
VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

 A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

Indexed & Listed at:  
Ulrich's Periodicals Directory ©, ProQuest, U.S.A., EBSCO Publishing, U.S.A., Cabell’s Directories of Publishing Opportunities, U.S.A., 

Open J-Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)], 
Index Copernicus Publishers Panel, Poland with IC Value of 5.09 & number of libraries all around the world. 

Circulated all over the world & Google has verified that scholars of more than 2980Cities in 165 countries/territories are visiting our journal on regular basis. 

Ground Floor, Building No. 1041-C-1, Devi Bhawan Bazar, JAGADHRI – 135 003, Yamunanagar, Haryana, INDIA 

http://ijrcm.org.in/ 



 VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

ii 

CONTENTS 
Sr. 
No. TITLE & NAME OF THE AUTHOR (S) Page 

No. 

1. ROLE OF IT IN COMMERCE EDUCATION IN INDIA: A KEY TO ACHIEVE INCLUSIVE GROWTH AND SUSTAINABILITY 

DR. SONAL SHARMA & DR. M. K. SINGH 

1 

2. AGRIBUSINESS POTENTIAL IMPACT OF HORTICULTURE CROPS: AN AGRICULTURAL ECONOMIC ANALYSIS OF CASHEW NUT IN TAMIL 

NADU 

DR. R.LOGANATHAN & DR. M.CHANDRASEKARAN 

8 

3. REAL IMPACT OF IMPACT FACTOR RESEARCH JOURNALS ON RESEARCH PAPERS 

SHUBHANGI JAIN & DR. PRATEEK SHARMA 

13 

4. GREEN CONSUMERISM: AWARENESS OF ENVIRONMENTAL ISSUES AMONG CONSUMERS IN TAMILNADU 

DR. K. SALEEM KHAN, DR. A. MOHAMED SALI & K.SHARIFA NIZARA 

21 

5. REFINED HR SCENARIO IN INDIAN IT INDUSTRY 

U. JEYASUTHARSAN & DR. N. RAJASEKAR 

27 

6. AN ANALYSIS OF FACTORS AFFECTING POST-HARVESTING FOOD LOSS IN PERISHABLE CHAIN 

N. ARUNFRED & DR. D. KINSLIN 

32 

7. ANALYSIS OF LIQUIDITY AND PROFITABILITY IN TEXTILE INDUSTRY IN INDIA 

DR. T. MADHU SUDANA & DR. B. PHANISWARA RAJU 

35 

8. TECHNOLOGICAL DEVELOPMENTS IN INDIAN BANKING SECTOR 

N. SURESH BABU & DR. G.V.CHALAM 

43 

9. FOREIGN DIRECT INVESTMENT IN MULTIBRAND RETAILING IN INDIA: FROM STAKEHOLDERS PERSPECTIVES 

DR. P. SANTHI 

48 

10. COMPARATIVE STUDY OF IMAGE ENHANCEMENT TECHNIQUES 

SANJEEV KUMAR & NAVNEET GOLCHHA 

53 

11. IMPLEMENTATION OF SHORTEST PATH ALGORITHM FOR RECTILINEAR STEINER TREE PROBLEM 

SAKSHI RAJPUT 

57 

12. A STUDY ON FAST MOVING CONSUMER GOODS MARKETING WITH SPECIAL REFERENCE TO SAKTHI MASALA PRODUCTS 

R. BUVANESWARI, B.BHARATHI & MAHALAKSHMI VENKATESH 

61 

13. A STUDY ON CONSUMER BEHAVIOUR TOWARDS RETAIL STORES WITH REFERENCE TO BIG BAZAAR IN COIMBATORE CITY 

B.DEVIPRIYA & DR. M. NANDHINI 

64 

14. ROLE OF MARKET ORIENTATION IN PERFORMANCE OF SMALL-SCALE INDUSTRIES: A STUDY OF UNISOPENT PVT. LTD. 

NISHU MARWAH 

67 

15. STRATEGIC THINKING: A KEY FOR COMPETITIVENESS IN SMALL BUSINESS OPERATING IN NIGERIA 

ONYEAGHALA OBIOMA, H. & UKPATA, SUNDAY IJUO 

70 

16. IS SMALL SCALE IRRIGATION A SOLUTION FOR ALLEVIATING RURAL POVERTY IN TIGRAY? (CASE STUDY IN HINTALLO WAJIRAT) 

TEFERA KEBEDE LEYU 

77 

17. ENVIRONMENTAL CORRELATES OF SCIENCE, TECHNICAL, VOCATIONAL AND BUSINESS EDUCATION FOR ECONOMIC TRANSFORMATION 

IN NIGERIA 

UKPATA, SUNDAY IJUO & DR. ONYEUKWU, PAULINE EBERE 

85 

18. EMPLOYEES PERCEPTION TOWARDS HRD CLIMATE IN THE BANKING SECTOR: A CASE STUDY OF JAMMU AND KASHMIR BANK 

RAFIA GULZAR 

90 

19. POVERTY REDUCTION: A PREDICATE OF HUMAN CAPACITY DEVELOPMENT IN NIGERIA 

ONYEAGHALA, OBIOMA, H., KAPPE, MAMMAN, P.  & DIBAL, HYELADI STANLEY 

95 

20. A STUDY ON LEADERSHIP STYLES OF SELECTED ENGINEERING UNITS LOCATED IN GIDC, VITTHAL UDYOGNAGAR, GUJARAT 

SAMIR P RATHOD & MEHUL J MISTRY 

101 

21. ADOPTION OF THE TECHNOLOGY ACCEPTANCE MODEL TO DETERMINE THE FACTORS THAT DRIVE TO SHOP ONLINE 

ANKUR SANGWAN 

107 

22. TO ASSESS THE EFFECT OF INTELLECTUAL CAPITAL ON ORGANIZATIONAL PERFORMANCE IN THE MANUFACTURING SECTOR 

JOHN WEKESA WANJALA 

113 

23. THE ANALYSIS AND DERIVATION OF A NEW FRAMEWORK TO INVEST IN GOLD 

ANKUR SANGWAN 

119 

24. THE FINANCIAL STATEMENT ANALYSIS OF TAMIL NADU NEWSPRINT AND PAPERS LIMITED, KARUR 

OMBEGA OGUTA KEPHAR 

127 

25. NATURAL RESOURCE AND CIVIL WARS: A CRITICAL ANALYSIS 

SIDDHARTH RATHORE 

136 

26. EMERGENCE OF HEDGE FUNDS: IMPLICATIONS ON THE INDIAN CAPITAL MARKET 

ANINDITA CHAKRAVORTY 

140 

27. TRAINING AND DEVELOPMENT PROGRAMMES IN TAMILNADU STATE TRANSPORT CORPORATION LIMITED, KUMBAKONAM 

D. PAUL DHINAKARAN 

146 

28. INDIGENIZATION OF MILITARY HARDWARE: A NECESSITY FOR INDIA? 

SIDDHARTH RATHORE 

150 

29. A STUDY ON THE STATUS OF FACULTY DEVELOPMENT ACTIVITIES IN ENGINEERING INSTITUTIONS 

S. MURALI 

153 

30. WIRELESS MONITORING AND RECORDING OF ENVIRONMENTAL PARAMETERS BASED ON XBEE AND PIC 

ARAVIND.S 

158 

 REQUEST FOR FEEDBACK & DISCLAIMER 
163 



 VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

iii 

CHIEF PATRON 
PROF. K. K. AGGARWAL 

Chairman, Malaviya National Institute of Technology, Jaipur 
(An institute of National Importance & fully funded by Ministry of Human Resource Development, Government of India) 

Chancellor, K. R. Mangalam University, Gurgaon 

Chancellor, Lingaya’s University, Faridabad 

Founder Vice-Chancellor (1998-2008), Guru Gobind Singh Indraprastha University, Delhi 

Ex. Pro Vice-Chancellor, Guru Jambheshwar University, Hisar 

 

FOUNDER PATRON 
LATE SH. RAM BHAJAN AGGARWAL 

Former State Minister for Home & Tourism, Government of Haryana 

Former Vice-President, Dadri Education Society, Charkhi Dadri 

Former President, Chinar Syntex Ltd. (Textile Mills), Bhiwani 

 

CO-ORDINATOR 
AMITA 

Faculty, Government M. S., Mohali 
 

ADVISORS 
DR. PRIYA RANJAN TRIVEDI 

Chancellor, The Global Open University, Nagaland 

PROF. M. S. SENAM RAJU 
Director A. C. D., School of Management Studies, I.G.N.O.U., New Delhi 

PROF. M. N. SHARMA 
Chairman, M.B.A., Haryana College of Technology & Management, Kaithal 

PROF. S. L. MAHANDRU 
Principal (Retd.), Maharaja Agrasen College, Jagadhri 

 

EDITOR 
PROF. R. K. SHARMA 

Professor, Bharti Vidyapeeth University Institute of Management & Research, New Delhi 
 

CO-EDITOR 
DR. BHAVET 

Faculty, Shree Ram Institute of Business & Management, Urjani 
 

EDITORIAL ADVISORY BOARD 
DR. RAJESH MODI 

Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia 

PROF. SANJIV MITTAL 
University School of Management Studies, Guru Gobind Singh I. P. University, Delhi 

PROF. ANIL K. SAINI 
Chairperson (CRC), Guru Gobind Singh I. P. University, Delhi 



 VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

iv 

DR. SAMBHAVNA 
Faculty, I.I.T.M., Delhi 

DR. MOHENDER KUMAR GUPTA 
Associate Professor, P. J. L. N. Government College, Faridabad 

DR. SHIVAKUMAR DEENE 
Asst. Professor, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga 

 

ASSOCIATE EDITORS 
PROF. NAWAB ALI KHAN 

Department of Commerce, Aligarh Muslim University, Aligarh, U.P. 

PROF. ABHAY BANSAL 
Head, Department of Information Technology, Amity School of Engineering & Technology, Amity 

University, Noida 

PROF. A. SURYANARAYANA 
Department of Business Management, Osmania University, Hyderabad 

DR. SAMBHAV GARG 
Faculty, Shree Ram Institute of Business & Management, Urjani 

PROF. V. SELVAM 
SSL, VIT University, Vellore 

DR. PARDEEP AHLAWAT 
Associate Professor, Institute of Management Studies & Research, Maharshi Dayanand University, Rohtak 

DR. S. TABASSUM SULTANA 
Associate Professor, Department of Business Management, Matrusri Institute of P.G. Studies, Hyderabad 

SURJEET SINGH 
Asst. Professor, Department of Computer Science, G. M. N. (P.G.) College, Ambala Cantt. 

 

TECHNICAL ADVISOR 
AMITA 

Faculty, Government M. S., Mohali 
 

FINANCIAL ADVISORS 
DICKIN GOYAL 

Advocate & Tax Adviser, Panchkula 

NEENA 
Investment Consultant, Chambaghat, Solan, Himachal Pradesh 

 

LEGAL ADVISORS 
JITENDER S. CHAHAL 

Advocate, Punjab & Haryana High Court, Chandigarh U.T. 

CHANDER BHUSHAN SHARMA 
Advocate & Consultant, District Courts, Yamunanagar at Jagadhri 

 

SUPERINTENDENT 
SURENDER KUMAR POONIA 

 



 VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

v 

CALL FOR MANUSCRIPTS 
We invite unpublished novel, original, empirical and high quality research work pertaining to recent developments & practices in the areas of 

Computer Science & Applications; Commerce; Business; Finance; Marketing; Human Resource Management; General Management; Banking; 

Economics; Tourism Administration & Management; Education; Law; Library & Information Science; Defence & Strategic Studies; Electronic Science; 

Corporate Governance; Industrial Relations; and emerging paradigms in allied subjects like Accounting; Accounting Information Systems; Accounting 

Theory & Practice; Auditing; Behavioral Accounting; Behavioral Economics; Corporate Finance; Cost Accounting; Econometrics; Economic 

Development; Economic History; Financial Institutions & Markets; Financial Services; Fiscal Policy; Government & Non Profit Accounting; Industrial 

Organization; International Economics & Trade; International Finance; Macro Economics; Micro Economics; Rural Economics; Co-operation; 

Demography: Development Planning; Development Studies; Applied Economics; Development Economics; Business Economics; Monetary Policy; Public 

Policy Economics; Real Estate; Regional Economics; Political Science; Continuing Education; Labour Welfare; Philosophy; Psychology; Sociology; Tax 

Accounting; Advertising & Promotion Management; Management Information Systems (MIS); Business Law; Public Responsibility & Ethics; 

Communication; Direct Marketing; E-Commerce; Global Business; Health Care Administration; Labour Relations & Human Resource Management; 

Marketing Research; Marketing Theory & Applications; Non-Profit Organizations; Office Administration/Management; Operations Research/Statistics; 

Organizational Behavior & Theory; Organizational Development; Production/Operations; International Relations; Human Rights & Duties; Public 

Administration; Population Studies; Purchasing/Materials Management; Retailing; Sales/Selling; Services; Small Business Entrepreneurship; Strategic 

Management Policy; Technology/Innovation; Tourism & Hospitality; Transportation Distribution; Algorithms; Artificial Intelligence; Compilers & 

Translation; Computer Aided Design (CAD); Computer Aided Manufacturing; Computer Graphics; Computer Organization & Architecture; Database 

Structures & Systems; Discrete Structures; Internet; Management Information Systems; Modeling & Simulation; Neural Systems/Neural Networks; 

Numerical Analysis/Scientific Computing; Object Oriented Programming; Operating Systems; Programming Languages; Robotics; Symbolic & Formal 

Logic; Web Design and emerging paradigms in allied subjects. 

Anybody can submit the soft copy of unpublished novel; original; empirical and high quality research work/manuscript anytime in M.S. Word format 

after preparing the same as per our GUIDELINES FOR SUBMISSION; at our email address i.e. infoijrcm@gmail.com or online by clicking the link online 

submission as given on our website (FOR ONLINE SUBMISSION, CLICK HERE).  

GUIDELINES FOR SUBMISSION OF MANUSCRIPT 

1. COVERING LETTER FOR SUBMISSION: 

DATED: _____________ 

THE EDITOR 

IJRCM 

Subject: SUBMISSION OF MANUSCRIPT IN THE AREA OF. 

 (e.g. Finance/Marketing/HRM/General Management/Economics/Psychology/Law/Computer/IT/Engineering/Mathematics/other, please specify) 

DEAR SIR/MADAM 

Please find my submission of manuscript entitled ‘___________________________________________’ for possible publication in your journals. 

I hereby affirm that the contents of this manuscript are original. Furthermore, it has neither been published elsewhere in any language fully or partly, nor is it 

under review for publication elsewhere. 

I affirm that all the author (s) have seen and agreed to the submitted version of the manuscript and their inclusion of name (s) as co-author (s). 

Also, if my/our manuscript is accepted, I/We agree to comply with the formalities as given on the website of the journal & you are free to publish our 

contribution in any of your journals. 

NAME OF CORRESPONDING AUTHOR: 

Designation: 

Affiliation with full address, contact numbers & Pin Code: 

Residential address with Pin Code: 

Mobile Number (s): 

Landline Number (s):  

E-mail Address: 

Alternate E-mail Address: 

NOTES: 

a) The whole manuscript is required to be in ONE MS WORD FILE only (pdf. version is liable to be rejected without any consideration), which will start from 

the covering letter, inside the manuscript. 

b) The sender is required to mentionthe following in the SUBJECT COLUMN of the mail:  

New Manuscript for Review in the area of (Finance/Marketing/HRM/General Management/Economics/Psychology/Law/Computer/IT/ 

Engineering/Mathematics/other, please specify) 

c) There is no need to give any text in the body of mail, except the cases where the author wishes to give any specific message w.r.t. to the manuscript. 

d) The total size of the file containing the manuscript is required to be below 500 KB. 

e) Abstract alone will not be considered for review, and the author is required to submit the complete manuscript in the first instance. 

f) The journal gives acknowledgement w.r.t. the receipt of every email and in case of non-receipt of acknowledgment from the journal, w.r.t. the submission 

of manuscript, within two days of submission, the corresponding author is required to demand for the same by sending separate mail to the journal. 

2. MANUSCRIPT TITLE: The title of the paper should be in a 12 point Calibri Font. It should be bold typed, centered and fully capitalised. 

3. AUTHOR NAME (S) & AFFILIATIONS: The author (s) full name, designation, affiliation (s), address, mobile/landline numbers, and email/alternate email 

address should be in italic & 11-point Calibri Font. It must be centered underneath the title. 

4. ABSTRACT: Abstract should be in fully italicized text, not exceeding 250 words. The abstract must be informative and explain the background, aims, methods, 

results & conclusion in a single para. Abbreviations must be mentioned in full. 

 



 VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

vi 

 

5. KEYWORDS: Abstract must be followed by a list of keywords, subject to the maximum of five. These should be arranged in alphabetic order separated by 

commas and full stops at the end. 

6. MANUSCRIPT: Manuscript must be in BRITISH ENGLISH prepared on a standard A4 size PORTRAIT SETTING PAPER. It must be prepared on a single space and 

single column with 1” margin set for top, bottom, left and right. It should be typed in 8 point Calibri Font with page numbers at the bottom and centre of every 

page. It should be free from grammatical, spelling and punctuation errors and must be thoroughly edited. 

7. HEADINGS: All the headings should be in a 10 point Calibri Font. These must be bold-faced, aligned left and fully capitalised. Leave a blank line before each 

heading. 

8. SUB-HEADINGS: All the sub-headings should be in a 8 point Calibri Font. These must be bold-faced, aligned left and fully capitalised.  

9. MAIN TEXT: The main text should follow the following sequence: 

 INTRODUCTION 

 REVIEW OF LITERATURE 

 NEED/IMPORTANCE OF THE STUDY 

 STATEMENT OF THE PROBLEM 

 OBJECTIVES 

 HYPOTHESES 

 RESEARCH METHODOLOGY 

 RESULTS & DISCUSSION 

 FINDINGS 

 RECOMMENDATIONS/SUGGESTIONS 

 CONCLUSIONS 

 SCOPE FOR FURTHER RESEARCH 

 ACKNOWLEDGMENTS 

 REFERENCES 

 APPENDIX/ANNEXURE 

 It should be in a 8 point Calibri Font, single spaced and justified. The manuscript should preferably not exceed 5000 WORDS. 

10. FIGURES &TABLES: These should be simple, crystal clear, centered, separately numbered & self explained, and titles must be above the table/figure. Sources 

of data should be mentioned below the table/figure. It should be ensured that the tables/figures are referred to from the main text. 

11. EQUATIONS:These should be consecutively numbered in parentheses, horizontally centered with equation number placed at the right. 

12. REFERENCES: The list of all references should be alphabetically arranged. The author (s) should mention only the actually utilised references in the preparation 

of manuscript and they are supposed to follow Harvard Style of Referencing. The author (s) are supposed to follow the references as per the following: 

• All works cited in the text (including sources for tables and figures) should be listed alphabetically.  

• Use (ed.) for one editor, and (ed.s) for multiple editors.  

• When listing two or more works by one author, use --- (20xx), such as after Kohl (1997), use --- (2001), etc, in chronologically ascending order. 

• Indicate (opening and closing) page numbers for articles in journals and for chapters in books.  

• The title of books and journals should be in italics. Double quotation marks are used for titles of journal articles, book chapters, dissertations, reports, working 

papers, unpublished material, etc. 

• For titles in a language other than English, provide an English translation in parentheses.  

• The location of endnotes within the text should be indicated by superscript numbers. 

 

PLEASE USE THE FOLLOWING FOR STYLE AND PUNCTUATION IN REFERENCES: 

BOOKS 

• Bowersox, Donald J., Closs, David J., (1996), "Logistical Management." Tata McGraw, Hill, New Delhi.  

• Hunker, H.L. and A.J. Wright (1963), "Factors of Industrial Location in Ohio" Ohio State University, Nigeria.  

CONTRIBUTIONS TO BOOKS 

• Sharma T., Kwatra, G. (2008) Effectiveness of Social Advertising: A Study of Selected Campaigns, Corporate Social Responsibility, Edited by David Crowther & 

Nicholas Capaldi, Ashgate Research Companion to Corporate Social Responsibility, Chapter 15, pp 287-303. 

JOURNAL AND OTHER ARTICLES 

• Schemenner, R.W., Huber, J.C. and Cook, R.L. (1987), "Geographic Differences and the Location of New Manufacturing Facilities," Journal of Urban Economics, 

Vol. 21, No. 1, pp. 83-104. 

CONFERENCE PAPERS 

• Garg, Sambhav (2011): "Business Ethics" Paper presented at the Annual International Conference for the All India Management Association, New Delhi, India, 

19–22 June. 

UNPUBLISHED DISSERTATIONS AND THESES 

• Kumar S. (2011): "Customer Value: A Comparative Study of Rural and Urban Customers," Thesis, Kurukshetra University, Kurukshetra. 

ONLINE RESOURCES 

• Always indicate the date that the source was accessed, as online resources are frequently updated or removed. 

WEBSITES 

• Garg, Bhavet (2011): Towards a New Natural Gas Policy, Political Weekly, Viewed on January 01, 2012 http://epw.in/user/viewabstract.jsp 



 VOLUME NO. 3 (2013), ISSUE NO. 12 (DECEMBER)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

32 

AN ANALYSIS OF FACTORS AFFECTING POST-HARVESTING FOOD LOSS IN PERISHABLE CHAIN 
 

N. ARUNFRED 

RESEARCH SCHOLAR 

NOORUL ISLAM UNIVERSITY 

KUMARACOIL 

 

DR. D. KINSLIN 

HEAD 

DEPARTMENT OF MANAGEMENT STUDIES 

NOORUL ISLAM UNIVERSITY 

KUMARACOIL 

 

ABSTRACT 
The growing concern for nutritional and food security are greater emphasis on consumer needs. In addition to tough competition from other countries, it has 

opened a host of challenges and opportunities. The necessary incentives to farmers and producers with huge potential for processing and value addition of agro 

produce for creation of additional income to the farm families and avenues for employment generation. With greater awareness among the consumers for safety 

as well as nutritional quality of foods, there is tremendous scope of modernizing existing post-harvest operations of various agro-produce. The paper addresses 

the strength, weakness and the opportunity available for the sector to thrive. From the literature review few factors are identified for the post-harvesting factors 

which affect the food loss. To analyse the various factors discriminant analysis is used. The response is collected from all the key player in the perishable supply 

chain using multi stage sampling technique.  

 

KEYWORDS 
Post-harvesting, Food loss, Supply Chain Management, Perishable produce. 

 

1. INTRODUCTION 
uccessfully marketing fresh horticulture produce begins with the production of quality products and it requires careful attention to the details involved 

in post-harvest handling which protects quality, nutrition value, economic value and assures food safety. Further inadequate storage, transportation, 

handling and processing has led to an unacceptable level of wastages and value loss. Moreover wastage is around 25 per cent of its annual food produce 

due to lack of storage, transport and associated infrastructure inadequacies that deprive the country of Rs580 billion (Dh32.37 billion) worth of food annually — 

which is 42 per cent of the annual food subsidy planned under the Food Security Bill. India may be a global economic power, but it is by no means a rich country 

that can afford such a luxury. A reduction in food wastage can save India about two-fifths of the subsidy, that could be deployed in development activities. FAO 

estimates that if the food wasted or lost globally could be reduced by just one quarter, this would be sufficient to feed the 870 million people suffering from 

chronic hunger in the world," said Mr Konuma. In the production of fruits and vegetables, we stay second next to China with a production share of 11.6 percent 

and 9.7 percent in fruits and vegetables respectively (FAO). But the value addition like processing industry contributes only 3 percent total fruit and vegetable 

produced. To a great extent, food losses and waste are symbolic of the inefficiencies of food systems and this explains "why food losses and waste are becoming 

so central to discussions on both food security and sustainable development," Swaminathan said.  

 

2. OBJECTIVE OF THE STUDY 
• To analyse the strength, weakness, opportunity and thread in the post harvesting industry. 

• To understand the key external factors influencing the food loss in the supply chain.  

• To examine the key management factors influencing the food loss in the supply chain. 

 

3. METHODOLOGY 
To study the existing post-harvest management practice lot of literature survey where made. For the purpose of study Tamilnadu state has been selected. As the 

research area is large and the population is too big the respondents were selected based on the multi-stage sampling from the population. The state of 

Tamilnadu is divided into seven agro-climatic zones. Based on the top production area as per season and crop report of major crops, seven districts are selected 

from each climatic zone. The major crops considered for the study are banana, mango, brinjal, tomato, ladies finger, onion and potato which contribute about 

91% of the total F&V sector. In the second stage of sampling, a block is selected based on the top production as per season and crop report of major crops from 

the selected districts. From the population, the required sample size is determined using the statistical tool. In the third stage of sampling, a village is selected 

and the samples are selected within that village. From the determined sample size and based on the production area as per season of major crops, sample size 

to be collected from each village is determined. The intermediaries and buyers are selected based on cluster approach from both Chennai and Dindugal district. 

Based on the SCM model, we have made an attempt to understand the role of SCM in developing post-harvest management. 

 

4. RESULT AND DISCUSSION 
4.1 SWOT ANALYSIS OF PRESENT POST-HARVEST MANAGEMENT 

STRENGTH 

1. The state have high value perishable crops which possess high nutrition value, due to soil and climatic conditions.  

2. The hill stations spotted in the Western ghats and in the middle of the state grow the vegetables like carrot, cabbage, cauliflower, potato etc., and 

temperate and sub-tropical fruits like plums, peaches, straw berries and plantation crops. 

3. Perishable produce is supported well with the horticulture development in the form of National Horticulture Mission, Tamilnadu Agricultural University etc. 

Moreover State has got the entire needed technical where-withal, supported by a separate Horticulture College and Research Institute and Horticulture 

Research Stations in the State. 

4. The innovation of cost effective post-harvesting equipment has been under taken by the universities which satisfy the needs of farmers. 

5. Many leading agro processing equipment and machinery manufacturers are also located. 

WEAKNESS 

1. Most of the fruit crops are highly season-bound and hence the year-round production is not possible. 

2. Lack of scientific technical and administrative manpower. 

S
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3. Lack of scientifically trained manpower to handle the processing machinery. Mostly mechanics operate and control the operation, hence penetration of 

new innovations are difficult. 

4. Lack of supporting infrastructural facilities. 

5. Lack of appropriate supply of perishable produce and fluctuating quantities. 

OPPORTUNITIES 

1. As the urbanization, industrialization and the family income have shown an increasing trend in the recent years, the effective demand for protective foods 

is growing. Hence there exist ample of demand for the quality fresh perishable production in the State. 

2. Existing agro processing equipment is not capable of producing the desired quality product for upper class segment and export and hence technologies 

need to upgrade the existing processing infrastructure. 

3. With increased income of Indian middle class and exposure to international processed products is increasing day by day. Hence there is ample opportunity 

for domestic processed product hence many upcoming entrepreneurs are willing to take up agro processing business. 

4. Government is providing 100 percent rebate on profit for the first five years and 25 percent for next five years. 100 percent FDI is allowed in processing 

industry. 

5. The crops of Indian origin due to their unique aroma and flavour are being sourced by developed countries at premium price. Hence their value addition 

and processing for export is getting attention of private players. 

THREADS 

1. High-cost of high-tech cultivation of horticulture crops and low financial capability of majority of farmers. Increase in number of small and marginal 

farmers.  

2. Lack of awareness among the conventional processors about quality and safety codes and standards. 

3. Long and fragmented supply chain, tiny and fragmented holdings and low technology. 

4. Costly and inefficient transportation of raw and finished products. 

5. Comparatively high cost of packaging and storage cost of finished produce 

4.2 EXTERNAL SUPPLY CHAIN MANAGEMENT FACTORS INFLUENCING FOOD LOSS 

Infrastructure, government policies, weather pattern which is not under the control of the supply chain players are analysed in the section. The impact of these 

factors play a key role in the impact of the food loss in the channel.  

 

TABLE 1: FRIEDMAN TEST FOR SIGNIFICANT DIFFERENCE BETWEEN MEAN RANKS TOWARDS REASON OF EXTERNAL FACTORS INFLUENCING FOOD LOSSES 

 Mean Rank Rank Chi square value P value 

1.Regulations and Policies 1.95 III  

634.8 

 

0.001** 2.Infrastructure 3.29 I 

3.Disease and insect infection 1.88 IV 

4.Weather patterns 2.87 II 

Infrastructure facilities like transportation, storage of perishable produce creates lot of problem. The damage of produce during transit account 30% admits 

report. From the table it is clear that with mean rank 3.29 the infrastructure tops the ranking. It is followed by sudden change in climate like cyclone, draught 

etc. makes the output to fluctuate during different seasons. Government regulation and disease infection ranks third and fourth. 

DISCRIMINANT ANALYSIS OF EXTERNAL FACTORS AFFECTING FOOD LOSS 

Discriminant analysis is used to distinguish between farmers, intermediaries and buyers based on the food loss due to external factors in the channel and the 

most important results are presented in this section.  

Food loss due to external factors are measured using 4 statements. Based on this opinion of the key players, discriminate analysis is carried out to distinguish 

between farmers, buyers and intermediaries. The tests of equality of group means measure each independent variable's potential before the model is created. 

Wilks' lambda, the F statistic and its significance level are presented in the following table. 

 

TABLE 2: F TESTS OF EQUALITY OF GROUP MEANS OF EXTERNAL FACTORS 

 Farmers Intermediaries Buyers Wilk’s Lambda F value P value 

Regulations & policies 2.6 

(.81) 

4.18 

(.76) 

3.14 

(.77) 

0.529 258.97 <0.001** 

Infrastructure 4.38 

(.80) 

4.60 

(60) 

4.46 

(.61) 

0.981 5.65 0.004** 

Disease and pest infection 3.28 

(.85) 

2.64 

(.95) 

3.06 

(.96) 

0.894 34.29 <0.001** 

Weather Pattern 4.35 

(.83) 

3.44 

(.69) 

4.12 

(.69) 

0.805 70.59 <0.001** 

The above test displays the results of a one-way ANOVA for the independent variable using the grouping variable as the factor. According to the results in the 

table, out of 4 variables, 4 variables in discriminant model is significant, since P value is less than 0.01. . Wilks' lambda is another measure of a variable's 

potential. Smaller values indicate the variable is better at discriminating between groups. The table suggests that regulations is best, followed by Weather 

pattern. The number of functions is equal to the number of discriminating variables.  Here there are three grouping variables, therefore two functions are 

evaluated.  From the significance table it is clear that two functions are significant as p value is less than 0.01. 

 

TABLE 3: CANONICAL DISCRIMINANT FUNCTION UNSTANDARDIZED COEFFICIENTS OF EXTERNAL FACTORS 

 Function 

1 2 

Regulations & policies (X1) .882 .772 

Infrastucture (X2) .946 -1.106

Disease and pest infection (X3)-.280 -.224 

Weather pattern (X4) -1.105 1.432 

(Constant) -1.573 -2.706

Based on the Canonical Discriminant Function coefficient, the linear discriminant equation can be written as 

D1= -1.57+0.88X1+0.946X2-0.28X3-1.105X4 

D2= -2.706+0.772X1-1.106X2-0.22X3+1.43X4 

The classification table shows the practical results of using the discriminant model. Of the cases used to create the model, 370 of the 384 farmers (96.4%) are 

classified correctly. 105 of the 150 intermediaries (70 %) are classified correctly. 10 of the 50 buyers (18 %) are classified correctly Overall, 67.8% of the cases are 

classified correctly based on food loss during different stages in the channel. 
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4.3 MANAGEMENT FACTORS INFLUENCING FOOD LOSSES 

Throughout the chain a proper organised setup is missing. Each players work independently for their benefit not consulting with the immediate key players. This 

situation results in chaos leaving no scope for managing the business. The divided work with mis-coordination makes a huge loss on perishable produce  
 

TABLE 4: FRIEDMAN TEST FOR SIGNIFICANT DIFFERENCE BETWEEN MEAN RANKS TOWARDS REASON OF MANAGEMENT FACTORS ON FOOD LOSS 

 Mean Rank Rank Chi square value P value 

Poor demand forecasting 1.84 IV   

Poor inventory management 2.19 III 543.7 0.001** 

Poor logistics management 3.31 I   

Lack of handling  procedure 2.66 II   

Table 6.5 shows the key players admit that the loss is incurred during transportation of goods which admits a mean rank of 3.31. Followed by the handling the 

process with mean rank of 2.66. During loading and unloading at various markets the product cause lot of damage. Poor inventory management ranks third with 

2.19 as mean rank. There is no common procedure in fixing the priority for selecting the material in the inventory resulting in stagnation of produce in bumper 

season. Demand management is poor with less transparency in the chain.  

4.3.1 DISCRIMINANT ANALYSIS FOR MANAGEMENT FACTORS AFFECTING FOOD LOSS 

Discriminant analysis is used to distinguish between farmers, intermediaries and buyers based on the management factors affecting food loss in the channel and 

the most important results are presented in this section. Food loss due to management factors are measured using 4 statements. Based on this opinion of the 

key players, discriminate analysis is carried out to distinguish between farmers, buyers and intermediaries. The tests of equality of group means measure each 

independent variable's potential before the model is created. Wilks' lambda, the F statistic and its significance level are presented in the following table. 
 

TABLE 5: F TESTS OF EQUALITY OF GROUP MEANS OF MANAGEMENT FACTORS 

 Farmers Intermediaries Buyers Wilks' lambda F value P value 

Poor demand forecasting 2.82 

(1.02) 

2.82 

(.68) 

3.82 

(.98) 

0.918 25.82 <0.001** 

Poor inventory management 2.85 

(.91) 

4.24 

(.71) 

3.44 

(1.04) 

0.666 145.63 <0.001** 

Poor logistics facility 4.38 

(.80) 

4.30 

(.75) 

4.30 

(.76) 

0.998 .726 0.484 

Lack of handling facility 3.99 

(.86) 

3.02 

(.88) 

4.00 

(.96) 

0.809 68.45 <0.001** 

The above test displays the results of a one-way ANOVA for the independent variable using the grouping variable as the factor. According to the results in the 

table, out of 4 variables, 3 variables in discriminant model is significant, since P value is less than 0.01. . Wilks' lambda is another measure of a variable's 

potential. Smaller values indicate the variable is better at discriminating between groups. The table suggests that Storage facility is best, followed by material 

handling, processing etc. 
 

TABLE 6: CANONICAL DISCRIMINANT FUNCTION UNSTANDARDIZED COEFFICIENTS OF MANAGEMENT FACTORS 

 Function 

1 2 

Poor demand forecasting (X1) .735 1.007 

Poor inventory management (X2)-1.274 .094 

Poor logistics facility (X3) -.098 -.174 

Lack of handling facility (X4) .558 .023 

(Constant) .348 -2.559 

Based on the Canonical Discriminant Function coefficient, the linear discriminant equation can be written as 

D1= 0.35+ 0.73X1-1.27 X2- 0.09X3 +0.55X4 

D2= -2.55+1.01X1+0.094X2-0.17X3+0.023X4 

The classification table shows the practical results of using the discriminant model. Of the cases used to create the model, 366 of the 384 farmers (94.8%) are 

classified correctly. 114 of the 150 intermediaries (76 %) are classified correctly are classified correctly Overall, 82.4% of the cases are classified correctly based 

on food loss during different stages in the channel. 
 

5. CONCLUSION AND RECOMMENDATIONS 
Based on the above analysis, the lack of infrastructure and flexible weather pattern play important roles in food loss, which is external to the chain. From the 

discriminating analysis we could conclude that government regulation and weather pattern is discriminating among groups. Mean suggest that lack of 

government regulation is the problem to the intermediaries as they are the coordinating agent between the buyers and producers. Changing weather pattern is 

a problem for the farmers when compared with other key players. The study about the management factors show that poor logistics management and handling 

procedure are the key factors related to management which affect the food loss. From the discriminating analysis we could conclude that inventory 

management is discriminating with other groups. The mean suggests that the intermediaries’ woe to more problems related to the food loss. Taking into 

consideration of few solid strength and opportunities available in the sector and the problem identified for food loss some of suggestions are formulated. 

Farmers could adopt cluster approach to use post harvesting techniques. As 90 percent of farmers belong to small and marginal farmers, updating to modern 

techniques is a difficult task as it involves huge cost. The farmers of a closely associated area can organize a group and can share post harvesting equipment 

among them.  
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