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Abstract

This paper offers an in-depth analysis of efficiency and productivity changes using the

Hicks–Moorsteen total factor productivity index, in the context of higher education

institutions. Unlike the Malmquist method, this approach makes no assumptions about

firms' returns to scale conditions. We assume that the production technology exhibits

variable returns to scale, which is more plausible than the constant returns to scale

assumption, because universities usually operate at suboptimal scales. Three major

groupings of Malaysian public universities are used in our case study: research,

comprehensive, and focused universities. The results show that technical efficiency has

improved after the 2007 National Higher Education Strategic Plan within all the three

university groupings.
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Notes

1. Gilbert and Wilson (1998), Glass and McKillop (2000), and Arjomandi, Valadkhani,

and Harvie (2011) experienced this difficulty in their studies of the Korean banks, UK

building societies, and Iranian banks, respectively.

2. Briec and Kerstens (2004) also proposed an interesting difference-based variation of

the Malmquist index known as the Luenberger–Hicks–Moorsteen indicator in the

literature. For more recent theoretical contributions on the Hicks–Moorsteen index, also

see Briec and Kerstens (2011), Briec, Kerstens, and Peypoch (2012), and Kerstens and

Van de Woestyne (2014).

3. Research universities are well-established, research-intensive institutions. According

to Malaysian Ministry of Higher Education (2007), this category is awarded to

universities that place emphasis on aspects of research and development. These

universities share the following features: (1) research-oriented subject areas; (2)

competitive entry requirement; and (3) highly qualified academics. Comprehensive
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universities (also called multi-disciplinary universities) focus on a wide range of courses

and fields of specialization. The three characteristics among these universities are: (1)

wide range of subject areas; (2) competitive entry requirement; and (3) highly qualified

academics. Focused universities focus on certain fields of knowledge related to the

original objective of their establishment. They have the same characteristics as

research universities.

4. All research is on the focused and established institutions: Universiti Malaya,

Universiti Sains Malaysia, Universiti Kebangsaan Malaysia, Universiti Putra Malaysia,

and Universiti Teknologi Malaysia.

5. Also called multi-disciplinary universities, which focus on a wide cross-section of

courses and fields of study: Universiti Islam Antarabangsa Malaysia, Universiti Malaysia

Sarawak, Universiti Malaysia Sabah, and Universiti Teknologi MARA.

6. They concentrate on specified disciplines linked to the original objective of their

establishment: Universiti Utara Malaysia, Universiti Pendidikan Sultan Idris, Universiti

Malaysia Terengganu, Universiti Sains Islam Malaysia, Universiti Tun Hussein Onn,

Universiti Teknikal Melaka Malaysia, Universiti Malaysia Pahang, and Universiti Malaysia

Perlis.

7. Peer-review approach is an evaluation process of research output carried out by

qualified individuals within the relevant areas. This approach was adopted by Johnes

(1995) and Meng et al. (2008).

8. This is entirely consistent with the theory behind technical changes explained by

O'Donnell (2012a).

Additional information

Notes on contributors



Related Research Data

Efficiency, technology and productivity change in Australian universities, 1998–2003

Source: Economics of Education Review

Measuring the Research Performance of Chinese Higher Education Institutions: An

Application of Data Envelopment Analysis

Amir Arjomandi

Dr Amir Arjomandi is a lecturer at the School of Accounting, Economics and

Finance, University of Wollongong. Amir's research interests are in

efficiency and productivity, environmental economics, applied

microeconomics. His works are published in several journals including

Economic Modelling, Journal of the Asia Pacific Economy, Applied

Economics Letters, Studies in Economics and Finance, and Research in

International Business and Finance.

Mad Ithnin Salleh

Dr Mad Ithnin Salleh obtained his doctoral degree from the University of

Wollongong, Australia, specialising in efficiency and productivity. His area of

interest includes performance measurement, efficiency and productivity,

and developing a quantitative method for management and quality

management system. He is currently a senior lecturer at the Faculty of

Business and Economics, Sultan Idris Education University, Malaysia.

Abbas Mohammadzadeh

Mr Abbas Mohammadzadeh is a PhD candidate in economics and also a

casual teaching academic at the School of Accounting, Economics and

Finance, University of Wollongong. His main research interests include

macroeconomics, natural resource and energy economics, applied

econometrics, international trade and finance, and efficiency and

productivity.

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.econedurev.2006.09.012&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F096452900410712&type=Scholix


Source: Education Economics

Influence of regulation on the productivity of waste utilities. What can we learn with

the Portuguese experience?

Source: Waste Management

A Post Deregulation Analysis of the Sources of Productivity Growth in UK Building

Societies

Source: Manchester School

Comparing alternatives to the Web of Science for coverage of the social sciences’

literature

Source: Journal of Informetrics

Beyond frontiers: comparing the efficiency of higher education decision‐making units

across more than one country

Source: Education Economics

Technology-based total factor productivity and benchmarking: New proposals and an

application

Source: Omega

Effects of Deregulation on the Productivity of Korean Banks

Source: Journal of Economics and Business

EFFICIENCY AND PRODUCTIVITY CHANGE IN THE ENGLISH HIGHER EDUCATION SECTOR

FROM 1996/97 TO 2004/5*

Source: Manchester School

Applying the author affiliation index to library and information science journals

Source: Journal of the American Society for Information Science and Technology

The Measurement of Capital in Relation to the Measurement of Other Economic

Aggregates

Source: Unknown Repository

An aggregate quantity framework for measuring and decomposing productivity change

Source: Journal of Productivity Analysis

Measuring Value in MBA Programmes

Source: Education Economics

Total factor productivity growth in agriculture: a Malmquist index analysis of 93

countries, 1980–2000

Source: Agricultural Economics

Nonparametric Estimates of the Components of Productivity and Profitability Change in

U.S. Agriculture

Source: Unknown Repository

MEASUREMENT AND DETERMINANTS OF EFFICIENCY AND PRODUCTIVITY IN THE

FURTHER EDUCATION SECTOR IN ENGLAND

Source: Bulletin of Economic Research

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.wasman.2012.02.004&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252F1467-9957.00199&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.joi.2006.12.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09645290701523291&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.omega.2011.01.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0148-6195%252897%252900074-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-9957.2008.01087.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fasi.20895&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252F978-1-349-08452-4_2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs11123-012-0275-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09645299800000002&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.0169-5150.2004.00018.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252F978-1-4899-7684-0_17&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-8586.2009.00309.x&type=Scholix


A field-standardized application of DEA to national-scale research assessment of

universities

Source: Journal of Informetrics

Measuring teaching efficiency in higher education: An application of data envelopment

analysis to economics graduates from UK Universities 1993

Source: European Journal of Operational Research

Evaluating research: from informed peer review to bibliometrics

Source: Scientometrics

Investigating technical and scale efficiencies of Australian Universities through data

envelopment analysis

Source: Socio-Economic Planning Sciences

Technical efficiencies of faculties of economics in Turkey

Source: Education Economics

Measuring and decomposing agricultural productivity and profitability change*

Source: Australian Journal of Agricultural and Resource Economics

A note on the Malmquist productivity index

Source: Economics Letters

Institutional Performance in Higher Education: The Efficiency Dimension

Source: Review of Educational Research

A mathematical model for dynamic efficiency using data envelopment analysis

Source: Applied Mathematics and Computation

AN EXPERIMENT IN THE USE OF DATA ENVELOPMENT ANALYSIS FOR EVALUATING THE

EFFICIENCY OF UK UNIVERSITY DEPARTMENTS OF ACCOUNTING

Source: Financial Accountability and Management

Analysing banks’ intermediation and operational performance using the Hicks–

Moorsteen TFP index: The case of Iran

Source: Research in International Business and Finance

Does domain knowledge matter: Mapping users' expertise to their information

interactions

Source: Journal of the American Society for Information Science and Technology

Academic departments efficiency via DEA

Source: Computers & Operations Research

Measuring the efficiency of British universities: a multi‐period data envelopment

analysis

Source: Education Economics

THE PERFORMANCE OF AUSTRALIAN UNIVERSITIES: CONCEPTUAL ISSUES AND

PRELIMINARY RESULTS

Source: Economic Papers A journal of applied economics and policy

An empirical analysis of Iran's banking performance

Source: Studies in Economics and Finance

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.joi.2011.06.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2005.02.044&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs11192-011-0352-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0038-0121%252800%252900010-0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09645290701761354&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-8489.2010.00512.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0165-1765%252894%252900497-p&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3102%252F00346543052002175&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.amc.2003.09.026&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1468-0408.1988.tb00296.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ribaf.2013.06.003&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fasi.20680&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0305-0548%252894%252990103-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F0904529042000258590&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1759-3441.2005.tb01001.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F10867371211266928&type=Scholix


Scale and technical efficiency in the production of economic research

Source: Applied Economics Letters

Assessing the Comparative Efficiency of Higher Education Institutions in the UK by the

Means of Data Envelopment Analysis

Source: Education Economics

EXACT RELATIONS BETWEEN FOUR DEFINITIONS OF PRODUCTIVITY INDICES AND

INDICATORS

Source: Bulletin of Economic Research

On Measuring Productive Potential and Relative Efficiency

Source: The Quarterly Journal of Economics

Technical Progress, Inefficiency, and Productivity Change in U.S. Banking, 1984-1993

Source: Journal of money credit and banking

Comparing Malmquist and Hicks–Moorsteen productivity indices: Exploring the impact

of unbalanced vs. balanced panel data

Source: European Journal of Operational Research

A Luenberger-Hicks-Moorsteen productivity indicator: its relation to the Hicks-

Moorsteen productivity index and the Luenberger productivity indicator

Source: Economic Theory

Value efficiency analysis of academic research

Source: European Journal of Operational Research

The Explanation of Productivity Change

Source: The Review of Economic Studies

THE HICKS-MOORSTEEN PRODUCTIVITY INDEX SATISFIES THE DETERMINATENESS

AXIOM

Source: Manchester School

Implications of variant efficiency measures for policy evaluations in UK higher

education

Source: Socio-Economic Planning Sciences

The efficiency of Australian universities: a data envelopment analysis

Source: Economics of Education Review

Two-level DEA approaches in research evaluation

Source: Omega

 

Linking provided by  

Related research 

Recommended articles Cited by 

17

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F135048595357717&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09645299700000011&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-8586.2010.00378.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F1885133&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2601230&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2013.09.009&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00199-003-0403-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0377-2217%252800%252900050-3&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2296675&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-9957.2010.02169.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.seps.2004.10.004&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0272-7757%252801%252900068-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.omega.2007.12.005&type=Scholix
https://scholexplorer.openaire.eu/


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

