
VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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., Google Scholar, 

Indian Citation Index (ICI), 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 (2012) & number of libraries all around the world. 

Circulated all over the world & Google has verified that scholars of more than 5896 Cities in 193 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. 8 (2018), ISSUE NO. 01 (JANUARY)  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. LOCAL GOVERNMENT PERFORMANCE AND ITS ASSOCIATED REWARD POLICIES: THE 

CONSIDERATIONS OF ECONOMIC GROWTH AND ENVIRONMENT PROTECTION 

Dr. PO-CHIN WU, TSAI,MENG-HUA & HSIAO,I-CHUNG 

1 

2. MEASUREMENT AND EVALUATION OF FINANCIAL PERFORMANCE OF SIYARAM SILK 

MILLS LIMITED THROUGH Z-SCORE MODEL 

GARIMA MADAAN & Dr. N. S. RAO 

7 

3. A PRAGMATIC STUDY ON THE ASSOCIATION OF DEMOGRAPHICS ON INVESTOR'S 

INVESTMENT DECISION 

SHAILAJA YADAV & Dr. NIRMALA JOSHI 

12 

4. SATISFACTION LEVEL OF MIGRANT EMPLOYEES WITH SPECIAL REFERENCE TO TIRUPUR 

GARMENT INDUSTRY 

Dr. D. GNANASENTHIL KUMAR & T.SREEREKHA 

17 

5. CORPORATE SOCIAL RESPONSIBILITY IN INFORMATION TECHNOLOGY SECTOR – A STUDY 

WITH REFERENCE TO SELECT (IT) INDUSTRY IN CHENNAI 

Dr. N. SUREGA 

21 

6. PERFORMANCE OF MGNREGS IN KERALA: A SPECIAL REFERENCE AT KADAPLAMATTOM 

GRAMA PANCHAYATH 

ANUSHA K J & Dr. PRAKASH C 

27 

7. A COMPARATIVE ANALYSIS OF THE ROLE OF AGRICULTURAL POLICIES AS DRIVERS OF 

GROWTH AND DEVELOPMENT OF THE AGRICULTURAL SECTOR IN NIGERIA, 1981-2014 

UDEORAH, S.F., VINCENT, M.O. & OHAM, N. R. 

30 

8. SATISFACTION LEVELS OF THE CUSTOMERS IN TELECOM SERVICE PROVIDERS – A STUDY 

IN ANANTAPURAMU DISTRICT 

Dr. G.PAVAN KUMAR 

39 

9. ACCOUNTING METHODOLOGY OF SARVA SHIKSHA ABHIYAN PROJECT WITH SPECIAL 

REFERENCE TO GUJARAT STATE 

NIRAV ASHOKBHAI PANDYA 

45 

10. DEMONETIZATION AND ITS IMPACT ON INDIAN ECONOMY 

SUMIT BANERJEE 

48 

 REQUEST FOR FEEDBACK & DISCLAIMER 
50 



VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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. (Dr.) 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 
 

FORMER CO-ORDINATOR 
Dr. S. GARG 

Faculty, Shree Ram Institute of Business & Management, Urjani 
 

ADVISOR 
Prof. S. L. MAHANDRU 

Principal (Retd.), Maharaja Agrasen College, Jagadhri 
 

EDITOR 
Dr. A SAJEEVAN RAO 

Professor & Director, Accurate Institute of Advanced Management, Greater Noida 
 

CO-EDITOR 
Dr. BHAVET 

Faculty, Shree Ram Institute of Engineering & Technology, Urjani 
 

EDITORIAL ADVISORY BOARD 
Dr. S. P. TIWARI 

Head, Department of Economics & Rural Development, Dr. Ram Manohar Lohia Avadh University, Faizabad 

Dr. CHRISTIAN EHIOBUCHE 
Professor of Global Business/Management, Larry L Luing School of Business, Berkeley College, USA 

Dr. SIKANDER KUMAR 
Chairman, Department of Economics, Himachal Pradesh University, Shimla, Himachal Pradesh 

Dr. JOSÉ G. VARGAS-HERNÁNDEZ 

Research Professor, University Center for Economic & Managerial Sciences, University of Guadalajara, Guadala-

jara, Mexico 

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

Dr. TEGUH WIDODO 

Dean, Faculty of Applied Science, Telkom University, Bandung Technoplex, Jl. Telekomunikasi, Indonesia 

Dr. M. S. SENAM RAJU 
Professor, School of Management Studies, I.G.N.O.U., New Delhi 

Dr. D. S. CHAUBEY 
Professor & Dean (Research & Studies), Uttaranchal University, Dehradun 

Dr. CLIFFORD OBIYO OFURUM 

Professor of Accounting & Finance, Faculty of Management Sciences, University of Port Harcourt, Nigeria 

Dr. KAUP MOHAMED 

Dean & Managing Director, London American City College/ICBEST, United Arab Emirates 

  



VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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. VIRENDRA KUMAR SHRIVASTAVA 
Director, Asia Pacific Institute of Information Technology, Panipat 

SUNIL KUMAR KARWASRA 

Principal, Aakash College of Education, ChanderKalan, Tohana, Fatehabad 

Dr. MIKE AMUHAYA IRAVO 

Principal, Jomo Kenyatta University of Agriculture & Tech., Westlands Campus, Nairobi-Kenya 

Dr. SYED TABASSUM SULTANA 

Principal, Matrusri Institute of Post Graduate Studies, Hyderabad 

Dr. BOYINA RUPINI 
Director, School of ITS, Indira Gandhi National Open University, New Delhi 

Dr. NEPOMUCENO TIU 

Chief Librarian & Professor, Lyceum of the Philippines University, Laguna, Philippines 

Dr. SANJIV MITTAL 
Professor & Dean, University School of Management Studies, GGS Indraprastha University, Delhi 

Dr. ANA ŠTAMBUK 

Head of Department of Statistics, Faculty of Economics, University of Rijeka, Rijeka, Croatia 

Dr. RAJENDER GUPTA 
Convener, Board of Studies in Economics, University of Jammu, Jammu 

Dr. SHIB SHANKAR ROY 

Professor, Department of Marketing, University of Rajshahi, Rajshahi, Bangladesh 

Dr. ANIL K. SAINI 
Professor, Guru Gobind Singh Indraprastha University, Delhi 

Dr. SRINIVAS MADISHETTI 
Professor, School of Business, Mzumbe University, Tanzania 

Dr. NAWAB ALI KHAN 
Professor & Dean, Faculty of Commerce, Aligarh Muslim University, Aligarh, U.P. 

MUDENDA COLLINS 

Head, Operations & Supply Chain, School of Business, The Copperbelt University, Zambia 

Dr. EGWAKHE A. JOHNSON 

Professor & Director, Babcock Centre for Executive Development, Babcock University, Nigeria 

Dr. A. SURYANARAYANA 
Professor, Department of Business Management, Osmania University, Hyderabad 

P. SARVAHARANA 
Asst. Registrar, Indian Institute of Technology (IIT), Madras 

Dr. MURAT DARÇIN 

Associate Dean, Gendarmerie and Coast Guard Academy, Ankara, Turkey 

Dr. ABHAY BANSAL 
Head, Department of Information Technology, Amity School of Engg. & Tech., Amity University, Noida 

Dr. YOUNOS VAKIL ALROAIA 

Head of International Center, DOS in Management, Semnan Branch, Islamic Azad University, Semnan, Iran 

WILLIAM NKOMO 

Asst. Head of the Department, Faculty of Computing, Botho University, Francistown, Botswana 

Dr. JAYASHREE SHANTARAM PATIL (DAKE) 
Faculty in Economics, KPB Hinduja College of Commerce, Mumbai 

SHASHI KHURANA 

Associate Professor, S. M. S. Khalsa Lubana Girls College, Barara, Ambala 

Dr. SEOW TA WEEA 

Associate Professor, Universiti Tun Hussein Onn Malaysia, Parit Raja, Malaysia 

Dr. OKAN VELI ŞAFAKLI 
Professor & Dean, European University of Lefke, Lefke, Cyprus 

Dr. MOHENDER KUMAR GUPTA 
Associate Professor, Government College, Hodal 



VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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 

Dr. BORIS MILOVIC 

Associate Professor, Faculty of Sport, Union Nikola Tesla University, Belgrade, Serbia 

Dr. LALIT KUMAR 
Faculty, Haryana Institute of Public Administration, Gurugram 

Dr. MOHAMMAD TALHA 

Associate Professor, Department of Accounting & MIS, College of Industrial Management, King Fahd University 

of Petroleum & Minerals, Dhahran, Saudi Arabia 

Dr. V. SELVAM 
Associate Professor, SSL, VIT University, Vellore 

Dr. IQBAL THONSE HAWALDAR 

Associate Professor, College of Business Administration, Kingdom University, Bahrain 

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

Dr. ALEXANDER MOSESOV 

Associate Professor, Kazakh-British Technical University (KBTU), Almaty, Kazakhstan 

Dr. ASHOK KUMAR CHAUHAN 
Reader, Department of Economics, Kurukshetra University, Kurukshetra 

YU-BING WANG 

Faculty, department of Marketing, Feng Chia University, Taichung, Taiwan 

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

Dr. MELAKE TEWOLDE TECLEGHIORGIS 

Faculty, College of Business & Economics, Department of Economics, Asmara, Eritrea 

Dr. RAJESH MODI 
Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia 

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

Dr. THAMPOE MANAGALESWARAN 

Faculty, Vavuniya Campus, University of Jaffna, Sri Lanka 

Dr. SHIVAKUMAR DEENE 
Faculty, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga 

SURAJ GAUDEL 

BBA Program Coordinator, LA GRANDEE International College, Simalchaur - 8, Pokhara, Nepal 
 

FORMER TECHNICAL ADVISOR 
AMITA 

 

FINANCIAL ADVISORS 
DICKEN 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. 8 (2018), ISSUE NO. 01 (JANUARY)  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 

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

puter 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 Gov-

ernance; 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 Or-

ganizations; Office Administration/Management; Operations Research/Statistics; Organizational Behavior & Theory; Organizational Development; Pro-

duction/Operations; International Relations; Human Rights & Duties; Public Administration; Population Studies; Purchasing/Materials Management; Re-

tailing; Sales/Selling; Services; Small Business Entrepreneurship; Strategic Management Policy; Technology/Innovation; Tourism & Hospitality; Transpor-

tation 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; Mod-

eling & Simulation; Neural Systems/Neural Networks; Numerical Analysis/Scientific Computing; Object Oriented Programming; Operating Systems; Pro-

gramming 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/Mkt./HRM/General Mgt./Engineering/Economics/Computer/IT/ Education/Psychology/Law/Math/other, please 

specify) 

 

DEAR SIR/MADAM 

Please find my submission of manuscript titled ‘___________________________________________’ for likely publication in one of 

your journals. 

I hereby affirm that the contents of this manuscript are original. Furthermore, it has neither been published anywhere in any language 

fully or partly, nor it is under review for publication elsewhere. 

I affirm that all the co-authors of this manuscript have seen the submitted version of the manuscript and have agreed to inclusion of 

their names as co-authors. 

Also, if my/our manuscript is accepted, I agree to comply with the formalities as given on the website of the journal. The Journal has 

discretion to publish our contribution in any of its journals. 

 

NAME OF CORRESPONDING AUTHOR     : 

Designation/Post*       : 

Institution/College/University with full address & Pin Code   : 

Residential address with Pin Code     : 

Mobile Number (s) with country ISD code    : 

Is WhatsApp or Viber active on your above noted Mobile Number (Yes/No) : 

Landline Number (s) with country ISD code    : 

E-mail Address       : 

Alternate E-mail Address      : 

Nationality        : 

* i.e. Alumnus (Male Alumni), Alumna (Female Alumni), Student, Research Scholar (M. Phil), Research Scholar (Ph. D.), JRF, Research Assistant, Assistant 

Lecturer, Lecturer, Senior Lecturer, Junior Assistant Professor, Assistant Professor, Senior Assistant Professor, Co-ordinator, Reader, Associate Profes-

sor, Professor, Head, Vice-Principal, Dy. Director, Principal, Director, Dean, President, Vice Chancellor, Industry Designation etc. The qualification of 

author is not acceptable for the purpose. 



VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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/ 

vii 

 

NOTES: 

a) The whole manuscript has to be in ONE MS WORD FILE only, which will start from the covering letter, inside the manuscript. pdf. 

version is liable to be rejected without any consideration. 

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

New Manuscript for Review in the area of (e.g. Finance/Marketing/HRM/General Mgt./Engineering/Economics/Computer/IT/ 

Education/Psychology/Law/Math/other, please specify) 

c) There is no need to give any text in the body of the 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 expected to be below 1000 KB. 

e) Only the Abstract 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 within twenty-four hours and in case of non-receipt of 

acknowledgment from the journal, w.r.t. the submission of the manuscript, within two days of its submission, the corresponding 

author is required to demand for the same by sending a separate mail to the journal. 

g) The author (s) name or details should not appear anywhere on the body of the manuscript, except on the covering letter and the 

cover page of the manuscript, in the manner as mentioned in the guidelines. 

 

2. MANUSCRIPT TITLE: The title of the paper should be typed in bold letters, centered and fully capitalised. 

3. AUTHOR NAME (S) & AFFILIATIONS: Author (s) name, designation, affiliation (s), address, mobile/landline number (s), and email/al-

ternate email address should be given underneath the title. 

4. ACKNOWLEDGMENTS: Acknowledgements can be given to reviewers, guides, funding institutions, etc., if any. 

5. ABSTRACT: Abstract should be in fully Italic printing, ranging between 150 to 300 words. The abstract must be informative and eluci-

dating the background, aims, methods, results & conclusion in a SINGLE PARA. Abbreviations must be mentioned in full. 

6. 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 stop at the end. All words of the keywords, including the first one should be in small letters, except 

special words e.g. name of the Countries, abbreviations etc.  

7. JEL CODE: Provide the appropriate Journal of Economic Literature Classification System code (s). JEL codes are available at www.aea-

web.org/econlit/jelCodes.php. However, mentioning of JEL Code is not mandatory. 

8. MANUSCRIPT: Manuscript must be in BRITISH ENGLISH prepared on a standard A4 size PORTRAIT SETTING PAPER. It should be free 

from any errors i.e. grammatical, spelling or punctuation. It must be thoroughly edited at your end. 

9. HEADINGS: All the headings must be bold-faced, aligned left and fully capitalised. Leave a blank line before each heading. 

10. SUB-HEADINGS: All the sub-headings must be bold-faced, aligned left and fully capitalised.  

11. MAIN TEXT:  

THE MAIN TEXT SHOULD FOLLOW THE FOLLOWING SEQUENCE: 

 INTRODUCTION 

 REVIEW OF LITERATURE 

 NEED/IMPORTANCE OF THE STUDY 

 STATEMENT OF THE PROBLEM 

 OBJECTIVES 

 HYPOTHESIS (ES) 

 RESEARCH METHODOLOGY 

 RESULTS & DISCUSSION 

 FINDINGS 

 RECOMMENDATIONS/SUGGESTIONS  

 CONCLUSIONS 

 LIMITATIONS 

 SCOPE FOR FURTHER RESEARCH 

 REFERENCES 

 APPENDIX/ANNEXURE 

The manuscript should preferably be in 2000 to 5000 WORDS, But the limits can vary depending on the nature of the manuscript. 



VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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/ 

viii 

 

12. FIGURES & TABLES: These should be simple, crystal CLEAR, centered, separately numbered & self-explained, and the 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.  

13. EQUATIONS/FORMULAE: These should be consecutively numbered in parenthesis, left aligned with equation/formulae number placed 

at the right. The equation editor provided with standard versions of Microsoft Word may be utilised. If any other equation editor is 

utilised, author must confirm that these equations may be viewed and edited in versions of Microsoft Office that does not have the 

editor. 

14. ACRONYMS: These should not be used in the abstract. The use of acronyms is elsewhere is acceptable. Acronyms should be defined 

on its first use in each section e.g. Reserve Bank of India (RBI). Acronyms should be redefined on first use in subsequent sections. 

15. 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 may follow Harvard Style of Referencing. Also check to ensure that everything 

that you are including in the reference section is duly cited in the paper. 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 italic printing. 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 parenthesis. 

• Headers, footers, endnotes and footnotes should not be used in the document. However, you can mention short notes to elucidate 

some specific point, which may be placed in number orders before the references. 

 

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," Jour-

nal 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 Asso-

ciation, New Delhi, India, 19–23 

UNPUBLISHED DISSERTATIONS  

• 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 Gas Policy, Political Weekly, Viewed on January 01, 2012 http://epw.in/user/viewabstract.jsp



VOLUME NO. 8 (2018), ISSUE NO. 01 (JANUARY)  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/ 

1

LOCAL GOVERNMENT PERFORMANCE AND ITS ASSOCIATED REWARD POLICIES: THE CONSIDERATIONS 
OF ECONOMIC GROWTH AND ENVIRONMENT PROTECTION 

 

Dr. PO-CHIN WU 

PROFESSOR 

DEPARTMENT OF INTERNATIONAL BUSINESS 

CHUNG YUAN CHRISTIAN UNIVERSITY 

TAIWAN 

 

TSAI,MENG-HUA 

Ph. D. STUDENT 

COLLEGE OF BUSINESS 

CHUNG YUAN CHRISTIAN UNIVERSITY 

TAIWAN 

 

HSIAO,I-CHUNG 

Ph. D. STUDENT 

COLLEGE OF BUSINESS 

CHUNG YUAN CHRISTIAN UNIVERSITY 

TAIWAN 

 
ABSTRACT 

This paper uses eighteen Taiwanese local governments in 2013 as the decision-making units (DMUs) to evaluate their achievements in economic growth and 

environmental protection. In particular, we propose performance-based reward policy and slack-based reward policy for encouraging the achievements based on 

the evaluated efficiency scores and output slacks. Different from previous studies, we consider three undesirable outputs (unemployment, garbage generation, and 

air pollution) to respond the destructions in economy and environment as governments execute their duties. Empirical results show that most of the local govern-

ments are inefficient in three efficiency scores and the technical inefficiency mainly comes from scale inefficiency. All the three undesirable outputs are over-

produced relative to a given real disposal income per capita. Ignoring the undesirable outputs will result in biased efficiency evaluations and associated reward 

policies. In addition, the performance-based reward policy provides a smaller standard deviation of reward share than the slack-based reward policy.  

 

KEYWORDS 
environmental destruction, reward policy sharpe ratio, super-efficiency model. 

 

JEL CODES 
H11, H23, C44, O44. 

 

1. INTRODUCTION 
ne of the most debatable issues in economics is the relationship between economic growth and environmental protection (Guo and Ma 2008). While the 

debate has led to diverse results, the integration of environmental protection into economic growth has become a major concern for many countries and 

has entered into policy design over the last few years.  

Local governments are the basic executive organizations of a country; therefore, their performance in economic growth and environmental protection influences 

a country’s overall operating performance. To improve their operating performance, developed and developing countries such as the US, UK, Japan, and Taiwan 

have been actively assessing the economic and environmental efficiency of local governments and devising some schemes to induce them to improve the effi-

ciency. Thus, from the policy point of view, evaluating the efficiency of local governments in economic growth and environmental protection and subsidizing their 

achievements based on the evaluated efficiency indices are helpful for a country to enhance overall operating performance. The objective of this paper is to 

investigate these two questions.  

To achieve this objective, we have to employ an appropriate efficiency evaluation model to measure the operating efficiency of local governments, and then 

construct available schemes to reward the achievement in the operating efficiency. Data envelopment analysis (DEA) is a well-known nonparametric technique 

for estimating the relative efficiency of a given set of similar decision-making units (DMUs). The approach does not need to specify a functional form for the 

relationship between multiple inputs and multiple outputs, and it can calculate various efficiency indices, which makes it possible to conduct a comprehensive 

evaluation of performance. Thus, the DEA model has been applied to a wide variety of fields, including governmental organization (Worthington and Dollery 2000, 

Borge et al. 2008,Geys and Moesen 2009, Pan et al. 2011,Wu et al. 2014, Aristovnik et al. 2014), finance (Cummins et al. 2010, Tziogkidis and Siriopoulos 2010,Tsolas 

and Giokas 2012), education (Moreno and Tadepalli 2002, Pierre and Valerie 2005), and manufacturing (Sufian and Habibullah 2009, Saeidi et al. 2013). 

In performing efficiency evaluations of governmental organization, the conventional DEA models (the CCR and BCC models) consider only desirable outputs that 

generate positive utility. However, undesirable outputs are frequently accompanied with desirable outputs. For example, the undesirable outputs originated from 

environmental destruction, such as garbage release and air pollution, are produced together with the increase in income, a representative desirable output of 

economic growth. Fare et al. (1989) indicate that the performance rankings of DMUs are very sensitive to whether undesirable outputs are included in the DEA 

models. Thus, in measuring a government’s operating performance, we have to consider desirable outputs as well as undesirable outputs.  

Various methods have been proposed for dealing with undesirable outputs in the DEA models (Tyteca 1997, Scheel 2001, Seiford and Zhu 2002, Silva-Portela et 

al. 2004, Amirteimoori 2006, Salnykov 2008). Pan et al. (2011) and Wu et al. (2014) argue that these methods encounter some constraints in empirical applications. 

First, most of them involve complicated mathematical calculations, which cause the application to be inconvenient. Second, they use methods in which undesirable 

outputs are directly deducted from a specified constant, or undesirable outputs are regarded as inputs, which may ignore the relative importance of desirable and 

undesirable outputs. Thus, their evaluated efficiency scores are less persuasive. Most importantly, their approaches cannot measure whether undesirable outputs 

are over-produced relative to desirable outputs. This is particularly important for a country trying to reduce environmental destruction while maintaining economic 

growth. 

O
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Pan et al. (2011) and Wu et al. (2014) employ the concept of the Sharpe ratio, developed in 1966 by William Sharpe, to resolve the above shortcomings in previous 

studies regarding undesirable outputs. The Sharpe ratio is calculated by dividing the excess return of an investment portfolio by the standard deviation of the 

portfolio returns (a proxy of investment risk), and it thus represents an investment portfolio’s risk-adjusted performance. The desirable output in DEA model 

corresponds to the excess return in the Sharpe ratio, and the undesirable output is similar to the portfolio risk for risk-averse investors. Thus, the concept of the 

Sharpe ratio is appropriate for constructing a modified desirable output variable that contains a desirable output/undesirable output pair for use in measuring 

DEA efficiency indices.  

Employing the concept of the Sharpe ratio to construct modified desirable outputs has the following two advantages. First, it integrates any combination of one 

desirable output and one undesirable output into a new modified (desirable) output, i.e., a modified (desirable) output is expressed as the amounts of desirable 

output per unit of undesirable output. Thus, a higher the value of the modified desirable output results in a higher the efficiency value under a specific set of 

inputs. Second, by combining estimated efficiency scores with initial desirable and undesirable outputs and modified output slacks, researchers can easily examine 

whether an undesirable output is over-produced relative to a specific desirable output under a given set of inputs. 

While Pan et al. (2011) and Wu et al. (2014) have provided a good basis for researchers utilizing the Sharpe ratio to deal with the co-existence of desirable and 

undesirable outputs in the DEA model, they do not state how to construct corresponding subsidy policies to reward local governments’ achievements in both 

economic growth and environmental protection, based on the evaluated efficiency indices and modified desirable output slacks. This paper fills this gap by devising 

two set of reward policies.  

The procedures used to perform our empirical analysis are as follows. First, this paper uses a super-efficiency DEA model to evaluate the relative achievements 

among local governments. Following Pan et al. (2011) and Wu et al. (2014), the concept of the Sharpe ratio is used for integrating any combination of one desirable 

output and one undesirable output into a modified (desirable) output. Thus, three modified (desirable) outputs are constructed, i.e., income over unemployment, 

garbage generation, and air pollution. In the conventional DEA models, an output slack represents the amount of the underlying output that can be increased 

without altering the efficiency scores of the evaluated DMUs. Thus, a positive modified desirable output slack means that the underlying undesirable output is 

over-produced relative to the underlying desirable output in the positive modified output. Second, combining the values of the evaluated efficiency scores, mod-

ified (desirable) outputs slacks, original desirable outputs, and undesirable outputs, we design two sets of mechanisms for central government to reward the 

operating performance of local governments.  
The proposed reward policies associated with the operating performance of local governments have three traits. First, they consider the achievements of local 

governments in both economic growth (measured by real per capita disposable income) and environmental protection (measured by unemployment rate, volume 

of garbage clearance, and air pollution). Thus, the reward policies can balance the economic growth and environmental protection of local governments. Second, 

they are associated with the evaluated efficiency values, the modified desirable outputs, and the initial inputs and outputs, which satisfy the criteria of efficiency 

and fairness in resource use. Lastly, the findings in this paper not only contribute to the methodology of performance measurement but have environmental policy 

implications for central government. To assess the function of this improvement, we use the newest sample of eighteen Taiwanese local governments in 2013. 

The rest of this paper is organized as follows. Section 2 briefly introduces the CCR and super-efficiency DEA models. Section 3 presents two sets of reward policies 

for encouraging the operating performance of local governments, based on the evaluated efficiency indices and initial data set of inputs and outputs. Section 4 

describes the selection of input and output variables, the construction of modified (desirable) outputs utilizing the Sharpe ratio, and data sources. Section 5 

presents the empirical results and policy implications, and the final section concludes the paper. 

 

2. THE MODELS 
This section introduces the DEA models used to evaluate the operating performance of local governments, including the CCR model and super-efficiency model. 

In the CCR model, the relationship between inputs and outputs is a constant return to scale, and the efficiency of a DMU can be expressed as the maximum ratio 

of weighted outputs to weighted inputs, subject to the condition that the same ratio for all DMUs must be less than or equal to one. Thus, the CCR model measures 

an overall efficiency for each DMU, where pure technical efficiency and scale efficiency are aggregated into a single value.  

The efficiency score of each DMUk in a CCR model can be derived from the following model:  
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The BCC model yields a measure of pure technical efficiency that neglects the impact of the scale size by only comparing a DMU to a unit of similar scale. That is, 

the BCC model extends the original CCR model to account for technologies that exhibit variable returns to scale. Thus, for a DMU to be considered as CCR efficient, 

it must have both pure technical efficiency and scale efficiency, and the efficiency score obtained using the BCC model is greater than or equal to the score obtained 

using the CCR model. In addition, the scale efficiency index can be derived by calculating the ratio of CCR efficiency to BCC efficiency. 

Andersen and Petersen (1993) develop a super-efficiency model for ranking the efficient units in the CCR and BCC models. Super-efficiency indicates the extent to 

which the efficient products exceed the efficient frontier formed by other efficient units. That is, the super-efficiency model involves rerunning the traditional DEA 

models with the procedures of removing, in turn, each efficient unit and recalculating efficiency score of the resulting change. The super-efficiency scores of a DEA 

model with constant return to scale are derived from the following model. 
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where
S

SE

k  indicates the super-efficiency of DMUk; the weights, ru
and iv

, are non-negative. In model (2), the value of 
S

SE

k  lies in the interval (1, ∞) for 

the identified efficiency DMUs, with larger values indicating increasing efficiency, and lies in the interval (0,1] for the identified inefficiency DMUs, with smaller 

values indicating decreasing efficiency. Super-efficiency scores always benchmark the target DMU on its efficient peers, regardless of its own efficiency level. Thus, 

this paper employs model (2) to rank the performance of the efficient DMUs in conventional CCR and BCC models. In performing model (2), we consider two inputs 

(labor and capital, m=2), a desirable output (real disposable per capita income), and three undesirable outputs regarding economic growth and environmental 

destruction, namely unemployment, garbage generation, and air pollution. 

 

3. REWARD POLICIES ASSOCIATED WITH THE EVALUATED PERFORMANCE 
In evaluating the operating performance of local governments, this paper allows for the coexistence of desirable and undesirable outputs, not just desirable 

outputs as in the specification of the conventional CCR and BCC models. Assume that the desirable outputs and undesirable outputs of DMUk in the supper-

efficiency model are 
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The financial resources of the local governments (municipality, county, or city governments) in Taiwan are composed of the distribution of centrally-allotted tax 

revenues, grants (general grants and projected-based grants), and several taxes. The former two are so-called the non-self-financing resources, and the last one 

is the self-financing resources. The general grants from central to local governments include the assistance of basic fiscal deficits of local governments, the imputed 

assistance of education, social welfare, and infrastructure, and the assistance of the interest differentials of preferential deposits of retired officers. Since local 

governments have limited abilities in tax collection and in term of their power to set tax rates, the main method of central government has been to use non-self-

financing resources: grants and centrally allotted tax revenues, to improve the vertical and horizontal equity in the decentralization system (Huang et al. 2014). 

Thus, part of the general grants from central to local governments can be designed based on the reward policies proposed by this paper. 

If the central government of Taiwan provides a specific amount of reward funds (SA) for encouraging the operating performance of local governments, then the 

reward policies can be designed based on the evaluated efficiency scores k
S

and the modified desirable outputs slacks 

M

hk
os

 obtained from model (2). Notably, 

the evaluated operating performance of local governments in this paper considers achievements in both economic growth and environmental protection. This 

paper provides two sets of reward policies (Policy A and Policy B) for the reference of central government. 
Policy A: Performance-based reward policy 
In this policy, all the evaluated local governments can obtain central government’s reward based on their relative performance in economic growth and environ-

mental protection of overall local governments. For the k-th local government the amounts subsidized from central government are 
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where SA is total reward budgets provided by the central government;

SE

k
S

is the technical efficiency score of local government k obtained from model (2). 

Obviously, the higher the performance of local government is, the larger the reward amounts they receive.  

Policy B: Slack-based reward policy 

This reward policy subsidizes local governments based on the evaluated modified output slacks. For local governments with lower modified outputs slacks, the 

amounts of reward to encourage their operating performance are higher. Assume that the modified output slack h of local government k is 
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where 

M

k
r

is the subsidized ratio of the local government k.  

 

4. SELECTION OF VARIABLES 
The DMUs used in the present paper are 18 Taiwanese local governments in 2013, including New Taipei City, Taipei City, Taichung City, Tainan City, Kaohsiung 

City, Ilan County, Taoyuan County, Hsinchu County, Miaoli County, Changhua County, Nantou County, Yunlin County, Chiayi County, Pingtung County, Hualien 

County, Keelung City, Hsinchu City, and Chiayi City. The first five cities are the municipalities in Taiwan. The inputs and outputs (including desirable, undesirable, 

and modified (desirable) outputs) selected are described as follows. 

Inputs 
In Economics, production factors include labor, capital, land, and entrepreneurship. Pan et al. (2011) indicate that the executive achievement of a local government 

can serve as a proxy variable for entrepreneurship and is embedded in its operating performance. In addition, the executive domain of a local government can be 

considered as the proxy variable for land and is less variable; therefore, it is exogenous to the local government. Thus, the inputs used in benchmark model, model 
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(1), and model (2) to evaluate the operating efficiency of local governments are labor and capital, which are measured by the number of employment ( k
x

1 ) and 

the formation of fixed assets ( k
x

2 ), respectively. 

Outputs 
Income is typically regarded as a proxy variable to represent the economic level of a country or region and it represents a desirable output in benchmark model, 

model (1), and model (2). However, we replace it with real disposable income per capita (

D

k
y

1 ) to exclude the disturbances of taxation, inflation, and population 

on (nominal) income. To simultaneously include the outputs that represent economic and environmental destructions as local governments conduct their duties, 

we use three undesirable economic and environmental outputs: unemployment (

ND

k
y

1 ), garbage generation (

ND

k
y

2 ), and air pollution (

ND

k
y

3 ). 

To assess the relative importance of the desirable output and the undesirable outputs, to assess whether the undesirable outputs are over-produced relative to 

the desirable output, and to subsidize the operating performance of local governments, we combine the desirable output and three undesirable outputs to form 

three modified (desirable) outputs. By employing the concept of the Sharpe ratio, we divide real disposable income per capita (

D

k
y

1 ) by each of the three undesir-

able outputs to construct three modified outputs: real disposable income per capita with respect to unemployment, garbage generation, and air pollution, which 

are denoted

MD

k
y

1 (modified output 1),

MD

k
y

2  (modified output 2), and

MD

k
y

3 (modified output 3), respectively. All the data come from the National Statistics of 

Taiwan, and the measures employed are displayed in Table 1. 

TABLE 1: DATA MEASUREMENT 

Variable Symbol Measurement Unit 

Labor 
1

x
 

Number of employment Thousands of people  

Capital 
2

x
 

Formation of fixed assets Millions of NT dollars 

Income 
D

y
1  

Real disposable income per capita NT dollars 

Unemployment 
ND

y
1  

Unemployment rate % 

Garbage generation 
ND

y
2  

Volume of garbage clearance Kilos per capita per year 

Air pollution ND
y

3  

Emissions of ozone and sulfur dioxide ppm per year 

5. EMPIRICAL RESULTS 
This section presents the results derived from three constructed DEA models (the benchmark model, model (1), and model (2)) as shown in Table 2. The output 

used in the benchmark model is the real disposable income per capita, a representative index of economic growth. Three modified outputs in models (1) and (2) 

are the ratios of real disposable income per capita to unemployment rate, volume of garbage clearance, and air pollution. In addition, technical efficiency can be 

investigated by decomposing it into pure technical efficiency and scale efficiency.  

There are some remarkable findings. First, in the benchmark Model, only Taipei City and New Taipei City reach technical efficiency, whereas Taichung City and 

Kaohsiung City are the other two local governments with efficiency score over 0.7. These four cities belong to five municipalities in Taiwan. That is, ignoring local 

governments’ undesirable outputs generated from economic growth and environmental destruction, municipalities own the highest operating performance. Sec-

ond, in the model (1), the average scores of technical efficiency, pure technical efficiency, and scale efficiency are 0.543, 0.799, and 0.651, respectively. That is, 

most of the city/county governments are inefficient in the three efficiency scores, and the means in the three scores show that the technical inefficiency mainly 

comes from the scale inefficiency. Third, in model (1), the governments satisfying both technical efficiency and pure technical efficiency are Taipei city, Taoyuan 

County, and Chiayi City, whereas Hualien County reaches pure technical efficiency. Evidently, once considering the appearance of undesirable outputs and treating 

the coexistence of desirable and undesirable outputs with the Sharpe ratio, the rankings of efficiency display an extremely different change. 

While the evaluation results in model (1) consider the existence of undesirable outputs, the priority rankings of the local governments for both technical efficiency 

and pure technical efficiency remain unresolved. However, this can be achieved by employing the super-efficiency model, i.e., model (2). From the evaluation 

results in model (2), we find that Chiayi City has the highest technical efficiency among the three technical efficiency governments. Clearly, the super-efficiency 

model is useful for ranking the operating performance of local governments with efficiency scores of 1 in the model (1). 
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TABLE 2: EFFICIENCY SCORES FOR 18 TAIWANESE LOCAL GOVERNMENTS 

Evaluation model Benchmark model Model (1) Model (2) 

 Efficiency score Efficiency score Super-efficiency score 

DMU crse crse vrse scale crse 

New Taipei City 1.000 0.715 0.715 1.000 0.715 

Taipei City 1.000 1.000 1.000 1.000 1.123 

Taichung City 0.751 0.697 0.697 1.000 0.697 

Tainan City 0.123 0.078 0.623 0.126 0.078 

Kaohsiung City 0.711 0.713 0.713 1.000 0.713 

Ilan County 0.065 0.655 0.932 0.702 0.655 

Taoyuan County 0.033 1.000 1.000 1.000 1.009 

Hsinchu County 0.046 0.249 0.825 0.301 0.249 

Miaoli County 0.078 0.244 0.616 0.396 0.244 

Changhua County 0.021 0.126 0.612 0.206 0.126 

Nantou County 0.038 0.523 0.816 0.642 0.523 

Yunlin County 0.019 0.215 0.599 0.358 0.215 

Chiayi County 0.094 0.596 0.827 0.721 0.596 

Pingtung County 0.020 0.364 0.714 0.510 0.364 

Hualien County 0.024 0.849 1.000 0.849 0.849 

Keelung City 0.068 0.579 0.806 0.718 0.579 

Hsinchu City 0.109 0.163 0.885 0.184 0.163 

Chiayi City 0.046 1.000 1.000 1.000 1.636 

Average Efficiency 0.236 0.543 0.799 0.651  

Notes: Model (1) is the CCR model, and model (2) is the super-efficiency model. The inputs in the three evaluation models are the number of employment and the 

formation of fixed assets. The output in the benchmark model is the real disposable income per capita. However, the outputs in models (1) and (2) are the ratios 

of real disposable income per capita to unemployment rate, volume of garbage clearance, and air pollution, respectively. crse, vrse and scale denotes technical 

efficiency from constant return to scale DEA, pure technical efficiency from variable return to scale DEA, and scale efficiency (=crse/vrse), respectively. 

The modified output slacks evaluated from super-efficiency model (2) are displayed in Table 3. Evidently, three modified outputs should be increased due to their 

corresponding positive output slacks. According to the definitions of modified output 1, output 2, and output 3, their corresponding output slacks mean that given 

a (desirable) real disposal income per capita, undesirable unemployment rate, volumes of garbage clearance and levels of air pollution are over-produced. The 

overproduction problem is especially obvious for four local governments: Tainan City, Changhua County, Hsinchu City, and Yunlin County. Thus, employing the 

Sharpe ratio to combine desirable and undesirable outputs and construct new modified outputs allows the relative importance of desirable and undesirable 

outputs and the overproduction of undesirable outputs to be easily assessed.  

Based on the evaluation results in Table 2, we can calculate the rewards of local governments from two different reward policies: Policy A and Policy B. The rankings 

and distributions of rewards in the benchmark model and Model (2) are extremely different. For the benchmark model, the reward distribution of Policy A is rather 

uneven and mainly concentrates on four municipalities (Taipei City (23.552%), New Taipei City (23.552%), Taichung City (17.687%), and Kaohsiung City (16.745%)). 

However, for Model (2), the reward distribution of Policy A is quite even and Chiayi City (15.531%), Taipei City (10.661%), Taoyuan County (9.579%), and Hualien 

County (8.060%) are the top four reward sharing governments. Evidently, in measuring the operating performance of local governments and its associated reward 

amounts, ignoring the undesirable outputs (i.e., unemployment rate, volume of garbage clearance, and air pollution) results in a biased reward distribution, and 

four municipalities (Taipei City, New Taipei City, Taichung City, and Kaohsiung City) occupy most of the reward amounts. For model (2), the reward share of reward 

policy B shows that Chiayi City (29.579%), Taipei City (12.465%), and Taoyuan County (9.554%) share half of entire reward amounts, whereas Hualien County 

(8.992%), New Taipei City (8.099%), and Kaohsiung City (6.999%) share half of the remaining reward amounts. That is, the remaining twelve local governments 

share only one-fourth of entire reward amounts. 

In summary, the reward distribution measured by using traditional growth performance model (i.e., the benchmark model) and the performance-based reward 

policy is biased and displays the largest standard deviation. The reason is that the benchmark model focuses on only one desirable output (economic growth) and 

ignores the undesirable outputs. In model (2), the performance-based reward policy provides a smaller standard deviation of reward share than the slack-based 

reward policy (3.825% vs. 7.071%), in spite of their similar rankings of reward share. 

 
TABLE 3: PROPOSED REWARD POLICIES FOR 18 TAIWANESE LOCAL GOVERNMENTS 

Reward policy Policy A Policy B 

Evaluation model Benchmark model Model (2) Output slack (%) Model (2) 

 Reward share(%) Reward share(%) Output 1 Output 2 Output 3 Reward share(%) 

New Taipei City 23.552 6.788 0.850 0.830 0.820 8.099  

Taipei City 23.552 10.661 0.670 0.580 0.430 12.465  

Taichung City 17.687 6.617 1.310 1.280 1.150 5.430  

Tainan City 2.897 0.740 20.890 21.050 21.220 0.321  

Kaohsiung City 16.745 6.769 1.140 0.900 0.890 6.999  

Ilan County 1.531 6.218 1.360 1.430 1.460 4.767  

Taoyuan County 0.777 9.579 0.720 0.820 0.610 9.554  

Hsinchu County 1.083 2.364 9.590 9.720 9.760 0.696  

Miaoli County 1.837 2.316 9.710 9.800 9.840 0.690  

Changhua County 0.495 1.196 13.780 14.200 14.020 0.482  

Nantou County 0.895 4.965 2.850 2.920 2.880 2.340  

Yunlin County 0.447 2.041 12.570 11.540 12.400 0.555  

Chiayi County 2.214 5.658 1.640 1.700 1.710 4.010  

Pingtung County 0.471 3.455 6.110 6.280 6.210 1.088  

Hualien County 0.565 8.060 0.730 0.820 0.710 8.992  

Keelung City 1.602 5.496 1.990 1.910 1.980 3.444  

Hsinchu City 2.567 1.547 13.580 13.890 13.780 0.491  

Chiayi City 1.083 15.531 0.510 0.350 0.120 29.579  

Standard Deviation 8.331 3.825    7.071 

Notes: The reward sharing ratios are calculated from the technical efficiency scores of local governments. The output slack is expressed as the ratio of the output 

slack of individual local government to the overall output slack of all local governments. In the slack-adjusted DEA model (1), a weakly efficient DMU will be 

evaluated as inefficient, due to the presence of input and output slacks; therefore, the output slacks in the table are positive. 
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6. CONCLUSION 
This paper employs the super-efficiency model and Sharpe ratio to evaluate the operating performance of 18 Taiwanese local governments and proposes two sets 

of reward policies (performance-based reward policy and slack-based reward policy) to encourage the performance. In evaluating the performance, we simulta-

neously consider local governments’ achievements in economic growth and environmental protection. Economic growth is measured by real disposable income 

per capita and unemployment rate, and environmental protection is measured by the volume of garbage clearance and the emissions of ozone and sulfur dioxide. 

The Sharpe ratio is used for integrating any combination of one desirable output and one undesirable output into a modified (desirable) output. 

Empirical results have the following findings. First, most of the city/county governments are inefficient in the three efficiency scores and the technical inefficiency 

mainly comes from scale inefficiency. Second, for most local governments, undesirable unemployment rate, volumes of garbage clearance and levels of air pollu-

tion are over-produced relative to a given real disposal income per capita. Third, in measuring the operating performance of local governments and its associated 

reward amounts, ignoring the undesirable outputs (i.e., unemployment rate, volume of garbage clearance, and air pollution) will result in a biased reward distri-

bution, which causes four municipalities share most of the reward amounts. In addition, the performance-based reward policy provides a smaller standard devia-

tion of reward share than the slack-based reward policy. 

According to the empirical results, this study proposes the following policy recommendations. First, the super-efficiency model and Sharpe ratio provide available 

approaches to measure the performance of DMUs with efficiency score 1 in traditional DEA model and undesirable outputs. Second, in designing reward policies 

to encourage local governments’ achievements in their duties, central government needs to consider the undesirable outputs such as unemployment, garbage 

generation, and air pollution. Third, using the evaluated efficiency scores and/or output slacks to construct reward policies is a proper method to reward local 

governments’ achievements in economic growth and environmental protection. 
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