place the value in the RM cells), set the 

Congestion Experienced Bits if the connection is exceeding its 

fair share (or is causing congestion), or both. EPRCA allows 

switches to perform binary-feedback congestion control, explicit 

rate congestion control, or both [17] 

  

VI.  A RATE-BASED FRAMEWORK FOR CONGESTION 

CONTROL 

       Congestion information from the network, and to use this to 

adjust transmission rates which will optimize the overall network 

power. The obvious paradigm for such a congestion control sys-

tem is to be rate-based. 

 

6.1 OVERVIEW OF THE FRAMEWORK  

       The framework spreads the mechanisms of congestion con-

trol across both the Transport and Network Layers, measuring 

and using information on sustainable rates of traffic flow through 

the Network. The below steps are followed 

       The Transport Layer uses a rate-based flow control scheme, 

using rate information provided by the Network Layer. The flow 

control and error control mechanisms are orthogonal, being per-
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formed by the Flow Control and Packet Retransmission func-

tions, respectively 

       A source admits packets for each traffic flow (a single data 

stream from an application) into the network uniformly spaced in 

time. This reduces short-term congestion due to the traffic: this is 

performed by the Packet Admission function. Routers should 

attempt to preserve the time spacing of packets in a traffic flow  

       The routers in the Network Layer    implement a congestion 

control scheme, part of which measures the sustainable traffic 

rate across the network for each traffic flow; this is performed by 

the Sustainable Rate Measurement function This sustainable rate 

measurement is passed to the destination machine and then via 

acknowledgment packets to the source machine. 

       Routers implement both congestion avoidance and conges-

tion recovery mechanisms as the rest of the Network Layer con-

gestion control scheme. Routers partition the available resources 

fairly amongst traffic flows, in both uncongested and congested 

operating regimes. Routers drop packets when in the operating 

region of the congestion cliff. These operations are performed by 

the Packet Selection, Packet Queuing and Packet Dropping func-

tions [7]. 

 

6.2 ROUTER PACKET DROPPING FUNCTION:  

       Router may use any packet dropping function which meets 

the design decisions. Dropping functions which attempt to pre-

serve packet spacing for each source may be useful. If the rate-

based framework keeps the network operating at maximum pow-

er, packet loss will occur rarely, and the choice of functions for 

both Packet Queuing and Packet Dropping will have little effect 

on the framework. 

 

6.3 ROUTER CONGESTION RECOVERY:  

       The congestion framework has congestion avoidance; there 

may be times when a router reaches the point of congestion col-

lapse. For example, a new traffic flow may learn about its rate 

allocation before other large round-trip flows learn that their al-

location has been reduced. For a small period of time, more 

packets will be admitted into the network than can be transmit-

ted. The large round-trip flows will eventually learn about their 

new rates, but only after one round-trip. It should be possible to 

inform these flows about the problem in less than one round trip 

.This control mechanism must also not overburden the network 

with congestion control information .For this issue, the conges-

tion recovery mechanism Rate Quench Packet Generation is 

used. When a router considers itself congested, it returns Rate 

Quench packets to the sources it believes are the cause of the 

congestion. These packets also have a Return Rate field, which 

the congested router sets to values which will alleviate conges-

tion from each of the congesting sources. Upon receipt of a Rate 

Quench packet with a Return Rate field lower than the sourceôs 

current rate, the source is obliged to immediately lower its rate to 

the value in the Rate Quench packet. Rate Quench packets can 

never raise a sourceôs transmitting rate. In order to ensure stale 

Rate Quench packets are not used, a source must discard Rate 

Quench packets which have a sequence number less than the last 

valid Rate Quench packet received. 

 

VII.  CONCLUSION 

       This paper presents the study of congestion control and elab-

orates various issues related with it. As the congestion control is 

the most important factor of any packet switching network, the 

whole performance and accuracy of network is directly related to 

it, the congestion control becomes more important. We briefly 

survey of various congestion control algorithms. It shows that at 

present there is no single algorithm that can resolve every prob-

lems of congestion control on computer networks. Further re-

search work is needed in this direction. 
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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 early 

years and also in current time period. In this paper major private Sector banks are considered for evaluating their performance using 

Data Envelopment Analysis (DEA). Super-efficiency DEA model is also used to rank the private sector banks. 

 

    Index Terms- Data Envelopment Analysis, Private Sector banks, Performance evaluation, Ranking, Super-efficiency. 

I. INTRODUCTION 

anking system is a boon for any countryôs economy. Indian banking sector is a combination of public and private sector banks. 

Private sector bank is one in which majority of stakes are held by private shareholders. In early period of banking industry, pri-

vate sector banks played a vital role in catering the needs of people as well as business community. But since 1969 the public sector 

banks dominated the private sector banks as a result of nationalization. Again in 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 how private sec-

tor banks are influencing the common man and Indian economy. In current paper 13 major private sector banks were considered for 

performance evaluation. The secondary data pertaining to 13 private sector banks during the eleventh five year plan (2007-2012) has 

been obtained from the website of Indian Bank Association. Primarily we have evaluated the private sector banks using Data Envel-

opment Analysis (DEA) by calculating efficiencies of private sector banks with respect to Constant Return to Scale (CRS), Variable 

Return to Scale (VRS) and Scale efficiencies are also obtained. Further we have used super-efficiency model for ranking the private 

sector banks. 

II. DEA MODEL 

    Several DEA models have been presented in the literature. The basic DEA model evaluates efficiency based on the productivity 

ratio which is the ratio of outputs to inputs. This study applied Charnes, Cooper and Rhodeôs (CCR) (1978) model and Banker, 

Charnes and Cooper (BCC) (1984) model. The production frontier has constant returns to scale in CCR model. The basic CCR model 

formulation (dual problem/ envelopment form) is given by : 

 

A. The basic CCR model formulation (dual problem/ envelopment form) 
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where, ɗ denotes the efficiency of DMUj , while yrj is the amount of r
th
 output produced by DMUj using xij amount of i

th
 input. Both yrj 

and xij are exogenous variables and ɚj represents the benchmarks for a specific DMU under evaluation (Zhu 2003). Slack variables are 

represented by si and sr.  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 on the frontier; 

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

 iii. the main decision variable ɗj lies between one and zero. 

  

Further, the model assumes that all DMUs are operating at an optimal scale. However, imperfect competition and constraints to fi-

nance may cause DMUs to operate at some level different to the optimal scale (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 model 

forms a convex combination of DMUs (Coelli, Rao & Battese 1998). Then the constant returns to scale linear programming problem 

can be modified to one with variable returns to scale by adding the convexity constraint  Ɇɚj = 1.  The model given below illustrates 

the basic BCC formulation (dual problem/envelopment form):  

 

B. The basic BCC model formulation (dual problem/envelopment form): 
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This approach forms a convex hull of intersecting planes (Coelli, Rao & Battese 1998). These planes envelop the data points more 

tightly than the constant returns to scale (CRS) conical hull. As a result, the variable returns to scale (VRS) approach provides tech-

nical efficiency (TE) scores that are greater than or equal to scores obtained from the CRS approach (Coelli, Rao & Battese 1998). 

Moreover, VRS specifications will permit the calculation of TE decomposed into two components: scale efficiency (SE) and pure 

technical efficiency (PTE). Hence, this study first uses the CCR model to assess TE then applies the BCC model to identify PTE and 

SE for each DMU. The relationship of these concepts is given below:  

 

C. Relationship between TE, PTE and SE :  

TECRS = PTEVRS*SE   

where    TECRS = Technical efficiency of constant return to scale 

 PTEVRS = Technical efficiency of variable return to scale  

         SE = Scale efficiency 

 

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

 

The above relationship, which is unique, depicts the 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 less than 1, the DMU will 

be operating either at decreasing return to scale (DRS) if a proportional increase of all input levels produces a less-than-proportional 

increase in output levels or increasing return to scale (IRS) at the converse case. This implies that resources may be transferred from 

DMUs operating at DRS to those operating at IRS to increase average productivity at both sets of DMUs (Boussofiane et al.,1992). 

 

D. Super-efficiency DEA model: 

The main purpose of super-efficiency is to provide tie-breaking procedure for ranking DMUs which are efficient in traditional DEA 

models. When a DMU under evaluation is not included in the reference set of the original DEA models, then these models are called 

super-efficiency DEA models. Then super-efficiency DEA models can be obtained in two categories namely CRS and VRS. The CCR 

super-efficiency DEA model was developed under CRS by Andersen and Petersen (1993) (Called AP model). Thrall (1996) pointed 
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out that the AP model may result in infeasibility and instability when some inputs are close to zero. Similarly Zhu (2001) showed that 

super-efficiency 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 Zhu (1998)) when su-

per-efficiency DEA model based on the BCC model (VRS super-efficiency model) is considered. Seiford and Zhu (1998) showed the 

necessary and sufficient conditions of infeasibility in VRS super-efficiency model. Yao (2003) stated that   super-efficiency can be 

interpreted as input saving and output surplus achieved by an efficient DMU. By utilizing the Yaoôs interpretation, Said Ebadi (2012) 

proposed a VRS super-efficiency model which is known as input-output orientation super-efficiency model which is always feasible.  

 

The super efficiency model with input-output orientation:  

The model is as: 
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III.  DATA  AND VARIABLES FOR THE STUDY 

    The establishment of Private Sector banks at the National level was to serve as a substitute and to reduce the burden of Public sector 

banks. The primary duties of any bank are asset management and intermediation. But the primary duty of a Private Sector bank should 

be intermediation instead of asset management. DEA assumes that, the inputs and outputs have 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 specialized to be eval-

uated with respect to other units. On the other hand, if there are too few inputs 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 efficiency of a num-

ber of DMUs and it is a multi-factor productivity analysis model for 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 for improvement 

of performance and productivity. DEA is developed based on two 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 without 

increasing or decreasing efficiency. This is a significant assumption. 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 Sector banks, we have the following resources (inputs) and productivity indicators or 

outputs:  

 Inputs: X1 ï Interest expenditure on deposits as % of deposits (Rs. in Lakhs)  

              X2 - Deposits (accepted by banks) (Rs. in Lakhs) 

              X3 ï Total expenses (Rs. in Lakhs),   

              X4 ï Compensation to employees (Rs. in Lakhs) 

              X5 ï Financial charges (Rs. in Lakhs) 

              X6- Non-cash charges (Rs. in Lakhs) 

              X7-Total interest expenses (Rs. in Lakhs) 

 Outputs:Y1 ï Total assets (Rs. in Lakhs)   

                             Y2 ï Net assets (Rs. in Lakhs)  

                             Y3- Total income (Rs. in Lakhs) 

                             Y4- Net worth (Rs. in Lakhs) 

                             Y5 -Interest income (Rs. in Lakhs) 

                             Y6- Profit before depreciation, interest, taxes and amortization (Rs. in Lakhs)   

                             Y7- Interest income on advances as % of loans and advances (Rs. in Lakhs)  

The study involves the application DEA to assess the efficiency of 13 Private Sector banks in India during the years 2006-07, 2007-

08, 2008-09, 2009-10, 2010-11 and 2011-12. The data used for assessment was obtained from the annual reports published by Indian 

Bank Association and from website <www.iba.org.in>. DEA model is executed separately for each year using input-orientation with 
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radial distances to the efficient frontier. By running these programmes with the same data under CRS and VRS assumptions, measures 

of overall technical efficiency (TE) and ópureô technical efficiency (PTE) are obtained. 

 

IV.  RESULTS AND DISCUSSION 

The main theme of the present study is to assess the performance of 13 Private Sector banks in India. The study intends to assess the 

efficiency of Private Sector 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:  

ü Five banks among 13 Private Sector banks in in India are operated at Constant Return to Scale (CRS) in the entire period of 

study that is 2006-07 to 2011-12. This indicates that the banks are operated with stability, balancing the inputs (resources 

contained in them) to satisfy the outputs i.e. the purpose of Private Sector banks. They are :  

 

Table 1: Private Sector banks with Constant Return to Scale (CRS) : 

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 

 

ü It is also noticed that some of the Private Sector banks have shown a shift in the return to scale pattern i.e., either from IRS to 

CRS or vice-versa implying that, there is increased resource use efficiency with reference to the exploitation of resources us-

age. Hence, these Private Sector banks have shown an increased pace of return to scale. Also it is observed that few banks 

have shown a shift in the return to scale pattern i.e., either from DRS to CRS or vice-versa implying that, there is decreased 

resource use efficiency with reference to the exploitation of resources usage. These Private Sector banks are : 

 

Table 2: Private Sector banks with trend of Scale during 2007-2012 

S.No. Name of Private Sector Bank 
Return to Scale 

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 Mercantile 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 many there are some ef-

ficient DMUs which demanded for the rank to be shared among them. So for resolving the tie-breaking we preferred super-efficiency 

DEA model.  For executing the super- efficiency DEA model we have considered different efficient banks in different study years.  

The particulars of efficient banks are as follows: 

 

Table 3:    Efficiencies of 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 0.961 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 0.977 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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Table 3:    Efficiencies of Banks based on complete technical efficiency with CRS 

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

11 South 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 

Based on the super-efficiencies, we have compared the ranks obtained through technical efficiencies and they are tabulated in the 

tables 4 and 5. 

V. CONCLUSIONS 

Under technical efficiency, nearly 38 percent of private sector banks exhibited constant performance throughout the study period. 

Some of the banks showed mixed performance even though they exhibited constant performance in some years. Super-efficiency DEA 

model resolved tie-breaking of efficient banks under technical efficiency. South Indian Bank Ltd. attained first rank in the years 2007 

and 2010. Development Credit Bank Ltd., City Union Bank Ltd., Tamilnadu Mercantile Bank Ltd. and Dhanalakshmi Bank 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 Super-efficiencies(SE) 

S 

No. Name of the Bank 

2007 2008 2009 

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 0.946 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 Bank  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 1.9018 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 1.9711 1 1 1 1.8552 4 1 1 1.925 2 

12 Tamilnad Mercantile Bank  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 
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Abstract- In thoracoscopy,  there is a requirement for provision 

of adequate space  to identify the anatomy and  instrumentation 

for dissection. To obtain space lung is collapsed and the col-

lapsed lung has to be retracted away from the field of dissection. 

This could be done with retractors which will need additional 

ports and assistants. Some of the procedures are traditionally 

being done as lateral decubitus position. We have used supine or 

prone positioning for the lung to fall away from the surgical 

field. Supine position for anterior and superior mediastinal pro-

cedures and prone position for posterior medistinal procedures 

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

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

safety of the surgery.  There were no derangements observed in 

the physiological stability in supine or prone positions.   

        Therefore we may be permitted to conclude that the position 

used for thoracoscopic surgeries were satisfactory. 

 

Index Terms- Thoracoscopy 

 

I. INTRODUCTION 

iagnostic and therapeutic procedures performed by thora-

cotomy or median sternotomy cause a significant morbidi-

ty
1, 2, 3,4,5,6

.  Over the last 20 years there was an emerging interest 

and development of thoracoscopic surgeries which has cart off 

the morbidity related to the open access surgeries
7,8,9,11

  

There is a requirement for provision of adequate space for in-

strumentation, identification of structures, dissection and resec-

tion. In thoracoscopy, space was obtained by total or partial col-

lapse of one lung either by use of a double lumen endotracheal 

tube or by achieving a partial lung collapse following insufflation 

of CO2 while ventilating both lungs using a standard endotrache-

al tube.  

        The collapsed lung has to be retracted away from the field 

of dissection. However as in open surgery multiple retractors 

cannot be used as it need additional ports and may lead to clash-

ing of instruments. In minimal access surgery positioning is very 

important as it can be used to get organs fall away from the site
.9, 

10,11,12,13
  

        We have used supine and prone positions during a variety of 

thoracoscopic procedures performed in our institution.   

        The efficacy of positioning to obtain space for dissection 

during thoracoscopic surgeries was studied.  

 

II. PATIENTS AND METHODS 

        A retrospective analysis was made of thoracoscopic proce-

dures 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 of space for dissection and the need for re-

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

successful completion of the procedure and as indices of this the 

blood loss, time of surgery and conversion to open surgery were 

noted. 

    

III.   RESULTS 

        The same anaesthetic and surgical team  led the procedures. 

All the procedures were performed under general anaesthesia,. 

Lung collapse was obtained by single lung ventilation and capno-

thorax or double lung ventilation  and  capnothorax. The capno-

thorax used was 6-8mmHg. 

        The following procedures were performed with the patient 

in supine or prone position. 

 

 

Table 1-procedures performed and position of the patient 

 

                    Supine position                 Prone position 

Thymectomy, Thyroidectomy for retrosternal goiter, 

Lung biopsies, Lymph node biopsy 

Oesophagectomy, Thoracic sympathectomy Splanch-

nicectomy, 

 

Table 2 ïNumber of procedure and per-operative parameters. 

 

D 

                     Procedure  Number  Average 

Time  

Mean blood 

loss  

Conversions 
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        The patients respiratory and cardiovascular parameters were stable during surgeries. There were no per-operative 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 

 

 

 

 

 

 

 

 

 

 

 

 

 

*OLV ï One Lung   DLV- Both Lung ventilation  

 

        The difficulty of dissection is also reflected by the time tak-

en and the blood loss. The space for dissection was not a predic-

ament in any of the above surgeries. The collapsed lung stayed 

away from the field of dissection providing adequate room for 

visualization and dissection. Retractors were required only in two 

patients. In these two, retractor was to retract the large lesion, not 

the collapsed lung.  Positioning provided satisfactory retraction 

of the collapsed lung in all patients. 

        The blood loss in major resections; oesophagectomy, thy-

mectomy, thyroidectomy and lymph node block dissection 

ranged from 100-150ml while in all other surgeries there was no 

measurable blood loss. 

 

1.Lymph node biopsy (LNB) 

2.Lymph node dissection (LND) 

3.Thymectomy ( TYM) 

4.Retrosternal goiter ( RSG) 

5.Thoracic sympathectomy (TS) 

6.Bilateral splanchnicectomy (SPL) 

7.Lung biopsy (LB) 

8.Mobilization of thoracic esophagus 

  in three stage esophagectomy (OSE) 

 

10 

2 

8 

2 

8 

6 

14 

15 

 

30 min 

4 hrs 

3.5 hrs 

4.5 hr 

30 min 

1 hr 

20 min 

2 hr  

 

minimal 

150ml  

150 ml 

150ml 

Minimal  

minimal 

minimal  

100-150  

 

No  

No  

No 

No 

No 

No 

No 

No 

Procedure Location Of the lesion Dissection  of the lesion  Additional  

port for Re-

tractors  

*OLV/ D LV   

 1  2 3 4 5 1 2 3 4 5  O 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 
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There were no conversions. 

 

IV.  DISCUSSION 

        Space for dissection is a mandatory requirement in both 

open and minimal access approaches. In open surgery it does not 

pose a problem with an adequate incision and the use of retrac-

tors.  For space within the body additional retractors, packs and 

even  hands of assistants are used. 

        Obtaining space in minimal access surgery is a challenge. In 

thoracoscopy space is created by collapsing the lung. Major 

VATS is usually performed under general anesthesia with one 

lung ventilation by using a double-lumen endotracheal tube or 

endobronchial blocker to collapse one lung. However in this se-

ries many surgeries were performed with a single-lumen endotra-

cheal tube with both lung ventilation, a capnothorax being used 

to obtain lung collapse.    

        Once the lung is collapsed it has to be retracted away from 

the field of dissection. This may be achieved by the aid of gravity 

and use of retractors. Use of retractors will need additional ports, 

assistants and may hinder the dissecting instruments. Lung re-

traction in this study was gravity assisted by positioning. The 

procedures of the anterior and superior mediastinum; lymph node 

biopsy, thymectomy , thyroidectomy for retrosternal goiter, were 

performed with the patient supine. This allowed the lung to fall 

out posteriorly. The procedures of the posterior mediastinum ie 

,oesophagectomy, sympathectomy and splanchnicectomy, were 

performed with the patient prone. This helped the lung to fall 

anteriorly. During lung biopsy position of the collapsed lung is of 

no importance. Therefore patient was placed supine.  The anato-

my was clearly displayed and there was space for instrumenta-

tion and safe completion of the procedure. These positions 

helped the lung to fall away from the field of dissection and pro-

vided space for surgery. Retractors were not required.  

        The procedures were completed in an acceptable time with 

minimal blood loss. There were no conversions to open surgery. . 

 

V. CONCLUSION 

        Space for dissection in thoracoscopy is obtained by collaps-

ing the lung. The collapsed lung can be kept away from the field 

of dissection by positioning the patient without using retractors. 

For procedures of the superior and anterior mediastinum supine 

position is useful. Prone position is useful for procedures of the 

posterior mediastinum,  
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Abstract- This study assessed the effectiveness of opinion leader-

ship strategies used in communicating adaptive climate change 

information to residents of arid and semi arid areas (ASALs) in 

Kenya. It sought to achieve this by assessing (1) the knowledge 

levels on adaptive climate change information among residents 

of Kenyan ASALs (2) attributes of opinion leaders who com-

municate adaptive climate change information to residents of 

Kenyan ASALs and (3) strategies used by opinion leaders to 

communicate adaptive climate change information to residents of 

Kenyan ASALs. The study found that adaptive climate change 

information disseminated by opinion leaders is inadequate, shal-

low and confusing because it is not crafted in consideration of 

the unique situations affecting residents of Kenyan ASALs. It 

concluded that with training and support from communication 

and research experts, local opinion leaders can enhance access to 

and use of adaptive climate change information among Kenyan 

ASAL residents. 

 

Index Terms- adaptive climate change information, opinion 

leadership strategies, interpersonal communication, ASALs of 

Kenya. 

 

I. INTRODUCTION 

enyan arid and semi-arid lands (ASALs) are home to more 

than 30% of the countryôs population (NEMA, 2013). Ma-

jority of the ASALsô residents are pastoralists, supporting over 

70% of the livestock in the country, and agro-pastoralists (NE-

MA, 2013). Livestock raised by pastoralists is worth US$800 

million per year (USAID, 2012). Therefore, the government un-

der Vision 2030 (GoK, 2008) recognizes the potential of ASALs 

as an important driver for economic growth (Kitiem et al, 2012). 

However, climate change, a global challenge, is a huge threat to 

persons living in Kenyan ASALs not only because of their high 

dependency on climate-sensitive natural resources and high pov-

erty rates (Ketiem et al, 2012) but also because of the status of 

adaptive capacity of the people and institutions (GoK, 2013). 

       Therefore, ASAL farmers and pastoralists, as well as policy 

makers, development and humanitarian programmes are search-

ing for the best ways to adapt to the impacts of climate change 

(Percy, 2013). Improving development 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 various gov-

ernmental and non-governmental bodies from all over the world 

have resulted into a pool of invaluable information on the subject 

of climate change, such information is either consolidated or 

scattered at various levels of its management with evident chal-

lenges to its access by relevant stakeholders (NCCAP, 2012).  

       However, although to access climate change information 

communication plays a key role, lack of proper communication 

mechanisms has led to inadequate climate change adaptation 

among ASALsô residents (KCCWG, 2013). This study therefore 

sought to examine effectiveness of opinion leadership, a re-

nowned interpersonal communication method, in communicating 

adaptive climate change information among residents of Kenyan 

ASALs. 

 

1.1 Statement of the problem 

       The way in which adaptive climate change information is 

communicated needs to be understandable, accessible, and ac-

ceptable to the end users (Nderitu, 2013). Interpersonal commu-

nication methods (e.g. face to face, workshops, opinion leaders) 

which are rated as rich media for communicating change (Lengel 

and Daft, 1988), have been used in a bid to improve communica-

tion of the essential adaptive climate change information among 

Kenyan ASALs (KCCWG, 2013; Nderitu, 2013; Shaka, 2013). 

However, in spite of their application, awareness levels and 

adaptive capacity to climate change are still low (KCCWG, 

2013).  Adaptive climate change information is scanty or totally 

absent at community level in ASALs of Kenya (KCCWG, 2013). 

It is against this background that this study sought to assess opin-

ion leadership strategies being used to communicate adaptive 

climate change information among residents of Kenyan ASALs.  

 

1.2 Objectives  

The study had three specific objectives: 

(i) to asses the knowledge levels on adaptive climate 

change information among residents of Kenyan 

ASALs 

(ii)  to evaluate attributes of opinion leaders who communi-

cate adaptive climate change information to resi-

dents of Kenyan ASALs 

(iii)  to examine the strategies used by opinion leaders to 

communicate adaptive climate change information 

to residents of Kenyan ASALs 

K 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     56 

ISSN 2250-3153  

www.ijsrp.org  

II. THEORETICAL BACKGROUND (LITERATURE 

REVIEW) 

2.1 Knowledge levels on adaptive climate change information 

in Kenyan ASALs. 

       On 30
th
 August 1994, Kenya ratified the United Nations 

Framework Convention on Climate Change (UNFCCC) thereby 

signifying her determination to join the international community 

in combating the problem of climate change (NEMA, 2005). 

Kenya then moved to prepare its Initial National Communication 

(INC) and presented it to the Conference of the Parties (COP) to 

the UNFCCC in 2002. The INC concluded amongst other issues, 

major effort was required to educate, train and inform the public 

about climate issues in a responsible and effective way (NEMA, 

2005). 

       A capacity needs assessment in the area of climate change 

awareness in 2005 largely confirmed that the level of awareness 

of climate change in Kenya at the time was very low. With the 

growing concern on climate change, the Kenyan government 

established the National Climate Change Activities Coordinating 

Committee (NCCACC) and among the aims of the NCCACC is 

creation of public information and awareness (Ogola, 2011).  

Today, climate change awareness in Kenya is different from 

2005 especially because various events that have raised climate 

awareness have occurred since then.  

       However, climate change awareness in Kenya is still quite 

low; there is still a lack of general awareness about climate 

change issues, about the existence of the UNFCCC, and about 

the opportunities it provides for mitigation and adaptation to cli-

mate change (Ogolla, 2011). An opinion poll carried out between 

2007 and 2008 by the Gallup, revealed that over 44% of Kenyans 

have no knowledge of climate change (HBF, 2010). Similarly, 

the survey undertaken during the development of the National 

Climate Change Action Plan (NCCAP) in 2012 confirmed that 

public awareness about climate change in Kenya is very low, 

confirming similar findings during the development of the Na-

tional Climate Change Response Strategy (NCCRS, 2013-2017). 

NCCAP states that even though significant climate change 

knowledge is currently generated by Kenyan institutions and 

individuals including government, research and academic institu-

tions, civil society organisations (CSOs) and private sector com-

panies, there is limited sharing of climate change information and 

knowledge. Its access and use have been inhibited by factors 

such as language barrier, unsuitable mode of communication, 

poor infrastructure, and poor repackaging of the information 

(KCCWG, 2013).  

       This low level of awareness is even worse in the ASALs of 

Kenya. In the published óreport on access and use of climate 

change information in the ASALSô, KCCWG (2013) noted that 

although majority of the people across ASAL counties in Kenya 

were aware of the fact that something is happening to their cli-

mate, they did not righty associate it with the concept and phe-

nomenon of climate change; and that though they were able to 

identify the impacts of climate change, they lacked access to cli-

mate change information. Very few ASAL districts in Kenya to 

date receive radio and television coverage even after the liberali-

zation of the airwaves (UNDP, 2010). Although, there are some 

magazines in the country that specialize on climate change re-

porting (e.g. Joto Afrika, a quarterly magazine that carries cli-

mate change research briefings by African scientists launched in 

2011, and The Weatherman, a monthly publication by the Kenya 

Meteorological Society), the number of ASAL residents who can 

access or have literacy skills to benefit from these publications 

remains limited.  

       This notwithstanding, access to information on climate 

change characteristics is a very powerful tool that can be used to 

enhance the adoption and implementation of adaptation strategies 

by households in Sub-Saharan Africa (SSA) (Antwi-Agyei et al, 

2013) where Kenya is. This is particularly important because 

most farming in SSA depends on rain-fed agricultural systems 

and as such lack of appropriate climate information could be 

critical for food security ((IPCC, 2007; Antwi-Agyei et al, 2013). 

A majority of this group are poor rural people. Access and use of 

climate change information would empower such vulnerable 

communities to make their own calculated and climate informed 

decisions on livelihood and risk management choices (Percy, 

2013) and as such be able to successfully implement climate ad-

aptation strategies (Lee, 2007).  

       Sadly, there have been information access barriers to suc-

cessful implementation of adaptation practices in SSA (Antwi-

Agyei et al, 2013) and to increase the low knowledge levels, 

adaptive climate change information needs to be communicated 

in ways that are affordable and understandable by Kenyan ASAL 

residents who have long been marginalized politically, socially 

and economically (FAO, 2013). Like many other publics, resi-

dents of ASALs are increasingly distrustful of both news and 

advertising from mass media, preferring instead recommenda-

tions from friends, family, coworkers, and peers (Keller & Berry, 

2003).  This is where opinion leadership communicative inter-

ventions come in handy and there is therefore need to understand 

individuals who act as opinion leaders on the subject of climate 

change in ASALs.  

 

2.2 Attributes of opinion leaders who communicate adaptive 

climate change information to residents of Kenyan ASALs.  

       For effective opinion leadership campaigns, it is important to 

first recruit individuals in a social system that can make effective 

opinion leaders (OLs). This recruitment should be based on de-

sired traits and behaviours of such personalities which according 

to Katz (1957) can be divided into a few dimensions: Who one is 

- certain personality characteristics or values held by the individ-

ual; What one knows - the degree of knowledge and expertise 

that one has about a particular issue or product; and Whom one 

knows - the number of contacts one has as part of their circle of 

friends and acquaintances.  

       According to Katz, OLs seem evenly distributed among the 

social, economical, and educational levels within their communi-

ty, but very similar in these areas to those they influence. Loudon 

and Britta (1979) corroborate this when they say that OLs have 

approximately the same social-class position as non leaders, alt-

hough they may have higher social status within the class. As 

such OLs do not necessarily hold formal positions of power or 

prestige in communities but rather serve as the connective com-

munication tissue that alert their peers to what matters among 

political events, social issues, and consumer choices (Nisbet & 

Kotcher, 2009; Vaneck, Jager & Leefalang, 2011).  

       However, OLs are better educated and more affluent than the 

average person and it is their interest and belief that they can 

make a difference in the world around them that makes them 
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influential (Nisbet & Kotcher, 2009). They are individuals who 

pay close attention to an issue, frequently discuss the issue, and 

consider themselves more persuasive in convincing others to 

adopt an opinion. When compared to their peers, OLs tend to be 

more exposed to all forms of external communication (Flodgren 

et al, 2011); they are active media users who interpret the mean-

ing of media content for lower-end media users. This two-step 

flow process effectively bounces the message off the OL into the 

minds of his/her followers.  

       OLs are people who are seen as likeable, trustworthy and 

influential (Flodgren et al, 2011). The Social Learning Theory 

hypothesizes that such individuals are likely to be persuasive 

agents of behavioural change. They hold a unique and influential 

position in their systemôs communication structure; they are at 

the centre of interpersonal communication networks (Flodgren et 

al, 2011). OLs are more gregarious than nonleaders (Loudon & 

Britta, 1979). Individuals with strong personality traits of confi-

dence, leadership, and persuasiveness are found to be socially 

connected to a greater number of other community members and 

more likely to influence the opinions of others (Weimann, 1994). 

       Until only very recently, public communication initiatives 

have ignored such special individuals across communities and 

social groups that can serve as vital go-betweens and information 

brokers, passing on messages about climate change that speak 

directly to their otherwise inattentive peers, co-workers and 

friends; they remain an overlooked yet necessary resource when 

it comes to catalyzing collective action on climate change 

(Nisbet & Kotcher, 2009). In Kenya, OLs have started being ap-

preciated in cascading of climate change information among the 

vulnerable ASAL communities.   

       As reported in Joto Afrika in June 2013, in Garissa (an 

ASAL County), ñWhen the area Chief received a phone call 

about the impending floods due to excessive rainfall in areas 

upstream of River Tana, he informed the community about it. 

The community members did not ignore the early warning as 

they used to do beforeò (Nderitu, 2013:6).  In Kitui, another 

ASAL County in the country, community leaders, religious lead-

ers, government officers and NGO officials in their line of duty 

have been engaging residents on adaptive climate change topics 

such as livelihood diversification (KCCWG, 2013). Residents 

reported that, ñMost of the information on climate change was 

dispensed through government officers (27.4%) while 22.6% 

said that they had accessed the information through community 

leaders. Another 17.7% had learnt from local community farmers 

and herders, while 9.7% learnt from Oxfam and other NGOs. 

Others had got information from religious leaders (3.2%)ò 

(KCCWG, 2013: 17).  

       Although, these individuals have characteristics similar to 

those highlighted by Katz (1957) and other scholars (Nisbet & 

Kotcher, 2009; Flodgren et al, 2011;Weimann, 1994), the more 

important question to ponder is whether or not these OLs have 

been influential in enhancing access to adaptive climate change 

information among residents of Kenyan ASALs.  

       Research in four ASAL counties (Wajir, Kajiado, Kitui and 

Turkana) of Kenya by KCCWG (2013) establishes that infor-

mation similar to climate change dispensed by community lead-

ers, religious leaders, government and NGO officials in their line 

of duty is inadequate, shallow and almost confusing. The re-

searchers conclude that it was not specifically packaged as cli-

mate change information.  Extension workers, for instance, con-

firmed that they did not package the information as climate 

change information but as agriculture information which they 

then disseminated during farmer field days. Likewise information 

on livestock management, disseminated by livestock officers and 

NGOs like VSF Belgium and VSF Germany, was not given out 

specifically as climate change information (KCCWG, 2013). 

Could such impediments to effective dissemination of adaptive 

climate change information be caused by the strategies used by 

these OLs? 

 

2.3 Strategies used by opinion leaders to communicate adap-

tive climate change information to residents of Kenyan 

ASALs.  

       In climate change opinion leadership campaigns, identifica-

tion and recruitment are just the first stages of organizing (Nisbet 

and Kotcher, 2009). Crafting suitable strategies of influencing 

change form the core of the campaign. These strategies, accord-

ing to  Nisbet and Kotcher (2009) range from methods of mes-

sage development, framing and packaging; choice of channels 

and methods that OLs will use to disseminate information; edu-

cation, training and support of OLs by key stakeholders; to regu-

lar monitoring and evaluation of the processes in use. 

       For effectiveness, messages need to be tailored to core ideas 

and values that resonate with the social background of the OL. 

Moreover, the OL needs to be trained on how to deliver these 

messages to their social network. This includes introducing OLs 

to the research that went in to designing the message along with 

extensive role playing for how that message might be delivered 

across contacts. In particular, when possible, carefully framed 

messages should be matched to an OLôs demographic using mi-

cro-targeting data, cluster analysis, or other market segmentation 

techniques (Nisbet & Kotcher, 2009). In Kenyan ASALs, accord-

ing to the KCCWG (2013) report, projects by network partners 

on the ground address adaptation to climate change impacts but 

the implementers (OLs) do not quite relate the activities to cli-

mate change when communicating to residents.   

       For many residents of Kenyan ASALs, a complex issue such 

as climate change can be the ultimate ambiguous threat; meaning 

that depending on how the problem is framed the public will pay 

more attention to certain dimensions or considerations of climate 

change over others. These framed messages can lead to very spe-

cific attributions about the nature and personal relevance of cli-

mate change, who or what might be responsible for the problem, 

and what should be done in terms of policy, political activity, or 

personal behavior (Nisbet, 2009; Nisbet & Mooney, 2007; 

Nisbet, Scheufele, 2007). According to Jones (2010), the key to 

success in OL campaigns is in the ability to keep things simple 

and flexible. In this context, ósimpleô means two things; firstly, 

having a learning goal that is not overly ambitious, and then cre-

ating an experience that is easy for the OL and target audience to 

understand and participate. The communication challenge is to 

shift climate change from the mental box of ñuncertain scienceò 

to a new cognitive reference point that connects to something the 

specific intended audience already understands (Nisbet & 

Kotcher, 2009). Since literacy levels in ASAL districts of Kenya 

are as low as 3% compared with a national average of 79.3% 

(UNDP, 2010) the need for simplified messages cannot be over-

emphasized. 
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       Theoretically, OLs use a range of interpersonal communica-

tion skills and methods in order to achieve desired behavioural 

change. Studies show that face-to-face recommendations are still 

overwhelmingly preferred over digital sources of information 

(Berry & Keller, 2006; Carl, 2006; Xue & Phelps, 2004) among 

many publics. Informal one to one teaching, community outreach 

education visits, small group teaching, academic detailing and 

preceptor-ships are examples of strategies used by OLs for dis-

seminating and implementing change (Doumit et al, 2007). OLs 

also use formal strategies, such as delivering didactic lectures. 

Ryan (2002) says that whereas it is unclear whether information 

delivered by OLs in an informal way is more persuasive com-

pared with formal strategies, it has been suggested that OLs may 

be less influential when their role is formalized through mail-

outs, workshops or teaching rounds. From ASALs of Kenya, 

when Mbeere farmers reported that access to forecast infor-

mation enabled timely decisions and action for on-farm opera-

tions, twenty groups of farmers rated face to face access as their 

preferred method, with radio and mobile phones nextò (Njuki, 

2013: 5).  

       According to Nisbet & Kotcher (2009), OLs can also be used 

to sponsor civic voice through engaging in activities that com-

municate to policy makers, institutions, corporations, and other 

citizensô their concern and policy preferences. Examples include 

contacting an elected official such as a governor or senator, writ-

ing a letter to the editor of a newsstudy, calling in to a ra-

dio/television show, posting on a blog or any other social net-

work, signing a petition, or attempting to persuade peers on the 

issue. When surges in communication and public attention are 

needed, such as surrounding the release of a future Intergovern-

mental Panel on Climate Change (IPCC) report, OLs can be acti-

vated with talking points to share in conversations with friends 

and coworkers. Networks of OLs can be activated in reaction to 

major natural disasters and focusing events such as droughts, 

wildfires, and extreme weather. From reviewed literature, exploi-

tation of these strategies is yet to be seen in use by OLs in the 

ASALs of Kenya as they communicate adaptive climate change 

information.  

       Research also suggests that the setting (such as a complex 

social network) of an OL may be important for success (Grim-

shaw et al, 2006). Strongly held beliefs, cultural practices, value 

systems and the worldviews of individuals or groups, greatly 

influence the way they perceive climate change and thereby their 

subsequent adaptation strategies (Antwi-Agyei et al, 2013). Jones 

and Boyd (2011) observed that societal norms and values act as 

major barrier to successful climate adaptation. In addition, poorly 

developed communication and marketing infrastructures compli-

cate the task of developing location-specific responses that effec-

tively address the impacts of climate change (Farauta, et al, 

2011). In this regard, the appreciation of the communication con-

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 climate change information 

when dealing with the socio-economically marginalized ASAL 

audiences who are from diverse ethnic and cultural orientations. 

The new County governance system in the country is yet to be 

understood so that getting support resources to overcome such 

barriers is quite difficult for OLs. 

       This notwithstanding, opinion leaders continue to be used in 

Kenya to boost ASALsô residents cognitive engagement on the 

issue of climate change adaptation and increase the frequency of 

community discussion on the topic. However, the efforts of these 

opinion leaders are fragmented and disjointed and they do not 

come out clear on the subject of climate change (KCCWG, 

2013). As such, the process requires a monitoring and evaluation 

component for effectiveness of programs and impacts.     

       All in all, the role of opinion leaders in moving forward the 

climate change agenda and communicating relevant information 

among the Kenyan ASAL residents cannot be underscored if 

appropriate utilization of the abundant knowledge and infor-

mation on climate change effects on human survival is to be 

achieved. 

 

III.  METHODOLOGY 

       This study was based on literature review related to the 

knowledge levels on adaptive climate change information among 

residents of Kenyan ASALs and attributes of opinion leaders 

who communicate adaptive climate change information to resi-

dents of Kenyan ASALs. In addition, the study examined ways in 

which these opinion leaders communicate adaptive climate 

change information to residents of Kenyan ASALs. Online and 

print literature of journals, reports and working papers among 

other publications were reviewed.  

 

IV.  CONCLUSION 

       The study has made the following conclusions based on the 

reviewed literature:  

       Specific kinds of barriers to adaptation to climate change can 

be softened by interpersonal influence and the strategic use of 

opinion leaders. This is because since as early as the 1940s, 

scholars have understood the general importance of opinion lead-

ers in shaping public preferences, informing fellow citizens, and 

altering behavior. In addition, people do not feel they are being 

tricked into thinking a certain way about something when they 

get it from someone they know. As such opinion leaders have 

been successfully used in climate change campaigns and they can 

therefore be used successfully among Kenyan ASALsô residents.  

       However, effective opinion leadership is earned and sus-

tained by the individualôs communication prowess, social acces-

sibility, and adherence to socio-cultural norms of the target 

group. In addition, in order to effectively use opinion leadership 

to resolve the low awareness levels on climate change among 

residents of Kenyan ASALs, crafting and packaging this rather 

complex issue into simpler specific messages that connect to the 

day to day activities of the ASAL populace is important.  

 

V. RECOMMENDATION 

¶ Opinion leaders who communicate adaptive climate 

change information among residents of Kenyan ASALs 

need to be acquainted with communication skills to en-

able them to carefully consider the cultural, social and 

psychological contexts of communication among resi-

dents of Kenyan ASALs when designing adaptive cli-

http://ijsrp.org/
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mate change messages. As such, they will successfully 

craft relevant, acceptable and simple messages on cli-

mate change adaptation that are more likely to result in-

to effective discourse. 

¶ The OLs should be supported and trained on how to 

strategically initiate informal conversations with friends 

and acquaintances so that they can deliberately frame 

messages in ways that are more persuasive to the low 

literate and socio-economically challenged ASAL popu-

lace of Kenya.  

¶ Opinion leaders should also engage in audience research 

to continually get information that will enable them de-

velop successful messages about climate change adapta-

tion. They should be therefore be trained on basic re-

search skills.  

¶ County governance can liaise with communication and 

climate change experts across the country to offer such 

training. Such experts can provide examples of well 

crafted climate change conversational messages, show 

models of how conversations might play out, and use 

role play to illustrate different types of conversational 

situations.  

¶ Regular monitoring and evaluation of OLs efforts 

should be part of OLsô strategies. This will enable track-

ing of effectiveness of their strategies so that improve-

ment can be done regularly. OLs and communication 

experts can work together to develop scalable methods 

and strategies for assessing OL campaign impacts regu-

larly. 

 

       By taking these steps, the influence of opinion leadership on 

climate change adaptation among residents of Kenyan ASALs 

will be enhanced.  
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    Abstract- Disinfection is preventive efforts against the entry of pathogenic 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 coefficients and then to develop 

of a chlorinated tool model. Effect of water flow rate 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 sizes were 2.36 ï 4.75 

ml, 4.75-9.5 ml, and 9.5 - 16 ml. Diffusion coefficients and mass transfer determined by least summed of square of error. Diffusion 

coefficient and mass transfer used for disinfection technique was 0.4371 cm
2
 minute

-1 
and 0.0039-minute

-1
, as well as flow rate and 

granule size used was 9.5 ml - 16 ml and 8 liters/minute. Experiment testing of chlorination performed to ensure of them was poten-

tially for chlorination. Raw water chlorinated then was found of free chlorine residual and the total coliform met the quality standards 

based on regulation the Ministry of Health of Republic of Indonesiaôs number 416 of 1990 about the terms of supervision and the 

quality of water. 

 

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

 

1. INTRODUCTION  

Disinfection is a process of annihilating microorganism which causes disease. Referring to Said (2007) disinfects which a stronghold 

of humans against exposure by pathogenic microorganism that caused diseases, including those viruses, bacteria and parasitic proto-

zoan. One of them, disinfect of microorganism is being conducted by chlorine. Referring to Cheriaa et al. (2011), chlorine killed 

Pseudomonas aeruginosa effectively when the clarification process had done. Referring to Wang et al. (2010), Escherichia coli and 

Legionella beliardensis lost the integrity of their cell membranes at lower chlorine concentrations by chemical method. Referring to 

Wojcicka et al. (2007), Brevundimonas vesicularis, Pseudomonas fluorescens, and Sphingomonas paucimobitis were susceptible by 

chloramines as a byproduct. 

    Law of mass conservation declared that mass was not being created nor destroyed. Referring to Welty et al. (2004), summed be-

tween the rate mass accumulation and difference rate flux mass moved out and entered was zero. Mass in undergoes diffusion, advec-

tion and transfers mass during the process of transport (Doreswamy et al. 2012). The transport process of mass can be written as equa-

tion (1) (Zhi et al. 2004; Azarpazhooh and Ramaswamy 2010; Setyadji 2011).  

 

ɡ as flow rate (cm/s); D as diffusion coefficients (cm
2 
minute); k as mass transfer coefficients (minute

-1
); C(t) as concentration (grams 

cm
-3
). 

    An equation (1) was solved numerically by finite difference method (Mahreni and Mulyani 2002; Siswani and Kristianingrum 

2006; Costa et al. 2010). 

 

 

 

Referring to Setyadji (2011), equation (2) and (3) substituted to equation (1) and its obtained equation (4). 

 

For,    and  

For i = 1 was being used as initial condition. 
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C(t)1 (x, t = 0) = C0 

For i = N (finite) was being used as boundary condition 

C(t) (x, t) = finite 

  

  

 

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

 

 

C as concentration is proportional between chlorineôs weights and volume of chlorineôs chamber (V), and can be written equation (10). 

 

w is weights of chlorine (grams); æt is flow periods (minutes). 

    The best value of diffusion and mass transfer coefficients   obtained by least sum of square of error (Budi and Sasongko 2009; 

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 ingredients 60% -70% , pure water 

(sterilized aqua), DPD (N,N-diethyl-p-phenylenediamine), chlorineôs granules were 2.36 mm ï 4.75 mm, 4.75 mm ï 9.5 mm and 9.5 

mm ï 16 mm. Chlorine pipe chamber whose diameter of  ¾ inch (Figure 1), chlorine meter [HACH], oven [Memmert], water-pump 

by Shimizu 266 BIT, reservoir, analytical balance [Sartorius; DJ series], PVC pipes, PVC fittings, 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 measurements were carried out at the Environmental 

Engineering laboratory of Department of Civil and Environmental Engineering IPB and Rightful Technology laboratory in Jakarta 

Technical Laboratory for Environmental Health and Disease Control. Data was collected to analyze for chlorination technique. Data 

collected were weights of chlorine, the total coliform as MPN index/100 mL of water, and free chlorine as mg/L of Cl2. The method is 

presented in Figure 2.  
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Figure 2 Method of the chlorination technique research 

2.3 Experimental Procedure and Analysis 

Pump discharges were arranged by valve to 8 liters/minute, 14 liters/minute and 20 liters/minute. Raw water was distributed by pumps 

to the chlorine pipe chamber (Figure 3). 

 

Figure 3 Flow chart of chlorination  

    First step, the empty chlorine pipe chamber was weighed, 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 for 20 

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 2007. 

The best value was based on least sum of square of error (SSE). An equation of SSE can be written as equation (11) (Budi and Sa-

songko 2009; Makhtur et al. 2012). 

 

Besides, the data collected to obtain a relationship of chlorineôs remains percentage and timeôs series. Chlorine of weights remains a 

percentage can be written as equation (12).  
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w(t)i+1 was obtained by equation (10) and w(t)0 as initial weights. Breakpoint chlorination (BPC) curve which depicts relationships 

between dosed and the measured chlorine was made to effective chlorine dosage. Chlorine powder weighed was 0.05 grams and then 

was diluted by sterilized pure water. Solution was sampled to determine those concentrations and then volume as much as 1, 2, 3, 4, 5, 

6 and 7 mL of solution and was put into 200 mL of raw water. Chlorinated water was allowed to 30 minutes (WHO 2004) and then 

was determined of chlorine concentrations. 

 

 

 

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

 

V as volume of dosage (liters); [C] as concentration of chlorineôs solution (mg/L); Q as flow rate discharge (liters/ minute); æt as flow 

periods (minutes); 2.02 as inversely proportional to molecules weights Ca(OCl)2 and Cl2. 

    Chlorination experiment was performed on flow rate discharge and granule size which potential for chlorination technique. Pump 

used was 14 liters/minute which was based on average rate of public discharge and it had been working for 30 minutes. Chlorine 

weight needed was controlled by control charts. The control charts included were breakpoint chlorination (BPC) (equation 13), chlo-

rine weights remain (equation 10), chlorine transported, and maximum chlorine added. Chlorinated water was sampled to measure of 

residual free chlorine and total coliform.  

Table 1  Determination result of diffusion (D) and mass transfer coefficients  (k) on rate discharges and granule sizes 

Granule size was 9.75 mm ï 16 mm. 

Rate discharge 
 

flow periods (minutes) Sum Square D k 

(liter/minute) 
 

10 20 30 Error (cm
2
  minute

-1
) (minute 

-1
) 

8 

Simulation (g) 9.94 10.02 7.35 - 

0.4371 0.0039 Experiment (g) 10.07 9.57 7.64 - 

Error square 0.0172 0.2059 0.0826 0.3057 

14 

Simulation (g) 8.92 8.77 8.02 - 

0.4804 0.0048 Experiment (g) 8.95 8.64 8.09 - 

Error square 0.0009 0.0167 0.0045 0.0221 

20 

Simulation (g) 7.78 7.22 5.83 - 

0.6861 0.0073 Experiment (g) 7.76 6.76 6.13 - 

Error square 0.0002 0.2162 0.0910 0.3074 

Granule size was 4.75 mm ï 9.75 mm. 

Rate discharge 
 

flow periods (minutes) Sum Square D k 

(liter/minute) 
 

10 20 30 Error (cm
2
  minute

-1
) (minute 

-1
) 

8 

Simulation (g) 9.65 8.57 7.15 - 

0.5935 0.0086 Experiment (g) 9.67 8.34 7.29 - 

Error square 0.0003 0.0544 0.0194 0.0741 

14 

Simulation (g) 6.76 3.83 1.16 - 

0.6755 0.0340 Experiment (g) 6.73 3.81 1.22 - 

Error square 0.0006 0.0004 0.0031 0.0042 

20 

Simulation (g) 6.37 2.90 0.67 - 

0.5552 0.0388 Experiment (g) 6.32 2.85 0.87 - 

Error square 0.0022 0.0021 0.0393 0.0437 

 

for granule size is 2.36 mm - 4.75 mm 

Discharge  

 

flow periods (minutes) Sum Square D k 

(L  minute
-1
) 

 
10 20 30 Error (cm

2
  minute

-1
) (minute 

-1
) 

8 

Simulation (g) 3.68 1.18 0.15 - 

0.5350 0.0517 Experiment (g) 3.56 1.27 0.45 - 

Error square 0.0147 0.0084 0.0894 0.1125 

14 

Simulation (g) 1.77 0.60 -0.11 - 

0.3610 0.0751 Experiment (g) 1.42 0.64 0.14 - 

Error square 0.1236 0.0012 0.0645 0.1893 
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3. RESULT AND DISCUSSION 

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

The result of computation on mass transfer coefficients (k) rose when flow rate discharge was increased. Mass transfer was occurred 

of chlorine to soluble or reacts within water (Rohim 2006; Said 2007; Sarbatly and Duduku 2009; 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). Table 1 shows the 

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 mm ï 16 mm and fluctuated for 4.74 mm ï 9.5 

mm, thus down for 2.36 mm ï 4.75 mm. A coefficient diffusion affected by temperature, pressure, substances compound, and nature 

of solvent (Mortimer 2008).  Referring to Connell (1993), coefficient diffusion was inversely proportional to the diameter of mole-

cules and the others declared as a root square of moleculeôs weights. Referring to Wati and Budiman ï Sastrowardoyo (2007), density 

was inversely proportional to the diffusion coefficient. Table 1 shows the coefficients of mass transfer increases and it the meanings of 

chlorine transfer rises. Chlorine transported from solids to liquids in chlorine pipe chamber, and it was causing of density increased. 

Thereby, diffusion coefficient declined. 

3.2 The influence of flow rate discharges and granule sizes on weight change 

Figure 4 shows of chlorine weights remain declines when water flow rate discharge rises for common granule size. Flow rate dis-

charge is multiplying between the velocity and crossed sectional square. So, flow discharge rises to causes velocity increases. Change 

velocity generates momentum whose makes forces (Geankoplis 1993). Forces made chlorine eroded. Besides, chlorine is soluble or 

reacts within part of water (Patnaik 2002).  Flow discharge of water rose to make chlorineôs weight declined. Itôs caused more freshly 

water was solved. 

    Figure 4 shows of granule sizeôs declines when chlorineôs weights increases for common flow rate discharge. Surfaces area in-

creased when granule size was being shrinking. Referring to Geankoplis (1993), Surfaces area increased that caused of collision re-

gions was enlarged. Consequently, chlorine fragmentation was being formed and carried off by water. The rate of flux out mass is 

strongly influenced by regionôs space contact (Welty et al. 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Granule size was 2.36 mm - 4.75 mm 

Rate discharge 

 

flow periods (minutes) Sum Square D k 

(liter/minute) 
 

10 20 30 Error (cm
2
  minute

-1
) (minute 

-1
) 

8 

Simulation (g) 3.68 1.18 0.15 - 

0.5350 0.0517 Experiment (g) 3.56 1.27 0.45 - 

Error square 0.0147 0.0084 0.0894 0.1125 

14 

Simulation (g) 1.77 0.60 -0.11 - 

0.3610 0.0751 Experiment (g) 1.42 0.64 0.14 - 

Error square 0.1236 0.0012 0.0645 0.1893 
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Figure 4  Percentage of chlorine weights remains on influenced by flow rate discharge and granule size. 

3.3 Chlorination and Prototype Tool Design 

Chlorine needed as disinfect was determined by breakpoint chlorination (BPC). Referring to Rosyidi (2010), BPC was accomplished 

by chlorine addition which to oxidized all of water compounds included of ammonia to convert nitrogen gases (Figure 5). Consequent-

ly, chlorine was declined. 

 

Figure 5   Breakpoint chlorination of raw water 

    Chlorine required for breakpoint chlorination (BPC) was calculated by equation (13). Dosage used was 4 mL or 0.004 liters that it 

acquired 0.51 grams of chlorine to 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 chlorine residual 

(FCR) linearly. Figure 6 was shown of experiment resulted which it was exceeded.  

 

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

    The positive linear correlation has R-Sq value 99.33% and their correlation has value of 0.9967. Referring to Ministry of Health of 

Republic of Indonesia (1990), maximum FCR value is 0.5 mg /L.  Result of interpolation with maximum chlorine added was 0.8518 

grams so FCR was being fulfilled. 

    Chlorination experiment was performed which potentially used of chlorineôs granules and flow rate discharge. There was 9.5 mm ï 

16 mm and 8 liters /minute. Theirs slightly shrank of chlorineôs weights. Second, trends linearly graph was extrapolated to equation 

(10) (Figure 8), so that the ratio of raw water and chlorine added was leveling off. Chlorination experiment carried out of rate dis-

charge on 14 liters/minute.  Consequently, chlorine pipe chamber has been modified (Figure 7) and error rate level was obtained on 

Table 2.  

BPC 
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Figure 7  Prototype of  chlorination tool model, code of AYH-01 

Table 2  Error rate level of  prototype model 

No 
Chlorineôs weight remains 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 (Figure 8). Chlorine transported was obtained by difference of chlorineôs 

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

 

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

Free chlorine residual measured was 0.40 mg/L and the total coliform was zero. Chlorine transported to a reservoir calculated was 

0.85 grams that conformed by maximum chlorine added. Chlorine transported to a reservoir between at 90 to 120 minutes was not 

exceeded of BPCôs point, but these conditions still had formed chloramines. The disinfection of bacteria was succeeded by chlora-

mines (Li et al. 2005; Wojcicka et al. 2007). Referring to Said (2007), chloramines were killed bacteria, but it was less powerful com-

pared by free chlorine. 

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

when it had chlorinated. Initial weights used 3.16 grams of chlorine and it transported to the reservoir was 0.88 grams which it ex-
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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 transported be-

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 mm ï 16 mm and 8 liters/minute as well as a prototype of the AYH-01 model 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 Health of Republic of Indonesiaô number 416 of 1990 about the terms 

of supervision and the quality of water. 
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Abstract- Survey on rural chicken production system was con-

ducted in three peasant associations of Haramaya Woreda of 

Oromia regional state to generate information on the problems 

and constraints emending the developments of their community 

with particular emphasis on poultry production and to list the 

possible opportunities and strategies that could solve these prob-

lems.  A total of 120 households were used for the survey work. 

Finally, all the data collected were analyzed using descriptive 

statistics. About 77.5% of all the respondents share family dwell-

ings with poultry, attributed to the small flock size, low priority 

given to chicken and relatively high cost of poultry house con-

struction. The results obtained clearly showed that poultry dis-

eases are widely spread in the Woreda and farmers pointed out 

that, Newcastle Disease, fowl cholera; respiratory diseases and 

predators are responsible for the major losses of birds in the 

study sites. Almost all the respondents reported poultry and poul-

try product market price fluctuation attributed to limitation in 

land holding, disease occurrence and low purchasing power of 

the consumers. About 100% of the respondents reported to keep 

different classes of chicken together, the practice of which facili-

tates transmission of diseases. In summary the results of this 

study tends to indicate that production performance of indige-

nous chicken is low under traditional production practice and 

need to be improved.  

 

Index Terms- Indigenous chicken, Haramaya, Survey, Tradition-

al 

 

I. INTRODUCTION 

oultry refers to all domestic birds, kept for production of 

meat and eggs for human consumption such as chicken, tur-

key, ducks, geese, quails, ostrich, and guinea fowl (Kekeocha, 

1984). The total Ethiopian poultry population is estimated to be 

56.5 million of which 99%is made up of indigenous chickens 

(ILCA, 1993). Majority of the national chicken population 41.7% 

comprises of chickens 0-8weeks of ages, characterized by high 

mortality of about 40-60%. The laying flock seems to be domi-

nated by old age and surplus breeding males. About 30.9% of the 

total national chicken population is hens of which about 16% are 

none layers. The four regional states (Oromia, Amhara, SNNP, 

and Tigray) collectively accounts for about 96% of the total na-

tional poultry population. Chicken rearing is not common in low-

land of Ethiopia i.e. Somali, Gambella, Afar, and Benishangul-

Gumuz regional states which collectively own 3.24% of the total 

chicken population of which 2.2%is owned by Benishangul-

Gumuz regional state (CACC, 2003). 

       The Ethiopian indigenous chickens are none descriptive 

breeds closely related to the Jungle fowl and vary in color, comb 

type, body conformation and weight and may or may not possess 

shank feather. Broodiness (maternal instinct) is pronounced 

(Demeke, 2008). They are characterized by slow growth, late 

maturity and low production performance. The mean annual egg 

production of indigenous chickens is estimated at 60 small eggs 

with thick shell and deep yellow yolk color (Yami and Dessie, 

1997). Egg laying period and number of eggs laid per period are 

to some extent higher in urban than in rural areas (CACC, 2003).  

       The productivity of local scavenging hens is low, not only 

because of low egg production potential, but also due to high 

chick mortality. About 40-60% of the chicks hatched dies during 

the first 8weeks of age (Hoyle, 1992, Tadele, 1996, and CACC, 

2003) mainly due to disease and predator attack. It is estimated 

that, under scavenging conditions, the reproductive cycle consists 

of 20 days laying phase, 21 day incubation phase and finally a 56 

days brooding phase (Alemu yami and Tadele dessie, 1997). This 

implies that the number of clutches size per hen per year is prob-

ably 2-3. Assuming 3 clutches per hen per year, the hen would 

have to stay for about 168 days out of production every year, 

entirely engaged in brooding activities.  

       The developments of innovative ideas for improving real 

poultry production require complete understanding of the system 

and its operators. Furthermore, research directions and strategies 

should be geared to addressing farmer real problems and con-

straints so as to help them expand and become self-sufficient. 

Hence important element is in the sustainable development of 

community is the active involvements of the community mem-

bers in any development activities, which should start with their 

participation in identifying their own problem and constraints 

and deciding on the best alternatives and most appropriate strate-

gies to meet such needs. There is, therefore, present study was 

designed to identify residents problems and constraints emending 

the developments of their community and to list the possible op-

portunities and strategies that could solve these problems.  

 

II. MATERIALS AND METHODS 

Study Area 

       The study was conducted in Haramaya district of east Ha-

rarghe zone of Oromia regional state. It is located 15km North of 

Harar capital city. Haramaya district is located in eastern Ha-

rarghe with altitude 1403 meters and maximum and minimum 

annual temperature is 20
o
C and 15

o
C, respectively. Its annual 

rainfall is 1290mm.   

 

Research Design and Methodology 

P 
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       The study was conducted through informal survey and diag-

nostic (formal) survey.  Informal survey was used to describe the 

study area, to obtain base line data (secondary data). It was also 

used to collect data on general characteristics of the area like 

administrative boundary, agro-economic condition; physical, 

biological and socio-economic, demographic and institutional 

interventions on livestock production in general and particularly 

on challenges of chicken production at small scale data were 

collected through informal survey. 

       Focus group discussions were held with key informants. 

Moreover, direct observations were used to assess the current 

activities undertaken in relation to constraints and problems 

emending the developments of their community with particular 

emphasis on poultry production like the biophysical, economic 

and socio-cultural aspect of poultry production in the selected 

communities. And the possible opportunities and strategies that 

could solve these problems as well as possible entry points for 

introducing sustainable poultry developments to the area.   

       The information generated during the informal survey was 

used for the development of the questionnaire for the formal sur-

vey. Besides the information obtained from informal survey, the 

questionnaire will include the empirical knowledge from the re-

searcher as well as consultation of experts in the zone agriculture 

office. In addition, relevant literature was consulted. The ques-

tionnaires were pre-tested on some sample households.  

 

Sampling Procedure 

       Based on the information obtained during the rapid survey, 

the study sites were stratified and similarly the sample house-

holders were also selected. All the sampling procedures were 

undertaken with the consultation of the responsible personnel in 

the office of zone agriculture and rural development. 

 

Data Management and Analysis 

       The raw data collected from the survey work was entered in 

excel for data management. The data were analyzed using de-

scriptive statistics. 

 

III.  RESULTS AND DISCUSSIONS 

Livestock Possession and Flock Structure 

       The average reported livestock possessions are presented in 

Table 1. Respondents in Bate had significantly higher number of 

goat and chicken. However, there was no significant difference 

among three kebeles in donkey holding.  

 

Table 1. Livestock holdings per households in the study area 

 

 

 Catego-

ries 

Bate 

(n=40) 

Tinike 

(n=40) 

Adele 

(n=40) 

Overall 

(n=120) 

Mean  

±  

SE 

Mean  

±  

SE 

Mean 

 ±  

SE 

Mean 

 ±  

SE 

Cattle 1.33±0.2 1.80±0.2 1.80±0.2 1.63±0.1 

Sheep 2.43±0.3 2.35±0.3 2.60±0.3 2.45±0.2 

Goat  3.53±0.5 3.90±0.5 3.58±0.5  3.66±0.3 

Donkey 0.25±0.1 0.28±0.1 0.28±0.1 0.27±0.0 

Chicken  9.18±0.8 8.52±0.7 6.5±0.5 8.07±0.4 

SE=standard Error 

 

       The mean average of adult hens accounted for about 4.20 ± 

0.17 of the total flock. The mean average of hens (4.35 ± 0.35) 

was larger for Bate as compared to Tinike and Adele which are 

(4.01 ± 0.27) and (4.23±0.27) hens respectively. The lower pro-

portion of pullets, Cockerels and chicks in all kebeles is related 

to the tradition of marketing young chicks. The flock structures 

in the all kebeles are listed below: 

 

Table 2.Chicken flock structures in the study area 

 

Categories Bate 

(n=40) 

Tinike 

(n=40) 

Adele 

(n=40) 

Overall 

(n=120)  

Mean  

±  

SE 

Mean  

±  

SE 

Mean  

± 

SE 

Mean  

± 

 SE 

Cocks 1.08±0.2 1.15±0.2 1.13±0.1 1.12±0.1 

Hens  4.35±0.4 4.01±0.3 4.23±0.3 4.20±0.2 

Pullet                                 2.10±0.3 2.2 ±0.3 2.10±0.3 2.13±0.1 

Cockerel  1.45±0.2 1.70±0.2 1.48±0.2 1.54±0.1 

Chicks 2.55±0.5 2.60±0.5 2.75±0.4 2.63±0.3 

n= number of households; SE=standard error 

 

Chicken Production Practices  

 

Housing 

       The results of this study showed that, there are no separate 

poultry houses in the study areas in most of the cases (Table 4) 

and village chickens spent most of their time scavenging in the 

vicinity of human dwellings. About 77.5% of the respondentsô 

households keep poultry in the same room with human being 

during night time as shown in Table 4. On the other side 11.67% 

household reported to have separate partition as night time enclo-

sure for poultry within family dwellings. The remaining respond-

ents reported to have separate poultry houses. The general indica-

tion is that about 77.5% of all the respondents share family 

dwellings with poultry, attributed to the small flock size, low 

priority given to chicken and relatively high cost of poultry house 

construction. Sharing family dwellings particularly during night 

times might also be associated with protection from predators.  

       The results of the discussions made with key informants 

indicated that most of the farmers of the study area are not aware 

of the importance of separate poultry house construction from the 

point of view of productivity and bio-security. Moreover, the 

separate poultry houses constructed in the study area lack inter-

nal facilities like egg laying nest, roosts and feeder. This result is 

in agreement with the findings of Kitaly (1998) and the Re-

source-Center (2005) who reported that both in Ethiopia and in 

Kenya, the majority of chickens are housed either in family 

dwellings or in the kitchens.  

       About 25, 42.5 and 32.5% of all the respondents reported to 

clean their poultry houses daily, weekly and twice a week, re-

spectively. Lack of frequent cleaning of poultry shelter could 
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easily cause diseases conditions and increase morbidity and mor-

tality.  

 

Table 4. Housing of Rural chickens by the households in 

studied Kebeles (%) 

 

Housing types  Bate  Tinike  Adele Overall 

Share the same room 

with family 

72.5 77.5 82.5 77.5 

Have a different shel-

ter for night enclo-

sure in the same roof 

15 12.5 7.5 11.67 

Separate house con-

structed entirely for 

chicken 

12.5 10 10 10.83 

 

       There is no well recognized design for the construction of 

poultry house in the study area and most of the available poultry 

houses are constructed from sorghum stalk and bamboo trees. 

The result of this study is in line to the report of Meseret (2010) 

who reported that Bamboos and sticks are occasionally used for 

construction of perches within the family houses in Gomma 

Woreda.   

 

 Feeds and feeding 

       There is no purposeful feeding of rural household chickens 

in Ethiopia and the scavenging feed resource is almost the only 

source of feed. According to the results of this study, all of the 

respondents (100%) reported to practice scavenging system with 

supplementary feeding. This result seems to be in line with that 

of Bassei (1993), Tadelle (1996) and Maphosa et al. (2004) who 

stated that village chickens donôt receive regular and adequate 

supplementary feeding.  

       All the respondents reported that baby chicks and layers are 

given priority for supplementary feeding. According to the re-

sults of the discussion made with the key informants priority of 

supplementation is given to young chicks since young chicks 

could not fulfill part of their nutritional requirement by scaveng-

ing as compared to mature chickens. In contrast to this result 

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 

severe scarcity of scavenging feed resource during wet seasons 

indicating that availability of scavenging feed resource basis de-

pends on seasons and backyard conditions.  

 

 

 

 

 

Table 3. Practice of feed supplementation for scavenging 

chickens in the study area (%) 

 

Responses Bate 

(n=40) 

Tinike 

(n=40) 

Adele 

(n=40) 

Over-

all(n=1

20)  

Extra feed sup-     

plementation 

(%) 

Yes 42.5 27.5 32.5 34.17 

No 57.5 72.5 67.5 65.83 

Maize grain (%)     

Yes 67.5 87.5 60 71.67 

No 32.5 12.5 40 28.33 

Foods left over 

(%) 

    

Yes 100 100 100 100 

No 0 0  0 0 

Kitchen wastes 

(%) 

    

Yes 100 100 100 100 

 

 Disease and predators  

       The traditional poultry disease control method practiced in 

the study area is shown in Table 5. Disease prevention measures 

practiced differs from place to place. About 60% of the overall 

respondents in the study areas reported to practice treatments of 

sick birds with traditional medicine and 90.83% dispose their 

dead birds by throwing away to dogs.  

 

Table 5. Recorded highest mortality and methods of disposal 

of dead birds (%) 

 

Parameters  Bate  Tinike  Adele Overall 

Most affected clas-

ses 

    

Chicks 95 90 90 91.67 

All classes  5 10 10 8.33 

 Methods of dispos-

ing dead birds 

    

throwing away to 

dogs 

92.5 87.5 92.5 90.83 

Burying 7.5 12.5 7.5 9.17 

 

       According to the result of this study, losses of chicks at-

tributed to predation are significantly high (Table 5).  The most 

common predators reported to occur in the study area include 

wild cat (local name Adala), hawk (birds of prey), domestic cat, 

rats, and 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 

lack of systematic breeding program. According to Table 6, poor 

productivity and sickness are the two major factors of culling 

chickens from the flock in the study areas. The majority of the 

respondents (81.67%) practice culling. About 5.83 and 94.17% 

of the respondents cull chickens from the flock for consumption 

and sale purpose respectively.  Poor productivity, old age and 

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

ens from the flock in the study area, respectively. This study was 
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in agreement with report of Mammo (2006) who reported that 

culling of unproductive chickens through consumption and sale.    

 

Table 61. Reason and methods for culling chickens in the 

study area (%) 

 

 Parameters Bate  Tinike  Adele Overall 

 Culling Practice     

Yes 92.5 85 67.5 81.67 

No 7.5 15 37.5 18.33 

Ways of Culling      

By selling 95 100 87.5 94.17 

By Consuming at 

Home 

5 0 12.5 5.83 

Factors to deter-

mine Culling 

    

Poor productivity 25 42.5 15 27.5 

Old age 12.5 17.5 22.5 17.5 

Sickness 62.5 40 62.5 55 

 

Marketing of chicken and eggs  

       There is no formal poultry and poultry product marketing 

channel in the study areas and informal marketing of live birds 

and eggs involving open markets are common throughout the 

Woreda. The farmers directly sell their chicken to consumers 

and/or to small retail traders who take them to large urban cen-

ters. Live chickens and eggs are sold either at the farm gate, 

small village market (primary market) or at larger Woreda mar-

ket (Secondary market in the town). The results of this study 

clearly showed that both eggs and chickens pass through differ-

ent individuals before reaching consumer. About 78.33% of all 

the respondents reported to sale their poultry and poultry prod-

ucts in the Woreda market (secondary market) during market 

days. The remaining 21.67% of the respondents sold poultry and 

poultry products within their Kebeles (primary market) during 

market days. This situation warrants the existence of market con-

straints and access to market in the study area is determined by 

distance. Improving access to market information, development 

of better infrastructure and organization of poultry producers into 

market cooperatives are some of the recommendations aimed at 

correcting market deficiencies in rural Ethiopia (Aklilu, 2007)  

 

Table 7. Determinants of chickens market price and market-

ing of chickens in the study area (%) 

 

 Criteria  Bate  Tinike  Adele Overall 

Pricing Crit e-

ria  

    

Plumage Color 12.5 5 12.5 10 

Body Weight 75 87.5 62.5 75 

Breeds 12.5 7.5 25 15 

Beak Length  - - -  

Ways of Mar-

keting 

    

Main Market  87.5 62.5 75 78.33 

Within the 

Kebeles 

12.5 27.5 25 21.67 

Means of 

transportation  

    

Carrying by 

hand them-

selves 

100 100 100 100 

Using pack 

animals 

0 0 0 0 

 

       About 100% of the entire respondent carries their chickens 

to market places either on foot or using public transportations 

causing physical injury and other complications on the chickens 

which in turn reduce the quality of the products. The results of 

this study are in agreement with that of Solomon (2008) who 

reported that indigenous birds and eggs are transported over 

longer distances to supply town market which results in quality 

deterioration. Limitation in land holding, predominance of poul-

try disease and predations and extremely low family income are 

the major determinants of the purchasing power of the farming 

population. Young pullets are less priced than the counterpart 

cockerels. Cockerels with good feather colors had been priced 

higher for the reason of socio religious commitments. 

 

Table 8. Market price of chickens and eggs in the study area 

(in Birr)  

 

 Market Price 

(Birr) 

Bate  Tinike  Adele Overall 

 Indigenous     

Pullets 37.5 30.5 35.5 34.5 

Hens 62.5 65.5 69.5 65.83 

Cocks 75 72.5 82.25 76.58 

Cockerels 39.5 31.5 40.25 37.08 

 Eggs  2.35 2.45 2.25 2.35 

 

Problems of Chicken Production in the Study Area 

       Major constraints of chicken production in the study area are 

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

disease as the most important constraint to rural poultry produc-

tion in the study areas. The remaining respondents mentioned 

marketing and market related economic problem as the major 

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

this study  is  in line with that of  Tesfu (2006) who ranked pre-

dation and disease conditions as the major problem of chicken 

production in Ethiopia.  

       About 70% of the respondents reported that disease and pre-

dations account for the largest annual poultry losses in Ethiopia. 

The predators involved in chicken losses include eagles, hawk, 

and crown, rats, wildcats, monkey and dogs while ants and mos-

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 and 

knowledge about the causes and transmission of disease. 

 

Table 9. Constraints of poultry production in the study area 

(%)  

 

Constraints Bate Tinike Adele Overall 

Disease 52.5 45.5 60 52.67 

Predators 27.5 37.5 12.5 25.83 

Economic prob-

lems 

12.5 7.5 15 11.67 

Marketing 7.5 9.5 12.5 9.83 

 

IV.  CONCLUSIONS 

       In the study area all farmers share family dwellings with 

poultry, attributed to the small flock size, low priority given to 

chicken and relatively high cost of poultry house construction. 

Sharing family dwellings particularly during night times might 

also be associated with protection from predators. Limitation in 

land holding, predominance of poultry disease and predations 

and extremely low family income are the major determinants of 

the purchasing power of the farming population. Almost all the 

respondents reported poultry and poultry product market price 

fluctuation attributed to limitation in land holding, disease occur-

rence and low purchasing power of the consumers.  The use of 

hay box brooder was found to be effective in reduction of mortal-

ity and releasing the broody hen to go back to laying. Populariza-

tion of the technology within the farming population including 

the provision of constructional and operational manual in local 

language seems to be desirable. Provision of basic education on 

market oriented small scale poultry production and management 

should be given through the existing extension system with spe-

cial emphasis placed on women. The existing poultry extension 

package also need to place special emphasis on important veteri-

nary issues, since poultry diseases are widely spread in the 

Woreda. 
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ABSTRACT:  Micro and Small (MSEs) play an important economic role in many countries.  In Kenya, for example the MSE sector 

contributes over 50 per cent of new jobs created but despite their significance. The purpose of this study was to determine the chal-

lenges facing Micro and Small Enterprises in accessing credit facilities in Kangemi Harambee Market in Nairobi City County, Kenya. 

The study used descriptive research design.  The study targeted a sample of 241 from a target population of 656 MSEs located in Kan-

gemi Harambee market. Stratified random sampling was utilized in selecting the respondents for the study.  Primary data was collect-

ed from the study respondents using questionnaires which wereself-administered and others researcher administered.  Data was ana-

lyzed descriptively and presented through figures, tables, percentages, bar charts, arithmetic means, standard deviations, pie charts and 

tabulation to show differences in frequencies.  Statistical Package for Social Sciences (SPSS) version 21.0 was used to aid in coding, 

entry and analysis of quantitative data obtained from the closed ended questions. The study revealed that the key challenges hindering 

micro and small enterprises from accessing credit facilities to be high cost of repayment, strict collateral requirements, unwillingness 

of people to act as guarantors, high credit facilitiesô processing fees and short repayment period. Therefore it is recommended that 

financial institutions set more flexible, affordable and attractive requirements in financing micro and small enterprises. 

 

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

1. INTRODUCTION  

1.1 Background of the study 

Micro and Small Enterprises (MSEs) are lifeblood 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 up, expand, diversify and 

for working capital of the business firms.  Without finance, no one business enterprise can achieve its objectives.  Finance is the back-

bone of MSEs and any other business enterprise (Mckernan & Chen, 2005).  Both in the developing and developed world small firms 

have been found to have less access to external finance and to be more constrained in their operation and growth (Galindo & Schian-

tarelli, 2003). 

 

Micro, Small and Medium Enterprises (MSMEs) are viewed as a key driver of economic and social development in the African con-

text. They represent a large number of businesses in a country, generate much wealth and employment and are widely considered to be 

vital to a countryôs competitiveness. MSMEs are hailed for their pivotal role in promoting grassroots economic growth and equitable 

sustainable development (Pelham 2000). MSMEs tend to be large in number, accounting for about 90 percent of all enterprises in 

many African countries and over 80 percent of new jobs in a given country (Reinecke, 2002).  

 

In Kenya, the small business sector has 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 1999, the sec-

tor was estimated to employ 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 working population 

(Kenya Economic Report, 2013). 

 

Recognizing the critical role small businesses play in the Kenya economy, the Government through Kenya Vision 2030 envisages the 

strengthening of MSMEs to become the key industries of tomorrow by improving their productivity and innovation (Ministry of Plan-

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 effectively to sustainable devel-

opment. The International Finance Corporation (IFC) (2011) has identified various challenges faced by MSMEs including lack of in-

novative capacity, lack of managerial training and experience, inadequate education and skills, technological change, poor infrastruc-

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 Malaysia, Japan, South 

Korea, Zambia, and India among other countries. They contribute substantially to the Gross Domestic Production (GDP), export earn-

ings and employment opportunities of these countries. MSEs have been widely acknowledged as the springboard for sustainable eco-

nomic development (Osotimehin,Jegede, Akinlabi, & Olajide, 2012). Apart from the fact that it contributes to the increase in per capi-

tal income and output, it also creates employment opportunities, encourage the development of indigenous entrepreneurship, enhance 

regional economic balance through industrial dispersal and generally promote effective resource utilization that are considered to be 

critical in the area of engineering economic development (Oboh, 2004; Odeh, 2005). 

The MSEs play a key role in triggering and sustaining economic growth and equitable 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 the 

countryôs economy.  They also provide one of the most prolific sources of employment, not to mention the breeding ground for entre-

preneurs in medium and large industries, which are critical for industrialization.  The exploitation of the potential of the indigenous 

sector as an engine for growth, using local resources and appropriate technology which is the nature of MSEs, is seen as an alternative 

development model to the traditional large-scale intensive ñstages of growthò paradigm in developing economies (OECD, 2004). The 

MSE sector in Africa is a vibrant example of small enterprises 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 operation and those that 

continue 80 per cent fail before the fifth year (Kenya National Bureau of Statistics, 2007).  This menace is attributed to poor financial 

management among small businesses. Accessing credit is a major constraint to the development and growth of MSEs and also to poor 

rural and urban households. This is mainly due to the behaviour of lenders in terms of hedging against borrowersô risks by demanding 

collateral, which they lack, and also information asymmetry. Consequently borrowers who are willing to pay prevailing credit interest 

rates cannot access the funds at those rates because lenders are unwilling to lend to them due to dearth of information about them and 

lack of collateralisable assets, severely constraining their access to credit. This behaviour is common amongst formal financial institu-

tions. Evidence shows that such borrowers may then be forced to limit their investments to retained earnings (International Finance 

Corporation, 2000) thereby restricting enterprises growth and development.  

 

A crucial element in the development of the MSE sector is access to finance, particularly to bank financing, given the relative im-

portance of the banking sector in serving this segment. Firm-level data collected by the World Bank show that access to finance is 

perceived as one of the main obstacles to doing business. A number of studies have shown that financing is a greater obstacle for 

MSEs than it is for large firms, particularly in the developing world, and that access to finance adversely affect the growth of the MSE 

sector more than that of large companies (Schiffer, &Weder, 2001; Beck, T., Demirgüç-Kunt, &Maksimovic, 2005). It is, therefore, 

unsurprising that the international development community has listed small and micro enterprises (SMEs) access to finance as an im-

portant policy priority. 

 

Africaôs MSEs have little access to finance, which thus hampers their emergence and eventual growth. Their main sources of capital 

are their retained earnings and informal savings and loan associations, which are unpredictable, not very secure and have little scope 

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

MSEs and due to inadequate financial facilities.  Small businesses in Africa can rarely meet the 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 under-developed however and so provides few financial instruments. Capital markets are in 

their infancy, shareholding is rare and no long-term financing is available for MSEs. Non-bank financial intermediaries, such as mi-

crocredit institutions, could be a big help in lending money to the smallest MSEs but they 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 crucial and are a key 

factor for sustained growth and development.  MSEs play pivotal roles in creating dynamic, market oriented economic growth, em-

ploying the growing workforce in developing countries, alleviating poverty and promoting democratization.   

Upon attainment of independence in 1963, the countryôs economic policy was articulated in Sessional paper No.10 of 1965, titled ñAf-

rican socialism and its application to planning in Kenyaò. The paper defined the strategy to promote rapid economic growth through 

public sector programmes, encouragement of both small-scale and large-scale farming, and the pursuit of accelerated growth of pri-

vate sector investment representing 74 percent of Kenyan labour force (Obwocha, 2006). 

 

The MSEs in Kenya have not performed creditably well and hence has not played expected vital and vibrant role in the economic 

growth and development of Kenya.  This situation has been of great concern to the government, citizenry, operatorôs practitioners, and 

the organized private sector groupsô year in year out. The government through its budget allocations, policies and pronouncements 

have signified interest and acknowledgement of the crucial role of the MSEs, sub-sectors of the economy and hence made policies for 
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energizing the same.  The Kenya National 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 fifth year.  MSEs have unique issues, which 

affect their growth and profitability and hence, diminish their ability to contribute effectively to sustainable development of the econ-

omy.  Among those issues is inadequate access to credit facilities. 

Despite the efforts by various stakeholders, lack of access to credit is almost universally indicated as a key problem facing MSEôs.  

These credit constraints operate in variety of ways in Kenya where undeveloped capital market forces entrepreneurs to rely on self-

financing or borrowing from friends or relatives.  It also forces them 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 in Nairobi City 

County, Kenya. The specific objectives were; to establish 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 accessibility of 

credit facilities by MSEs in Kangemi Harambee 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, Kenya and to establish 

the influence of business risks on accessibility of credit facilities by MSEs in 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 accessing credit facilities 

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

I. Policy makers 

 

The research will enable the policy makers to come up with a viable and focused entrepreneurship strategy that can help MSEs access 

to credit facilities.  The study will also generate empirical data and information beneficial to the Government and the University level. 

II. Academicians and researchers 

 

The study will be a source of reference material for future researchers on other related topics; it will also help other academicians who 

undertake the same topic in their studies.  

III.  Research institutions 

 

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

IV. Financial institutions 

 

The research will come up with products which are tailor made to fit into entrepreneurship financial needs.   

V. Other Stakeholders 

 

To stakeholders like financial institutions, investors, shareholders, employees, pressure groups, etc., the research provides information 

for suggesting improvement in 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 accessing credit 

facilities.  The total number of MSEs registered with the Kangemi Harambee Market Association is 656 out of which 241were select-

ed for the research purposes.   

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     79 

ISSN 2250-3153  

www.ijsrp.org  

2. LITERATURE REVIEW  

2.1 Introduction 

 

This chapter on literature reviews various theories that underpin challenges facing MSEs in accessing credit facilities.  Specifically, 

pecking order theory and credit rationing theory.  This is followed by the conceptual framework, empirical review of literature related 

to the topic under study and the critique of this literature. Finally, the chapter delved on the gaps that arose from this literature and 

then the summary. 

2.2 Theoretical Framework 

2.2.1 Pecking Order Theory 

Myers (1984) and Myers &Majluf (1984) developed the Pecking Order Theory (POT) based on the premise that óinsideô management 

are better informed of the true value of the firm than the óoutsideô investors.  These information asymmetries result in varying costs of 

additional external finance, as potential investors perceive equity to be riskier than debt.  They propose that firms seek to overcome 

problems of undervaluation arising from information asymmetries, preferring to finance investment projects with internal funds in the 

first instance.  When internal equity is exhausted, firms use debt financing before resulting to external equity.  Authors state that the 

POT is even more relevant for the SME sector because the relatively greater information asymmetries and the higher cost of external 

equity for SMEs (Ibbotson, Sindelar & Ritter, 2001).  Additionally, a common phenomenon in the sector is the desire of the firm own-

ers to retain control of the firm and maintain managerial independence (Jordan, Lowe& Taylor, 1998). 

These factors suggest that MSE owners source their capital from a pecking order of, first, their ñownò money (personal savings and 

retained earnings); second, short-term 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 applicability of the POT in explaining the 

finance of MSEs (Ou & Haynes, 2006).   These studies emphasize that small firms rely on internal sources of finance and external 

borrowing to finance operations and growth, and only a very small number of firms use external equity.  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 demand-side preferences, but also on the availability of the preferred source of financ-

ing. The supply of finance depends on many factors, particularly the stage of development of the firm. The most important source of 

funding for start-up and nascent firms are the personal funds of the firm owner, and funding from friends and family. Howorth (2001) 

investigated the pecking order, although the theory emerged in other literature: entrepreneurs tend to seek finance first from their own 

resources, and then friends and families, and then from other sources such as banks. Indeed, the money from family and friends is of-

ten essential (and often regarded as quasi-equity by the banks) to unlock support from commercial institutions. 

2.2.2 Credit Rationing Theory 

One of the most important theories that focused on financing gap 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 management (agents) and 

the shareholders (owners) of the organization) and information 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 project and the effective 

intention to repay the debt, that is, firms 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 among different financing sources under conditions of asymmetric information and 

credit rationing.  Asymmetric information can lead to credit rationing conditions by modifying the risk-return distribution; this fact 

encourages banks to refuse capital for investments and produces divergence between capital demand and supply (Alfo &Trovato, 

2006).  Constrained access to finance derived from financial institutionsô credit rationing behavior might not be efficient because 

managers work under conditions of asymmetric information.  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. Therefore, asymmetric 

information can explain asymmetric of credit among firms with identical characteristics, the lenders not being aware of the exact 

bankruptcy likelihood for the firms, know only that this likelihood is positive and therefore choose to increase debtsô cost.   

Start-up small firms are more likely to be affected by information asymmetry problems.  Deakins, North,Baldock and Whittam (2008) 

argued those information asymmetries are more acute in new and technology-based propositions.  They argued at an early stage, in-

formation is limited and not always transparent and assets are often knowledge based exclusive associated with the founding entrepre-

neur.  Especially with manufacturing and technology based firms, entrepreneurs may be reluctant to provide full information about the 

opportunity because of concerns 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 entrepreneurs or those 

from deprived areas.  In addition, there may be asymmetries arising 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 because they are seen 

as particularly risky.  Although they might be willing 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 mainly by credit rationing behavior of lend-

ing institutions who used descriptive statistics to analyze the role of institutional lending policies of formal and informal credit institu-

tions in determining access to and uses of credit facilities by small-scale entrepreneurs 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 received from both formal 

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 provides a compre-

hensive understanding of a phenomenon or phenomena (Jabareen, 2009).  The concepts that constitute a conceptual framework sup-

port one another, articulate their respective phenomena, and establish a framework-specific philosophy that defines relationships.  The 

conceptual framework of this study relates to independent variables; collateralrequirements, cost of credit, availability of information 

on finance, business risksand the dependent variable; Access to credit facilities by micro and small enterprises in KangemiHarambee 

market, Nairobi CityCounty, Kenya. 

 
 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 the provision of 

collateral as a primary condition in lending. Banks have always adopted a risk adverse stance towards small firms, with an accompa-

nying inability to focus on the income generating potential of the venture, when analyzing the likelihood of loan repayment (Beaver, 

2002). 

 

Credit constraints can occur when banks increase 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 &Matavire, (2013) 

in their study on challenges facing MSEs 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 among them being 

provision of collateral security.   
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A study was done on challenges faced by Small & Medium Enterprises (SMEs) in obtaining credit in Ghana.  Based on the responses 

received through the questionnaires circulated, it became evident that SMEs in Ghana like most SMEs in other countries are faced 

with major challenges in accessing credit.  These challenges were revealed by the study to include, the inability of SMEs to provide 

collateral and other information needed by banks such as audited financial statement couple with the high cost of loan in terms of high 

interest rates make it extremely difficult to access bank loans (Vuvor&Ackah, 2011).  

 

Cressy and Toivanen (2001) say that, ñbetter borrowers get larger loans and lower interest rates; collateral provision and loan size re-

duce the interest rate paid é..the bank is shown to use qualitative as well as quantitative information in the structuring of loan con-

tracts to small businesses.ò In effect, it may therefore be that simple because banks approach the lending process in a risk-averse way 

(in order to protect the funds of savers), and thus turn down a number of propositions perceived to be óriskierô, that there is an apparent 

ódiscriminationô against for example women and ethnic minorities. 

2.3.2 Cost of Credit 

The cost of credit accessibility refers to the amount of money the entrepreneurs pay in process of borrowing money from financial 

institutions. The key indicators of cost in this respect are processing fees, negotiation fees, interest rates, personal insurance, legal fees 

and travelling expenses that the entrepreneurs meet in the process of acquiring credit. Hallberg, (2002) singled out high risks associat-

ed in lending SMEs and fixed costs associated in acquiring sound information about the borrower by financial institutions as the major 

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 external finance for some 

borrower groups.  While transaction costs are restraining for all borrowers, there are arguments that they are even more constraining 

for small and micro enterprises. Their diverse characteristics and their relative opaqueness increases assessment and monitoring costs.  

Unlike other credit categories, such as consumer credit or mortgage lending, SME lending is still considered a high-cost lending prod-

uct. More specifically, unlike other lending products that can be reduced to simple transactions, SME lending often still depends heav-

ily on relationships between borrowers and lenders (Berger&Udell, 2006). 

 

Every business needs financing, even though at first glance it might appear that funding is unnecessary. It is important that financing 

be as efficient as possible, Stutely (2003). Stutely, argues that the borrower should be able to put the 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 been criticized for hav-

ing high interest rates charged on loans. But sometimes, there are factors beyond their 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 the Central Bank of Ken-

ya (CBK). The amount of interest rate charged is sometimes, intertwined with 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, their low risks involved.  This 

leads MSEs to the Micro Finance Institutions (MFIs), 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 youth entrepre-

neurs in Makuyu, Kenya found out that most of youth entrepreneurs faced challenges in accessing credit due high cost of credit evi-

denced in high loan processing fees, high rate of legal fee, high rate of interest, high cost of credit insurance and high expenses in-

curred in travelling in the process looking for credit. The research 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 lowering rate of interest for 

credit products meant for the youth.  Another study 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 found out that interest rates affected access 

to credit by women entrepreneurs owning small scale business enterprises in Kapseret Constituency (Cheluget, 2013).  

 

2.3.3 Availability of Information on finance 

The access to credit information and the technology in local lending environments determine the extent to which small enterprises 

obtain sufficient external financing to exploit profitable projects. The extent to which the business environment inhibits the optimal 

provision of credit determines the size of the funding gap that small enterprises might face (Berger et al., 2004).  Access to infor-

mation is important both from the MSEs perspective and from the perspective of the providers of financial services and products. The 

MSE requires information with which to identify the potential suppliers of the financial products. It requires this information to evalu-

ate the cost of the financial services and products that are being offered. The financial service providers require information with 

which to evaluate the risk of the MSE which is applying for finance, and to assess the prospects of the MSEs within the market seg-

ment. 

 

One of the problems faced by small firms when attempting to raise finance is information asymmetry in that they cannot prove the 

quality of their investment projects to the provider of finance (usually banks).  Small firm managers often suffer from a lack of finan-

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

metry problem is partly one relating to difficulties in the spheres of communication and credibility. This is compounded by the fact 

that new or recent start-ups businesses may be unable to provide evidence of a good financial performance track record. Banks in par-

ticular rely on past financial performance as an indicator for the 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 information is men-

tioned as one of the main aspects limiting bank finance to MSEs (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 requirements 

and balance sheets. The required information is then scrutinized for 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 bank from the MSE bor-

rowers. By handling the borrower's accounts, the bank knows 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 banking with for years.   

 

According to the Observatory of European 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 information provided to banks. 

It further indicates that 70% 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 information to the bank may 

be a necessity 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 some situations it can 

be difficult for business owners to articulate 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 information about the 

core of the business, since they believe in one way or the other, information about their business may leak through to competitors 

(Winborg &Landstrom, 2000).The importance of keeping proper accounts in promoting the growth of small businesses has been 

acknowledged in prior studies 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 fully understand the 

requirements of getting and paying loans. 

2.3.4 Business Risks 

Risk factor is another aspect that explains the access to credit facilities by MSEs.  Total risk (both business and financial risk) may be 

a dimension across which a financing gap might exist.  A firmôs business risk (which focuses on a firmôs operations), represents the 

uncertainty of the firmôs return on its assets (Correia, Flynn &Wormald, 2008).  Whereas, financial risks occurs when a firm makes 

use of debt (that is, financial leverage).  In such instances, the firm takes 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 will result in a default 

that might lead to bankruptcy. As the amount of debt 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 the financial risk in the 

MSE sector is most likely to be very high.   

Green (2003) argued that commercial banks tend to impute a high risk to small enterprises and are therefore reluctant to extend credit 

to them.  Due to their small size and inherent vulnerability to market fluctuations, the mortality rates of small enterprises are relatively 

high.  These firms are, by their very nature, often relatively young and consequently lack a financial history and a track-record of prof-

itable projects.  In addition, organization and administrative deficiencies, lower quality management and a lack of appropriate account-

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 to their perceived higher risk profile. Lending institutions 

regard MSEs as riskier enterprises for a number of reasons which include: uncertain competitive environment; inadequate accounting 

systems; more unpredictable operating environment in the developing and emerging markets; assets not properly registered; delayed 

payments for the products and services rendered; less equipped in terms of both human and financial resources to withstand economic 

resources (Van Aardt & Fatoki, 2012).  

2.3.5 Access to Credit Facilities 

Access to finance helps all firms to grow and prosper. However, lack of access to credit is a major impediment inhibiting the growth 

of micro enterprises (GOK, 2005).  Furthermore, firms with greater access to capital are more able to exploit growth and investment 

opportunities (Beck, Demirgüç-Kunt, Laeven, &Maksimovic, 2006). There is no structured institutional mechanism in Kenya to facili-

tate the flow of financial resources from the formal sector through micro finance institutions to such enterprises. Generally, such en-

terprises operate on tight budgets, often financed through owner's own contribution, loans from friends and relatives and some bank 

credit. They are often unable to procure adequate financial resources for the purchase of machinery, equipment and raw materials as 

well as for meeting day-to-day expenses. This is because, on account of their low goodwill and little fixed investment, they find it dif-

ficult to borrow at reasonable interest rates. As a result, they have to depend largely on internal resources. The problem is even acute 

in rural areas where banks branches are far apart or non-existent (GOK, 2005). 

 

As emphasized by Hatega, (2007), Kauffmann (2005) and the IFC (2006) report ñMaking finance work for Africaò, it is relatively 

clear that weakly functioning financial markets is the far most important obstacle for SME entry, growth investment.Ntakobajira, 

(2013), in his study found out that access to finance affected performance of SMEs to a great extent because it limited the entrepre-

neursô ability to take advantage of opportunity as and when they arose.  Nalwelishe (2003) as cited in Ondieki, Nashappi, and Moraa 

(2013) carried out a research on sources of finance available to small scale enterprises in Nairobi. His objectives were to identify 

which types of credit are easily obtainable by SSEs and to evaluate the credit policies of SSEs.  On access to credit, majority of entre-

preneurs relied on limited own and family savings for start-up and additional capital. They hardly rely on external sources of finance. 
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Therefore, these enterprises have poor access to credit. Concerning supply of credit; urban-located enterprises were noted to have 

achieved a higher success rate than the rural ones. 

 

Interest in access to finance has increased significantly in recent years, as growing evidence suggests that lack of access to credit pre-

vents low-income household and small firms from financing high return investment projects, having an adverse effect on growth and 

poverty alleviation.  They examined literature on the causal relationship between access to financial services and its impact on agricul-

tural production.  The literature, mostly observation from a few case studies, reveals that access to financial services by the rural peo-

ple (or low income population segments) can improve their incomes and therefore their welfare (Mutua &Oyugi, 2005).  According to 

de la Torre et al. (2008) cited in Njeru, Namusonge&Kihoro, (2012), given the small scale entrepreneurial projects and a higher in-

formation asymmetry and higher risk, financial institutions find it costly to monitor small businesses, even if advances in technology 

(including the risk scoring techniques) imply that the banking sector is capable of handling the entrepreneurial finance better than in 

the past.   

2.4 Empirical Review 

Access to external sources of finance may increase growth possibilities since it facilitates the development and improvement of firmôs 

products and services or hire new employees.  In transition economies, the development that financial markets experience may create 

barriers linked to the access to finance.  Hence, academic research considers financial constraints as an important obstacle for entre-

preneurship and firm growth.  Empirical evidence supporting the importance of access to external finance for business growth can be 

found in Brown, Earlem & Lup,(2005), who examines firm growth determinants. Conversely, Johnson, McMillan and Woodruff 

(2000) evaluate institutional reforms in five Eastern European countries (including Romania), 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 enterprises.  In most cases, even 

where credit is available mainly through banks, the entrepreneurs may lack freedom of choice because the banksô lending conditions 

may force the purchase of heavy, immovable equipment that can serve as collateral for the bank.  Credit constraints operate in variety 

of ways in Kenya where undeveloped capital market forces entrepreneurs to rely on self-financing or borrowing from friends and rela-

tives.  Lack of access to long-term 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: The case of Belaway, 

Zimbabwe found out that SMEs fail to secure loans because of restrictive requirements of the financial institutions, top among them 

being collateral security.  Among their recommendations is that the government should play its role of enabling SMEs to obtain fi-

nance from financial institutions.  Makena, et al., (2014), in their study on challenges facing women entrepreneurs in accessing busi-

ness finance in Kenya: Case of Ruiru Township, Kiambu County, lack of collateral was one of the objectives.  However, the study 

found out that lack of collateral was a greater hindrance to credit accessibility by women 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 government should play its role 

of enabling SMEs to obtain finance from financial institutions.  

Gitari, (2012) in her study on factors affecting women entrepreneursô financial performance in Kenya: a case of Ngara Market found 

out that lack of information on who is offering what and the cost of obtaining such services limit them and that high inventory costing 

are some of the major drawbacks for success in women entrepreneurship.  The high cost of running the entrepreneurs is a big threat to 

the women development due to lack of adequate capital and on the other hand lack of information on how to access funds to boost the 

business also is a major threat. Ntakobajira, (2013), did a study on factors affecting the performance of MSEs traders at City Park 

hawkers market in Nairobi County, Kenya.  The study concluded that access to finance affected performance of MSEs to a great ex-

tent because it limited the entrepreneursô ability to take advantage of opportunity as and when they arose.   

Another study was done which sought to identify critical factors that influence access to bank credit by MSEs.  The study indicated 

that entrepreneurial orientation is a direct determinant of access to credit by MSEs. Further, knowledge-based resources gained from 

maturation (age), training, previous startup experience and vicariously through entrepreneurial parents were found to be associated 

with greater levels of entrepreneurial orientation. Overall, these findings support the literature that underscores the primacy of entre-

preneurial factors, over operating environment in facilitating small enterprisesô access to bank credit (Wagema, 2006). Nalyanya, 

(2012) in his study on investigation into factors affecting the performance of small scale enterprises in ASAL areas Hola Town ï Tana 

River District, recommended that the government could consider giving cheap loans to small scale enterprises 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 finance, collateral 

requirements and business risks, there have been few studies that have dealt with all in combination. For instance, Gitari, (2012) found 

in her study on factors affecting women entrepreneursô financial performance in Kenya: a case of Ngara Market that lack of infor-

mation on who is offering what and the cost of obtaining such services limit them and that high inventory costing are some of the ma-

jor drawbacks for success in women entrepreneurship.  She however did not study the effect of cost of credit and collateral provision 

on accessibility of credit facilities. 
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Mira and Ogollah, (2013) in their study on challenges facing accessibility of credit facilities among women owned enterprises in Nai-

robi Central Business in Kenya concluded that lack of information accessibility, insufficient skill and knowledge level, lack of collat-

erals required and socio-cultural roles had a strong and negative influence towards the accessibility of finance. However, they did not 

look at the effect of cost of credit on accessibility of credit facilities. This study therefore sought to find out how collateral require-

ments, cost of credit, availability of information on finance and business risks affect accessibility of credit facilities by MSEs in Kan-

gemi Harambee Market in Nairobi City County, Kenya.  

 

2.6 Research Gaps 

A lot of research has been carried out locally and internationally reviewing challenges facing micro and small enterprises in accessing 

credit facilities.  Most of these researches concentrated on their study areas based on their own objectives. The literature available does 

not concern itself on collateral requirements, cost of credit, and availability of information on finance and business risks in one combi-

nation. Therefore, the study sought to address the challenges facing micro and small enterprises in accessing credit facilities in Kan-

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 and business risks.  

The dependent variable was access to credit facilities by micro and small entrepreneurs in Kangemi Harambee market in Nairobi City 

County, Kenya.  The theories were pecking order theory and credit rationing theory. 

 

2. METHODOLOGY  

3.1 Introduction 

This chapter on research methodology presents the research design adopted by the study, target population, sample frame, sample size 

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 which the strategy is to be 

carried out. It specifies the methods and procedures for the collection, measurement, and analysis of data.The main purpose of this 

design was to describe what was prevalent with respect to the issue or problem under study.  It provided answers to questions like 

who, what, when, where and sometimes how. It enables respondents to give more information freely.  It also determines and reports 

the way things are and attempts to describe such things as possible behavior, attitudes, values and characters (Mugenda&Mugenda, 

2003). 

3.2 Target Population 

The target population was drawn from all micro and small enterprises in Kangemi Harambee market in Nairobi City County, Kenya. 

Currently the total micro and small enterprises registered with Kangemi Harambee Market Association (2014) are 656.  The business-

es in operation are mainly in green groceries, clothing and shoe vendors, food vendors, salons, 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    

 

 

 

 

 

 

 

3.3 Sampling and Sampling Techniques 

 

This section discussed how the sample size was arrived at and the sampling techniques used.  

3.3.1 Sample Size 

As described by Mugenda and Mugenda (2003) a simplified formula for calculating sample size of a population that is less than 10, 

000 is given. 

n 

Nature of Business Population  

Green groceries 193 

Clothing & shoe vendors 357 

Food vendors   39 

Salons  20 

Cereals vendors 25 

Poultry vendors 22 

Total  656 
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nf=  ------------------- 

 1 + n/N 

nf= the desired sample size when the population is less than 10,000 

n    =  the desired sample when the population is more than 10,000 

N    = the estimate of the population size  

384 

nf=  -------------------=   241 

 1 + 384/656 

 

 

 

 

Table 3.2 Sample Size  

Nature of Business  Population  Sample size 37% 

 

 

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  

 

3.3.2 Sampling Techniques 

 

The study used stratified random sampling technique to select the sample.  The study grouped the population into strata.  From each 

stratum the study used simple random sampling to select 241 respondents. This sampling design was used because the population of 

study was not homogenous and was to be sub-divided into sub-units namely green groceries, clothing and shoe vendors, food vendors, 

salons, cereals vendors, and poultry vendors.  Kothari (2004) recommends stratified random sampling because it is accurate, easily 

accessible, divisible into relevant strata and it enhances better comparison; hence representation across strata.  Another advantage of 

stratified random sampling is said to be its ability to ensure inclusion of sub-groups, which would otherwise be omitted entirely by 

other sampling methods because of their small number in the population.  

3.4 Data Collection Instruments 

The study used questionnaires to collect data.  Questionnaires were constructed based on the research objectives. Questionnaires were 

preferred since they were easy to administer and time saving (Mugenda&Mugenda, 2003). The questionnaire contained closed-ended 

questions using a liker scale (ranging from 1= No Extent; 2= Little Extent; 3= Moderate Extent; 4= Large Extent; 5=Very Large Ex-

tent).A few open-ended questions which elicited qualitative data on subjective thoughts and different responses related to access to 

credit facilities. Self-administered questionnaires were completed by those who could interpret the questionnaire.  The researcher ad-

ministered questionnaires to respondents who did not have the ability to easily interpret the questions probably because of their educa-

tional or literacy levels.  The questionnaires had three sections: Section I gave general information on business enterprises, Section II 

provided information on collateral challenges 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 collected using self-administered 

questionnaires and researcher administered questionnaires to sampled MSEs respondents.  For the self-administered, drop and pick 

method was used. This allowed the respondents to give their responses in a free environment and helped the researcher get infor-

mation that would not be given if interviews were to be used. The questionnaires consisted of close and open-ended questions.  The 

open-ended questions provided additional information that would not be captured in the close-ended questions.  The researcher trained 

two research assistants on all issues pertaining to the data collection procedures and techniques before carrying out the study. The re-

search assistants assisted the researcher in gathering the information.  A set of 241questionnaires were issued to micro and small en-

trepreneurs in Kangemi Harambee market in Nairobi City County.  Secondary data was retrieved from online and other sources such 

as books, journals, research articles, brochures and previous reports.  

 

Prior to data collection, an introduction letter authorizing data collection was obtained from the School of Human Resource Develop-

ment, Jomo Kenyatta University of Agriculture and Technology.  Other relevant authorities from the Kangemi Harambee Market As-

sociation were also obtained to facilitate the data collection process.  
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3.6 Data Analysis and Presentation 

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

3.6.1 Data Analysis 

According to Mugenda and Mugenda (2003) data obtained from the field in raw form is difficult to interpret unless it is cleaned, coded 

and analyzed. Qualitative analysis consisted of examining, categorizing, tabulating and recombining evidences to address the research 

questions. Qualitative data was grouped into meaningful patterns and themes that were observed to help in the summarizing and or-

ganization of the data. Quantitative analysis was analyzed through the use of statistical techniques such as frequency counts, percent-

ages, arithmetic means, standard deviations, pie charts and tabulation to show differences in frequencies. Qualitative data was ana-

lyzed descriptively through the use of questionnaires. Bar charts were used to display nominal or ordinal data. Statistical Package for 

Social Sciences (SPSS) version 21.0wasused to aid in coding, entry and analysis of quantitative data obtained from the closed ended 

questions.   

3.6.2 Data Presentation 

Quantitative data was presented through the use of statistical techniques such as bar charts, pie charts, percentages and frequency 

counts.  Qualitative data was presented descriptively. 

 

3. FINDINGS AND DISCUSSION 

4.1 Introduction 

This chapter presents the analysis of data collected from respondents. The collected data was edited and cleaned for completeness and 

consistency in preparation for coding. Once coded, the data was keyed into the Statistical Package for Social Sciences (SPSS) for 

analysis.  

4.2 Results of the Pilot Study 

4.2.1 Data Reliability 

A pre-test of 5% of the population size was conducted to give a representation of the selected population thus the designed question-

naire was tested on 12 potential respondents (Mugenda and Mugenda, 2003).  To test the internal consistency of the Likert scale used 

in this study, reliability analysis was done using Cronbachôs Alpha as the measure. A reliability co-efficient of Ŭ Ó 0.7 was considered 

adequate. A co-efficient of 0.761 was registered indicating that the scale used had a high level of internal consistency.  This indicated 

that the scale was reliable enough to test the extent to which micro and small enterprises faced challenges 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 Items N 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 a response rate of 

70.12% as shown in Table 4.2. This response rate was adequate to allow the researcher to continue with the analysis. The question-

naires were composed of questions that addressed the objectives of the study. The study sought to establish the influence of collateral 

requirements, cost of credit, availability of information and 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 

 

4.3.2 Gender of the Respondents 

The study sought to know the distribution of the respondents by gender. The study findings indicated that 62.7% of the respondentsô 

were female while 37.3% were male. This implied that the businesses at KangemiHarambee market in NairobiCity County were dom-
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inated by the female gender. The findings also indicated that the researcher observed gender balance during the administration of 

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

 
Figure 4.1:  Gender of the Respondents 

4.3.3 Level of Education 

The study also sought the distribution of the respondents by their level of education. The study established that most (50.3%) of the 

respondentsô were college leavers followed by secondary school leavers at 39.6% and then primary school leavers at 7.7%. Only 2.4% 

had a university level education. This implies that the respondents were educated enough to understand the issues being sought by the 

researcher. The results of the study are as shown in Table 4.2; 

 

 
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 engaged in. According to 

the study findings, most (47.3%) of the respondents were in the clothing and shoes followed by 28.4% of green grocery dealers.  Cere-

als dealers accounted for 9.5%. This indicates that the researcher sought views from people of diverse businesses to avoid any bias. 

The findings are shown in Table 4.3; 

 

 

 

 

 

 

Table 4.3:  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 

 

4.3.5 Duration of Business Existence 

The study further sought to know the duration the businesses had been in existence. The study found out thatmost (52.1%) of the busi-

nesses had been in existence for 2-4 years followed by 25.4% of the businesses that had been existence for 5-7 years. Only 10.2% of 

the businesses had less than 2 yearsô existence. This implies that the researcher sought opinions from respondents who had been in 

business long enough to understand the challenges faced when trying to access credit facilities. The study findings are as shown in 

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 

 

4.3.6 Size of Business 

The study sought to know the size of the business by virtue of the number of employees that they had. The study established that ma-

jority of the business consisted of only 0-5 employees followed by 4.7% of the businesses with 6-10 employees. Those with 11-15 

employees and above consisted of 0.6% each. This implies that the researcher sought views of micro and small enterprises in Kangemi 

Harambee Market. The results are as shown in Figure 4.3;  

 
Figure 4.3:  Size of Business 

4.3.7 Source of Start-up Capital 

The respondents were requested to indicate where they obtained their start-up capital. The study found out that majority (69.2%) of the 

respondents obtained their start-up capital from personal savings followed by 11.2% of the respondents who obtained theirs from fam-

ily/relatives. Only a 10.7% obtained start-up capital from banking institutions.  
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This means that the respondents chose to get their start-up capital from sources that didnôt have strict requirements such as collateral 

security and high repayment cost. The results of the study are as shown in Figure 4.3;  

 
Figure 4.4:  Source of Start-up Capital 

4.3.8 Business Bank Account 

The respondents were further requested to indicate if their businesses had bank accounts and the duration they had been operating the 

accounts if they had any. The study found out that 65.7% of the businesses had bank accounts while 34.3% had no bank accounts for 

their businesses. Further, the study found out that most (51.1%) of the respondentsô with bank accounts had been using them for 1-5 

years followed by those using theirs for 6-10 years. 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 results of the study are 

as shown in Figure 4.5; 

 
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 small enterprises in 

Kangemi Harambee Market. The extent to which the factors influenced access to credit was measured on a Likert scale of 1-5 where  

1- No extent, 2- Small Extent, 3- To a Moderate Extent, 4-  To a Great Extent and 5- To a very great extent. The key for interpreting 

the means recorded is as shown in Table 4.5; 

Table 4.5: Means Interpretation Key 

        Range          Extent of Influence 
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     1.0 ï 1.5              No Extent 

     1.6 ï 2.5              Small Extent 

2.6 ï 3.5              Moderate Extent 

3.5 ï 4.5               Great Extent 

4.6 ï 5.0               Very Great Extent 

 

4.4 Collateral Requirements 

The study found out that group guarantees influenced access to credit facilities to a moderate extent (M= 3.05, SD= 0.701) while indi-

vidual guarantors influenced access to financing to a moderate extent also (M= 2.98, SD= 0.631). The influence of having a bank ac-

count was to a moderate extent (M= 2.86, SD= 0.684) and so did ownership of assets such as title deeds, log books (M= 2.80, SD= 

0.559). Equity capital had the least influence but still it was to a moderate extent (M= 2.79, SD= 0.547). The standard deviations indi-

cated the extent to which the responses were dispersed from the mean. Overall, collateral requirements influenced access to credit fa-

cilities only to a moderate extent (M= 2.90, SD= 0.624). This implies that access to credit was highly limited by strict collateral re-

quirements such as group guarantees, individual guarantors, having a bank account, having equity capital and assets such as title deeds 

and log books. The results are as shown 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 that SMEs fail to 

secure loans because of restrictive 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 deeds, 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 moderate extent (M= 

3.42, SD= 0.73). Repayment period influenced access to credit to a great extent (M= 3.50, SD= 0.817) followed by taxation at a mod-

erate extent (M= 3.44, SD= 0.697) and then fluctuation of interest rates also at a moderate extent (M= 3.43, SD= 0.713). Amount of 

interest paid on loan had an influence to a moderate extent (M= 3.38, SD= 0.731) while the amount of credit facilities processing fees 

also influenced access to credit facility to a moderate extent (M= 3.35, SD= 0.692). The results are as shown in Table 4.7.These find-

ings reflect those of a study carried out by Mwangi and Bwisa, (2013) on challenges facing entrepreneurs in accessing credit: a case of 

youth entrepreneurs in Makuyu, Kenya where they found out that most of youth entrepreneurs faced challenges in accessing credit due 

high cost of credit. This was evidenced by high loan processing fees, high rate of legal fee, high rate of interests, high cost of credit 

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 small extent (M= 2.11, 

SD= 0.551). Availability of information on how to go about securing credit facility was the only one that had a moderate influence 

(M= 2.91, SD= 0.934). The other factors had M Ò 2.5 Ó 1.6 indicating their influence was only to a small extent. The factor with the 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     91 

ISSN 2250-3153  

www.ijsrp.org  

least influence was training on financial management (M= 2.05, SD= 0.565). The results are as shown in Table 4.8. These results are 

support of the findings of the study 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.  

Table 4.8: Availability of Information o n Finance 

Factors Under Consideration 
Mean Std. Deviation 

Availability of info on how to go about securing credit facilities 2.91 .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 management  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 small enterprises, the study estab-

lished that business risk had an influence to a great extent (M= 4.20, SD= 0.689). The risk of severe competition influenced access to 

credit to a great extent (M= 4.38, SD= 0.645) while the risk of accountability had an influence to a great extent (M= 4.33, SD= 0.730). 

The factor with the least influence was the risk of inadequate human and financial capital which influenced access to credit also to a 

great extent. The results of the study are as shown in Table 4.9. These findings are supported by Green (2003), who argued that com-

mercial banks tend to impute a high risk to small enterprises and are therefore reluctant to extend credit to them especially due to their 

small size and inherent vulnerability to market fluctuations and the mortality 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  4.11 .655 

Inadequate human and financial capital  4.06 .761 

Average 4.20 .689 

 

4.8 Access to Credit Facilities 

4.8.1  Extent of Access to Credit 

The study sought to know the extent to which businesses in KangemiHarambee Market are able to access 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 moderate extent. Only 

4.2% could not access credit at all. This indicates that more than half of the respondents 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 financing after apply-

ing for it. The studies found out that majority (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 94.7% of those who applied 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 section, the study sought to know the frequency with which the respondents apply for credit facilities from banking and non-

banking institutions. The study found out that majority (60%) apply for credit facilities from non-banking institutions very frequently 

while 75.7% of the respondents rarely apply for credit facilities from banking institutions. This implies that the respondentsô prefer to 

get financing from non-banking institutions where the terms are more lenient. The study findings are as shown in Table 5.2;  

Table 5.2:  Frequency of Application for Credit  

Frequency Non-Banking (%) Banking (%) 

Very frequently 60.0 0.0 

Frequently 42.6 24.3 

Rarely 2.4 75.7 

Total 100.0  100.0 

 

4.11 Amount for Credit Applied for Recently 

The study further sought to know the amount of credit applied for by the respondents recently. The study revealed that 96.4% of the 

respondentsô have applied for credits amounting between Ksh. 0 ï 50,000 recently while only 3.6% have applied for a credit ranging 

between Ksh. 51,000 ï 100, 000. This indicates that the businesses at KangemiHarambee Market apply for little amount of credit to 

expand their businesses. The results of the study are as shown in Figure 4.6; 
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Figure 4.6: Amount for Credit Applied for Recently  

4.12 Performance of Commercial Banks 

The study further sought to know how the commercial banks were performing in relation to offering of credit facilities. The study 

found out that the commercial banks were rated to be performing fairly by 58.6% of the respondents while 34.3% felt that the perfor-

mance of banks was good. Only 3.6% of the respondents said the performance was either very good or bad. This implies that the 

commercial banks are not doing enough to ease access to credit by the micro and small enterprises as shown in Table 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 government was 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 the government was do-

ing enough while 59.4% felt it was not doing enough in helping the micro and 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 credit facilities The 

study found out that the key challenges hindering micro and small enterprises from accessing credit facilities were found out to be 

high cost of repayment, strict collateral requirements, not getting the exact amount applied for, unwillingness of people to act as guar-

antors, lack of enough collateral and short payment 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 facilities by the micro and small enterprises. 

The respondents suggested various strategies that needed to be adopted. These include lowering the interest rates, lengthening the loan 

payment period, reconsidering of the collateral security policy, and expansion of product portfolios, constant project appraisal and 

increase in the customer outreach. Barry, (2000); Cheston, Susy and Larry Reed (1999) also supported the above strategies. Much as 

the strategies have to be put in place, there is need of considering the investors motives of targeting a particular rate of return on in-

vestment.  

 

 

4. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS  

5.1  Introduction  

This chapter provides a summary of major findings, discussions and conclusions drawn thereof. The researcher then presents the rec-

ommendations for both the research and for the 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 information and business risks 

influence access to credit facilities by MSEs in Kangemi Harambee market in Nairobi City County, Kenya. A total of 241 question-

naires were administered and the study managed to obtain 169 completed questionnaires representing 70.12% response rate.  The 

questionnaires contained questions that addressed the objectives of the study.  

5.2.1 Collateral Requirements 

The study established that majority of the respondents obtained their start-up capital from personal savings followed by family and 

relatives indicating that the respondents chose to get their start-up capital from sources that do not have strict requirements such as 

collateral security and high repayment cost. 

5.2.2 Cost of Credit 

The study established that repayment period, taxation, loan processing fees and fluctuation of interest rates influenced access to credit 

to a great extent.   

 

5.2.3 Availability of Information on Finance 

The study revealed that availability of information on finance influenced access to credit facilities only to a small extent.  These results 

support the findings of the study 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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5.2.4 Business Risks 

 

On business risks, the study established that the financial institutions tend to impute a high risk to small enterprises and are therefore 

reluctant to extend credit to them especially due to small size, severe competition and inherent vulnerability to market fluctuations.  

5.2.5 Access to Credit 

The study found out that the key challenges hindering micro and small enterprises from accessing credit facilities to be high cost of 

repayment, strict collateral requirements, not getting the exact amount applied for, unwillingness of people to act as guarantors, lack of 

enough collateral, high credit facilities processing fees and short payment period.  Measures proposed to improve access to credit were 

lowering the interest rates, lengthening the loan payment period, reconsidering of the collateral security policy, and expansion of 

product portfolio and increase in the customer outreach. Barry, (2000); Cheston, Susy and Larry (1999) also supported these strate-

gies.  

5.3  Conclusions 

The study sought to establish the extent to which collateral 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 study findings, 

this study concludes that business risks 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 information on finance 

which has an influence in accessing credit facilities for micro and small enterprises only to a small extent.   

The study concludes further that the respondents preferred to get their start-up capital from personal savings, relatives and friends be-

cause the collateral requirements 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 credit facilities 

for the expansion of their businesses. 

The study found out that many respondents did not have bank accounts for their businesses. The management of banks should stretch 

further to more business people so as to be able to serve their banking needs. This will serve in increasing their chance of securing 

credit facilities. 

 

5.4.1 Collateral Requirements 

The study found out that access to credit facilities was highly limited by strict collateral requirements such as group guarantees, indi-

vidual guarantors, having a bank account, having equity capital and assets as title deeds and log books.  This study therefore recom-

mended that credit giving institutions should come up with products for MSEs where collateral requirements are lenient.   

5.4.2 Cost of Credit 

The study found out that access to credit facilities 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 lowering their interest rates 

as a way of encouraging MSEs to borrow from them.       

5.4.3 Availability of Information on Finance 

The study found out that some micro and small enterprises find it difficult to obtain credit facilities since they do not fully understand 

the requirements and procedures of acquiring credit facilities.  This study recommends that the credit giving institutions come up with 

programmes of educating the MSEs on how they can go about obtaining credit facilities.  The study therefore recommends that the 

management of these businesses should put in place 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 hinder micro and 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 market fluctuations.  

The study recommends that the management of MSEs should differentiate their products and services as a way of coping with severe 

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.  Most of the respondents preferred to use personal savings and 

contributions from relatives and friends since they find it difficult to access to credit from credit giving institutions.  They study there-

fore recommends that the management of the institutions should increase 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 and realistic ones onto the 

list. This will help to reach out to the MSEs that cannot 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 and small enterprises; 

the effect of information technology on MSEs access to credit 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 enterprises in Kan-

gemi Harambee Market.  
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Abstract- A new nano ceramic material BSFT was prepared via   

a conventional solid state reaction technique and UV-VIS analy-

sis of the sample was carried to study the optical properties. Tun-

able band gaps can be obtained by varying annealing tempera-

tures. An exponentially varying absorption edge was observed 

and explained in terms of the Urbachôs tail. The refractive index 

was calculated and the results obtained also showed a systematic 

variation with temperature. The EDX measurements confirmed 

the composition of the sample. 

 

 

Index Terms- BSFT, TAUC plot, Urbach energy, band gap ener-

gy 

I. INTRODUCTION 

Nano composite materials are of great interest to researchers 

in the world over for various reasons. One drive for such research 

is the potential application in next-generation electronic and pho-

tonic devices. Particles of a nano meter size exhibit unique prop-

erties such as quantum effects, short interface migration distanc-

es for photo induced holes and electrons in photochemical and 

photo catalytic systems, and increased sensitivity in thin film 

sensors [1]. Nanoparticles have properties (optical, electrical, or 

magnetic) depending directly on their size. 

 The development of lead-free piezoelectric materials has gained 

good attention for the consideration of environmental protection. 

There has been a continuous succession of new materials and 

technology developments leading to a significant number of in-

dustrial and commercial applications after the discovery of ferro-

electric ceramics in polycrystalline barium titanate [2].  BaTiO3 

have been attracted considerable interest for a wide variety of 

applications. It has a perovskite structure that possesses a high 

dielectric constant [1] and widely used in multilayer ceramic 

capacitors (MLCCs), dynamic random-access ferroelectric mem-

ories (DRAMs) [4]  

 

     Measuring the band gap is an important factor determining the 

electrical conductivity in nano material industries. The band gap 

energy of insulators is large (> 4eV), but lower for semiconduc-

tors (< 3eV). In solid state physics a band gap, is an energy range 

in an ideal solid where no electron states can exist. This is equiv-

alent to the energy required to free an outer shell electron from 

its orbit about the nucleus to become a mobile charge carrier, 

able to move freely within the solid material [3].  

 

In the present work the authors describes the optical behaviour of 

BSFT, a lead free material since they are now at the top as ferro-

electric and piezoelectric materials. Barium titanate compounds 

are well suited for optical applications because of its high optical 

transparency and its large linear and non-linear electro-optic co-

efficients. Since   barium compounds have varied applications & 

properties, doping with other materials   like Sr, Fe etc. will i m-

prove its characteristics. With that understanding a new nano 

material with the formula BSFT was synthesized. The energy 

band gap values of sample are analyzed for different tempera-

tures and they are fundamentally important to the design of prac-

tical devices [2]. The band gap energy values obtained using 

TAUC plot shows a direct relation with temperature. The Urbach 

energy of the sample is also calculated. The refractive index de-

pendence on wavelength of the radiation has been discussed and 

such optical behaviour is rarely reported.  

 

2. Experimental Methods 

 

2.1. Preparation of the Sample: 

The new ceramic sample BSFT (Ba0.6Sr0.4FexTi(1-x) O3-ŭ(x=0.1)) 

is prepared by the solid-state reaction technique according to 

their molecular formula using a high-energy ball milling process 

through mechanically assisted synthesis. For preparing sample, 

the reagent grade chemicals of high purity Barium Carbonate, 

Strontium Carbonate, Ferric Oxide and Titanium dioxide pow-

ders were used as the raw materials and weighed according to 

their molecular formula. 

 

      The sample was ball milled for three weeks with suitable 

zirconium balls to insure homogeneity and milling. Then it was 

attrition milled for three hours. After milling the material was 

calcined at four different temperatures, 30ęC, 550ęC, 850ęC & 

950ęC in a special furnace with oxygen flow arrangements. The 

temperature of the furnace was increased in steps. On cooling 

oxygen flow was allowed immensely into the sample inside the 

furnace. High temperature is needed for metal oxide phase trans-

formation [5]. 

 

2.2. UV-VIS. Analysis: 

. 



International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014      99 

ISSN 2250-3153  

www.ijsrp.org  

 Understanding the fundamental properties is essential for im-

proving the material quality. Many properties of are unknown 

due to the increased difficulties to grow high quality materials.  

The UV analysis can be thought as a good quality check for the 

optical behaviour of the ceramic materials 

 

     The sample obtained after calcination at different   tempera-

tures was subjected to UV-VIS-Near IR analysis using  Varian, 

Cary 5000 Spectrophotometer over a spectral range of 175-

3300nm with an accuracy of ±0.1nm (UV-Vis.). This type of 

sample has high mechanical hardness, high thermal conductivity, 

large dielectric constant, and high resistance to harsh environ-

ment. 

 Barium titanate compounds are one of the most attractive ferroe-

lectric materials and show non-linear and electro optical proper-

ties because of the interaction between spontaneous polarization 

and polarized light. With regard to the optical band gap of nano 

scale, Matsuda et al. revealed that the band gap of barium titanate 

nano crystallites (10 nm) is approximately 0.1 eV larger than that 

of a single crystal by measuring the optical absorption of   mono-

lithic gels [6]. However, the above-mentioned report is the only 

available data on the size-driven band gap increment of barium 

compounds. This can be ascribed to a difficulty of the method for 

preparing ferroelectric nano particles. 

UV-Visible spectrum gives information about the excitonic and 

inter transition of nano materials [7]. Figure.1   shows the UV-

VIS behaviour of the sample BSFT at different temperatures 

30
0
C, 550

0
C, 850

0
C & 950

0
C. 

 

(a)

(b)

(c)

(d) 

Figure.1(a)ï(d)UV-VIS behaviour of BSFT at different tempera-

tures 30
0
C, 550

0
C, 850

0
C & 950

0
C respectively. 

 

    The average transmittance in the visible part of the spectra 

(300-800nm) is about (80-90) %.  The diffuse reflectance spectra 

were translated into the absorption spectra and absorption coeffi-

cient was calculated by the Kubelka-Munk equation [6]. 

 

2.2(1).TAUC PLOT  

 

       The band gap energy can be determined using the TAUC 

relation [8-13]. It is a convenient way of studying the optical 

absorption spectrum of a material. According to the TAUC rela-

tion, the absorption coefficient   Ŭ for material is given by  

, Where  the band gap, constant A is 

different for different transitions, ( ) is energy of photon and n 

is an index which assumes the values ½, 3/2, 2 and 3 depending 

on the nature of electronic transition responsible for the reflec-

tion. The value of the exponent  denotes the nature of the sam-

ple transition [9]. 

Band gaps were then calculated from the TAUC plots by fitting a 

line through the linear portion of the band edge region. A sample 

having an indirect band gap shows a linear dependence where the 

Kubelka ï Munk function first shows distinct increase if n = 2, 

while one having a direct gap will shows a linear dependence 

when n = 1 / 2 (Tauc et al., 1966) [14]. 

The TAUC plot of a sample defines the optical band gap as rep-

resented as the region A in fig.2 
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Fig.2 showing the variation of absorbance with photon energy.  

 

The sample BSFT at temperatures 30
Ǔ
C, 550

Ǔ
C, 850

Ǔ
C & 950

Ǔ
C is 

analyzed and studied. Here we have taken the direct allowed 

transitions. The TAUC plot is plotted with  along the X-axis 

and along the Y-axis. The TAUC plot for different tem-

peratures are given below in Fig 2. 
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Fig2(e) Taucplots for BSFT
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The band gap energy values of BSFT calculated are listed in the 

table.1 given below 

 

 

TABLE.1 band gap energy values of BSFT  

 

. 

Temperature 

 Band gap energy 

in eV 

30ǓC 3.2 

550ǓC 3.25 

850ǓC 3.4 

950ǓC 3.49 

 

 

 

 

 

fig.3.1 photon energy with  

temperature 
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fig.3.2 photon energy with crystallite size. 

 

From the results, it is confirmed that band gap energy increases 

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

crystallite size with the energy gap is also shown in fig3.2. The 

energy levels are dependent on the degree of structural orderï

disorder in the lattice. The band gap increases with the crystallite 

size but decreases as the perovskite phase is formed which 

proves the quantum confinement also 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:  Ŭ(ǩv) ~ exp (ǩ v/Eu)where Eu is 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 radia-

tive recombination between trapped electrons and trapped holes 

in tail and gap states as shown in Fig.2, and is dependent on the 

degree of structural and thermal disorder [14]. 

 

The natural logarithm of the absorption coefficient, Ŭ(ɜ), was 

plotted as a function of the photon energy,  (Fig.4). The value 

of Eu was calculated by taking the reciprocal of the slopes of the 

linear portion in the lower photon energy region of curves. 

The Urbach Energy values decrease with temperature and the 

decrease is slightly more as the temperature increases. Sumi-

Toyozawa (S-T model) explains the exponential shape of the 

absorption coefficient as the coexistence of free excitons and 

momentarily localized self-trapped 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 S-T model, ů0 ~ 0 .6(B/S) and 

E0 ~Eg (0) ī 0.8B, where S and B are the average exciton-

phonon interaction energy and exciton binding energy. That is, 

the focal point E0 must be located below the band gap energy. In 

the present study, the focal point E0 is in a lower energy region 

than the band gap energy. The value of Urbach energy for the 

Fig2 TAUC plot of BSFT for temperatures 30ǓC,550ǓC,850ǓC 

&950ǓC. 
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sample under study is calculated. The Urbach energy is found to 

be 3.15eV. Accordingly, the S-T model can be readily applied to 

this study [17]. 

 

The measurement of temperature-dependent Urbach tails distin-

guishes a temperature-dependent tail and a temperature-

independent part, which mainly are due to intrinsic defects. The 

latter can be controlled by improving the crystal growth and the 

purity of the ingredients. The temperature-dependent part of the 

Urbach tail, is purely of intrinsic reasons [18].  
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Fig.4.log of absorption coefficient plotted as a function of photon 

energy. 

 

In addition, optical absorption by defects also appears at energy 

lower than optical gap region C of fig.2. This region is  related to 

the structural properties of materials[15]. 

 

2.2(3) Refractive Index dependence 

 

Refractive index with wavelength dependence is also studied. 

The refractive index values show a linear decrease with the in-

crease in wavelength. Fig.5 shows the variation of the dispersion 

curve with annealing temperature. The refractive index values 

showed a linear decrease with the increase in wavelength.  But 

refractive index value shows a slight increase with increasing 

annealing temperature when plotted with refractive index along 

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

value after a particular wavelength.                                                                                                          
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Fig.5. Refractive index variation with wavelength and photon 

energy for different temperatures. 

3.Energy Dispersed X-Ray Spectrograph (EDX)  

 

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 beam of 10 - 20 KeV strikes the surface of a sample 

which causes X-ray to be emitted from point of incidence. The 

energy of the X-ray emitted depends on material under examina-

tion. When an X-ray strikes the detector, it will generate a photo-

electron which in turn generates electron-hole 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 energy of the incoming X-ray. In this method however 

elements with low atomic number are difficult to be detected. 

The detector which is lithium doped silicon is protected by a be-

ryllium window and operated at liquid nitrogen temperatures. 

The absorption of the soft X-rays by the beryllium decreases the 

sensitivity below an atomic number 11. 
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Figure.6. EDX of BaSr.9Fe.1TiO 4 The EDX spectrum obtained 

give the composition of the material under study. 

 

Table.2 Material Content (EDX) 

Material           content (%) 

        Ba                         44 

        Sr                          27 

        Fe                         2.14 

        Ti                          2.01 

        O                           24.85 

 

From the EDX spectrum, the four dominant peak positions at 

4.465keV (Ba LŬ), 5.1,.5,5.8keV (Ba Lɓ, Lɔ, Lɔ2), 1.806keV (Sr 

LŬ), 0.705, 6.398keV (Fe LŬ, KŬ), 0.452, 4.508keV (Ti LŬ, KŬ), 

0.525keV (O KŬ) correspond quite well to the energy pattern of 

the corresponding materials (Ba, Sr, Fe, Ti, and O) reported in 

the EDAX international chart [3]. 

4.Results  

The Ceramic material prepared by solid state reaction technique 

in a special furnace with oxygen annealing in different tempera-

tures in steps is successfully studied. .Optical analysis of the 

same is done using UV-Vis Spectro photometer. From UV-VIS. 

Analysis, the results very clearly confirm that band gap energy of 

the nano crystalline ceramic increases as the temperature is in-

creased. This result is also a confirmation of the Weinôs law 

which states that higher the temperature, smaller the wavelength 

of the maximum emission i e 

 ɚ max = 0.0029km/T or ɚ inversely proportional to 1/T ï (1) 

 The crystallite size of the sample increases at different treating 

temperatures [3]. When the temperature reaches its sintering val-

ue, the band gap energy tries to decrease. The crystallite size of 

the sample at different temperatures are calculated [5] using the 

Debye Scherrer formula as ╓=╚ⱦ/♫cos Ᵽ, where D represents 

the crystallite size in nm, K is a constant (=0.9), ♫, the full width 

at half maximum in radians and Ᵽ,the diffracting angle in de-

grees.  

The UV-VIS behaviour of the sample at the different tempera-

tures was thoroughly analyzed. TAUC plot data well confirms 

that the band gap energy of the sample increases slightly when 

the temperature is increased. As the temperature is increased   the 

crystallite size also increases which shows an increase in band 

gap energy too. The energy levels are dependent on the degree of 

structural orderïdisorder in the lattice. Therefore, the increase of 

structural organization in nano ceramic leads to a reduction of the 

intermediary energy levels and consequently increases the  

values. But the band gap decreases slightly at high temperature 

with increase in the crystallite size which very well proves the 

quantum confinement. 

Urbach energy is calculated by plotting the natural logarithm of 

the absorption coefficient with the energy in eV. This value is 

found to be lower than the band gap energy and hence Sumi-

Toyozawa (ST) model theory can be well applied to this materi-

al. 

 

The refractive index of the sample at different values of tempera-

ture is also studied. Analysis (Fig.5) clearly shows that refractive 

index of the sample decreases as the wavelength increases (varies 

from 2.27 to 1.76) and attains a definite value at all temperatures. 

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

energy. This linear variation of the refractive index with the 

wavelength/energy is due to dispersion of light energy at the dif-

ferent interstitial layers. The refractive index of perovskites is 

known to be proportional to their electronic polarization per unit 

volume which is inversely proportional to distance between 

atomic planes. This result can be explained by an increase in 

crystallite size as already reported [3]. The increase in refractive 

index is due to crystallization of the perovskite phase.  

 

The EDX analysis indicates that the elements exist in the sample 

and they agree with the chemical formula of the prepared com-

pound. The mechano chemical process has an advantage due to 

low-costs and widely available materials, leading to a simplified 

process. 

 

 

5.Conclusion 
 

The optical properties of the new nano ceramic material BSFT 

can be taken as a better candidate for UV_VIS shielding applica-

tions. A sound understanding of the band gap variations of the 

sample with different temperatures are noted. It is confirmed that 

tunable band gaps are obtained by varying annealing tempera-

tures. The increase in the band gap energy   increases the dielec-

tric properties of the material. The EDX measurements   con-

firmed   the composition of the sample. New generation capaci-

tors are credited to the engineering and synthesis of new nano 

dielectric ceramic materials. Hence BSFT or Fe doped Barium 

Strontium titanate materials will definitely provide better future 

for power electronics. 
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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 to 

remain relevant and be used by future generations. UNESCO went ahead and shortlisted over 851 sites across the globe as being herit-

age sites of global stature. This was seen as a good effort aimed at recognizing and conserving the sites. However, these efforts are not 

enough. There have been efforts to manage these sites locally through following certain set standards or guidelines. Many of the man-

agement of these world heritage sites have failed to meet these quality standards, while some have been seen to succeed. This paper 

looks at the evaluation process for effective management of the improvement efforts for these world heritage sites. It also mentions 

tourism as a conflicting factor in the management process. A short look at the Alhambra site as one of the success stories in managing 

world heritage sites improvements is also given. 

 

    Index Terms- World Heritage Sites (WHS), UNESCO, Effective management evaluation, Architectural conservation 

I. INTRODUCTION 

he issue of first identifying the most important cultural and natural sites in the world and protecting them through better manage-

ment practices has elicited the imagination as well as the commitment of many stakeholders including the public, governments, 

and the private sector players. This explains the origin of the world heritage convention of 1972 and the subsequent ratifications that 

followed in over 180 countries around the world. There has been a serious commitment from these countries towards the preservation, 

conservation, and management of the world heritage sites. The countries have taken it as an individual initiative to protect and con-

serve their endowed cultural and natural sites from the destructions witnessed from mankind. A world heritage list is in place and is 

always updated time after time to include new areas or sites that have been discovered. Currently, 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 world heritage sites on the 

list is seen as an important step towards the protection of these sites. 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 help in the protection 

initiatives being fronted by the international bodies such as the UN habitat among others that have shown interest in the protection and 

management of these world heritage sites. Many countries have put in concerted efforts in protecting their own sites but this is still to 

the lower threshold and thus better management has failed to be achieved in many instances. Many of these sites thus remain under 

pressure from the human activities, interests, as well as long term neglect. There are benefits that are derived from these world herit-

age sites. For instance, the attraction they bring to tourists alone has over the years accounted for a huge percentage of many countriesô 

GDP. In fact, there are countries that are not endowed with natural resources and thus depend solely on tourism from these sites as 

their only 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 pressures 

being faced by the world heritage sites, looking at the many reports from monitoring and evaluations done on these sites, proposals put 

forward with the aim of listing new sites or de-listing some, and working with the individual countries to ensure that the sites are well 

protected (Sweatman, 1997). This has been lauded as the 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 appointed managements for 

various sites across the world have been singled out as being quite strategic in realizing the goals of this committee. Many govern-

ments and international bodies have gone as far as setting up management for individual world heritage sites so that they are well 

cared for. However, the efforts put forward by these managements have been ineffective in properly managing these world heritage 

sites and this has led them to be desolate, vulnerable to destructions, and depletion. This paper takes a critical look at the world herit-

age sites and how they are managed by considering the improvements of the effectiveness of management being done on world herit-

age sites. 

      

  

II. OBJECTIVE 

 The main objective for this paper is to show evaluation of the effectiveness of the management of world heritage sites across 

the world in meeting the improvement needs of these world heritage sites. This is because many resources, including money, land and 

personnel have been employed in the conservation and protection measures of these sites yet there still remains a huge gap between 

T 
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meeting the goals of improvement and the efforts being put forward. Many observers have argued that putting in place resources and 

international efforts are not enough in ensuring that these world heritage sites are well cared for and managed as expected. This is why 

management from individual countries has been thought of as being able to play an important role in the improvement of these sites to 

the required status. Whether this goal has been met or not is still not clear and this is the objective that this paper is setting out to meet. 

 

 

III. PROBLEM STATEMENT 

 The world heritage sites are very delicate places that could be defaced in a very short time with consistent interference with 

people in their human activities. Some are destroyed intentionally while 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 soil erosion, which wash away the ob-

jects and deface the places. These are the reasons why the world heritage 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 problem with this 

process has been realized with the level of managerial efforts that are being put in it and the effectiveness or ineffectiveness of man-

agement to fully meet the improvement requirements set for these sites. This is what the paper sets out to establish in this evaluation. 

In order to do this, the research is to conduct a literature review of the world heritage sites in general and try establishing the effec-

tiveness achieved by the management of these sites. A case in question will be the case study conducted on a world heritage site called 

Alhambra Place which is found in Spain. The role that tourism play in this process will also be established in trying to see why man-

agement has succeeded or failed in the management of these world heritage sites and improving them to the required levels. Alhambra 

has been chosen as a case study for this research because it is listed as one of the world heritage sites on the list and thus its findings 

will be of use to this discussion in trying to demystify the problem. 

 

 

IV. EVALUATION 

 There has been a serious concern from the protected 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 meant to achieve and in 

many cases; these sites are fast losing the values that they were established for in the first place. Given this scenario, there has been a 

need to improve the management of these world heritage sites and this has been taken up as a major priority of the community across 

the world that is concerned with the protection and conservation of these areas. The most important step that has been singled out as 

being crucial to this process has been the conduction of assessments to establish the current status of things in terms of management 

efforts and their role in improving the world heritage sites. This assessment has always been done with the aim of shedding more light 

on what is thought to be the improvement process, whether it is working or not and if the objectives that were set out are actually met 

in practical settings. For that reason, assessing the level of success of management in the improvement of these world heritage sites 

has been lauded as a major contributor to the protection of these areas and has taken a high degree of consideration by many stake-

holders (Wells, 2004). 

 The role played by the UNESCO world heritage Centre has been very vital in the process of world heritage sitesô protection 

process and has widely supported the development of methodology that is used in the assessment of the managementôs effectiveness 

in improving these sites. There has also been a marked increase in the demands that are put on site managers to provide a report on the 

status of the sites they have a jurisdiction over. There have been calls for systematic, periodic 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 heritage sites, but they 

have been misunderstood for being the tool for effective management (Hockings, et al., 2008). 

 The evaluation of how effective management is carrying out its improvement activities is simply an assessment of how these 

world heritage sites are being managed in terms of being able to protect their inherited values, and realizing the goals and objectives 

that were initially achieved. This effectiveness of management takes on the designs of the world heritage sites; the adequacy and how 

appropriate the management systems as well as processes are; and the delivery of objectives which encompasses the values of conser-

vation. The evaluation of the effectiveness of management is driven by four purposes: leading to better management of these world 

heritage sites in this volatile environment, helping in the allocation of resources in a very effective manner, promoting the transparen-

cy and accountability required in the management practices, and helping in the involvement of the community, promoting these pro-

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 and the 

scope of these researches has included the other protected areas. Most of these evaluations were more sporadic and individual in na-

ture based on the visits made by individuals in these places. However, this trend was changed with the commissioning of a taskforce to 

evaluate management effectiveness that was done by the World Commission on Protected Areas (Parrish, et al., 2003). 

 There are many threats to the status of world heritage sites and none seems to be safe or immune from these threats. These 

threats to the protected areas have been singled out as being those related to the climatic changes, regional scale problems like the 

fragmentation of habitats and many problems that are localized to these places such as poaching, waste disposal, and many impacts 

brought about by visitors. The threats that are as a result of outside forces to a protected area like pollution of the air or change in cli-

matic conditions are not within the control of management. However, they have to be considered while evaluating managerial effec-

tiveness because of the impact that they have on the evaluation process. 
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 Indeed, the status of world heritage sites in terms of the improvement efforts of management has been both successful and 

failed in some instances. Many sites across the world are however, faced with serious problems that threaten their sustained conserva-

tion. This has made the efforts made by management 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 effectiveness of man-

agement in the process of improving these world heritage sites. These steps are: Identifying the values of the site and the objectives set 

out by the management in the first place. In this case, the evaluation tries to single out and list all the major values of the site and its 

relevant managerial objectives. These have the role of helping in deciding what exactly should be monitored and evaluated at the time 

when the process is being carried out. Identification of various threats faced by the site, where this process has the importance of help-

ing the managers in the organization and making of any changes to the report based on the type and level of the identified threats to 

this site as well as being able to manage the different responses. Identification of the stakeholderôs relationship with the site is another 

step. This one helps in finding out how effective stakeholderôs management is being carried out by the management. This could also 

be looked at, how the management effectively handles the tourists who visit and the donor community involved in the conservation 

process as well as the public and the community around the site. The review of the national context is also done in order to assist in 

the understanding of the way the national as well as international policies related to the site, legislations and other government initiat-

ed actions are affecting the management of the site. The next step goes into assessing the management planning so that it can help 

evaluate the adequacy of the planning document that is being used as a guide to the management of the site (Parrish, et al., 2003). 

 The other step in the evaluation process is the designing of the evaluation where an assessment of the design meant for the 

site improvement is done. This should also incorporate the evaluation of how the size of the site, boundaries set and the location at 

which the site is do affect the capacity of managers to effectively improve and maintain the site. This is followed by a thorough evalu-

ation of the management needs and the required inputs to aid in the effective management process. As such, the current staff i evaluat-

ed and compared to the needs of these staff and also the current budget is considered by comparing it to an ideal budgetary allocation.  

 The step that follows in this process is the assessment that is done on the processes of management where best practices are 

identified and the desired standards for the process of management as well as performance rates are found against these set standards. 

The management planôs implementation process is also evaluated. This has the capacity to show the progress made in the implementa-

tion of the plans outlined by the management in terms of general context and specific components. Output indicators for the site are 

then assessed and the achievement of annual site programs is evaluated 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 question of whether the 

objectives that were set are being met or not in terms 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 management in the improvement 

program is done to summarize and 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 benefits 

that tourism activities bring to a given world heritage site and thus acts as a major motivator for the management of the sites. The eco-

nomic impact of sites being listed as tourist attraction locations is huge. This also helps in increasing the degree of income generated 

from these places during visitations done by tourists. The data available is not enough to estimate the figures in terms of financial ben-

efits. However, it has been noted that while tourism is a good venture and quite beneficial to both the country and world heritage site, 

it has a serious impact on the management and conservation of these sites. This is because of the tension it creates between the large 

pools of stakeholders that come into play when tourism is mentioned. When such a scenario is reached, then conservation measures 

are thrown to the wind and economic benefits take Centre stage, thereby 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, sets different agendas, 

and prioritization becomes an issue. In such an environment of confused and conflicting stakeholders, achieving a formidable consen-

sus on the way forward and making effective managerial decisions become a problem that might not be solved in the short run before 

destruction sets in. As scholars have noted, tourism and conservation or effective management of these world heritage sites normally 

undergoes awkward relationships due to the conflict. At this point, it has been indicated that coming into formal agreements and part-

nerships with stakeholders as far as the tourism and world heritage site management are concerned is not the best solution to avert the 

crisis. What needs to be done is to find a way in which the stakeholders will appreciate the need to 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 have been defined in clear 

terms (Ervin, 2003). 

 Management planning needs to be done in protected sites so that conservation 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 fully supported by the 

management through planning and provision of adequate resources so that effective management of these sites is achieved. As has 

been seen, the evaluations do seek answers to issues related to planning and the objectives set which are available for use by manag-

ers. These plans and objectives have to be updated and should 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 question and improved 

over time. The scope of these plans together with how practical they are is an important way of addressing the effectiveness of mana-

gerial practices. The adequacy of resources allocated for the management of these sites has to be established. This is because without 

enough resources, management is found in a fix and might not carry out its intended improvement programs effectively. Thus, human 

capacity, information, facilities, operational finances as well as necessary equipment is vital resources that have to be availed to man-

agement so that they could effectively manage. The level required by 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 was possible has to be 

known.  
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 It is also important that benchmarking is done to find out the best managerial practices that have been effectively applied by 

other organizations in different countries like has been the case of Alhambra in Spain. This has the capacity to put in place guidelines 

that other site managers could follow in trying to effectively manage the improvement of their world heritage sites (Holling, 1978). 

Alternatively, the management could look at the published benchmark guidelines that are availed by conservation agencies which in-

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 then 

Moorish rulers of Emirate from Granada. It occupies the top of Assabica hill in the city of Granada. During the Reconquista by the 

Reyes in 1492, and the Christian rulers did use the portions of this site. This site was discovered by the scholars and travellers from 

Europe and restoration began. The Alhambra was discovered after many years of disrepair. Currently, it is one of the most tourist at-

tractions in the country and shows the most important architecture of Islamic culture combined with the interventions made by the 

Christian settlers. The buildings have been well maintained after the discovery and restoration. However, there are instances where the 

site was vandalized and poorly judged because of the mixed religious aspects it shows (Jacobs & Fernández, 2009).  

 This site is a good example of how effective management of improvement of world heritage sites could go in ensuring that 

they are sustained for future generations. If the site is poorly managed, then the possibility of losing its face and values is very high. 

The country also stands to lose a lot in terms of tourist attraction and revenue that comes with it. This calls upon the site managers of 

places like this to take seriously the importance of effective management and give useful evaluation reports (Fernández & Antonio, 

1998). 

 

 

VI. CONCLUSION 

 Effective management of the world heritage sitesô improvement process is very crucial to the survival of these sites. Its con-

tribution to the conservation process has been lauded as being more important than the international efforts being made. This is why 

the process of evaluating the effectiveness of the managerial measures being taken to do this is quite necessary and should be applied 

in all sites across the world. The benefits derived from this evaluation process are varied and 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 of adaptive man-

agement. This is using information from the past with the view of making improvements 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 process 

could still be fed back to the system through the evaluation process. The information 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 applied as baseline 

data for subsequent surveys. There is the need to sustain evaluation practices to ensure that these world heritage sites are well man-

aged.  

 Standards set for the evaluation processes must be adhered to in order to ensure that the actual situation on the ground is rep-

resented in the findings made. Effective management of these world 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 played by tourism 

could be both supportive and detrimental to the management process. In many cases, the priorities set by management for effectively 

handling these world heritage sitesô improvements are normally in direct conflict with those of stakeholders. This friction brings about 

poor management decisions and thus fails the effectiveness test. A balance needs to be established between the cultural tourism and 

conservation measures being taken so that the sites are not neglected in preference to tourism. Many world heritage sites across the 

world do not meet the requirements of effective management and have thus failed to effectively improve the heritage sites. The sus-

tainability of these management measures has to be put into consideration. If the conservation measure is not projected into the future 

needs of the heritage site, then it risks being de-listed 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 and analyzed. All 

stakeholders need to realize the importance of coming on board and putting conservation measures ahead of their agendas and priori-

ties so that the efforts are made by the management of these sites are seen to bear fruits. Failure to do so leaves the management iso-

lated and this lowers its effectiveness in managing these sites.  
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Abstract- It is generally accepted that SMEs are becoming 

increasingly important in terms of employment, wealth creation, 

and the development of innovation. However many problems 

encounter SMEs and as a result, many firms perform dismally 

and fail to grow. In addition it is generally known and accepted 

that there is a high mortality rate of SMEs within the first two 

years. Given this high failure rate, it becomes vital to research 

the factors required to enable the SMEs to survive and indeed 

progress to the growth phase of the organizational life cycle. The 

study sought to establish the factors affecting the performance of 

small and micro enterprises (SMEs) traders at Limuru town 

market in Kiambu County, Kenya. The study employed a 

descriptive research design to achieve the objectives. The target 

population under study was the 965 licensed SMEs by Limuru 

sub-county operating in Limuru Market in 2014. The study used 

a questionnaire to collect the required data from a sample of 274 

SMEs. The data collected was coded, quantified and analyzed 

quantitatively and qualitatively. Quantitative data was analyzed 

by the use of statistical package for social sciences (SPSS). The 

study concluded that access to finance and availability of 

management experience are the key socio-economic factors 

affecting the performance of businesses in Limuru Town Market. 

The other key factors that were found to affect businesses in 

Limuru Town Market positively are: access to business 

information, access to infrastructure and government policy and 

regulations. The study recommended that the government should 

start offering basic business and financial management skills as 

this will enable entrepreneurs to make informed investment 

decisions as well as enhance their entrepreneurial skills that 

enable them to recognize and exploit the available business 

opportunities.  

 

Index Terms- Small And Micro Enterprises, Performance, In-

vestment Decisions 

 

I. INTRODUCTION 

MEs are important both to the individual and to the nation. 

To the individual they provide employment and raise the 

standard of living of both employers and employees. To the na-

tion, they complement large scale modern sector enterprises, they 

utilize agricultural and other raw materials that would have gone 

to waste, they serve limited or closed markets that warrant only 

small scale production, they mobilize resources otherwise left out 

of the mainstream formal mobilization channels and they provide 

the necessary platform for take-off into large scale modern pro-

duction by many indigenous Kenyans (Bwisa 2011).  

SMEs are the main source of employment in developed and de-

veloping countries comprising of over 90% of African business 

operations and contributing to over 50% of African employment 

and GDP (Okafor, 2006).The small and micro Enterprises play 

an important role in the Kenyan Economy. According to the eco-

nomic survey (2006), the sector contributed over 50 per cent of 

new jobs created in the year 2005.  

       While the contributions of small businesses to development 

are generally acknowledged, SME entrepreneurs face many ob-

stacles that limit their long term survival and development. Re-

search on small business development has shown that the rate of 

failure in developing countries is higher than in the developed 

world (Arinaitwe, 2002). Past statistics indicate that three out of 

five businesses fail within the first few months of operation 

(Kenya National Bureau of Statistics, 2007). 

       Small businesses increasingly face competition not only 

from their peers but also from large corporations participating in 

niche markets once regarded as a preserve for small businesses 

(Ntakobajira, 2013). According to Amyx (2005), one of the most 

significant challenges is the negative perception towards SMEs. 

Potential clients perceive small businesses as lacking the ability 

to provide quality services and are unable to satisfy more than 

one critical project simultaneously. Often larger companies are 

selected and given business for their clout in the industry and 

name recognition alone (Bowen, Morara & Mureithi, 2009). 

Lack of planning, improper financing and poor management 

have been cited as the main causes of failure of small enterprises 

(Longenecker, 2006). Regardless of the high failure rate by 

SMEs in Kenya, their enormous contribution to the entire econ-

omy cannot be overlooked (Mbogo, 2011). 

       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 develop-

ment from growth and development of their SMEs. Studies by 

Hatega (2007), Kauffmann (2005) attest that SMEs cover more 

than 95% of all firms in Sub-saharan Africa and their importance 

cannot be overestimated. Small and Medium Scale Enterprises 

are mostly found in the service sector of various economies 

which in most countries account for two-thirds of employment 

levels. In Kenya the SME sector contributes an estimated 18% of 

S 
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the GDP as well as creating employment for 80% of the work-

force population (Kithae, 2012). 

       Small and medium enterprises are widely recognized for 

their role in the social, political and economic development. 

Their importance is particularly apparent in its ability to provide 

reasonably priced goods, services, income and employment to a 

number of people (Kauffmann, 2006). There has therefore been a 

growing concern and interest by the government and develop-

ment agencies for the improved performance and growth of the 

small and medium enterprises. 

       A positive relationship has been documented between small-

business development and economic growth in developed coun-

tries (Harris and Gibson, 2006; Monk, 2000; Sauser, 2005). 

However, not much research has been conducted on this relation-

ship in developing countries. Studies in small-business develop-

ment and performance are necessary in countries like Kenya be-

cause of the dissimilarities in the process between developed and 

developing countries (Arinaitwe, 2002). It is also essential to 

understand the factors influencing small-business performance in 

African countries because they are significantly different from 

those facing developed countries. These factors include: availa-

bility of business information, access to finance, availability of 

managerial experience and access to infrastructure. 

The First 1993 Small & Medium Enterprises (SME) baseline 

survey revealed that there were approximately 910,000 SMEs 

employing up to 2 million people. The second SME baseline 

survey (1995), estimated the size of the SME sector at 708,000 

enterprises employing up to 1.2 million people. Compared to the 

other sectors of the economy, the contribution of the SME sector 

to the countryôs Gross Domestic Product (GDP) increased from 

13.8% in1993 to over 18% in 1999, (Sessional Paper No. 2 of 

2005). Currently, it is estimated that the contribution to the GDP 

by this sector stands at over 25% (Economic Survey, 2012). 

Despite the statistics, the Kenyan SME sector usually operates on 

small-scale, locally and at a subsistence level. They have fewer 

employees (especially home based enterprises), they operate for 

a shorter period, and have poor access to water and electricity 

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, while 70 per cent of them are one person, own 

account workers. This means that majority of SME entrepreneurs 

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 1 per day. The latter are largely for sub-

sistence and engage in economically uncompetitive activities 

both in urban and rural areas (Kihonge, 2014). 

       At the fore front of challenges in Kenya lies the high unem-

ployment rate among young people, which is estimated to be 

double the national level of unemployment of 12.7 percent. 

Those young people who have a job are often engaged in low-

paying work. Hence, most of the unemployed people dispropor-

tionately stem from the youth segment of the population and be-

long to the bottom 40 percent of the income distribution (UNDP, 

2013). 

       Several studies have been carried out focusing on perfor-

mance of entrepreneurs. Mwania, (2011), did a research on the 

effect of Biashara Boresha Loan on Performance of Micro and 

Small enterprises owned by KCB Ruiru branch customers. Ga-

thitu (2007) did a study on Factors affecting performance of en-

trepreneurs in privately run secondary schools in Thika district. 

Mugo, (2012), did a study on Factors affecting entrepreneursô 

performance in Kenya dwelling on Nairobi women groups in the 

Central Business District. Kinyua, (2014), did a study on factors 

affecting the performance of Small and Medium Enterprises in 

the Jua Kali Sector in Nakuru town, Kenya.   

       Though the said studies dwelt on performance, they were 

done in their specific areas and covered specific objectives. 

Mwania, (2011) for instance did not consider other factors that 

can affect performance apart from finance. Gathitu (2007) on the 

other hand was specific on the entrepreneurs investing in the 

education sector. Mugo (2012) only considered performance of 

women entrepreneurs and left out the male entrepreneur. Kinyua 

(2014) did study on the informal sector in Nakuru town specific 

to the area. These studies have been done in urban Centres of 

Nairobi, Nakuru, Thika and Ruiru. 

       Since SMEs in Limuru market employ a huge population, 

their positive performance can bring hope to the problem of un-

employment in Kiambu County. This study seeks to establish the 

factors that influence performance of traders in Limuru town 

market of Kiambu County.  

       The main objective was to explore the factors affecting per-

formance of small and micro enterprises in Limuru town market 

of Kiambu County. Specific objectives included: to establish the 

influence of access to business information on performance of 

small and micro enterprises in Limuru town market of Kiambu 

County, to examine the effect of access to finance on perfor-

mance of small and micro enterprises in Limuru town market of 

Kiambu County, to determine the effect of availability of mana-

gerial experience on performance of small and micro enterprises 

in Limuru town market of Kiambu County and to determine the 

effect of access to infrastructure on performance of small and 

micro enterprises in Limuru town market of Kiambu County. 

 

The study is beneficial to the following parties: 

I. The  Central government of Kenya- for 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. 

II. County Government of Kiambu- the research will assist 

the county government of Kiambu when formulating 

policies on planning so as to assist them build holistic 

policies that will include all traders in the county includ-

ing small and micro entrepreneurs.  

III.  The Kenya Revenue Authority- for the purpose of taxa-

tion and also reaching out to this group of income earn-

ers who may not know that they have an obligation to 

pay tax as per the laws of Kenya. 

IV.  Future researchers- the 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 affecting perfor-

mance of small and micro enterprises in Limuru town market of 

Kiambu County and the 965 businesses the traders carry out 

therein. The study mainly depended on the data provided by the 
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respondents. This means that the accuracy of the data provided 

depended on the information provided. The researcher handled 

the problem by making follow-up calls to clarify any issues that 

were not clear.  

       Business information is usually confidential. Most of the 

respondents approached were reluctant in giving information due 

to fear of being victimized. The researcher handled the problem 

by carrying an introduction letter from the University so as to 

assure the respondents that the information would be treated as 

confidential and would be used for academic purposes only.  

Further, the respondents had busy working schedules in the mar-

ket which delayed the filling of questionnaires. The researcher 

had to exercise utmost patience and make extra effort in remind-

ing respondents and making constant follow-ups so as to acquire 

sufficient data from respondents. This explains why only 58.76% 

of the respondents were able to complete the questionnaires.  

 

II. LITERATURE REVIEW 

       This chapter reviews existing literature on the subject of this 

study. It outlines the literature review, the theoretical and con-

ceptual frameworks, empirical review, research gap and sum-

mary.  

2.2  Theoretical Framework   

2.2.1   The Balanced Scorecard (BSC) 

       BSC suggests managers to view organizationôs performance 

from four dimensions, customer perspective, internal perspective, 

innovation & learning perspective, financial perspective (Kaplan 

and Norton 1996). BSC incorporates financial and non-financial 

measures in one measurement system. The objectives and 

measures of BSC are derived from an organizationôs vision and 

strategy. The Balanced Scorecard provides executives with a 

comprehensive framework that translates a companyôs vision and 

strategy into a coherent set of performance measures. According 

to Kaplan & Norton (1996) the balanced scorecard not only al-

lows the monitoring of present performance, but also tries to cap-

ture information about how well the organization is positioned to 

perform in the future. Furthermore, the Balanced Scorecard has 

evolved to become a core management tool, in that it helps CEOs 

not only to clarify and communicate strategy, but also to manage 

strategy. In practice, companies use the BSC approach to accom-

plish four critical management processes, clarify and translate 

vision and strategy, communicate and link strategic objectives 

and measures, plan, set targets, and align strategic initiatives and 

enhance strategic feedback and learning. 

 

2.2.2 Sociological Theory 

       The sociological theory of entrepreneurship holds social 

cultures as the driving force of entrepreneurship. The entrepre-

neur becomes a role performer in conformity with the role expec-

tations of the society, and such role expectations base on reli-

gious beliefs, taboos, and customs. Weber, (1920) held religion 

as the major driver of entrepreneurship, and stressed on the spirit 

of capitalism, which highlights economic freedom and private 

enterprise. Capitalism thrives under the protestant work ethic that 

harps on these values. The right combination of discipline and an 

adventurous free-spirit define the successful entrepreneur. 

2.3      Conceptual Framework  

       Performance of traders in Limuru market depends on certain 

factors as set out into two categories as dependent and independ-

ent variables. Independent variables include: access to business 

information, access to financial resources, availability of mana-

gerial experience in business and access to infrastructure. Gov-

ernment regulations are included as a moderating variable. The 

relationship of the variables is displayed in the figure 2.1 below: 
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Figure 2.1 Conceptual Framework  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Independent Variables  Moderating Variable                      Dependent Variable 

 

2.3.1 Access to business information services and 

performance of SMEs 

       Access to business information services has been identified 

as one area that needs attention from governments and business 

services providers if the SMEs sector in developing countries is 

to achieve sustainable levels of growth and development. Many 

firms in Africa operate in an information-poor environment due 

to lack of adequate business support services and the poor infor-

mation technological infrastructures (Oshikoya & Hussain, 

2007). Access to information has however not been given the 

same attention as other constraints to growth of SMEs like access 

to finance, markets, technology or training. 

       Accessing business information services has over the years 

been greatly enhanced with the emergence of various information 

and communication technologies. In developed countries, be-

cause of well-developed information and communication tech-

nologies (ICTs) infrastructure and easy access to computer hard-

ware and software, SMEs enjoy easy access to business infor-

mation services. In developing economies there are many chal-

lenges regarding ICTs infrastructure and the cost of IT hardware 

and software. This in itself has created many problems 

in the area of business information services for the SMEs sector. 

As governments and business 
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       service providers try to address the many challenges facing 

the SME sector, it is also important that the present use of ICTs 

in accessing business information services be identified in order 

to provide more development support in this area (Levy, 2000). 

 

2.3.2 Access to finance on performance of SMEs 

       Lack of access to credit/ finance is almost universally indi-

cated as a key problem for SMEs. Credit constraints operate in 

variety of ways in Kenya where undeveloped capital market 

forces entrepreneurs to rely on self-financing or borrowing from 

friends or relatives which is not enough to enable SMEs under-

take their business activities optimally. Lack of access to long-

term 

credit for small enterprises forces them to rely on high cost short 

term finance. There are various financial challenges that face 

small enterprises. They include the high cost of credit, high bank 

charges and fees. The scenario witnessed in Kenya particularly 

during the climaxing period of the year 2008 testifies the need 

for credit among the common and low earning entrepreneurs. 

Numerous money lenders in the name of Pyramid schemes came 

up, promising hope among the ólittle investors,ô which they can 

make it to the financial freedom through soft borrowing. The 

rationale behind turning to these schemes among a good number 

of entrepreneurs is mainly to seek alternatives and soft credit 

with low interest rates while making profits. Financial constraint 

remains a major challenge facing SMEs in Kenya (Wanjohi and 

Mugure, 2008). 

       Finding start-up finance for the business is the biggest hurdle 

that many entrepreneurs go through. Even after getting started, 

getting sufficient finance to sustain business growth is another 

problem. Research findings by McCormick et al (1996), Daniels 

et al (2003) Kinyanjui (2006) show how SMEs are constrained 

by finance. Studies undertaken by Kiiru, Mirero and Masaviro 

(1988) for Kenya Rural Enterprise Programme (K-Rep) confirm 

that a major constraint within the small business enterprise sector 

is financing. In the study carried in Nairobi among small manu-

facturing enterprises, Nyambura (1992) established that finance 

was rated among the biggest problem. In South Africa Eeden 

(2004) found finance as cited as one of the most prominent con-

strains. The problem related to finance includes lack of infor-

mation on where to source for finance, restrictive lending offered 

by commercial banks, lack of access to finance, insufficient fi-

nancing, lack of track record required by the banks, limited ac-

cess to collateral, and the fact that financial institutions lack ap-

propriate structure for dealing with SMEs. 

       Insufficient financing is as much a problem as lack of fi-

nance and as a result of scarcity of finance, small enterprises are 

unable to expand, modernize or meet urgent orders from custom-

ers. The profit Margins are usually little to support growth. Har-

per (1984) notes that businesses like grain millers and tailors are 

unable to compete with large manufactures of ready-made goods 

because they have to wait until a customer provides them with 

raw material or money to buy it. Some may be unable to get 

started until a customer pays the deposit, which will be used to 

buy the raw material. 

       Access to finance is essential for improving SME competi-

tiveness, as SMEs have to invest in new technologies, skills and 

innovation. Access to finance issues cannot be resolved by im-

plementing financing schemes or programs in a vacuum. There 

are institutional issues covering a spectrum from the macro level 

to the micro level, which are accompanied by capacity deficien-

cies (Basil, 2005). A wide spectrum such as this may only be 

tackled by mainstreaming SME development in national frame-

works. It is also noteworthy to add that effort to resolve access to 

finance issues is not solely the responsibility of governments. 

SMEs need to take a better initiative than pointing it out as their 

number one obstacle: they need to mobilize joint advocacy and 

recommendations, based on sound analyses, through their mem-

bership organizations. Most significantly, SMEs must implement 

sound business practices and continuously invest in good internal 

management systems: in accounting, planning, financial, opera-

tions and human resource management. 

       SMEs identify financing, especially medium to long-term 

finance, as their topmost obstacle to growth and investment. 

These obstacles come at two levels. In least developed econo-

mies, and in some transition and developing economies deficien-

cies in both the macroeconomic and microeconomic environ-

ments pose challenges: high budget deficits and unstable ex-

change rates and legal, regulatory and administrative environ-

ment poses major obstacles to access of SMEs to financing. In 

some economies, capital may just not be available, property 

rights regimes may not allow ownership of land, markets for 

transfer of immovable assets may be very underdeveloped, credit 

and collateral legislation may not allow certain assets that SMEs 

commonly have access to, to be used as collateral, absence of 

registries for mortgages and pledges may increase risks to lend-

ers, contract enforcement and asset liquidation may be hampered 

due to weaknesses in legislation and in the judiciary (Kinyanjui, 

2006). 

       The obstacles may be due to organizational capacity weak-

nesses: For example, in least developed economies, business 

services markets in accounting, auditing, financial management 

and legal counsel may be so underdeveloped that SMEs may not 

be able to access or afford such services: essential services they 

would need when they approach banks and other types of lend-

ers. In more advanced developing countries, where there is rea-

sonable progress in the fundamental institutions, SMEs may still 

face challenges in accessing formal finance in the form of bank 

loans, guarantees, venture capital and leasing. For instance, alt-

hough SMEs are by far the largest group of customers of com-

mercial banks in any economy, loans extended to SMEs are often 

limited to very short periods, thereby ruling out financing of any 

sizable investments. Moreover, due to high-perceived risks in 

SME loans, access to competitive interest rates may also limit. 

       In many developing economies, banks prefer to lend to gov-

ernments, which offer less risk and higher returns, crowding out 

most of the private sector from the financial system. The problem 

related to finance includes lack of information on where to 

source for finance, restrictive lending offered by commercial 

banks, lack of access to finance, insufficient financing, lack of 

track record required by the banks, limited access to collateral, 

and the fact that financial institutions lack appropriate structure 

for dealing with SMEs. As a result of scarcity of finance, small 

enterprises are unable to expand, modernize or meet urgent or-

ders from customers. Capital is therefore necessary for the long-

term survival and growth of small enterprises. It should also be 

noted that more money than required can be much of a problem 
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as less money. More money means high cost for money in terms 

of interest and may also lead to un-worthwhile investments. 

       Most studies (Ngobo, 1995; Kibera and Kiberam, 1997; Chi-

joriga and Cassiman, 1997), point to finance as one of the key 

constraints to small enterprise growth. This is worsened by the 

absence of financial markets in the developing countries. Small 

enterprise owners cannot easily access finance to expand busi-

ness and they are usually faced with problems of collateral, fea-

sibility studies and the unexplained bank charges. This means 

that they cannot access finance to enable them to grow.  Ngobo 

(1995) , makes a detailed analysis of finance as a constraining 

factor and includes collateral, interest rates, extra bank charges, 

inability to evaluate financial proposals and lack of financial 

management skills as hindrances to small enterprise growth. Un-

der developed financial markets impose additional constraints. 

There are no financial instruments and no independent financial 

sources that are market driven. 

       Lack of access to credit/ finance is affects technology choice 

by limiting the number of alternatives that can be considered. 

Many SMEs may use inappropriate technology because it is the 

only one they can afford. In some cases, even where credit is 

available, the entrepreneur may lack freedom of choice because 

the lending conditions may force the purchase of heavy, immov-

able equipment that can serve as collateral for the loan. Credit 

constraints operate in variety of ways in Kenya where undevel-

oped capital market forces entrepreneurs to rely on self-financing 

or borrowing from friends or relatives. Lack of access to long-

term credit for small enterprises forces them to rely on high cost 

short term finance. 

2.3.3 Availability of Managerial experience on performance 

of SMEs 

       Many SMEs owners or managers lack managerial training 

and experience. The typical owner or managers of small busi-

nesses develop their own approach to management, through a 

process of trial and error. As a result, their management style is 

likely to be more intuitive than analytical, more concerned with 

day-to-day operations than long-term issues, and more opportun-

istic than strategic in its concept (Hill, 1987). Although this atti-

tude is the key strength at the start-up stage of the enterprise be-

cause it provides the creativity needed, it may present problems 

when complex decisions have to be made. A consequence of 

poor managerial ability is that SMEs owners are ill prepared to 

face changes in the business environment and to plan appropriate 

changes in technology. 

       Majority of those who run SMEs are ordinary lot whose ed-

ucational background is lacking. Hence they may not well be 

equipped to carry out managerial routines for their enterprises 

(King& McGrath, 2002). Management skills relate to the own-

er/manager and the enterprise. Bennet (1997) defines manage-

ment as concerned with the deployment of material, human and 

finance resources with the design of organization structure. 

Haimann (1977) looks at management as a process of getting 

tasks accomplished with and through people by guiding and mo-

tivating their efforts. 

 

Cant and Lightelm (2003) in a survey of small business failure 

maintain that entrepreneurs often have good ideas and are com-

petent but they do not have a clue on how to run a business and 

have no underlying appreciation of business fundamentals. Pro-

fessional experience has been cited as an important factor affect-

ing many aspects of entrepreneurial firms. Experience takes 

many guises and breadth of experience is shown to be an im-

portant factor driving the performance of firms, with the number 

of previous jobs positively related to new firm performance 

(Lumpkin & Marvel 2007). Thapa (2007) found a positive asso-

ciation between education and small business success. The like-

lihood of failure was also found to be associated with the own-

er/managerôs work experience prior to business launch and edu-

cation.  Human capital is the most critical agent of SME perfor-

mance. The recruitment of academically qualified employees is a 

necessary start for sustainable human capital development in all 

organizations. Human capacity has become a critical index of 

competition in the world of business to the extent that the devel-

opment of such capacities through training has become top prior-

ity in designing the strategic plan of business organizations (Tim 

& Brinkerhoff, 2008).  

       Education and skills are needed to run micro and small en-

terprises. Research shows that majority of the lot carrying out 

micro and small enterprises in Kenya are not quite well equipped 

in terms of education and skills. Studies suggest that those with 

more education and training are more likely to be successful in 

the SME sector (King & McGrath, 2002). As such, for small 

businesses to do well in Kenya, people need to be well informed 

in terms of skills and management. SMEs in ICT appear to be 

doing well with the sprouting of many commercial colleges of-

fering various computer applications. Further, studies show that 

most of those running SMEs in this sector have at least attained 

college level education (Wanjohi & Mugure, 2008). 

       Management is therefore necessary to enable group or busi-

ness goals to be accomplished through the functions of planning, 

staffing, directing, controlling activities, coordination and direct-

ing. Personal characteristics of the owner/manager were inter-

preted by Larson and Clute (1979) as lack of experience among 

small business managers who happen to be the owners leading to 

poor performance and consequently to business failure. Bamback 

and Lawyer (1979) also identified poor management as the root 

cause of many failings and poor performance of small business. 

Nzioka (1995) in the role of education in business performance 

notes that one of the things that hold back the development of 

small ï business is the need for better management. 

       Good management means need for proper planning, control, 

organizing skills and proper staffing with qualified and compe-

tent employees. 

       Harper (1984) observes that the poor growth of many enter-

prises of all sizes, suggest that the scarcity of competent manag-

ers is a more serious constraint on economic development. As the 

enterprise becomes larger, the more need for managers to plan, 

coordinate and control the activities of the enterprise. The owner 

who is likely to be the manager of the small enterprise may not 

have the training, skills and experience to steer the operations of 

the business successfully hence affecting business performance. 

He/she may operate in a very rigid environment sometimes not 

dictated by sound business and management decision but by so-

cial and cultural norms. The inability to keep proper records, to 

separate business operations from personal, manage cash flow 

and growth is likely to affect business performance. 

       The informal sector has proved that it can be a factor that 

can boost economic growth in Kenya. In this sector, practical 
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skills are being developed at low cost and with financial support, 

various types of small scale technology could be developed for 

labour-intensive enterprises that could absorb hundreds of young 

job seekers. However, those who run the businesses in this sector 

lack adequate business skills mainly attributed to low levels of 

education. It is not sufficient to know how to produce a high 

quality product. The producer must also know how to sell it ef-

fectively and how to control the financial side of the business and 

in doing that the entrepreneur must be skilled in business 

(Wanjohi, 2009). 

2.3.4 Access to infrastructure 

       The inadequacy of the physical infrastructure is a principle 

cause of low levels of investment and unsatisfactory performance 

of small and micro enterprises. The economic recovery strategy 

paper, 2003 has identified poor infrastructure as a critical factor 

that constrain profitable business in Kenya. The infrastructure 

problem includes poor state of roads, inaccessibility to land, 

work space, electricity and utility. Lack of allocation of suitable 

land to SMEs in most urban and rural areas is a major impedi-

ment to growth and development. Inaccessibility to land and lack 

of property rights hamper access to infrastructure and utilities by 

line SMEs (Nteere, 2012). 

       Ombura (1997) points out that infrastructure networks are 

useful instruments within network economies. Infrastructure and 

related services help to make things happen, it feeds and it is fed 

by trade, it fuels foreign direct investment, it backs up the crea-

tion and sustainability of industrial clusters, it cuts costs and rais-

es competitiveness. A spatial planning approach ensures the most 

efficient use of land by balancing competing demands within the 

context of sustainable development (Rozee, 2003). It becomes an 

ongoing, enduring process of managing change by a range of 

actors, in the interests of sustainable development (Tewdwr, 

2004). This makes efforts to promote industrial development 

extremely urgent and rural focused (Kinyua, 2012).  

2.3.5  Government regulations on performance of SMEs 

       The current constitutional framework and the new Micro and 

Small Enterprise Act 2012 (MSE Act 2012) provide a window of 

opportunity through which the evolution of SMEs can be realized 

through the devolution framework. However, the impact of devo-

lution of SMEs development depends on the architecture of the 

regulatory and institutional framework inclined to support SMEs 

in an economy (Kigguddu, 2000). Research by Harper (2004) 

observes that governments that are not concerned with the pro-

motion of small enterprises should examine the impact of its pol-

icies and programmes on the small businesses. Mann et al (1984) 

makes a similar observation that government regulation about 

wages, taxation, licensing and others are among the important 

reasons why the informal sector business develops. Without care-

ful attention, government policies could crush the small business 

sector in any economy. 

       Government policies should aim to encourage and promote 

the development of local technologies. Emphasis should be on 

the promotion of the local tool industry to reduce reliance on 

imports. SMEs are said to face a ñliability of smallness.ò Because 

of their size and resource limitations, they are unable to develop 

new technologies or to make vital changes in existing ones. Still, 

there is evidence that SMEs have the potential to initiate minor 

technological innovations to suit their circumstances. However, 

for SMEs to fully develop and use this potential, they need spe-

cific policy measures to ensure that technology services and in-

frastructure are provided. (Wanjohi, 2009).  Policy initiates in 

revitalizing the SME sub-sector should not be only government 

engineered, but all the stakeholders in development arena should 

take frontline.  

2.3.6  Performance of SMEs 

       Earlier studies have shown that several factors affect per-

formance in SMEs. The major factor has been shown as lack of 

capital and financial resources. However, Dia (1996) found that 

additional capital and finance can be overcome through innova-

tion and creativity. Kallon (1990) also found out that access to 

commercial credit did not contribute to entrepreneurial success in 

any significant way. Some researchers argue that small business-

es are undercapitalized. Business owners in Africa tend to de-

pend upon their own family savings and access to capital remains 

a challenge. Most of them cannot meet the requirements for 

commercial loans, and those who do find such loans expensive. 

       Administrative problems have been cited as a major cause of 

business failure. Kazooba (2006) found that poor record keeping 

and lack of basic business management experience and skills 

were major contributors. Other factors identified are inexperience 

in the field of business particularly lack of technical knowledge, 

lack of managerial skills, inadequate planning and failure to do 

market research (Lusier, 1996, Mahadea & Murphy 1996). 

       Ntakobajira (2013) exploring performance of SMEs con-

cludes that access to business information services affected the 

performance of business to a great extent and that access to fi-

nance affected performance of SMEs because it limited the en-

trepreneurs' ability to take advantage of opportunity as and when 

they arose. The study further concludes that technology affected 

the businesses to a very great extent by facilitating communica-

tion with both the supplier and customers, by easing the transpor-

tation of goods and by easing the marketing of the products.  

2.4 Empirical Review 

       A study by Mwania, (2011) on the effect of Biashara 

Boresha Loan (BBL) on Performance of Micro and Small enter-

prises owned by Kenya Commercial Bank (KCB) Ruiru branch 

customers with objectives to review the lending procedures of 

biashara boresha loan, to assess the effect of BBL on MSEs per-

formance and to find out the challenges faced in lending to 

SMEs, found out that besides BBL, there are other factors be-

lieved to have an effect on business performance. It also found 

no conclusive results on the relationship between entrepreneursô 

level of education and business performance. Of the 51% re-

spondents who received training in their areas of business, 49.5% 

reported that their businesses were doing well, concluding that 

relevant training can produce positive results in the running of 

businesses. Mwania concluded that infant businesses need sup-

port in their early years when their motivation is high and inno-

vation is low and that collateral requirements at KCB Ruiru 

should be made a bit flexible and repayment period should be 

increased to at least a year because SMEs only manage to access 

a small amount of loan due to short repayment periods. 53% of 

BBL customers interviewed felt the process was cumbersome. 

Some felt that after availing all the required documentation, the 

turnaround time was not acceptable. 52% of the entrepreneurs 

utilized the loan advanced 100% for working capital and their 

revenue increased from previous thus boosting the business per-

formance. 11.9% diverted the amounts advanced and they con-
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fessed as having difficulties in meeting their repayments on time. 

They also saw their sales turnover decrease from the previous 

due to the increase in operating costs brought about by the inter-

est rates on the loans advanced. 

       The study also found a positive correlation between BBL 

and entrepreneurs business performance and concluded that 

young businesses require more support financially to supplement 

their working capital. The study recommended that Kenya 

Commercial bank had a few issues to address such as lending 

procedures, collateral requirements and repayment period to en-

sure better customer satisfaction and that further research should 

be done on entrepreneurôs competencies, competition, govern-

ment regulations etc. 

       Another study by Gathitu (2007) on Factors affecting per-

formance of entrepreneurs in privately run secondary schools in 

Thika had objectives, to find out factors that entrepreneurs con-

sider important when locating a business, to identify the re-

sources and facilities entrepreneurs consider important for a sec-

ondary school, to determine the performance of private second-

ary school owned by professional teachers, to investigate wheth-

er those schools owned by professional teachers are more suc-

cessful than the rest, to investigate the marketing strategies used 

by entrepreneurs in private schools, to investigate the problems 

faced by entrepreneurs in secondary schools and what entrepre-

neurs thought could solve these problems. The study found out 

that many entrepreneurs do not assess the need when locating a 

school, but are mainly attracted to their location by personal con-

venience. It also found out that marketing strategies used were 

wanting and that most entrepreneurs appear to have more charity 

like objectives than business, which explains why their enterpris-

es are not doing well. The study recommended that the govern-

ment should have a policy change to encourage more entrepre-

neurs to start private schools. The study notes that the govern-

ment is the main beneficiary of private schools as their presence 

would go a long way in reducing its fiscal burden in education. 

The entrepreneurs should also be more aggressive in marketing 

their schools. Many location decisions are based on personal 

preferences that could mean that a business owner will locate a 

business within proximity. It is important though for an entrepre-

neur to eliminate personal preferences that are emotional other 

than rational (Gichira & Dickson,1991). It is very important for a 

business to be near market areas in order to serve the customers. 

A business owner must study the market and find out who is in-

terested in buying your service or product. Since almost all busi-

nesses need to have extra hands apart from the owner, it therefore 

needs to be located close to workers you need. Some areas espe-

cially the remote areas do not attract workers. Some communities 

will seek development and will welcome new business ventures 

while others will be hostile. Where the community is hostile, the 

location should be avoided as it affects the business negatively 

(Gichira & Dickson, 1991). 

       Kinyua (2014), researching on factors affecting the perfor-

mance of small and medium enterprises in the Jua Kali Sector in 

Nakuru town, Kenya  with objectives to investigate the role of 

finance, management skills, macro-environment factors and in-

frastructure on performance of small and medium-sized enter-

prises in the Jua Kali sector in Nakuru town. The findings indi-

cated that; that access to finance had the potential to positively 

affect performance of SMEs; management skills were found to 

positively and significantly affect performance of SMEs; macro 

environment factors were found to significantly affect perfor-

mance and Infrastructure did not significantly affect performance 

of SMEs in the study area. The study results also indicated that 

as number of years in operations increased the performance in 

SMEs increased. The study recommended that banks should im-

prove access to finance through offering better lending terms and 

conditions and collateral requirements; focus on acquiring ap-

propriate management skills such as financial, marketing and 

entrepreneurial skills and effectively strengthen the macro envi-

ronment in order to increase SMEs performance.  

       A study by Mugo (2012) to investigate factors affecting 

women entrepreneursô performance in Central Business District 

(CBD) of the city of Nairobi, had the objectives, to assess the 

financial accessibility, assess the effect of record keeping chal-

lenges, to establish effect of budgeting on financial factors affect-

ing women entrepreneursô performance, and to establish the ef-

fect of working capital management on the women entrepre-

neursô performance. The study also identifies other factors affect-

ing performance of women entrepreneurs as, lack of entrepre-

neurial training and education, outdated technology on women, 

poor access to markets, mismanagement of resources by women, 

lack of management skills and fraud. The study identifies finance 

as the major impediment affecting performance of women entre-

preneurs. It recommends that banks should develop a product for 

women entrepreneurs that is special to allow them access loans. 

It further recommends that government should offer business 

training to women and that it should have good policies in sup-

port of women entrepreneurs. The study advocates for women 

education through seminars to help them keep proper records 

which shows proper business operation, and help them assess the 

business margins and mark-up to weigh the rate of business re-

turns on their own.  

2.5 Critique of Existing Literature  Relevant to the Study 

       The study agrees with Mwania, (2011); Mugo (2012) and 

Kinyua, (2014) that finance affects performance of SMEs. Fi-

nance aspect is key in any business and most of the reviewed 

studies do talk about it. But it is notable that finance alone cannot 

make entrepreneurs successful. It must be in uniformity with the 

personôs will to succeed in business and the training in the field 

in which the enterprise is set. The above studies ignore the aspect 

of government as a regulator of the business environment and the 

fact that enterprises do not gain their full potential when they do 

not comply with set laws and regulations. This makes them target 

to harassment and exploitation by law enforcers which in the 

long term is expensive, disrupts business and affects its perfor-

mance. 

       SMEs continue to be hailed as a huge employer in the Ken-

yan economy. However, the entrepreneurs still continue to lan-

guish in poverty since most of them do the businesses for their 

survival. Many SMEs though operational stagnate at one stage 

for many years, performing dismally and employing only the 

owner. This means that such SMEs die when the owners die. No 

legacy and perpetuity is expected when performance in these 

SMEs is negligible. 

2.6    Research Gap  

       A lot of research has been carried out locally and interna-

tionally reviewing small and micro enterprises. Most of these 

research concentrate on businesses in the cities and urban cen-
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tres. They also concentrate on their study areas based on their 

own objectives. There is scarcity of literature touching on the 

rural traders. Therefore, the proposed study will build on the lo-

cal literature on factors that affect performance of rural market 

traders. Similar studies have focused on the challenges faced by 

SME traders but this study will concentrate on what affects their 

performance. The impact of access to business information, ac-

cess to finance and availability of managerial experience are yet 

to be researched as a single intervention in a rural setting. This 

study will concentrate mainly on the factors that affect perfor-

mance of vendors in Limuru market of Kiambu County, Kenya. 

The scarce availability of reliable and valid data continues to be 

one of the key obstacles in understanding small and micro entre-

preneurs in the rural Kenya. This study will help to build on the 

locally scarce available data.  

2.7    Summary  

       The study is on the factors affecting performance of small 

and micro enterprises in Limuru town market of Kiambu County. 

The theories used to explain the study are the balanced score card 

theory and the sociological theory. The studies quoted are Mwan-

ia, (2011) on the effect of Biashara Boresha Loan (BBL) on Per-

formance of Micro and Small enterprises owned by Kenya 

Commercial Bank (KCB) Ruiru branch customers; Gathitu 

(2007) on Factors affecting performance of entrepreneurs in pri-

vately run secondary schools in Thika; Kinyua, (2014) on factors 

affecting the performance of small and medium enterprises in the 

Jua Kali Sector in Nakuru town, Kenya and a study by Mugo 

(2012), to investigate factors affecting women entrepreneursô 

performance in Central Business District (CBD) of the city of 

Nairobi. 

 

III.  METHODOLOGY 

3.1 Introduction 

       This chapter presents the research methodology adopted in 

conducting the study in order to achieve the studyôs objective 

which is to find out the factors that affect the performance of 

small and micro enterprises in Limuru town market of Kiambu 

County. The chapter is thus structured into research design, tar-

get population and sample, data collection and data analysis. 

3.2 Research Design 

       Research design is the arrangement of conditions for collec-

tion and analysis of data in a manner that aims to combine rele-

vance to the research purpose with economy in procedure (Ko-

thari, 2004). The study adopted a descriptive design because the 

study seeks to answer the why, how and when of the problem 

under study. There are a number of advantages of descriptive 

research, however the two main benefits of this research method 

is being able to use various forms of data as well as incorporating 

human experience. It gives researchers the ability to look at 

whatever they are studying in so many various aspects and can 

provide a bigger overview as opposed to other forms of research. 

       Descriptive research involves field survey where the re-

searcher goes to the population of interest to ask certain issues 

about the problem under the study. Mugenda and Mugenda 

(2003) describe descriptive research design as a systematic, em-

pirical inquiring into which the researcher does not have a direct 

control of independent variable as their manifestation has already 

occurred or because they inherently cannot be manipulated. In-

ferences about relationships between variables are made from 

concomitant variables. 

       The research design was a survey conducted on a sample of 

small and medium sized enterprises (SMEs) within the Limuru 

market, Kiambu County. According to Owens (2002), survey 

research design has the advantage of uniqueness since infor-

mation gathered is not available from other sources, having unbi-

ased representation of population of interest and standardization 

of measurement as same information is collected from every re-

spondent. 

3.3 Target Population 

       The target population consisted of all the SMEs operating 

within the Limuru Market in Kiambu County. From the records 

of Limuru Sub-county of Kiambu County, there are 965 regis-

tered business operators in Limuru town Market. The businesses 

in operation are mainly in cereals, fruits, beverages, vegetables 

and poultry. This is as shown in table 3.1 below: 

 

Table 3.1   Target Population 

 

Category Frequency 

Cereals 300 

Fruits 280 

Tubers 104 

Vegetables 229 

Poultry 52 

Total 965  

 

3.4 Sample size and sampling technique 

       The section discusses the sampling technique and how the 

sample size is arrived at. The sampling design refers to the sam-

pling method used to arrive at the sample size. 

 

3.4.1 Sample size  

       According to Mugenda and Mugenda (2003), a sample of 

10-30% is good enough if well chosen and the elements in the 

sample are more than 30. Mugenda and Mugenda (2003) further 

explains a simplified formula for calculating sample size of a 

population that is less than 10,000 as below: 

n 

nf=  ------------------- 

 1 + n/N 

Where:   nf   =     the desired sample size when the population 

is less than 10,000 

               n    =     the desired sample when the population is more 

than 10,000 

              N    =     the estimate of the population size  

 

384 

nf=  ------------------- =   274 

 1 + 384/965 

       This gives a sample size of 274 respondents as indicated in 

the table 3.2 below. The sampling frame included: cereals, fruits, 

tubers, vegetables and poultry. 

 

Table 3.2   Sample size 

 

Category Frequency Sample pro-

portion 

Sample 

size 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     118 

ISSN 2250-3153  

www.ijsrp.org  

Cereals 300 28% 84 

Fruits 280 28% 79 

Tubers 104 28% 29 

Vegetables 229 28% 67 

Poultry 52 28% 15 

Total 965 28% 274 

 

3.4.2 Sampling technique  

       The study applied stratified sampling technique where 28% 

of the population in each sampling frame was selected to partici-

pate in the study. For the exact individuals to participate in the 

study, the researcher used simple random sampling technique as 

it offers every member of the population an equal chance of be-

ing included in the sample. 

 

3.5 Research instrument  
       The study employed the use of questionnaires to collect pri-

mary data. Gall and Borg (1996) points out that, questionnaires 

are appropriate for studies since they collect information that is 

not directly observable as they inquire about feelings, motiva-

tions, attitudes, accomplishments as well as experiences of indi-

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 semi-structured, 

was administered through drop and pick-later method to the 

sampled population.  

 

3.6 Data collection procedure 

       The researcher administered the questionnaires to the rele-

vant respondents in an effort to achieve the necessary infor-

mation. Research assistants were used to assist the researcher in 

gathering the information. The assistants were trained and under-

stood the research study and what was expected of them. The 

research assistants were trained on the aspects of the question-

naire and on how to handle the respondents to ensure that ethical 

considerations were observed. Self-administered questionnaires 

allow the participants to respond to the questions by themselves 

and at their own pace. They ease the respondentsô burden by giv-

ing them the time to think through their responses (Monsen & 

Horn, 2008). 

 

3.7 Data Analysis and Presentation 

3.7.1 Data Analysis 

       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 and ana-

lyzed. Qualitative analysis consisted of examining, categorizing, 

tabulating and recombining evidences to address the research 

questions. 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 

through the use of statistical techniques such as frequency 

counts, percentages, arithmetic means, modes, pie charts and 

tabulation to show differences in frequencies.  Qualitative data 

was analyzed descriptively. Bar charts were used to display nom-

inal or ordinal data. Statistical Package for Social Sciences 

(SPSS) versions 21.0 were used to aid in coding, entry and anal-

ysis of quantitative data obtained from the closed ended ques-

tions.   

       The study used multivariate regression analysis to establish 

relationship between the independent variables and the depend-

ent variable by use of the following regression: 

Y= ɓ0 + ɓ1 ɉ1 + ɓ2 ɉ2 + ɓ3 ɉ3 + ɓ4ɉ4 + ɓ5ɉ5 +ʻ  

Where; 

Y = Business performance (Dependent Variable) 

X1 ï X4 ï Independent Variables 

X5 ï Moderating Variable 

X1 = Business Information Services 

X2 = Access to Finance 

X3 = Availability of Management Experience 

X4 = Access to Infrastructure 

X5 = Government Policy and Regulations (Moderating Variable) 

ɓ0 = Co-efficient of the model 

ɓ1 ï ɓ5 = Beta Co-efficients of Determination  

ʻ = Stochastic Error Term 

 

3.7.2 Data Presentation 

       Quantitative data was presented through the use of statistical 

techniques such as bar charts, pie charts, percentages and fre-

quency counts.  Qualitative data was presented descriptively.   

 

IV.  FINDINGS AND DISCUSSION 

4.1 Introduction  

       This chapter presents the analysis, presentation, discussion 

and interpretation of the data collected from the administered 

questionnaires. The collected data was edited and cleaned for 

completeness in preparation for coding. Descriptive statistics 

such as mean and standard deviation were used to analyze the 

data. Regression analysis was used to test the relationship be-

tween the variables under study in relation to the objectives of 

the study. Analysis of variance (anova) was used to confirm the 

findings of regression. 

 

4.2 Results of the Pilot study 

4.2.1 Data Reliability 

       To test the reliability of the Likert scale used in this study, 

reliability analysis was done using Cronbachôs Alpha as the 

measure. A reliability co-efficient of Ŭ Ó 0.7 was considered ade-

quate. In this case, a reliability co-efficient of 0.805 was regis-

tered indicating a high level of internal consistency for the Likert 

scale used as shown in table 4.2 below. 

 

 

 

 

 

 

 

Table 4.1 Cronbachôs Alpha 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on Standardized 

Items N of Items 
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Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on Standardized 

Items N of Items 

0.805 0.767 24 

 

4.3 Demographic Information  

4.3.1  Response rate 

       A total of 274 questionnaires were administered and the 

study managed to obtain 161 completed questionnaires represent-

ing 58.76% response rate. The questionnaires contained ques-

tions that addressed the objectives of the study. The objectives of 

the study were: To establish the influence of access to business 

information on performance of small and micro enterprises in 

Limuru town market of Kiambu County; To examine the effect 

of access to finance on performance of small and micro enter-

prises in Limuru town market of Kiambu County; To determine 

the effect of availability of managerial experience on perfor-

mance of small and micro enterprises in Limuru town market of 

Kiambu County and To determine the effect of access to infra-

structure on performance of small and micro enterprises in Li-

muru town market of Kiambu County. The response rate is as 

shown in Table 4.1.  

 

 

 

Table 4.2: Response Rate 

 

Response rate Frequency Percentage 

Completed 161 58.76% 

 
Incomplete 113 41.24% 

Total 274 100 

4.3.2 Main Business Activity  

       The study sought to know the business activities the re-

spondentsô of Limuru town market were involved in. The study 

established that most (32.9%) of the respondentsô were vegetable 

dealers followed by 31.1% of the respondents who dealt in cere-

als and then 20.5% of the respondents who sold fruits. Only 4.3% 

of the respondentsô were poultry dealers. This indicates that the 

study sought answers from respondentsô who engaged in differ-

ent business activities. The findings are as shown in Figure 4.1; 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1: Main Business Activity 

 
 

4.3.3 Years of Existence 

       The study sought to know the number of years the business-

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 for 8-10 years at 20.5% and 

then those with 5-7 years of existence at 15.5%. Only 8.7% had 

been in existence for 2-4 years. This indicates that the businesses 

have been around long enough to understand the issues sought by 

the researcher. The findings are as shown in Table 4.3 

 

 

Table 4.3 Years of Existence 

 

 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 13.1 

2-4 years 14 8.7 

Total 161 100.0 

 

4.3.4 Gender of the Respondents 

       The researcher sought and obtained the gender 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 implies that most of the 

respondentsô in Limuru Town market are female. The study find-

ings are as shown in Figure 4.2 

 

 

Figure 4.2 Gender of the Respondents 

 

 
 

 

4.3.5 Level of Education 

       The respondents were further requested to indicate their 

highest level of education. It is important to consider the level of 

education of the respondents because it has an impact on the way 

the respondents interpret the questions.  The study found out that 

majority (55.6%) of the respondents were primary school leavers 

while 38.9% were secondary school leavers. Those who had a 

college level of education were the least at 5.6%. The study find-

ings are shown in figure 4.3 below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3: Level of Education 
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4.3.6 Number of Employees 

       The study further sought to know the size of the businesses 

at Limuru Town market by virtue of the number of employees 

each had. The study established that 97% of the businesses had 

0-5 employees followed by those who had 6-10 employees at 

1.8% and those with 11-15 employees at 1.2%. This indicates 

that most of the businesses in Limuru Town market are micro 

businesses of less than 5 employees. The results are shown by 

Table 4.4 below. 

 

Table 4.4: Number of Employees 

 

 Frequency Percent 

0-5 156 97.0 

6-10 3 1.8 

11-15 2 1.2 

Total 161 100 

 

4.3.7 Source of Initial Capital  

       The study further requested the respondentsô to indicate 

where they obtained their initial capital from. The study estab-

lished that majority (75.2%) of the businesses obtained their ini-

tial capital from personal savings followed by 11.8% of the re-

spondents who obtained their initial capital from family mem-

bers. Only 1.9% obtained their capital from bank loans. This im-

plies that most respondents obtain their initial capital from 

sources that attract little or no interest rates. The study findings 

are as shown in Table 4.5 below. 

 

Table 4.5:  Source of Initial Capital 

 

 Frequency Percent 

Personal savings 121 75.2 

Family 19 11.8 

Relatives 16 9.9 

Bank loans 3 1.9 

Others 2 1.2 

Total 161 100 

 

4.4. Business Information Services 

       In this section, the researcher sought to know the extent to 

which Business Information Services affected the performance of 

Micro and Small Enterprises in Limuru Town Market. The extent 

was measured on a Likert Scale of 1-5 where 5- To a very great 

extent, 4-  To a Great Extent,     3- To a Moderate Extent, 2- 

Small Extent, and 1- No extent. Interpretation was done as fol-

lows:   1-1.5: No extent; 1.6-2.5: Small Extent; 2.6-3.5: Moderate 

Extent; 3.6-4.5: Great Extent and    4.6 - 5.0: Very Great Extent. 

The results of the study are as shown in Table 4.5 below;  

 

Table 4.5: Effect of Business Information Services 

 

 Mean Std. Deviation 

Access to business information 

affects performance of my 

business 

2.95 1.85 

Business information is readily 

available in this market  
1.51 1.06 

The information available is 

relevant to our business  
1.42 0.91 

The information available in-

forms us of the changes in the 

business environment 

1.39 0.90 

The information necessary for 

the business is availed on time 
1.31 0.86 

Overall Mean 1.72 1.12 

 

       The study established that access to business information 

affects performance of businesses at Limuru Town Market to a 

moderate extent (M= 2.95, SD= 1.85). Business information was 

only readily available at the Limuru Town Market only to no 

extent at all (M=1.51, SD= 1.06) and the available information 

was not relevant (M= 1.42, SD= 0.91). Further, the information 

available does not inform the respondents of the changes in the 

business environment (M= 1.39, SD= 0.90) nor does it get 

availed on time (M= 1.31, SD= 0.86). The standard deviations 

recorded indicate the extent to which the respondentsô opinions 

about the statements on business information varied. The re-
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spondentsô differed more on the statement in regard to whether 

access to business information affects performance of businesses 

(SD= 1.85) while they differed less on the statement that the in-

formation necessary for the business is availed on time (SD= 

0.86). Overall, the business information services at Limuru Town 

Market affected the performance of businesses only to a small 

extent (M= 1.72, SD= 1.12). 

 

4.5 Access to Finance 

       The researcher further sought to know the extent to which 

access to finance affected the performance of Micro and Small 

Enterprises in Limuru Town Market. The extent was measured 

on a Likert Scale of 1-5 where 5- To a very great extent, 4-  To a 

Great Extent,  3- To a Moderate Extent, 2- Small Extent, and 1- 

No extent. Interpretation was done as follows:   1-1.5: No extent; 

1.6-2.5: Small Extent; 2.6-3.5: Moderate Extent; 3.6-4.5: Great 

Extent and    4.6 - 5.0: Very Great Extent. The results of the 

study are as shown in Table 4.6 below;  

 

Table 4.6: Effect of Access to Finance 

 

 Mean Std. Deviation 

Accessibility to capital exposes 

my business to better opportuni-

ties 

4.43 1.38 

Accessibility to capital has led 

to improved business perfor-

mance 

4.37 1.16 

Accessibility to capital for my 

business is very challenging  
4.18 1.29 

Overall Mean 4.33 1.08 

 

       The study established that access to capital exposes busi-

nesses in Limuru Town Market to better opportunities to a great 

extent (M= 4.43, SD= 1.38) while it also leads to improved busi-

ness performance to a great extent (M= 4.37, SD= 1.16). The 

study also found out that access to capital for businesses is very 

challenging to a great extent (M= 4.18, SD= 0.69). Overall, ac-

cess to finance affected the performance of business at Limuru 

Town Market to a great extent (M= 4.33, SD= 1.08). The stand-

ard deviation indicated that the responses were not necessarily 

clustered around the mean but were dispersed.   

 

4.6 Availability of Managerial Experience 

       In this section, the researcher sought to know the extent to 

which Availability of Managerial Experience affected the per-

formance of Micro and Small Enterprises in Limuru Town Mar-

ket. The extent was measured on a Likert Scale of 1-5 where 5- 

To a very great extent, 4-  To a Great Extent,     3- To a Moderate 

Extent, 2- Small Extent, and 1- No extent. Interpretation was 

done as follows:   1-1.5: No extent; 1.6-2.5: Small Extent; 2.6-

3.5: Moderate Extent; 3.6-4.5: Great Extent and    4.6 - 5.0: Very 

Great Extent. The results of the study are as shown in Table 4.7 

below;  

 

Table 4.7 Effect Availability of Managerial Experience 

 

 Mean Std. Deviation 

Availability of managerial skills 

and experience affects my busi-

ness  

3.89 1.35 

Training on managerial skills 

are required in my business 
3.62 1.54 

I get training on business man-

agement skills frequently.  
2.37 1.49 

Overall Mean 3.30 1.45 

 

       The study established that availability of managerial skills 

and experience affects businesses at Limuru Town Market to a 

great extent (M= 3.89, SD=1.35) while training on managerial 

skills are required in the businesses to a great extent (M= 3.62, 

SD=1.54). Further, the respondents reported that they do not get 

trainings on business management skills frequently (M= 2.37, 

SD= 1.49). Overall, availability of managerial experience affect-

ed business performance only to a moderate extent (M= 3.30, 

SD= 1.45). However, there were variations in the responses as 

evidenced by the standard deviations shown along side.  

 

4.7 Access to Infrastructure 

       In this section, the researcher sought to know the extent to 

which Access to infrastructure affected the performance of Micro 

and Small Enterprises in Limuru Town Market. The extent was 

measured on a Likert Scale of 1-5 where 5- To a very great ex-

tent, 4-  To a Great Extent,     3- To a Moderate Extent, 2- Small 

Extent, and 1- No extent. Interpretation was done as follows:   1-

1.5: No extent; 1.6-2.5: Small Extent; 2.6-3.5: Moderate Extent; 

3.6-4.5: Great Extent and    4.6 - 5.0: Very Great Extent. The 

results of the study are as shown in Table 4.8;  

 

Table 4.8 Effect of Access to Infrastructure 

 

 

Mean 

Std. Devia-

tion 

Good road network is available to us 

around Limuru market and its easy to 

bring our stock to the market 

4.16 1.09 

Infrastructure affects performance in 

our business 
4.05 1.20 

The working space allocated is accessi-

ble   
3.65 1.27 

The working space allocated is suffi-

cient for our business  
3.45 1.29 

There is sufficient light in the allocated 

working space 
3.13 1.67 

Foot paths in the market are in good 

condition  
3.06 1.51 

Toilets are available and are accessible 

in the market 
2.81 1.41 

Overall Mean 3.47 1.35 

 

       The study established that good road network is available to 

the business people around Limuru market and itôs easy for them 
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to bring stock to the market to a great extent (M= 4.16, SD= 

1.09). The study also found out that infrastructure affects per-

formance of businesses to a great extent (M= 4.05, SD= 1.20). 

The respondentsô also reported that the working space allocated 

to them is accessible to a great extent (M= 3.65, SD= 1.27) and 

sufficient only to a moderate extent        (M= 3.45, SD= 1.29). 

Foot paths in the market are in good condition only to a moderate 

extent (M= 3.06, SD= 1.51) while toilets are available and are 

accessible also only to a moderate extent (M= 2.81, SD= 1.41).   

Overall, infrastructure affected performance only to a moderate 

extent though varying opinions were given by the respondentsô 

as evidenced by the significant standard deviations. 

 

4.8 Government Policy and Regulations 

       In this section, the researcher sought to know the extent to 

which Government Policy and Regulations affected the perfor-

mance of Micro and Small Enterprises in Limuru Town Market. 

The extent was measured on a Likert Scale of 1-5 where 5- To a 

very great extent, 4-  To a Great Extent,     3- To a Moderate Ex-

tent, 2- Small Extent, and 1- No extent. Interpretation was done 

as follows:   1-1.5: No extent; 1.6-2.5: Small Extent; 2.6-3.5: 

Moderate Extent; 3.6-4.5: Great Extent and    4.6 - 5.0: Very 

Great Extent. The results of the study are as shown in Table 4.9;  

 

Table 4.9: Effect of Access to Infrastructure 

 

 

Mean 

Std. Devia-

tion 

Government policy and regulations 

affects our business in Limuru market 
4.16 1.09 

Overall Mean 4.16 1.09 

 

       The study established that government policy and regula-

tions affects businesses in Limuru Town market to a great extent 

as evidenced by (M= 4.16, SD= 1.09). However, the respondentsô 

had varying opinions on the extent to which policy and regula-

tions have on the businesses as evidenced by the significant value 

of more than one standard deviation.   

 

4.9 Business Performance 

4.9.1 Business Performance Measurement 

       The study sought to know how the respondentsô measured 

the performance of their businesses. The study found out that 

majority (88.2%) of the respondentsô measured the performance 

of their businesses using sales while 11.8% measured the per-

formance of their businesses using number of customers as 

shown in Table 4.10. Further, 59.6% of the respondentsô felt their 

method of measurement to be effective while 40.4% felt their 

method was very effective.  

 

Table 4.10: Business Performance Measurement 

 

 Frequency Percent 

Using sales 142 88.2 

Using number of customers 19 11.8 

Total 161 100.0 

 

4.9.2 Extent of Business Performance 

       The researcher sought to know the extent to which the Micro 

and Small Enterprises in Limuru Town Market were performing 

in relation to various performance parameters. The extent was 

measured on a Likert Scale of 1-5 where 5- To a very great ex-

tent, 4-  To a Great Extent, 3- To a Moderate Extent, 2- Small 

Extent, and 1- No extent. Interpretation was done as follows:   1-

1.5: No extent; 1.6-2.5: Small Extent; 2.6-3.5: Moderate Extent; 

3.6-4.5: Great Extent and    4.6 - 5.0: Very Great Extent. The 

results of the study are as shown in Table 4.11;  

 

Table 4.11: Extent of Business Performance 

 

 Mean Std. Deviation 

Increase in sales 4.60 0.55 

Business expansion 4.41 0.89 

Customer retention 3.68 0.98 

Increase in stock 3.45 1.13 

Waste reduction 1.76 0.74 

Cost reduction 1.61 0.71 

Overall Mean 3.25 0.83 

 

       In relation to increase in sales, the respondentsô rated their 

businesses to be doing well to a very great extent (M= 4.60, SD= 

0.55) while business expansion was rated to a great extent (M= 

4.41, SD= 0.89). The ratings on customer retention (M= 3.68, 

SD= 0.98) and increase in stock (M= 3.45, SD= 1.13) also indi-

cated that the performance on those aspects was to a great extent 

and moderate extent respectively. Waste reduction (M= 1.76, 

SD= 0.74) and Cost reduction (M= 1.61, SD= 0.71) were the least 

rated performance parameters indicating they were rated to a 

small extent.  Overall, the businesses in Limuru Town market 

were rated to be doing well to a moderate extent (M= 3.25, SD= 

0.83). 

 

4.9.3 Ways of Improving Business Performance   

       Lastly, the study sought to know the various ways through 

which the respondents can improve the performance of their 

businesses. Majority (70.2%) of the respondentsô suggested ac-

cess to finance as the greatest way of improving performance 

while 14.9% suggested management training and practice. Only 

3.1% suggested improved access to information as a way of im-

proving the businesses at Limuru Town Market. The results of 

the study are as show in Table 4.12;  

 

Table 4.12: Ways of Improving Business Performance 

 

 Frequency Percent 

Access to finance 113 70.2 

Management training and practice 24 14.9 

Access to infrastructure 19 11.8 
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Access to business information  5 3.1 

Total 161 100.0 

 

4.10 Regression Analysis 

       The researcher conducted a moderated regression analysis to 

explain the effect of various factors on the performance of busi-

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 using Statistical 

Package for Social Sciences (SPSS).  

 

4.10.1 Model Summary  

The model summary is shown in table 4.13 below. 

 

Table 4.13: Model Summary 

 

Model Summary 

Model R 

R 

Square 

Adjusted 

R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .582
a
 .339 .322 .99401841 .339 6.278 4 126 .0001 

2 .667
b
 .445 .431 .99498911 .106 7.476 1 125 .0072 

a. Predictors: (Constant), Access to Infrastructure, Access to Finance , 

Availability of Management Experience, Business Information Services 

b. Predictors: (Constant), Access to Infrastructure, Access to Finance , 

Availability of Management Experience, Business Information Services, 

Government Policy and Regulations 

 

       In a model summary, the ñRò value is used to indicate the 

strength and direction of the relationship between the variables. 

The closer the value gets to 1, the stronger the relationship. In 

this case as shown in model 1 in Table 4.13, R= 0.582. This 

means there was an overall strong and positive relationship be-

tween the variables. The R-Square in the study was found to be 

0.339. This value indicates that the independent variables (Ac-

cess to Infrastructure, Access to Finance, Availability of Man-

agement Experience and Business Information Services) can 

explain 33.9% of the variance in the performance of businesses 

at Limuru Town Market.  

       The ñRò for the moderated model summary is 0.667 indicat-

ing a stronger relationship between variables as a result of intro-

ducing the government policy and regulation variable. In this 

case, the independent variables now account for 44.5% of the 

performance of micro and small enterprises in Limuru town mar-

ket. When Government Policy and Regulations was added as a 

moderating variable, a 0.106 change in R square was reported as 

shown in Table 4.13 Model 2. This 10.6% increase in the varia-

tion can be explained by the addition of moderating variable 

(Government Policy and Regulations). This increase is statistical-

ly significant (pÒ 0.0072).  

 

4.10.2 Coefficients of Determination 

       The Unstandardized Coefficients of determination under the 

B column in Table 4.14 (model 2) were used to substitute the 

unknown beta values of the regression model. The beta values 

indicated the direction of the relationship. A positive or negative 

sign indicates the nature of the relationship. The significant val-

ues (p-value) under sig. column indicate the statistical signifi-

cance of the relationship or the probability of the model giving a 

wrong prediction. A p-value of less than 0.05 is recommended as 

it signifies a high degree of confidence.  

 

Table 4.14: Co-efficients of Determination 

 

Model 

Unstand-

ardized 

Coeffi-

cients 

Stand-

ardized 

Coeffi-

cients t 

(P-

value) 

Sig. 

 B 

Std. 

Error Beta   

1 (Constant) 
.01

7 
.087 

 5.19

7 
.000 

 

Business Information Ser-

vices 

.10

8 
.086 .112 

2.26

0 
.026 

Access to Finance  
.02

3 
.088 .023 

3.26

3 
.001 

Availability of Management 

Experience 

.15

0 
.091 .147 

2.65

5 
.009 

Access to Infrastructure 
.01

1 
.086 .011 

1.13

0 
.261 

2 (Constant) 
.01

9 
.087  

5.21

5 
.000 

 Business Information Ser-

vices 

.11

2 
.086 .117 

2.30

8 
.022 

Access to Finance  
.23

9 
.090 .039 

3.43

0 
.001 

Availability of Management 

Experience 

.17

3 
.095 .169 

2.83

2 
.006 

Access to Infrastructure 
.01

3 
.086 .014 

1.15

5 
.250 

Government Policy and 

Regulations 

.08

0 
.093 .081 

2.86

8 
.005 

a. Dependent Variable: Business Perfor-

mance 

   

 

       In this case, all the predictor variables except Access to In-

frastructure (p= 0.250) produced statistically significant results 

p< 0.05 (Access to Finance (p= 0.001), Availability of Manage-

ment Experience (p= 0.006), Business Information Services (p= 

0.022) and Government Policy and Regulations (p= 0.005).   

 

The equation for the regression model is expressed as:   

Y= ɓ0 + ɓ1 ɉ1 + ɓ2 ɉ2 + ɓ3 ɉ3 + ɓ4ɉ4 + ɓ5ɉ5 +ʻ  

Y= 0.19 + 0.112 ɉ1 + 0.239 ɉ2 + 0.173 ɉ3 + 0.13ɉ4 + 0.80ɉ5  

Where; 

Y = SMEs performance (Dependent Variable) 

X1 ï X4 ï Independent Variables 

X5 ï Moderating Variable 
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X1 = Business Information Services 

X2 = Access to Finance 

X3 = Availability of Management Experience 

X4 = Access to Infrastructure 

X5 = Government Policy and Regulations 

ɓ0 = Co-efficient of the model 

ɓ1 ï ɓ5 = Beta Co-efficients of Determination  

ʻ = Stochastic Error Term 

 

       The results of the regression equation show that if all the 

predictor variables were rated zero, business performance of the 

businesses in Limuru town Market would be 0.19.  However, all 

the predictors had a positive relationship with the dependent var-

iable. A unit increase in Business Information Services would 

lead to improved business performance by 0.112 while a unit 

increase in Access to Finance would improve business perfor-

mance by 0.239. A unit increase in the Availability of Manage-

ment Experience would improve business performance by 0.173. 

A unit increase in Access to Infrastructure would lead to 0.13 

improvement in business performance while a unit increase in 

Government Policy and Regulations would lead to improved 

business performance by 0.80. The Stochastic Error Term was 

assumed to be zero.  

 

4.10.3 Analysis of Variance (ANOVA)  

       Analysis of variance was also done to establish the signifi-

cance of the regression model.  

 

Table 4.15 Analysis of Variance 

 

ANOVA
c
 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 
Regression 5.049 4 1.262 6.278 .0001

a
 

Residual 124.497 126 .988   

 Total 129.547 130    

2 
Regression 5.796 5 1.159 13.754 .0001

b
 

Residual 123.750 125 .990   

 Total 129.547 130    

a. Predictors: (Constant), Access to Infrastructure, Access to Fi-

nance , Availability of Management Experience, Business Infor-

mation Services 

b. Predictors: (Constant), Access to Infrastructure, Access to Fi-

nance , Availability of Management Experience, Business Infor-

mation Services, Government Policy and Regulations 

c. Dependent Variable: Business Performance   

 

       At 95% confidence interval, a significant value (p-value) of 

0.0001 and F-value of 13.754 was registered as shown in Table 

4.15 (Model 2). This shows that the regression model has a prob-

ability of less than 0.0001of giving the wrong prediction. Hence, 

the regression model used above is a suitable prediction model 

for explaining the factors influencing the performance of busi-

nesses in Limuru Town Market.  

 

V. SUMMARY, CONCLUSIONS, RECOMMENDA-

TIONS 

5.1 Introduction  

       This chapter provides a summary of the study, discussions 

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 of Major Findings  

       The study sought to establish the factors affecting the per-

formance of micro and small enterprises in Limuru Town Market 

of Kiambu County. A total of 274 questionnaires were adminis-

tered and the study managed to obtain 161 completed question-

naires representing 58.76% response rate.  The questionnaires 

contained questions that addressed the objectives of the study.  

5.2.1 Access to business information services 

       The study established that access to business information 

affects performance of businesses at Limuru Town Market to a 

moderate extent and this information was not readily available at 

the Market. Even the available information was not deemed to be 

relevant nor does it inform the respondents of the changes in the 

business environment on time. Overall, the business information 

services at Limuru Town Market affect the performance of busi-

nesses at Limuru Town Market only to a small extent.  

5.2.2 Access to Finance 

       Further, the study established that access to finance exposes 

businesses in Limuru Town Market to better opportunities to a 

great extent while it also leads to improved business performance 

to a great extent. The study also found out that access to capital 

for businesses is very challenging to a great extent. Overall, ac-

cess to finance affects the performance of business at Limuru 

Town Market to a great extent.  

5.2.3 Availability of Managerial Experience 

       The study further found out that availability of managerial 

skills and experience affects businesses at Limuru Town Market 

to a great extent while the respondents felt that training on mana-

gerial skills are required in the businesses to a great extent. Fur-

ther, the respondents reported that they do not get trainings on 

business management skills frequently. Overall, availability of 

managerial experience affected business performance only to a 

moderate extent. 

5.2.4 Access to Infrastructure 

       On infrastructure, the study established that good road net-

work is available to the business people around Limuru market 

and itôs easy for them to bring stock to the market to a great ex-

tent. The respondentsô reported that the working space allocated 

to them is accessible to a great extent but is sufficient only to a 

moderate extent. Foot paths in the market are in good condition 

only to a moderate extent while toilets are available and are ac-

cessible also only to study also found out that infrastructure af-

fects performance of businesses to a great extent.  

5.2.5 Government Policy and Regulations 

       Government policy and regulations affects businesses in 

Limuru Town market to a great extent. On previous studies, Kin-

yua (2014), researching on factors affecting the performance of 

small and medium enterprises in the Jua Kali Sector in Nakuru 

town in Kenya  found out that access to finance had the potential 

to positively 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 affect 

performance of SMEs in the study area. The study results also 

indicated that as number of years in operations increased the per-

formance in SMEs increased. Therefore, the finding of this study 

supports existing literature.  

5.3 Conclusion 

       The objective of the study was to establish the factors affect-

ing the performance of micro and small enterprises in Limuru 

Town Market of Kiambu County. The study concludes that ac-

cess to finance and availability of management experience are 

the key socio-economic factors affecting the performance of 

businesses in Limuru Town Market. These two have the potential 

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 positive-

ly are: access to business information, government policy and 

regulations and access to infrastructure.  

5.4 Recommendations  

5.4.1 Access to business information  

       There is scarcity of business information in Limuru town 

market. The County government of Kiambu in collaboration with 

the Central government should organize seminars and business 

drills for these SMEs. Other development partners like banks and 

Saving and credit organizations should also educate these SMEs 

so that they may performer better.  

5.4.2 Access to Finance 

       The study found out that most SMEs prefer to use personal 

savings and contributions from relatives because they find it very 

difficult to access financing from commercial banks due to strict 

requirements such as collateral security and high repayment 

costs. The study therefore recommends that banks and other 

credit giving financial institutions should come up with creative 

policies that make it easy for the SMEs to access financing.  

5.4.3 Availability of Managerial Experience 

       The government should start offering basic business and 

financial management skills as this will enable the Limuru mar-

ket SMEs to make informed investment decisions.  This will en-

hance their entrepreneurial skills that will enable them to recog-

nize and exploit the available business opportunities. 

5.4.3 Access to Infrastructure 

       Access to infrastructure affects performance of Limuru town 

market SMEs only to a moderate extent. However, the study rec-

ommends permanent roofing in the market to prevent the traders 

and their wares from being subject to weather changes. Also, the 

county government should consider re-carpeting the market and 

putting up adequate toilets for the traders.  

5.4.4 Government Policy and Regulations  

       The study found out that the government policy and regula-

tions has a moderating effect on the performance of SMEs at 

Limuru Town Market. The study therefore recommends that the 

government should move in quickly to create policies that favour 

the growth and expansion of SMEs. This will save the businesses 

from the challenges they face when trying to access financing 

from mainstream commercial banks. 

5.6 Areas for Further Research  

       Arising from this study, the following directions for future 

research should be carried out. This research only covered micro 

and small enterprises Limuru Town Market. However, there are 

other enterprises that are medium and large firms in the same 

town. Researchers are encouraged to research on them.  In future, 

other SMEs in other towns should be involved to enable the re-

searcher to make adequate conclusions.   

       This research didnôt concern itself with the challenges and 

possible solutions hindering SMEs from accessing financing by 

credit giving institutions. In future, a research should be institut-

ed to establish the challenges and the possible solutions.  

In future, a comparison should be done between the financial 

performance of SMEs that have received microcredit and the 

ones that have not received the financing. This will help in shed-

ding light on whether accessing microcredit helps the SMEs to 

perform better than other businesses. 
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     Abstract- Diabetes mellitus can present in 25% of patients with acromegaly, which is usually neither severe nor symptomatic,  and can often be 

controlled with oral hypoglycemic agents. A subgroup of patients with acromegaly exhibit severe hyperglycemia and require insulin. Diabetic ke-

toacidosis (DKA) is rare. 

 
. 
    Index Terms- Acromegaly,diabetes mellitus,diabetic ketoacidosis , pituitary adenoma. 

 

Case Report 
Å We present here the case of a young man admitted to osmania general hospital with DKA, as his initial 

presenting feature of acromegaly. 

Å  This case illustrates the importance of considering an underlying cause, other than type 1 diabetes, as 

the precipitant of DKA, particularly in individuals with severe insulin resistance requiring large amounts 

of insulin.  

Å A 23 year old male patient presented to our emergency department with complaints of polyuria, head-

ache and seizures of generalised tonic clonic type. 

Å There is no previous history of diabetes mellitus, convulsions, hospitalisation and no family history of 

diabetes. 

Å There is no history of trauma and no history of blurring of vision, fever, ear discharge 

Å No significant medication history. 

Å On examination patient  has coarse facial features wide nasal bridge and thick palms and soles 
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Å      

Å  

Å Patient was in a state of post-ictal confusion and tachycardic with 106 per minute pulse rate.Bp was 

100/60 mm of hg  

Å His GRBS came as high and urine for ketones were positive and ABG was suggestive of metabolic aci-

dosis  

Å A provisional diagnosis of new-onset diabetes with moderate DKA was made. 
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Å  He was admitted to the intensive care unit. Normal saline rehydration and insulin infusion were started 

as per our institution's DKA protocol. 

Å  His acidosis resolved within 48 hours, and the insulin was changed to a subcutaneous basal-bolus regi-

men 

Å  His insulin requirements remained unusually high  

Å His high insulin requirements prompted the addition of metformin and a more extensive evaluation for a 

cause of his insulin resistance. Physical examination revealed disproportionately large hands and feet 

with thickening of the soft tissue  

Å Suspicion of acromegaly was confirmed on the basis of biochemical and imaging findings. Growth hor-

mone (GH), at >40ng/ml (reference range 0-3), and insulin-like growth factor 1 (IGF-1), at 

928ng/ml(reference range 116-358), were markedly elevated. Serum TSH, FSH,LH,cortisol are nor-

mal.  

¶ Roentgenogram of skull suggestive of widened sella and prognothism  

¶ Magnetic resonance imaging (MRI) brain revealed 3.2*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 bilateral 

papilledema. 

MRI Brain 
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Å His blood glucose levels normalized postoperatively with complete resolution of diabetes, and insulin 

was ceased. Hydrocortisone was discontinued before discharge because of normal early morning cortisol 

levels. 

 

 

Discussion 
Å Insulin resistance, glucose intolerance, and diabetes are commonly seen in patients with acromegaly.

 
 

Å  An analysis of the risk factors promoting glucose intolerance in acromegaly revealed that higher GH 

levels, older age, and longer duration of disease predicted a tendency to develop symptomatic diabetes  

Å Evidence suggests that both GH and IGF-1 excess can induce insulin resistance directly in the liver, adi-

pose tissue, and muscle, leading to increased endogenous glucose production, decreased muscle glucose 

uptake, and rising blood glucose levels.
 
 

Å  Elevated levels of these hormones in the 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 together 

with increased levels of counterregulatory hormones (cortisol, catecholamines, glucagon, or GH).  

Å high GH levels may inhibit fatty acid metabolism, increasing lipolysis and leading to ketosis. Glucagon 

has also been considered as a possible contributing factor to DKA and may be increased in acromegaly. 

Å  Excessive glucagon reduces hepatic fructose 2,6 biphosphate, a metabolite that inhibits gluconeogenesis 

in the liver and also induces hepatic ketogenesis. Together with insulin deficiency, glucagon may there-

fore play a role in the pathogenesis of DKA in acromegaly. Increased levels of GH and glucagon, even 

in the presence of insulin, may be enough to shift the balance towards ketogenesis and ultimately DKA.  



International Journal of Scientific and Research Publications, Volume 4, Issue 12, December 2014     132 

ISSN 2250-3153  

www.ijsrp.org  

Å When acromegaly is treated, diabetes will often resolve with normalization of the patient's OGTT. Pa-

tients with a shorter duration of acromegaly and lower GH levels before surgery are more likely to show 

a reversal of their impaired glucose tolerance.  
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Designing 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 

an off road vehicle that could help in transportation in hilly areas, 

farming field and as a reliable experience for a weekend enthusi-

ast. In order to accomplish this task, different design aspects of a 

Quad Bike. vehicle were analyzed, and certain elements of the 

bike were chosen for specific focus. There are many facets to an 

off-road vehicle, such as the chassis, suspension, steering, drive-

train, and braking, all of which require thorough design concen-

tration. The points of the car I decided to specifically focus on 

were the chassis, drive-train, and suspension. The most time and 

effort went into designing and implementing these components 

of the vehicle because it was felt that they most dramatically ef-

fect the off-road driving experience. During the entire design 

process, consumer interest through innovative, inexpensive, and 

effective methods was always the primary goal. 

 

I. INTRODUCTION 

rame Design - 

OBJECTIVE - 

       The chassis is the component in charge of supporting all 

other vehicleôs subsystems with the plus of taking care of the 

driver safety at all time. The chassis design need to be prepared 

for impacts created in any certain crash or rollover. It must be 

strong and durable taking always in account the weight distribu-

tion for a better performance. 

 

MATERIAL  1018 4130   4130 

 STEEL STEEL   STEEL 

      

OUTSIDE 2.540 cm 2.540 cm   3.175 cm 

DIAMETER      

WALL  0.304 cm 0.304 cm   0.165 cm 

THICKNESS      

BENDING 3791.1 3791.1   3635.1 

STIFFNESS Nm^2 Nm^2   Nm^2 

BENDING 391.3 Nm 467.4 Nm   487 Nm 

STRENGTH      

WEIGHT 1.686 kg 1.686 kg   1.229 kg 

PER      

METER      

 

       4130 Chrome Moly Steel is the best suitable material so fol-

lowing it we selected it over 1018 Steel because 4130 Steel has a 

greater strength to weight ratio. Along with material selection, 

tube diameter was also taken into consideration. Different sizes 

of tube were considered for the frame. It was decided to create 

the Roll Cage using 1 inch OD and 3mm wall thickness, 4130 

Steel tubing as it was thought to be more structurally sound than 

a larger diameter tube.  

 

Frame Design Considerations: 

 

CON-

SIDE PRIORITY   REASON 

RA-

TIONS     

Light- Essential  A light race car is a 

Weight   fast race car 

Durable Essential  Must not deform 

   during rugged 

   Driving 

Meet Essential  Must meet 

Requirem   requirements to 

ents   Compete 

Simple High  Majority of frame  

Frame   fabrication done in  

     

   House  

Attractive Desired  Easier to sell an  

Design   aesthetically  

   pleasing vehicle  

Cost Low  Car needs to be  

   within budget  

 

       In the roll cage fabrication also we have not  deviated from 

the initially proposed design according to CAD MODEL. 

 

 

 

 

F 
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ROLL CAGE 3D CADMODEL ( CATIAV5R20 )  

 

 
ROLL CAGE  ( FABRICATED )  

 

ROLL CAGE DESIGN SPECIFICATIONS:  

 

Type Space Frame 

  

Material Normalized AISI 

 4130 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 elasticity problems , Determine displacement, 

stress and strain fields. Static, transient dynamic, steady state 

dynamic, i.e. subject to sinusoidal loading, modes and frequen-

cies of vibration, modes and loads of buckling. Roll cage ana-

lyzed at much higher forces than in real case scenario. 

 

Loading Analysis ï 

       To properly approximate the loading that the vehicle will see 

an analysis of the impact loading seen in various types of acci-

dent was required. To properly model the impact forces, the de-

celeration of the 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 Crash pulse 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 roll cage was 

constructed in CATIA and was imported into ANSYS Mechani-

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 

used for creating frames and automatic fine meshing is done for 

the entire roll cage, with real constant as the thickness & diame-

ter of the pipes. 

 

For AISI 4130 alloy steel- 

Youngôs modulus-205 GPa 

Poissonôs ratio- 0.27-0.29 (say0.28) 

For all the analysis the weight 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 sce-

narios to ensure driver safety. 

       2) To have greater torsional stiffness to ensure lesse deflec-

tion under dynamic 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 

4)Roll over test 

5)One wheel bump test 

6)Torsional Rigidity analysis 

7)Heave analysis 

 

       Frontal Impact Analysis ï  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 speed of 60 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 Analysis ï 

 

Rear Impact 3G ( 7651.8 N ) 

Max. Deformation 0.62 mm 

Max . Stress 53.962 Mpa 

Factor of Safety 8.52 ( >2 Design is Safe ) 

 

 
 

Roll Over Impact Analysis ï 

 

Roll over Impact 3.5G ( 8927.1 N) 

Max. Deformation 0.46 mm 

Max. stress 80.63 Mpa 

Factor of safety 5.70 ( > Design is Safe ) 

 

  

 

 
 

Details Of Subsystem : 

 

ü Suspension Design - 

 

 OBJECTI VE - 

       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 vehicle 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 im-

pacts from coarse irregularities such as bumps and distribute that 
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force with least amount of discomfort to the driver. We complet-

ed this objective by doing extensive research on the front and 

rear suspension armôs geometry to help reduce as much body roll 

as possible. Proper camber and caster angles were provided to 

the front wheels. The shocks will be set to provide the proper 

dampening and spring coefficients to provide a smooth and well 

performing ride. 

 

WHEEL GEOMETRY  

Camber Angle 2
0
 

Caster Angle 4
0
 

Toe-in 3 mm 

KPI 7
0
 

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 

 

 
FRONT SUSPENSION  CAD MODEL ( CATIAV5R20) 

 

 
FRONT SUSPENSION VIEW 

 

 

 

 

FRONT SUSPENSION : 

       1. For our front suspension we chose one with a Double arm 

wishbone type suspension. It provided specious mounting posi-

tion, load bearing capacity besides better camber recovery. 

[1]. Front Unequal Non Parallel double wishbone suspen-

sion .  

[2]. The tire need to gain negative camber in a rolling situa-

tion, keeping the tire flat on the ground .  

 

REAR SUSPENSION : 

 
SWING ARM CAD MODEL ( CATIAV5R20 )  

 

FABRICATED SWING ARM  

 
 

 
 

MONOSHOCK MOUNTING ON SWING ARM  

       For our Rear suspension we chose Swinging Arm with 

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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       Design for optimal geometry of the control arms is done to 

both support the race-weight 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 for a giv-

en task at hand. The front A-arms are constructed of 3mm wall 

thickness, 1 inch diameter 4130 round Chrome moly tube.  FEA 

was also performed on the front arms, and proved them to be 

capable of handling the stresses exerted on them in extreme sit-

uations. Also kinematic analysis on the control arms was done as 

shown in the figure below to determine the dimensions of cross-

section of control arms.   

 

FEM OF WISHBONE ARM (A -ARM )  : 

       Finite element analysis has also been conducted on the front 

arms. The stresses created in the part can be seen in Figure. The 

biggest reason for choosing this design is that it only requires one 

piece, using a simple jig, to be fabricated. It has been determined 

that the tubing used for the suspension arms will be ASTM 106a 

steel. It will be 1ò diameter with 3ò wall thickness. This was de-

termined after comparing the weight and material properties for 

several sizes of tubings. 

 

 
 

Determination of length of wishbone arms:- 

       The length of the wishbone is found virtually in CATIA 

V5R20. As we know the pivot points of wishbones as well as the 

ball joint points on the knuckle.  

 
 

Roll Centre Height:- 

       The roll centre height was found in CATIA V5R20 by ex-

tending the wishbone arm axis to its instantaneous centre and 

then from the instantaneous centre a line is drawn through the 

tire centre on the ground which intersect the vehicle centre line, 

this point is called roll centre and distance of this point from the 

C.G is the roll centre height. 

 

 

 

SHOCK ABSORBERS : 

       The front suspension is equipped with Piaggio shock absorb-

ers which allows the automatic preload adjustment in order to 

keep the optimal vehicle trim. The Piaggio shock absorbers is 

completely self-adopting so no HMI is needed. The Rear suspen-

sion is equipped with Honda Unicorn MONOSHOCK OEM  

Shock aborber as it provide the the necessary stiffness needed by 

the swinging arm to maintain the ground contact as well as  it  is  

simpler  in  design,  less  unsprung weight which  helps  to  re-

duce  the  overall weight  of  the quad bike   and  thus provide  

faster acceleration. 

 

Calculations ï 

Initial data for Shock Absorber:  

FAC-

TORS 

SPRI

NG 

IN-

DEX 

WIRE 

DIAM E-

TER 

(mm) 

SPRIN

G OD 

(mm) 

NO. 

OF 

TUR

NS 

FREE 

LENG

TH OF 

SPRIN

G (mm) 
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FRONT 7.0 12.7 88.9 15 330.8 

REAR 4.512 15.8 71.3 10 254.6 

Stiffness of the spring (K)  = G x d
4 
 / 8 D

3 
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 

Static  Stability Factor = Wheel Track / 2 x Hcg 

 

Final Result: 

 

FACT-

ORS 

SPRI

NG 

RATE 

(kg/c

m) 

ROLL 

CENTER 

HEIGHT 

(INCH) 

[FROM 

DATUM]  

MOTI-ON 

RATIO 

INCLI-

NATION 

FRON

T 

22.01 22.109 

inch 

0.73 66.9
0 

REAR 383.3

8 

0 0.25 62
0
 

 

 
 

 

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 a off-road ve-

hicle is likely to endure during competition is 3gôs. With this 

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 frontal impact. The knuckle was tested in order to identify 

any concentrated stresses in the design. Fixed geometry con-

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 applied. The knuckle was first loaded with a simple vertical 

force through the spindle similar to the vehicle landing from a 

jump. The resulting Von-mises stress plot is shown in Figure 

below: 

 

 
 

Max. Stress 166.34 N/mm2 

Ultimate strength of mild 

steel 

450 N/mm2 

Factor of safety 450/166.342 = 2.705 

Hence the design is SAFE. 

 

FEM FOR MAX. DEFORMATION : 
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MAX. DEFORMATION  -  0.763 mm 

Hence, it is very less so the design is SAFE. 

 

ü Steering Design- 

Objective ï 

       The objective of steering system is to provide max direction-

al control of the vehicle and provide easy maneuverability of the 

vehicle in all type of terrains with appreciable safety and mini-

mum effort. Typical target for a quad vehicle designer is to try 

and achieve the least turning radius so that the given feature aids 

while maneuvering in narrow tracks, also important for such a 

vehicle for driverôs effort is minimum. This is achieved by se-

lecting a proper steering system (Centrepoint Steering 1:1). The 

next factor to take into consideration deals with the response 

from the road. The response from the road must be optimum such 

that the driver gets a suitable feel of the road but at the same time 

the handling is not affected due to bumps. Lastly the effect of 

steering system parameters on other system like the suspension 

system should not be adverse.  

Design ï 

       We researched and compared multiple steering systems. We 

need a steering system that would be easy to maintain, provide 

easy operation, excellent feedback, cost efficient and compatible 

to drivers ergonomics. 

       Thus we have selected 4 bar linkage centralised point steer-

ing system for our Quad bike. 

       We have increased our front and rear track width to improve 

the lateral stability according to offroad conditions. Rear track 

width is kept slightly less than front track width to create a slight 

over steer in tight cornering situation which allows easier ma-

neuverability at high speed. 

 

 

 

OLD: - 

 
 

OLD LWT= 95.14 Kg 

          

NEW:- 

 
 

 NEW   LWT= 70.34 Kg 

           

 
 

26 % 

Calculations - 

We have done following calculations on our steering system: 

 

Initial Data ï 

 

Wheelbase(L) 47ò=1.193m 

Front Wheel Track 46ò=1.168m 

Rear Track Width 44ò=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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   = 82.56 % 

 

Slip Angle:   

For front Wheels,  

For Rear Wheels,  =23.5  

 

Acceleration of vehicle: 

 = 11.705 m/  

 

Cornering Stiffness: 

 

 
 

For front, C.S=35.23 N/degree 

 

For Rear, C.S=29.96 N/degree 

 

Under Steer Gradient(K): 

 

 

 

K= ī 0.79 (-ve sign indicates the tendency to over steer) 

Critical Speed( =29.13 m/s = 104.86 kmph 

 

 

Description Manually Assisted 

(Centralized) 

Steering Box Centralized Steering Sys-

tem (4 Bar linkage 

mechanism) 

Lock to Lock Turns 0.30 Turns 

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 Mechanism ï 

       To achieve the correct steering, two types of mechanisms are 

used. They are the Davis & Ackermann mechanism, Ackermann 

Mechanism is used generally for application are low. This type 

of geometry is apt for all-terrain vehicle like Our Quad where the 

speed seldom exceeds 60 kmph because of the terrain. This ge-

ometry ensures that all the wheels roll freely without the slip 

angles as the wheels are steered to track a common turn centre 

 

Steering Arm Angle:- 

       The angle which the steering arm makes with the centre line 

can be found out geometrically by drawing the given diagram in 

CATIA or by practical measurement. 
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Turning Radius ï 

 
 

 
 

ANALYSIS OF TIE ROD :  

       As that of theoretical study of tie rod is done. The overall 

purpose if tie ï rod is to transmit the motion from steering arm to 

steering knuckle and sustain the forced vibrations caused by 

bumps from tires due to uneven road surfaces the main task is to 

find the deformation and stresses induced in the tie rod and opti-

mising it for various material combinations. The 3-D model is 

prepared for Tie-Rod of AISI 1020 material is assigned and anal-

ysis is carried out using ANSYS14.0. 

 

 
FEM OF TIE ROD FOR MAX. DEF ORMATION  

 
FEM OF TIE ROD FOR TIE ROD FOR MAX. STRESS 

 

TIE ROD DETERMINATION : - 

       Tie rod length was found virtually in CATIA VSR20 by as-

suming the position of tie rod to be fixed on knuckle and extend-

ing wishbone axis to meet at the instantaneous centres and with 

the help of steering angle, geometrically we found tie rod length.  

 

 
 

Graph :  

 

 
Effect of the w/l on the Ackermann condition for the front-

wheel steering vehicles:- 
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Bump and roll steer 

       Steer with ride travel is very common in all terrain scenari-

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 car 

will travel on a path that a driver did not select intentionally. 

       Ride/Bump and roll steer are a function of the steering ge-

ometry . If the tied rod is not aimed at the instant axis of the mo-

tion of the suspension system then the steer will occur with ride 

because the steering and suspension are moving about different 

centres. If the tie rod is not of the correct length for its location 

then it will not continue to point at the instant axis when the sus-

pension travelled in ride. Thus the choice of the tie rod location 

and length is important. If the tie rod height and angle are adjust-

able it is usually possible to tune most of the ride steer out of a 

suspension. 

       Curved ride/bump steer as shown in figure are to be avoided 

because they result in a net change in toe with ride and the steer 

effect changes from under steer to over steer depending on the 

wheel ride position. If ride steer plot is curved then a possible 

solution is to raise both the ends of the tie rod to move it closer to 

the shorter, upper A arm with the tie rod angle also be adjusted. 

 

Braking system 

Objective ï  

       The purpose of the braking system is to increase the safety 

and maneuverability of the vehicle. In order to achieve maximum 

performance from the braking system, the brakes have been de-

signed to lock up all four wheels at the same time. It is desired 

from a quad bike that it should have effective braking capability 

to negotiate rigid terrains. 

Design ï  

       The braking system is composed of both internal expanding 

drum brakes and disc brakes. The drum brakes are installed at the 

two front wheels and a single rotor is mounted on the rear axle to 

satisfy the braking requirements of our quad bike such as terrain 

of the track, speedlimits, driver ergonomics and other rulebook 

constraints. 

       The front drum brakes are mounted on each wheel of inter-

nal radius 2.5 inches having a brake lining width of 3 mm. The 

distance between the pivot point of both the brake shoes and the 

cam is 3.93 inches. 

       At the rear axle we are using disc brake due to fact that we 

require a effective braking at the rear. It is also to our advantage 

that even if the front brakes fail in the worst case scenario, brak-

ing power is still available to the driver. The Rear brake is com-

posed of 5 inch diameter disc and dual piston 1.5 inch diameter 

calliper. 

 

FEM OF BRAKE DISK ( CUSTOMISED ) :  

       The role of FEA analysis in disk brake helps us to ascertain 

the importance of holes in the design of disks. 

 

TYPE of Element used : PLANE 55 

       Since the thickness of disk is very small (4mm) when it is 

compared to its diameter, hence the analysis in 2-D. for this rea-

son, the plane element is chosen in place of solid element in case 

of 3-D analysis. 

 

BOUNDARY CONDITION :  

       The boundary condition is that the temperature of outer edge 

is 40C and of the inner edge also 40C. 

 

THERMAL LOAD :  

       The temperature of the contact patch is assumed to be 700C. 

It is assumed to be annular region. 

 

 
 

ANALYSIS OF RESULT :  

       By using 8 holes of 10mm diameter in the disk the tempera-

ture of the disk is reduced and more area is under reduced tem-

perature. Hence by using holed disk the life of the disk can be 

improved from thermal degradation. 

 

Calculationsï  

       The total weight of the vehicle along with a average weight 

of driver ( 70 kg ) was estimated to be 260 kg. The weight distri-

bution for the quad bike was estimated to be approximately 45:55 

from the front to the rear. The static weight distribution of the 

vehicle is 117 kg at the front and 143 kg at the rear. 

Stopping Distance (SD) = (Vmax)
2
/2µg 

= (16.66
2
/2 x 0.75 x 9.81 = 18.72 m 

Deceleration rate (Dx) = (Vmax)
2
/2 SD 

= 16.66
2
/2 x 18.72 = 7.36 m/sec

2 

Dynamic weight transfer (ȹW) = Dxx W x Hc.g/gxl 

=7.36 x 280 x 0.406 / (9.81 x 1.193) = 71.49 kg 

 

Total Torque to drive the wheel = 
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TF  + TR = 1656.3x0.2413 +  403.18x0.2286 

              = 491.83 Nm  

 

For Front Drum brakeï  

 
Initial Data - 

 

Driver effort 25 lbs 

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 (l) 3.93 inches 

ɗ1 30
o
 

Ū2 150
0
 

 

Braking Torque( Tb ) 

= µp1br
2 
( cosɗ1ï cos Ū2 ) 

= 0.5 x 16.427 x 10
6
 x 0.003 x (0.63)

2  

= 169.386 N-m 

Braking Torque for both the wheels (TBF)=2 x Tb 

= 2 x 169.386 = 338.772 N-m 

 

For Rear disc brake ï 

 
 

Initial data ï 

 

Drive Effort (DE) 80 lbs 

Pedal Ratio ( RP ) 4.66:1 

I.D of Master Cylinder ( IDmc ) 14.043 mm 

I.D of Calliper (IDc) 38.23 mm 

µ between Disc Pad & Rotor 0.4 

Diameter of Rotor 5 inches 

 

Pressure developed at master cylinder(Pmc) 

     = DE x RP / ˊ/4 x (IDmc)
2 

= 10.09 x 10
6
 N/m 

Force of friction generated by brake pad  (Ffri)   = 2x Fcal x µ 

 = 9154.56 N 

Torque at Rotor(Tr) = Ffri x Reff 

=  9154.56 x 0.0508 

= 465 N-m 

Torque at Rear wheels(TBR) = Tr 

= 465 N-m 

 

Final Result- 

 

Deceleration Rate 7.36 ms
-2
 

Stopping Distance 18.72 m 

Stopping Time 2.25 sec 

Braking Force 3437 N 

Dynamic mass Transfer 71.49 kg 

Braking Efficiency 75% 
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DRIVE TRAIN -DESIGN 

Objective- 

       The drive train includes the engine, transmission and the 

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 that gener-

ates the power. In contrast, the powertrain is considered as in-

cluding both the engine or motor, and the drivetrain. 

 

SHIFTER TRANSMISSION (MANUAL GEARBOX) ï 

       The shifter transmission has high output and power transfer. 

The power is more easily controlled on with the gear shifter and 

desired gear can be chosen at any time. The main advantage of 

the shifter transmission is that it is tried and tested in many pre-

vious vehicles  besides  it   has  a  high  output   also. Therefore 

we have decided to use the shifter transmission. We have studied 

the transmissions of various  2-wheelers 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 kmph so we have restricted our vehicle up 

to 3rd gear only. 

 

Engine Specification - 

 

Engine   Honda CBR 250 

Displacement 249.4 cc 

Bore x stroke 76 mm x 55 mm 

Compression Ratio 10.7:1 

Power 26.2 bhp (18.7 Kw) @ 

8500 rpm 

Torque 22.9 N-m @ 7000 rpm 

Idle Speed 1400 rpm +/- 100 rpm 
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Ignition               Computer controlled 

digital transistorized with 

electric advance 

Fuel Petrol 

Cooling Liquid cooled 

Lubrication Forced and wet Sump 

Lube Oil 10W30 MB Oil 

 

Calculations ï 

Formulae used: 

Rw= Radius of wheel,      

 R   = overall gear ratio, 

N  = Redline rpm (8500 rpm),  

ɖt  = Transmission efficiency (85%) 

fr   = Rolling resistance constant,                

TE = Engine torque (22.9 N-m) 

Vehicle speed (V) = (2ˊĬ Rw ×N×3600/R×1000 )×0.85 

(Assuming 85% efficiency ,due to  transmission losses as we 

have used old parts) 

Tractive Effort (F)  = RĬ ɖt × TE / Rw 

Torque on wheel (Tw ) = RĬ ɖt × TE 

  

 

       Individual and overall gear ratio ï 

 

Gear Gear 

ratio 

Over 

all ratio 

Speed 

 of 

wheel(kmph) 

Torque on 

wheel 

(N-m) 

Final 

drive 

ratio  

6.619       -      -        - 

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 

 

Engine ïTorque Curve 

 
 

 

 
 

TYRES AND RIMS - 

Objective - 

       Traction is one of the most important aspects of both steer-

ing 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 

while in puddles. 

Functions- 

-Supports weight  

-Transmit vehicles propulsion- 

-Soften impacts from roads 

 

 
 

TYRESï 

       Keeping in mind all the above mentioned aspects we studied 

about the various types of tires available in market and decided 

to use 2-Ply Duro  rating tyres, tubeless tires and that have got 

specific tread pattern so as to provide a very strong and firm grip 

on all kinds of surfaces as well as sturdy enough to absorb vari-

ous bumps and depressions on track. After going through the 

engine, transmission and some basic torque and angular velocity 

calculations we have finalized the diameter of front tires to 19 

inches and the diameter of rear tires to 18 inches which would 

help us to transmit maximum power. This calculation is also in 

accord with the requirements of Acceleration, Hill climb, Ma-

neuverability and Endurance events. The dimension of Front tires 

is finalized as 19×7 inches and Rear tires 18×9.5 where diameter 

is 19 inches and 18 inches and width is 7 inches and 9.5 inches 

respectively. 

 

RIMS - 

       The Rims shall be made up of Aluminum to minimize un-

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 

overall weight. The diameter of all four rims will be 8 inches. To 

make our Design  cost effective we have customised  our own 

rims. 

       We selected two identical scooter rims from the scrap yard 

and fastened them with four 3 inch bolts which are fixed together 

by welding collar joint of the bolts. 

 

 
 

       Considering driverôs safety and ergonomics, we have used 

two tubes in a tyre for worst case so that even if one tube get 

burst, another tube will handle the situation upto 100kms.  

 

WHEEL END - 

       The wheel end is made up of the following parts - Rim, Hub, 

Disc/Drum, Milled bearing, and knuckle in sequence .Their 

compatibility with each other is a major design issue as these 

parts have been taken from different sources.  

 

Wheel Specifications: 

 

Wheel Dimensions 

Front 19×07-08 

Rear 18×9.5-08 

 

ü Electrical System : 

Objective - 

       The electronic system for the car Quad Bike was designed to 

fulfil two key purposes. First, the electronics system supports. 

The mandatory safety equipment, specifically the brake light and 

the kill switch circuit. 

 

COMPONENTS OF ELECTRICAL SYSTEM  

 

-  

1. BATTERY - 

       A maintainance free lead-acid storage battery is an electro-

chemical device that produces voltage and delivers electric cur-

rent. The electrochemical reaction changes chemical energy into 

electrical energy and is basis of all automotive vehicle. 

 

¶ SPECIFACTONS:-9V 6Ah. 

¶ PURPOSE:- Electricity from battery is used operate 

lighting ,for ignition and other electrical system. 

 

 

. . 

 

2. Spark Plug-  

       It is used to ignite the fuel inside the cylinder of petrol en-

gine. 

¶ SPECIFICATION:-  SIMR8A9(NGK) 

 

 
 

3. Reverse Light and Alarm -                                                      

       Our vehicle (introducing reverse gear) is equipped with a 

reverse light (White colour, visible at a minimum distance of 10 

meters from vehicle). Reverse alarm is installed for safety reason 

which shall operate when the reverse gear is engaged.  

 

4. Kill Switch - 

       These kill switches are able to cut off all the electrical con-

nections including ignition system and are rigidly mounted near 

the steering handle where the driver can easily control it. Second 

kill switch is placed on left side of vehicle near driver seat. 

 

     5.   Brake Light ï 

       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 

very bright sunlight, and is mounted between the wheel center-

line to serve the purpose of indicating that the driver has applied 

brake and the vehicle tends to stop. 

 

SPECIFICATIONS - 32 led brake light with brake housing.                                          
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6. Electric Start  ï 

       The modern starter motor is either a permanent-magnet or a 

series- or series-parallel wound direct current electric motor with 

a solenoid switch (similar to a relay) mounted on it. When cur-

rent from the starting battery is applied to the solenoid, usually 

through a key-operated switch, it pushes out the drive pinion on 

the starter driveshaft and meshes the pinion with the ring gear on 

the flywheel of the engine. 

 

ü DRIVERôS SAFETY & ERGONOMICS- 

       Driverôs safety is the most important concern for our ATV. 

For better perspective we have made a 1:1 PVC model of the roll 

cage and further improvised our design in CATIA according to 

driverôs ergonomics. For the comfort and well-being of the driv-

er, the use of standard helmet, goggle, driver suit, gloves, neck 

brace, shoes & fire safety equipment will be used to ensure driver 

safety. For the rugged, up and down track the vehicle will be 

provided with a hitch point bumper with spring support installed 

in the front of the vehicle to absorb energy from collision. Two 

Fire extinguisher and two kill switches specified in the rulebook 

will also be used for the case of emergency.  

       Ergonomics include the foam padding of the front, rear and 

side body panels, gear shifting indicator, turn light indicators, 

standard rear view mirrors and such other things. ISI grade brake 

lights will be installed in the ATV with proper insulations in the 

vehicle which allows us to successfully compete in the Quad 

Torc competition.  

 

DRIVERôS VISIBILITY TEST:- 

       Driverôs visibility governs the safety of the vehicle. The vis-

ibility not only refers to driverôs ability of neglecting a distant 

placed object infront of the vehicle but also the ability to distuin-

guish obstacles and respond to controls spontaneously. 

 

 
PICTURE SHOWING DRIVER ARM POSITION AND 

VISIBILITY ZONE  ( DRIVER ERGONOMICS )  

 

Anthropomatry: - 

       Effective motorcycle and personal protective equipment de-

sign depends heavily upon understanding the geometric relation-

ship between the motorcycle and the motorcycle rider. Basic 

human factors issues such as forward vision, riding comfort, con-

trol location and operation all require knowledge of riding pos-

ture while operating a motorcycle. This study reports on the re-

sults of a study to determine the three dimensional location and 

orientation of body segments for six different postures. Each 

subject was asked to assume a most comfortable riding position 

followed by a maximum forward and maximum rearward riding 

position on a conventional, sport and cruiser motorcycle. Many  

trials were conducted and these results were compared to a series 

of tests collected on the same motorcycles for testing. The data 

from this study provide unique three dimensional anthropometric 

data that could be used for future human factors motorcycle re-

search. 

       The subjects were informed that photographs were going to 

be taken of them in various riding positions. The subjects were 

instructed that the first position represented their most natural or 

most comfortable riding posture for that particular motorcycle. 

The second trial represented the forward most riding posture that 

they would assume while the third trial represented the most 

rearward posture that they would assume for that motorcycle. 

Following these three trials, the subjects were asked to assume 

intermediate postures between these two extreme postures. In 

general, a minimum of five trials were collected for each subject.   

For all trials, subjects were asked to assume that they were oper-

ating the motorcycle and looking straight ahead. A target was 

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 approach ensured that the riderôs head would remain 

upright throughout the entire range of seating positions. 

 

 

 

 

 

 

 

TABLE - List of body dimensions selected for measurement including age and weight:- 
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Illustrations of anthropometric dimensions corresponding to Table:-  
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II. CONCLUSION 

         The objective of designing a single-passenger off-road race 

vehicle with high safety and low production costs seems to be 

accomplished. The design is first conceptualized based on per-

sonal experiences and intuition. Engineering principles and de-

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, simulate, and 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 it 

was theoretical knowledge or practical knowledge is infinitely 

intertwined and has become ubiquitous in terms of technology 

use. Knowledge Management is imperatively related to the in-

formation technology in a large number of these aspects in order 

to create effective and professionalized techniques to go hand in 

hand with the users and managers to achieve the highest level of 

success in the face of the accelerated challenges. Hence, the 

study will be focused on to show the importance of the user and 

managerôs roles in terms of the use of IT in Knowledge Man-

agement as a tool to elaborate and illustrate the roles of the Man-

agement and users in that capacity. 

 

Index Terms-(KM) knowledge Management, (IT) Information 

Technology, Manager and userôs roles. 

 

I. INTRODUCTION 

echnology assures information availability, immediacy and 

transparency and all together make just-in-time solutions 

possible. But, the first generation of knowledge management 

(KM) practitioners were not excited about technology role in KM 

(Mohamed, 2008). It is undoubted that the use of technology 

becomes one of the imperative factors to obtain the competitive 

advantages and core competences in business or whatever aspect. 

Presenting the key technological indices can help managers of 

knowledge Management department in implementation of 

knowledge management processes among members of the supply 

chain (Nikabadi, 2014). Information is required to explain how 

the managers working under conditions are able to carry out their 

duties (Bergin, 2009). Managers need to understand the maturity 

of structuring and operating knowledge in their organization be-

fore they pursue learning projects. Our theory strongly suggests 

that different types of interventions and projects are necessary to 

shape the evolution of technological knowledge when technolog-

ical knowledge is mature (Skilton and Dooley, 2002). Instead of 

seeking knowledge proactively, people receive information di-

rectly through push technology (Wachter, 1999). Both technolog-

ical and organizational initiatives are needed, if aligned and inte-

grated; they can provide a comprehensive infrastructure to sup-

port knowledge management processes productivity (Lang, 

2001). Technology is not restricted to the field of technological 

function. Technology management is targeting a much broader 

view .it deals with stakeholders who so far has not employed and 

are even scared of technological variables such as accountants 

and financial experts (Chanaron and Jolly, 1999). Technological 

Management is not only a high-tech business fashion but it also 

concerns low-tech business where the diffusion of new technolo-

gies might have a significant impact. When adopting such a 

transversal approach to technological management, we are stat-

ing that managers as well as practitioners and academia should 

be educated and trained in such a way that they should be able to 

identify, analyze, understand and evaluate the co-evolution of 

technology and management. They should also be able to fully 

integrate technological change in their decision making process 

at both strategic and operational levels (Chanaron and Jolly, 

1999). The knowledge that was shared within the communities 

enabled the technologists to implement process improvements 

and to adopt new procedures and new products (Meeuwesen and 

Berends, 2007). Many efforts continue to focus on new applica-

tions of IT to support the digital capture, storage and retrieval 

and distribution of explicitly documented knowledge in a firm 

(Lang, 2001).   

 

II. LITERATURE REVIEW 

A. Tacit and Explicit Knowledge: 

        Wachter (1999) has explained ñTacit knowledge is personal 

and context specific, which is often developed over a long period 

of time through direct experience, whereas Explicit knowledge is 

knowledge that is transmittable in formal, systematic languageò 

Styhre (2003) has explained that the ñknowledge is thus a prac-

tice/ concept assemblage enabling for a seeing and doing as well 

as a saying and writingò. It is beyond of concepts which should 

be applied in the real work field.  

B. Knowledge Network: 

        Pena (2002) has defined the knowledge network which is 

ñan inter-organizational agreement to share knowledge among 

network members for the exploration (creation and development) 

or exploitation (product transformation and commercialization) 

of new technologies. An integrated knowledge management 

framework must comprehend both internal and external elements 

to create, develop and exploit knowledge can be managed inside 

the organization, but also can be shared with other organiza-

tions.ò Skilton & Dooley (2002) has described that there is a di-

rect connection between technological knowledge and organiza-

tional learning where managers have to understand the nature of 

structuring and operating knowledge which would be suggested 

the possible future research on technological knowledge and easy 

to find the answer.  

C. Managerial and userôs Role: 

        Burstrom and Wilson (2014) has described the managerial 

role which is ñthat requirement managerôs role fulfillment is per-

formed through five major activities described as developing, 

anchoring, re-organizing, routinizing, and positioning. These 

activities are essential in order to manage the change from work-

ing with small incremental project into working with a large flag-

ship project. The demand on process precision in work with re-

T 
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quirement specifications is higher in flagship projects than in 

smaller projects with less degree of complexity.ò Lang (2001) 

has reasoned that the knowledge management and corporate 

strategy might have insufficient linkage which is harmful for 

organization. The most important managerial context for invest-

ing in and promoting the use of knowledge management is the 

firm's strategy. That is, knowledge management efforts must not 

be divorced from strategy planning and execution. In other 

words, a firm's knowledge management strategy must be driven 

by a clear sense of what its competitive strategy is.ò Bergin 

(2009) has given the managerôs responsibility. ñAs middle man-

agers, they had to satisfy many different needs, and thus they 

described innumerable clashes that occurred. They all spoke of 

how a politically governed organization creates conflicts for 

those who are in charge of the care making it necessary to deal 

with new financial conditions, prioritizations, leadership, and 

organizationò Mohamed (2008) has supported the importance of 

knowledge management to support technology. ñKnowledge 

Management Technology (KMT) is relatively powerful in regard 

to the domain of structured data (statistical, discovering patterns 

and modeling capabilities), but fairly weak in the area of unstruc-

tured data inference, self-learning, and tacit knowledge elicita-

tion. As integration and interoperability have guided business 

software such as ERP, collaborative systems, and distributed 

database to succeed.ò Nikabadi (2014) has also emphasized on 

the technology based factors which can accelerate the supply 

chain management and also the managerôs role. The technology 

based factors for knowledge management in the supply chains 

for car industry between Iran Khodro and Saipa companies 

which known as biggest car manufacturers in Iran which can 

show the proof of knowledge management validity. We can find 

that ñthe integration of information systems with the develop-

ment of IT tools in the internal and external processes in the sup-

ply chain are interrelated.ò Nikabadi (2014) has claimed and also 

showed some challenges about those factors which should be 

improved. ñLack of e-business and e-commerce policies (busi-

ness to business and business to client) among the members of 

the supply chain is among the other factors. This fact can chal-

lenge the companies on their outer organizational and inner or-

ganizational integration process and make the execution of enter-

prise resource planning system impossible. That is why the data 

integration has less importance than networks and information 

banks integration.ò  Petrovic et al. (1998) has recommended that 

we should improve our teaching to achieve the learning goals and 

also better to use of IT and non IT based methods and also to 

plan methods of education and training. For using the technolo-

gies in education we should change the perception of the teach-

ers. We can take into account to make more globalization and 

decentralization which can be possible through IT. The techno-

logical management is not for allocating resources where the 

traditional management can arrange the specific resources. Tech-

nological management has a broader sense which can contribute 

to the stakeholder and also finance experts. For solving technical 

issues it is not necessary to have research and development de-

partment (Chanaron and Jolly, 1999). Technology can change the 

human resource management which can be a ñlogical and struc-

tured mannerò and also the management should have necessary 

people whose have to understand ñwhy change is occurringò. 

Another reason is the management should have to ñensure that 

staff are aware of developments and receptive to changeò (Far-

row, 1997). Kagaari, Munene and Ntayi (2010) have found that 

the young universities performance is better than the older ones 

where is the main factor is the knowledge contribution which is 

done by ñthe theories agency and goal setting converge into per-

formance management practices to explain and provide infor-

mation on how to attain managed performance (quality services, 

service delivery and cost reduction).ò Also the problems are 

found that the ñcommitted and motivated workforceò are needed 

by using ñhuman resource and quality initiativesò. It is confirmed 

that the importance of IT and quality of information are comple-

mentary to each other because manual filtering might disappear. 

Although automated information processing prevents manual 

mistakes, it also makes the process less transparent and therefore, 

wrong information or information of low value might be generat-

ed if the information input is already of bad quality and not 

properly checked. (Maharana et al., 2011). 

 

III.  DISCUSSION 

        The tools of Knowledge management were considered as 

the pillars of Knowledge Management designing at any organiza-

tion; one of these tools is the IT. Moreover, KM strategy, Organ-

izational processes, management leadership, and politics are go-

ing hand in hand with the IT pillars in order to create an innova-

tive KM. Thus, the use of IT by the Managers and even users 

requires being familiar in IT use and knowledge manage where 

the manager will be the responsible on to sustain and generate 

the knowledge at the organization. Hence, the outright under-

standing of these roles would support the managers and users to 

work out with the company mission and strategic objectives, 

cooperate the task among the strategic objectives to IT operation 

character, identify and assign all operations support tasks at or-

ganization, create a set of cost effective resources, staffing plans, 

and continuous improvement plans to sustain the competitive 

advantage if there. Both the manager and user have to use the 

systems and technologies which are excessively imperative to 

understand the nature and the environment of to work at any or-

ganization in order to meet the requirements of the organization 

at the time of the invasion technologies. Thus, the Importance of 

IT in KM shown by realizing the clearest common aim which is 

the sharing of Knowledge either if it was tacit or explicit 

knowledge. It is imperative to know and to understand the rela-

tionship among the manager and user in terms of IT use, and IT 

needs. Nevertheless, the correct usage of KM implementations 

will strengthen this relationship under its umbrella to create a 

sustainable value, improve, develop and refine the firm's compe-

tences and knowledge assets to meet the organizational goals and 

objectives. Subsequently, implementing KM perfectly and highly 

proficiency within the use of IT.  

 

IV.  CONCLUSION  

        In short, it is found that the use of technology is irreplacea-

ble and indispensable in terms of fulfilling the obligations of 

managers and users toward their organization. This requires a 

proper use of IT with managing it strategically to enable the or-

ganizations to manage its assets, managerial functions, minimiz-
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ing operational costs and maximizing profits. Thereby, it is im-

perative for managers and users to work extensively to obtain the 

greatest possible out of the IT use in order to use KM perfectly 

and to have an integrated methods to outreach the staff which 

contributes to the competency of an organization. 
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      Abstract- Medicinal plants contain bioactive compounds which are used for treatment of various human diseases. Phytochemicals 

have two categories i.e., primary and secondary constituents. Secondary metabolites are responsible for medicinal activity of plants.  

The phytochemical analysis of total extracts in water, ethanol, methanol, chloroform, hexane and ether extracts of Scoparia dulcis L.  

were investigated. The phytochemical analysis revealed the presence of flavonoids, steroids, quinone, starch, cellulose, terpenoids, 

phenols, carbohydrates, fixed oil and fat, and saponins in varying solvents. This research seeks to investigate the presence phytochem-

ical constituents as the possible agent responsible for the medicinal activities of the plant Scoparia dulcis L.. This plant belongs to 

family Scrophulariaceae. The present study provides evidence that different solvents can extract different phytochemical constituents 

of Scoparia dulcis L. The diversity of phytochemicals found suggests that Scoparia dulcis L. could serve as a natural source of tradi-

tional medicine for treatment of various diseases. 

 

 

    Index Terms- Scoparia dulcis L., phytochemical analysis, solvents, medicinal plant   

 

I. INTRODUCTION 

The medicinal plants are useful for healing as well as curing of human diseases because of the presence of phytochemical constituents 

[1]. These include compounds that are utilized as food by man and other animals and also other com-pounds that exert physiological 

effects on them. This second group of chemical substances often referred to as secondary metabolites, give plants their therapeutic 

properties [2]. 

Scoparia dulcis L. is a widely distributed tropical and subtropical plant. 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, diabetes, inflammation, 

bronchitis, hemorrhoids and hepatosis and as an analgesic and antipyretic [3]. 

Successful determination of biologically active compounds from plant material is largely dependent on the type of solvent used in the 

extraction procedure [4]. The main objective of our research work is to analyze the presence of secondary metabolites as the promis-

ing agent responsible for the medicinal and pharmaceutical activities of the plant Scoparia dulcis L. by carrying out the phytochemical 

screening of the plant in different solvents.  

 

II. 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 with the help 

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 48hrs in a hot air ov-

en at 60
0
C and then were ground using an electric blender to obtain a fine powder and stored in polythene bags until needed for analy-

sis. 50g portions of powdered plant materials were each separately dispersed in 500ml of each water, ethanol, methanol, chloroform, 

hexane and ether. The solutions were vigorously shaken at room temperature for 48hrs and were filtered with 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 under study were carried 

out in extracts as well as powder specimens using the standard procedures as described by [5, 6, and 7]. 

 

III.  RESULT AND DISCUSSION 

Table 1: Phytochemical analysis of Scoparia dulcis L. 
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Constituent 
Aqueous 

extract 

Ethanol ex-

tract  

Methanol 

extract 

Chloroform 

extract 

Hexane ex-

tract  
Ether extract 

Flavonoids + + + + - - 

Steroids - - - - + + 

Quinone + + - - - - 

Starch + + - - + + 

Anthocyanin - - - - - - 

Cellulose - - - + + - 

Terpenoids + + - - + - 

Phenols + + + - - - 

Carbohydrates + + + - - - 

Fixed oil and Fat + - - + - - 

Saponins + - + - - + 

 

The study has revealed the presence of phytochemicals considered as active medicinal chemical constituents. Of the eleven phyto-

chemicals screened for, ten were found present in various solvent extracts. They are of flavonoids, 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 compound in the plant material matrix and their diffusion 

into the external solvent [8], therefore the choice of extraction solvent is one of the most important matters to consider for solid-liquid 

extraction. The factors that need to be considered when choosing the solvent 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 the target compound 

[9, 10]. 

The result indicates that Scoparia dulcis L. is a promising herbal of pharmaceutically important phytochemicals. Terpenoids can have 

medicinal properties such as anticarcinogenic (e.g. perilla alcohol), antimalarial (e.g. artemisinin), anti-ulcer, hepaticidal, antimicrobi-

al or diuretic (e.g. glycyrrhizin) activity and the sesquiterpenoid antimalarial drug artimisinin and the diterpenoid anticancer drug taxol 

[11, 12]. Flavonoids have been stated to possess many useful properties, containing anti-inflammatory activity, enzyme inhibition, 

antimicrobial activity, oestrogenic activity, anti-allergic 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 choosing of solvent could have 

produced diversely number of secondary metabolites which are responsible for many medicinal and pharmaceutical properties. The 

plant Scoparia dulcis L. should be investigated under more researches to utilize its potential activities. Furthermore, isolation, purifica-

tion, and characterization of the phytochemicals found present should also be considered for future investigation.   
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Abstract- Sclerotium rolfsii Sacc. is known to be a serious path-

ogen on many crops of economic importance. This pathogen is 

the major constraint in successful cultivation of most of the cash 

crops in Barak Valley. The present investigation was carried out 

to evaluate the potential of six systemic fungicides (i.e. Pro-

piconazole 25% EC, Hexaconazole 5% EC, Mycobutanil 10% 

WP, Thiophanate  Methyl 70% WP, Tebuconazole 25.9   m/m 

EC & Carbendazim 50%WP); three non-systemic fungicides(i.e. 

Captaf, Mancozeb 75%WP & Copper oxychloride) and three 

combo fungicides(i.e. Metalaxyl 8% +Mancozeb 64% , Car-

bendazim 12% + Mancozeb 63% & Carboxin 37.5% + Thiram 

37.5%). These fungicides were evaluated at different concentra-

tions (i.e. 1, 10, 50 and 100 ppm), except copper-oxychloreide 

(contact) at 0.1%, 0.25%, 0.5% and 1.00%  on the growth of 

Sclerotium rolfsii in Potato dextrose agar (PDA) medium using 

poisoned food technique, in vitro. The result  shows that the ef-

fect of hexaconazole (systemic)  has been highly effective in 

suppressing radial expansion as well as percent inhibition of the 

fungus at all the concentrations used followed by Carboxin 

37.5% + Thiram 37.5%(combo Fungicide) and tebuconazole 

(systemic). The results suggest that some of these fungicides may 

be tried against S. rolfsii in susceptible crop plants (i.e. brinjal) 

under field condition. 

 

Index Terms- Fungicides, inhibitory, in vitro, radial growth, 

Sclerotium rolfsii
 

 

I. INTRODUCTION 

clerotium rolfsii Sacc.is a devastating soil-borne fungus and 

infects more than 500 plant species in tropical and subtropi-

cal countries of the world (Aycock, 1966; Punja 1985). It can 

infect seeds, seedlings, mature plants in the field, cause diseases 

to fresh vegetables and rhizomes, while in storage and transit 

(Dasgupta and Mandal 1989). 

         The Barak Valley situated at Southern part of Assam is one 

of the important regions for both agricultural and horticultural 

point of view. The economy of the poor families living in this 

region is always depending on agriculture. The prevailing uncer-

tain climatic condition leads to various plant diseases resulting 

economic loss of agricultural productivity. 

Keeping the above in view the present work was taken up to 

evaluate some systemic, contact and combo (combination) fungi-

cides against the pathogen S. rolfsii in vitro. 

 

II. MATERIALS AND METHODS 

Isolation of the target Fungus 

         Affected brinjal plants showing the typical symptoms of 

foot rot disease were collected from the farmersô field for isola-

tion of the fungus through standard isolation technique. Affected 

tissue bits were surface sterilized with 1:1000 mercuric chloride 

solutions for one minute and then aseptically transferred to Petri 

plates having potato dextrose agar medium. These plates were 

then incubated at 25± 2
0
C for 72 hours. The fungal growth, 

which arose through the infected tissues were aseptically trans-

ferred to the PDA slants. 

In vitro evaluation of fungicides against S. rolfsii: 

         The efficacy of six systemic fungicides(Propiconazole 25% 

EC, Hexaconazole 5% EC, Mycobutanil 10% WP, Thiophanate  

Methyl 70% WP, Tebuconazole 25.9   m/m EC & Carbendazim 

50% WP); three non-systemic fungicides(Captan 50% WP, Man-

cozeb 75%WP & Copper oxychloride) and three combo fungi-

cides(Metalaxyl 8% +Mancozeb 64% , Carbendazim 12% + 

Mancozeb 63% & Carboxin 37.5% + Thiram 37.5%) was evalu-

ated in vitro at different concentrations of 1, 10, 50 and 100 ppm, 

except copper-oxychloride(contact) at 0.1%, 0.25%, 0.5% and 

1.00%  on the growth of Sclerotium 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 of the fun-

gicide served as control. The plates were incubated at 25± 2
0
C 

for recording radial growth of the target fungus in vitro. 

Growth parameter and analysis of data: 

         The mean colony diameter in each treatment was recorded 

by taking diameter of the colony in two directions at 48 hrs after 

inoculation and subsequent data were recorded at 24 hrs interval. 

The percent inhibition of the growth over control was calculated 

at 120 hrs after inoculation by using the formula given by Vin-

cent (1947): 

 

I ×100 

Where, 

I=percent inhibition 

C=growth in control 

T=growth in treatment 

 

         The recorded data were analysed by using Microsoft office 

Excell-2007, SPSS- 19.2  

 

S 
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III.  RESULTS AND DISCUSSION 

         From the results, it can be seen that the lowest radial myce-

lial growth of Sclerotium rolfsii was observed at all the concen-

trations of Hexaconazole followed by Tebuconazole and highest 

growth was recorded with Thiophanate Methyl followed by Car-

bendazim 50WP (Table 1).  

         All the tested systemic fungicides showed initial inhibitory 

effect at all the concentrations used as compared to control, ex-

cept Thiophanate Methyl at 1 ppm. However, Hexaconazole and 

Tebuconazole exhibited 100% inhibition upto 144 hrs at both 50 

and 100 ppm concentration followed by Mycobutanil upto 96 hrs 

at 100 ppm concentration. Moreover, Hexaconazole at very low 

concentration had shown satisfactory suppression on the radial 

growth of S. rolfsii i.e. 75.22 % at 1 ppm and 91.33% at 10 ppm 

as recorded after 120 hrs of incubation following inoculation. 

Thiophenate methyl had shown less inhibitory effect at all the 

concentrations tested (Table 1& 4).  

         Out of the non-systemic fungicides, all the three tested fun-

gicides have shown slight intial inhibitory effect on the test fun-

gus at all the concentration of treatment as compared to control.  

However, Mancozeb and Captan showed higher inhibitory effect 

as compared to Copper oxychloride (Table 2, 4). 

         Among the three combo fungicides, all of them have exhib-

ited initial inhibitory effect on test fungus at all the concentra-

tions used as compared to control. However, Carboxin 37.5% + 

Thiram 37.5% showed 100% inhibition upto 144 hrs at both 50 

and 100 ppm concentration and upto 72 hrs at 10 ppm concentra-

tion(Table 3,4). 

         Hexaconazole (systemic) is found to be the most effective 

fungicide followed by Carboxin 37.5% + Thiram 37.5%(combo 

Fungicide) and Tebuconazole ( Table 4).  

 

 

Table 1: Effect of selected systemic fungicide on the radial expansion of Sclerotium 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 29.0±1.11 50.0±1.51 73.0± 2.48 90.0± 0.00 90.0± 0.00 

Propiconazole 

25% EC  

  

 

1 ppm 10.5±0.28 27.16±0.92 54.7±1.92 65.5±2.52 83.7±1.85 

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  

5% EC 

 

 

1 ppm 0.00 14.7±0.72 17.5±0.76 22.3±0.33 28.0±0.57 

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  

10% WP 

 

1 ppm 10.0±1.04 18.6 ±0.53 41.6± 0.90 86.0 ±1.8 90.0 ±0.00 

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  Me-

thyl 70% WP 

 

1 ppm 29.0±0.92 49.0± 0.98 72.0± 0.83 90.0 ±0.00 90.0± 0.00 

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 

25.9   m/m EC 

 

1 ppm 7.5±0.28 19.2±0.44 36.0±1.75 43.5±0.76 63.3±1.33 

10 ppm 00.00 11±0.29 21.17±2.24 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 

50%WP  

1 ppm 12.2±1.06 48.7±2.06 61.2±1.63 90.0±0.00 90.0±0.00 

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 on the radial expansion of Sclerotium 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 48.6±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 

http://ijsrp.org/
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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 53.3± 1.42 75.6±1.27 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 oxychloride 0.10% 27.80±0.92 48.60±0.50 67.80±0.20 90.00±0.00 90.0±0.00 

0.25% 27.60±0.49 46.40±0.83 64.20±1.35 88.50±0.38 90.0±0.00 

0.50% 24.90±0.74 44.00±0.61 58.40±0.30 87.80±0.50 90.0±0.00 

1.00% 24.00±1.39 42.60±0.40 53.60±0.50 83.20±1.06 90.0±0.00 

F-test: 15.45 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) of Sclerotium 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% 

+Mancozeb 64%  

 

1 ppm 26.4±1.13 39.8 ±1.58 54.0 ±1.44 84.0 ±2.03 90.0± 0.00 

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% 

+ Mancozeb 63% 

1 ppm 28.4±0.70 41.4±0.94 58.2±1.06 88.2±1.04 90.0±0.00 

10 ppm 24.8±0.72 34.6±0.87 49.8±0.35 86.0±0.47 90.0±0.00 

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% + 

Thiram 37.5% 

1 ppm 14.0±0.61 26.8±0.92 44.0±0.70 54.2±1.06 74.2±0.95 

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 growth of S. rolfsii 

at different concentrations 

 

Name of fungicides 

Percent  inhibition on radial growth of S. rolfsii in different concentrations 

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, 1966). 

This pathogen is the major constraint in successful cultivation of 

most of the cash crops in Barak Valley. The extensive field sur-

vey through this entire geographic region reveals that the foot rot 

disease caused by S. rolfsii  is widely distributed and causes se-

vere damage to many cash crops during all the season(i.e. Kharif 

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 pathogen (S. 

rolfsii) in vitro. This was done with poisoned food techniques 

(Nene and Thapliyal, 1982). 

         The two fungicides viz Hexaconazole & Tebuconazole 

among the systemic fungicides, were found to be highly effective 

at all the concentrations used followed by propiconazole and 

mycobutnil. Least inhibition was observed with Thiophanate 

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, Tebucon-

azole & propiconazole were found to be having strong  inhibitory 

effect  on the growth of S. rolfsii isolated from finger millet at 

lower concentration. 

         Out of the three combo fungicides, Carboxin 37.5% + 

Thiram 37.5% is found to be highly inhibitory on the growth of 

S. rolfsii and it is in accordance with the works of many workers 

viz. Vyas and Joshi (1977) , Sujatha (1991), Manu et.al.(2012), 

reported Carboxin was highly effective against  S. rolfsii.. 

         Systemic fungicides (i.e. benomyl, thiophenate methyl, 

bavistin) have reported to have given excellent control to the wilt 

disease of tomato caused by Verticillium albo-atrum R. & B 

(Dutta 1980). Deb and Dutta (1989) reported that nitrofurans 

caused complete inhibition of Sclerotium rolfsii at 1000 µg/ml in 

vitro. The furans have also reduced disease severity to the S. 

rolfsii infected soybean plants under field condition. 

         Dutta et al.(1992) has also reported that some systemic and 

contact fungicides (i.e. Tridemorph, Hexaconazole, Propicona-

zole, Cyproconazole, Carbendazim, Carboxin and Copper) ap-

plied in vitro and as foliar spray gave excellent control of Blister 

blight disease of tea causing organism Exobasidium vexans. It 

has further reported by Dutta (1994) that some systemic and con-

tact fungicides could control some of the economically im-

portant tea diseases caused by Exobasidium vexans, Corticium 

theae, Cephaleuros parasitic and Tunstallia acculata under the 

agroclimatic condition of Darjeeling district of West Bengal and 

Barak Valley of Southern Assam respectively. 

         Based on the result presented above it can be suggested that 

the fungicides (i.e. Hexaconazole, Carboxin + Thiram (vitavex 

power), Tebuconazole and Propiconazole) can be recommended 

to control S. rolfsii under field condition for the susceptible crop 

plants i.e. Brinjal. The experiment under field condition is in 

progress, the results of the same will be communicated in due 

course of time. 
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** * MBBS Students 

 
    Abstract Background:  India has been experiencing a nutri-

tional transition in food choices from typical Indian diet into the 

fast- food pattern. Obesity in combination with unhealthy life-

style such as smoking and physical inactivity may increase the 

risk of chronic diseases. We have focused on finding out the pre-

dictors of obesity among medical students using a questionnaire 

and the prevalence of obesity by BMI (Body-Mass Index) which 

is a weight to height ratio and is a sensitive indicator for finding 

out the prevalence of obesity 

Aim: This study was designed to find the prevalence of over-

weight and obesity and to identify the predictors of overweight 

and obesity among the medical students. 

Results: out of 375 participants, 22.9% were found to be in the 

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 non-exercising participants were found to be obese 

with a p value of 0.0201 and odds ratio = 1.45. 4% of partici-

pants who had the habit of consuming snacks between meals 

were obese with a p value of 0.020 and odds ratio = 2.44. 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. 

 Conclusion: To conclude, 

  Among the pre obese and obese category predictors like regular 

exercise, mid meal snacking and midnight snacking were found 

to have significant association . 

 

    Index Terms- obesity, overweight, predictors  

I. INTRODUCTION 

   besity may be defined as an abnormal growth of the adi-

pose tissue due to an enlargement of fat cell size or an in-

crease in fat cell number or both.[1] Obesity is one of the major 

risk factors for development of many chronic non communicable 

diseases such as NIDDM, CVD and cancer and is also associated 

with various psychosocial problems. The health consequences of 

obesity are many and varied ranging from premature death to 

severe non fatal but debilitating complaints. [2] India has been 

experiencing a nutritional transition in food choices from typical 

Indian diet into the fast- food pattern. Obesity in combination 

with unhealthy lifestyle such as smoking and physical inactivity 

may increase the risk of chronic diseases.[2] Worldwide, at least 

2.8 million people die each year as a result of being overweight 

or obese, and an estimated 35.8 million (2.3%) of global DALYs 

are caused by overweight or obesity.[3] 

Overweight and obesity lead to adverse metabolic effects on 

blood pressure, cholesterol, triglycerides and insulin resistance. 

Risks of coronary heart disease, ischemic stroke and type 2 dia-

betes mellitus increase steadily with increasing body mass index 

(BMI), a measure of weight relative to height. [3] The nutritional 

status of medical students is commonly overlooked and are not 

examined in depth. This study focuses on finding out the preva-

lence of obesity in medical students using BMI (Body-Mass In-

dex) which is a weight to height ratio and is a sensitive indicator 

for finding out the prevalence of obesity. 

 

 

II. OBJECTIVES 

    This study was a cross sectional study conducted on medical 

college undergraduates in Saveetha Medical College, Thandalam 

from September 2013-december 2013. The sample size was cal-

culated with the help of n-Master software as 375 based on a 

study conducted by a group of doctors in Karachi on post gradu-

ate students.  

 

a) To assess the prevalence of obesity in medical students in a 

private medical college. 

b) To identify the factors associated with the development of 

obesity in the study group. 

c) Identification of persons in the pre-obese category. 

III.  MATERIALS AND METHODOLOGY 

The height and weight of the students were measured and  BMI 

has been calculated. The lifestyle and eating habits of each stu-

dent had been collected with the help of a questionnaire. 

 

A. Calculation of Body Mass Index 

 BODY MASS INDEX (BMI) = Weight in kilograms 

               Height in metre
2
  

 

 

 

O 
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CLASSIFICATION BMI 

 

UNDERWEIGHT 

 

<18.50 

 

NORMAL RANGE 

 

18.50-24.99 

 

OVERWEIGHT 

    PRE-OBESE 

    OBESE CLASS I 

    OBESE CLASS II 

    OBESE CLASS III 

 

 

 

25.00-29.99 

30.00-34.99 

35.00-39.99 

>40.00 

TABLE 1: Classification according to BMI   

 

  B. Analytical strategy: 

 Prevalence was expressed in percentage and Chi-square test was 

used to establish an association of factors. Proposal development 

took 1 month .After approval by ethical committee the data was 

collected from college students in 2 months Data collected  was 

entered in an excel sheet with coding and analysed. Analysis of 

data and manuscript drafting was completed in 1 month  

 

III.  OBSERVATIONS 

   A. Gender distribution of the participants 

Out of the 375 participants, the male participants were found to 

be 47.3% (164) and the female population was 56.3% (211) 

 

  

 
FIGURE 1: Gender distribution of the participants. 
 

 

 

 

 

 

 

 

 

 

 

 

B. Body mass index of participants 

 Of the 375 participants, 20 were obese,269 were in the pre-obese 

category,138 had normal BMI and 36 were in the underweight 

category.  

 

 

    
Figure 2: Body mass index (BMI) classification of the partici-

pants 

 

 

C. Exercise patterns of the participants 

Out of the 375 participants 263 were on a regular exercise regi-

men and 112 were not on any exercise regimen. 

 

  

Figure 3: Exercise patterns of participants. 

 
 D. Duration of exercise  
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Figure 4: Duration of exercise per day 
 

TABLE 2 : Comparison between BMI  

and exercise habits 

 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

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 BMI and habit of mid meal snacking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 strength of association between 

BMI and the habit of mid meal snacking is found to be 2.44  
 

 

                          DISCUSSION 

 

Out of the 375 participants :  

(1)  22.9% were found to be in the pre-obese category 

and 6.9% in the obese category 

(2) 70.1% did not have a regular exercise pattern or no 

habit of exercising (figure 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 were obese 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 undergraduate students is 6.9% and 

22.9% are in the pre- obese category. 70%  are not 

exercising regularly. 

                                          CONCLUSION 

In a community where doctors should be a role model, if we do 

not stress on regular exercise and avoidance of mid meal snack-

ing, how can we advise the same to our patients. There 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, and met-

abolic syndromes. 

APPENDIX 

Appendix A:  QUESTIONNAIRE 

1) Age: 

2) Sex:           Male                          Female    

3) Do you exercise regularly? YES 

 NO 

4) How many hours of exercise do you do per day? 

a) >2    b) 1-2  c) <1  d)none  

5) What kind of physical activity do you do? 

a) Gym  b) Any sport c)Running d) 

6) Hours spent a day watching TV or on the computer?  

a) 1-2  b)  2-3  c) 3-4  d) >4 

7) How many hours do you sleep every day?   

a) >8    b) 7-8   c) 6-7    d) <6 

8) Educational Qualification of Father.    

     

 A)Profession or Honoursô   

 

DO YOU EX-

ERCISE REG-

ULARILTY  

 

 

 

 

                    BMI 

 

TTO-

TAL  

 

Under 

weight  

Normal  Pre 

obese  

Obese 

Yes 

 count% of total  

11 

2.9% 

78 

20.8% 

17 

4.5% 

6 

1.6% 

 112 

 29.9% 

No 

.count  

%of total  

36 

9.6% 

13 

36.8% 

69 

18.4% 

20 

5.3% 

    63 

  70.1% 

Total  count 

%of total 

47 

12.5% 

216 

57.6% 

86 

22.9% 

26 

6.9% 

  75 

100.0% 

Midmeal 

 snack-

ing  

                     BMI 

Under 

weight 

Normal  Pre 

obese  

Obese 

 

 

 

Total 

No  

count  

%of 

total 

 

Yes 

 count  

% of 

total 

  9   

2.4%   

 

54 

14.4% 

33 

8.8% 

11 

28.5% 

107 

28.5% 

38 

10.1% 

162 

43.2% 

53 

14.1% 

15 

4.0% 

268 

71.5% 

Total 

count 

%of 

total  

47 

12.5% 

216 

57.8% 

86 

88.9% 

26 

6.9% 

375 

100.0% 
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     B)Graduate 

or Post Graduate     

   C)Intermediate or post high 

school diploma     

  D)High school certificate  

     

 E)Middle school certificate  

     

 F)Illiterate 

9) Total Income of the family 

___________________________ 

10) Number of members in the fami-

ly____________________ 

11) Do you consume alcohol? YES  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?  1) YES  2) 

NO 

19) If yes, how often do you skip breakfast in a week? 

               1) 1-2 times 

     2) 3-4 times 

 3)  Everyday 

20) Do you have the habit of eating/snacking between 

meals?  1) YES  2) NO 

21)  What is your preferred snack? 

1) Fruits and vegetables 

2)  Junk food-chips, 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) 1-2 times 

2) 2-3 times 

3) 3-5 times 

4)  Everyday 

Appendix B : CONSENT FORM 

I_____________________________ agree to take part in the 

research study, conducted by , Medical students of Department 

Of Community Medicine in Saveetha Medical College and Hos-

pital, entitled ñ:  PREVALENCE OF OBESITY AMONG MED-

ICAL STUDENTS IN A PRIVATE MEDICAL COLLEGEò. 

 I acknowledge that the research study has been explained to me 

and I understand that agreeing to participate in the research 

means that I am willing to: 

¶ Provide information which is only the truth and to the 

best of my knowledge. 

¶ Allow the researcher to have access to the medical rec-

ords, pertaining to the purpose of the study. 

¶ Allow to participate in the analysis program. 

I have been informed about the purpose of my queries towards 

the research. I provide consent to the researcher to use the infor-

mation given by me for educational purposes only. I understand 

that my participation is voluntary and can withdraw at any stage 

of research. 
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The Free Energy Generator 

Mayank Grover, B. Lohith Kumar , Isaac Ramalla 

 

Abstract- More than 90% worldôs power is being generated using 

electromagnets based on the faradayôs law of electro-magnetic 

induction. Many new technologies were discovered with time 

which led a drastic change in the perception of electric energy. 

But at the same time there is misconception of FREE ENERGY. 

Energy becomes free only at a point after which we donôt have to 

pay for power generation after commissioning the unit. By using 

the magnetic force of magnets continuous motion (Energy) is 

generated.  

       We used Neodymium magnets are placed on the fins of the 

fan which has a capacity of 1-1.4 T[1].Disc shaped magnets are 

placed in such a way that all the north poles or south poles are 

facing one direction. This magnet also produces a magnetic field, 

so both the magnetic fields repel each other (like poles repel), 

which causes the fins to move. The free Energy Generator was 

fitted onto the 2 wheelers in-front. The power extracted was used 

to charge a mobile battery. Few positive results are motivating us 

to create a better model to 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 re-

search ground work of magnets to create a perfect strong proto-

type for better applications. 

 

Index Terms- Electromagnetic Induction, free energy, neodymi-

um magnets, MOC 

 

I. INTRODUCTION 

here is no such thing as Free Energy. Any electric power 

from Solar cells, Wind, Tidal, Geothermal, Hydro-electric is 

only free, after we starting up these methods for generating elec-

tric power by providing some capital cost. Energy becomes free 

only after some point since we do not have to pay charges for 

electric power generated through these non-conventional meth-

ods for generating electric power. 

        Hence the concept of using magnets in generation of elec-

tricity has been around us from a long time. 

        For many years simple magnets have been used for their 

magnetic field to produce electric power. They are placed in the 

inside core of motors & generators. The basic principle of power 

generation lies under the magnetic effect. It states that ñWhen a 

conductor is rotated in a magnetic field, a voltage is induced in 

the conductorò. So here we will be dealing with such conductors 

[2] 
        Magnet Engine free energy generator is an easy device to 

generate electrical energy. It works on the principle of Neodymi-

um Magnets. In a simple motor, magnetic field is created by the 

electric coils generally 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 losses [5]. It uses the 

permanent magnetic field of the magnets to generate the required 

force to move the motor. This concept of generating magnetic 

field from the permanent magnets became practical only after 

introducing Neodymium magnets which are much power full 

than the previous Ferrite magnets. The main advantage is that it 

does not require continuous electric supply. 

 

II. EXPERIMENTS AND DISCUSSION 

A. Construction: 
        The basic model (prototype) of the free energy generator 

consists of the following components: 

1) Set of Nd magnets (Neodymium magnets) 

2) Small Electric motor (Example: A DC FAN) 

 

Fig 1, 

 

 
 

        A simple dc motor/generator consists of a rotor & a stator. 

The stator of the machine does not move & normally is the outer 

frame of the machine; the rotor is free to move & normally is the 

inner part of the machine. Both of them are usually made up of 

ferromagnetic materials. Slots are cut on the inner periphery of 

the stator & the outer periphery of the rotor. Conductors are 

placed in these slots of the stator or rotor. These are intercon-

nected to form round windings. The winding in which voltage is 

induced is called armature windings & which current is passed 

field winding. Permanent magnets are used in some machines to 

provide the main flux of the machine.  

        Fig 2, shows the internal windings of the dc fan which is 

behaving as a generator (here). The windings are coiled around a 

cavity in which the shaft is inserted & rotated to produce the 

electric power. 

 

 

 

 

 

T  
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Fig 2, 

 

 
 

        Now we need to rotate the shaft of the generator to produce 

power, for that we are using Neodymium magnets which are 

placed on the fins of the fan as shown. These disc shaped mag-

nets are placed in such a way that all the north poles or south 

poles are facing one direction i.e., inwards or outwards. These 

magnets facing upward produce a magnetic field. After this a 

larger sized magnet is faced these disc magnets [3]. This magnet 

also produces a magnetic field, so both the magnetic fields repel 

each other (like poles repel), which causes the fins to move & 

finally rotate the shaft of the fan (generator).  

        Now as the shaft rotates in between the windings, it cuts the 

flux created by the windings & a small amount of voltage is pro-

duced in the conductor (shaft) which is collected by the 2 wires 

coming out of the fan. 

 

 
 

Fig 3, 

 

B.Installation:  

        The free Energy Generator was fitted onto the 2 wheelers 

in-front of their outer body like on the mudguard where the air 

turbulence is higher with proper seals. The setup was connected 

to a multi-meter to find the practical readings of voltage & cur-

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 no. of applications in the 

real world. Many such applications are listed below: 

1. Using with magnets (as shown) 

 

2. With 2 wheeler (bike, cycles) 

        The free energy generator can be fitted on the sides of a 2 

wheeler in such a way that as the vehicle moves the fan start ro-

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 end of chim-

neys of house or small industries in such a way the exhaust gases 

rotate the shaft of the fan & produces small amounts of free en-

ergy. 

5. For Charging Small Batteries 
        This free Energy can be used to charge small Li-Ion batter-

ies of high voltage & low current, which are used for other appli-

cations. 

6.  For Small wattage bulbs 

        The Free energy generator can be used to power up small 

ledôs & bulbs on vehicles. 

There are many applications of the free energy generator which 

are yet to discover... 

 

III.  EXPERIMENTAL RESULTS 

        The following results were tabulated while performing the 

experiments for free energy generator with magnets & 2wheeler 

The following results were tabulated while performing the exper-

iments for free energy generator with magnets & 

2wheeler

 
 

Fig 4, 

 

        The fig4, shows a pictorial description of the variation of 

speed with voltage 
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Fig 5, 

 

 
 

        The graph increases almost linearly initially but as the speed 

increases a rapid curve is seen with an increase in the voltage 

output of the free energy generator.   

 

Voltage Booster: 

        As we can see that, the voltage produced out of this genera-

tor is free but of a very small vale which is not of much use. So 

we need to add a voltage booster & a current booster with the 

generator which increases the voltage of the output to a usable 

value [4]. 

 

S.No. 

 

Speed 

(Km/hr.)  

Initial 

Voltage 

(V) 

Boost 

Voltage 

(V) 

Current  

(A) 

Power 

(W) 

1. 4-5 0 0 0 0 

2. 10 0.5 0.5 0.002 0.001 

3. 20 0.75 0.75 0.005 0.003 

4. 25 1.5 12 0.006 0.072 

5. 30 2.5 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 5.5 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 10.4 15 0.060 0.9 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6, 

 

 
 

Fig 7, shows the circuit of voltage booster used in the experi-

ment 

 

                                         
Fig 7, 

Dimensions of the setup: 

1. Side = 7.8cm*7.8cm 

2. Width = 2.5cm 

3. Radii of the center = 1.6cm 

4. Size of fin from center = 2.2cm 

5. Windings = 4 

6. Fan input = 12V/0.25A  
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Fig 8, 

 

        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 integrating the basics of a generator and a 

motor, we successfully have a newer concept of free energy gen-

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 construction, working & applications 

of free energy generator & its future enhancements. This design 

may prove to be a pioneer in the field of research of free ener-

gy.Now it is possible to get free electricity from stuffs from our 

home. This concept of free energy is can 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 infectious 

disease. It is a common cause of morbidity and hospital admis-

sion in developing countries like India. We report a case of Cho-

lestatic Hepatitis secondary to enteric fever in a 42-year-old male 

who was admitted to our medical emergency unit with chief 

complaints of fever for 9 days followed by anorexia, abdominal 

discomfort and jaundice. He recovered completely to prompt 

administration of appropriate antibiotic therapy with supportive 

management. 

 

Index Terms- Enteric Fever, salmonella, Cholestatic jaundice, 

Icterus, salmonella hepatitis 

 

I. INTRODUCTION 

nteric Fever is a systemic disease characterized by fever, 

abdominal pain and caused by dissemination of S. typhi or S. 

paratyphi which is pathologically as a unique illness because of 

its association with enlarged Peyer's patches and mesenteric 

lymph nodes.
[1] 

The Gastrointestinal complications of EF are 

intestinal haemorrhage and perforation, acute pancreatitis, hepat-

ic abscess, acute cholecystitis, splenic rupture and hepatitis.
[2]

 

Liver tests suggesting cholestatic disorder may be due to intra- or 

extrahepatic cholestasis. EF is known to cause a wide range of 

hepatic complications.
[3] 

However, only few cases of cholestatic 

hepatitis secondary to EF are reported in literature.
[4,5]

 

 

II. CASE REPORT 

       A 45 years old male, office worker, resident of lucknow was 

presented in our emergency department with  chief complaints of 

anorexia, and high grade fever for 12 days followed by a vague 

right hypochondrial discomfort, vomiting and yellowish discol-

ouration of eyes for 4 days. On enquiry he told that he had also 

constipation associated with dark urine. He denied complaint of 

pruritus. He had no history of jaundice, alcoholism, contact histo-

ry with muddy water and blood transfusions, promiscuity or in-

travenous drug abuse and significant past medical history. 

       On general examination patient was conscious and well ori-

ented. He had icterus. He had no pallor or lymphadenopathy.  He 

was febrile (103°F) and his pulse rate was 90/ min and regular, 

B.P-110/80mmHg and  respiratory rate was-19/min. Systemic 

examination revealed tender firm mild hepatomegaly and gall 

bladder was not palpable. Rest of the systemic examinations 

were within normal limit. Investigations of patient during hospi-

talisation are summarised in table 1. Computerized tomography 

(CT) of abdomen showed mild hepatomegaly (15.8cm) with 

normal margins and normal CT attenuation value. No evidence 

of any intrahepatic biliary radical dilatation (IHBRD) noted. Gall 

bladder is noted to be distended with normal in CT attenuation 

value with normal wall thickening.[Figure1] Liver biopsy 

showed hepatic cholestasis [Figure2]. Enzyme-linked immuno-

sorbent assay for human immunodeficiency virus, Australia anti-

gen for Hepatitis B and antibody against Hepatitis C virus were 

negative. Serology (IgM antibody) for dengue infection and 

smear examination for malarial parasite were negative. Electro-

cardiography and chest X-ray were within normal limit. His 

blood culture was sterile and serology (IgM antibody) for Salmo-

nella typhi was positive. Our case was already on oral antibiotic 

at the time of admission which could be a reason for sterile blood 

culture. The diagnosis of cholestatic hepatitis due to enteric fever 

was made on the basis of clinical and laboratory parameters with 

positive serology (IgM antibody) for Salmonella typhi. So ceftri-

axone 3gm per day intravenous was started for 10 days. Patient 

was started improving day by day and got discharged on 12
th
 day 

of admission. Liver function test showed near normalization on 

follow up after 2 weeks of admission. 

 

III.  DISCUSSION  

       Enteric fever remains a serious health threat in developing 

countries including India.
[6] 

Most commonly, food-borne or wa-

terborne transmission results from fecal contamination by ill or 

asymptomatic chronic carriers. Up to 10% of untreated patients 

with typhoid fever excrete S. typhi in the feces for up to 3 

months, and 1ï4% develop chronic asymptomatic carriage, 

shedding S. typhi in either urine or stool for >1 year  which in-

creases its prevalence and incidence.  Enteric fever can manifest 

a variety of systemic complications ranging from mild to life-

threatening such as  gastrointestinal bleeding and intestinal perfo-

ration  which most commonly occur in the third and fourth weeks 

of illness.
[1] 

Rare complications whose incidences are reduced by 

prompt antibiotic treatment include disseminated intravascular 

coagulation, hemophagocytic syndrome, pancreatitis, hepatic and 

splenic abscesses and granulomas, endocarditis, pericarditis, my-

ocarditis, orchitis, hepatitis, glomerulonephritis, pyelonephritis 

and hemolytic uremic syndrome, severe pneumonia, arthritis, 

osteomyelitis, and parotitis.
[7,8] 

The first case of hepatic involve-

ment in typhoid fever was reported by William Osler in 1899.
[9] 

Pramoolsinsap et al. in their comprehensive review of Salmonel-

E 
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la hepatitis suggested that typhoid fever is often associated with 

abnormal liver biochemical tests, but severe hepatic involvement 

with clinical features of acute hepatitis is a rare complication.
[10] 

Liver involvement in enteric hepatitis may be in the form of he-

patomegaly alone, jaundice, biochemical alterations and histo-

pathological changes.
[3] 

The possible associated factors for de-

velopment of salmonella hepatitis are virulence of the organisms, 

delayed treatment and poor general health of the patients. 

       The exact pathogenesis of severe hepatic involvement in 

salmonella infection is not fully known and needs further studies. 

Though endotoxin, local inflammatory and/or host immune reac-

tions may be responsible for development of hepatitis in salmo-

nella  infection.
[11] 

Our case had isolated hyperamylasemia and 

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 Salmonella 

infections.
[12] 

       The common causes of intra- hepatic cholestasis are Viral 

hepatitis (Hepatitis A, B and C, Epstein-Barr virus, cytomegalo-

virus), Alcoholic hepatitis, Drug toxicity (anabolic and contra-

ceptive steroids,  chlorpromazine, erythromycin estolate, pro-

chlorperazine), Primary biliary cirrhosis, Primary sclerosing 

cholangitis, Chronic rejection of liver transplants, Sarcoidosis, 

Inherited, Cholestasis of pregnancy, Total parenteral nutrition, 

Nonhepatobiliary sepsis, Benign postoperative cholestasis, Para-

neoplastic syndrome, Venoocclusive disease, Graft-versus-host 

disease,  Infiltrative diseases like TB, Lymphoma, Amyloid and 

infections like Malaria, Leptospirosis.
[13]

 All the causes of cho-

lestasis were ruled out with the help of clinical examination and 

investigations. We are reporting this case because the patient 

recovered completely after starting of Enteric Fever therapy 

which also supports our final diagnosis of cholestatic hepatitis 

secondary to enteric fever.  

 

IV.  CONCLUSION 

       With the above description it is clear that enteric fever can 

causes a variety of systemic manifestations in endemic countries. 

Cholestatic hepatitis should be kept in mind as a differential di-

agnosis in patients of enteric fever complaining of jaundice at 

peak of fever. Early diagnosis and management with prompt 

supportive care improves prognosis in these cases. 

 

 

Table 1; Patientôs laboratory parameters 

 

Laboratory param-

eters 

                      Duration from admission  

Normal 

range 

1
st
 day  4

th
 day 8

th
 day 2

nd
 week 4

th
 week 6

th
 week 

Hb(g/dl) 13-17 12.2 11.2 10.8 - - - 

TLC  (103/µL ) 4-11 9.2 12.6 8.0 - - - 

DLC (%) N40-80 

L20-40 

N78L09 N80L15 N67L22 - - - 

PC (103/µL ) 140-440 188 165 200 - - - 

S.Na+(mmol/L) 135-155 134 137 138 - - - 

S.k+(mmol/L) 3.5-5.5 3.5 3.8 3.4 - - - 

S.Urea(mgdl ) 20-40 49.4 29.5 - - - - 

S.Creat (mgdl ) 0.5-1.2 0.95 0.7 - - - - 

RBS(mg/dl) 70- 112 112 - - - - 

PT(seconds) 10.4-12.6 - 13.9 - - - - 

INR (seconds) 0.8-1.2 - 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 38-126 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) 3.5-5.5 3.4 3.5 4.6 - 4.0 - 

S. Amylase(U/L) 22-80 412 - 116 - - - 

S.Lipase(U/L) Upto 60 302 - 100 - - - 

 

ALT, alanine transaminase; ANA, antinuclear antibody; AST, aspartate transaminase, S.ALP, serum alkaline phosphatase; RBS, ran-

dom blood sugar; PT, prothrombin time; INR, international normalised ratio. 
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