
181 

REFERENCES 

Aigner, D., Lovell, C. A. K., & Schmidt, P. (1977). Formulation and estimation of 

stochastic frontier production function models. Journal of Econometrics, 6(1), 

21-37. 

 

Aigner, D. J., & Chu, S. F. (1968). On Estimating the Industry Production Function. 

The American Economic Review, 58(4), 826-839. 

 

Aiken, D. V., & Pasurka, C. A. (2003). Adjusting the measurement of US 

manufacturing productivity for air pollution emissions control. Resource and 

Energy Economics, 25(4), 329-351. 

 

Amirteimoori, A., Kordrostami, S., & Sarparast, M. (2006). Modeling undesirable 

factors in data envelopment analysis. Applied Mathematics and Computation, 

180(2), 444-452. 

 

Anderson, C. V. (2008). Are fines fine? A mixed methods study of the effectiveness of 

and attitudes to overdue fines among various borrower groups (age, gender, 

ethnicity, student status, faculty and degree) of the University of Canterbury 

Library. Victoria University of Wellington. 

 

Arcelus, F., & Arocena, P. (2005). Productivity differences across OECD countries in 

the presence of environmental constraints. Journal of the Operational Research 

Society, 56(12), 1352-1362. 

 

Arocena, P., & Waddams Price, C. (2002). Generating efficiency: economic and 

environmental regulation of public and private electricity generators in Spain. 

International Journal of Industrial Organization, 20(1), 41-69. 

 

Asian Productivity Organization. (2006). Handbook on Green Productivivty. Asian 

Productivity Organization.  

Athanassopoulos, A. D., & Thanassoulis, E. (1995). Separating market efficiency from 

profitability and its implications for planning. Journal of the Operational 

Research Society, 46(1), 20-34. 

 

Avkiran, N. K. (2001). Investigating technical and scale efficiencies of Australian 

Universities through data envelopment analysis. Socio-Economic Planning 

Sciences, 35(1), 57-80. 

 

Avkiran, N. K., & Morita, H. (2010). Predicting Japanese bank stock performance with 

a composite relative efficiency metric: A new investment tool. Pacific-Basin 

Finance Journal, 18(3), 254-271. 

 

Bai, C., Sarkis, J., Wei, X., & Koh, L. (2012). Evaluating ecological sustainable 

performance measures for supply chain management. Supply Chain 

Management: An International Journal, 17(1), 78-92. 

 

Ball, V. E., Lovell, C. A. K., Luu, H., & Nehring, R. (2004). Incorporating 

Environmental Impacts in the Measurement of Agricultural Productivity 

Growth. Journal of Agricultural and Resource Economics, 29(3), 436. 



182 

Banerjee, S. (2007). Environmental Regulation and Technical Efficiency: A Data 

Envelopment Analysis for Indian Cement Industry. Discussion Paper No 

ERU/2007– 01/2007, Discussion Paper Series, Economic Research Unit, Indian 

Statistical Institute, Kolkata. 

 

Banker, R. D., Charnes, A., & Cooper, W. W. (1984). Some models for estimating 

technical and scale inefficiencies in data envelopment analysis. Management 

Science, 30(9), 1078-1092. 

 

Barr, S., Gilg, A., & Shaw, G. (2011). ‘Helping People Make Better Choices’: 

Exploring the behaviour change agenda for environmental sustainability. 

Applied Geography, 31(2), 712-720. 

 

Barros, C. P., Managi, S., & Matousek, R. (2012). The technical efficiency of the 

Japanese banks: Non-radial directional performance measurement with 

undesirable output. Omega, 40(1), 1-8. 

 

Berg, S. A., Førsund, F. R., & Jansen, E. S. (1992). Malmquist indices of productivity 

growth during the deregulation of Norwegian banking, 1980-89. The 

Scandinavian Journal of Economics, 94, 211-228. 

 

Berger, A. N. (1993). “Distribution-free” estimates of efficiency in the US banking 

industry and tests of the standard distributional assumptions. Journal of 

Productivity Analysis, 4(3), 261-292. 

 

Berger, A. N., & Humphrey, D. B. (1991). The dominance of inefficiencies over scale 

and product mix economies in banking. Journal of Monetary Economics, 28(1), 

117-148. 

 

Berger, A. N., & Humphrey, D. B. (1997). Efficiency of financial institutions: 

International survey and directions for future research. European Journal of 

Operational Research, 98(2), 175-212. 

 

Bernama. (2012). 49 Factories In Perak To Use CEMS To Prevent Pollution. 

Bian, Y. (2008). Efficiency Evaluation with Undesirable Factors Based on DEA. Paper 

presented at the Wireless Communications, Networking and Mobile Computing, 

2008. WiCOM'08. 4th International Conference. 

 

Bikker, J. A. (1999). Efficiency in the European banking industry: an exploratory 

analysis to rank countries: De Nederlandsche Bank NV. 

 

Bond, T. (1999). The role of performance measurement in continuous improvement. 

International Journal of Operations & Production Management, 19(12), 1318-

1334. 

 

Bougnol, M.-L., & Dulá, J. H. (2006). Validating DEA as a ranking tool: An application 

of DEA to assess performance in higher education. Annals of Operations 

Research, 145(1), 339-365. 

 



183 

Boyd, G. A., & McClelland, J. D. (1999). The Impact of Environmental Constraints on 

Productivity Improvement in Integrated Paper Plants. Journal of Environmental 

Economics and Management, 38(2), 121-142. 

 

Boyd, G. A., & Pang, J. X. (2000). Estimating the linkage between energy efficiency 

and productivity. Energy Policy, 28(5), 289-296. 

 

Boyd, G. A., Tolley, G., & Pang, J. (2002). Plant Level Productivity, Efficiency, and 

Environmental Performance of the Container Glass Industry. Environmental and 

Resource Economics, 23(1), 29-43. 

 

Bragdon, J., & Marlin, J. (1972). Is pollution profitable? Risk Management, 19(4), 9-18. 

 

Brannlund, R., Chung, Y., Fare, R., & Grosskopf, S. (1998). Emissions Trading and 

Profitability: The Swedish Pulp and Paper Industry. Environmental and 

Resource Economics 12, 345-456. 

 

Broek, J. v. d., Førsund, F. R., Hjalmarsson, L., & Meeusen, W. (1980). On the 

estimation of deterministic and stochastic frontier production functions: A 

comparison. Journal of Econometrics, 13(1), 117-138. 

 

Burnett, R. D., & Hansen, D. R. (2008). Ecoefficiency: Defining a role for 

environmental cost management. Accounting, Organizations and Society, 33(6), 

551-581. 

 

Butler, T. W., & Johnson, W. W. (1997). Efficiency evaluation of Michigan prisons 

using data envelopment analysis. Criminal Justice Review, 22(1), 1-15. 

 

Beltrán-Esteve, M., Gómez-Limón, J. A., Picazo-Tadeo, A. J., & Reig-Martínez, E. 

(2013). A metafrontier directional distance function approach to assessing eco-

efficiency. Journal of Productivity Analysis, 1-15. 

 

Canhoto, A., & Dermine, J. (2003). A note on banking efficiency in Portugal, New vs. 

Old banks. Journal of Banking & Finance, 27(11), 2087-2098. 

 

Carbone, T. A. (2000). Measuring efficiency of semiconductor manufacturing 

operations using data envelopment analysis (DEA). Paper presented at the 

Advanced Semiconductor Manufacturing Conference and Workshop, 2000 

IEEE/SEMI. 

 

Caves, D. W., Christensen, L. R., & Diewert, W. E. (1982). The economic theory of 

index numbers and the measurement of input, output, and productivity. 

Econometrica: Journal of the Econometric Society, 50(6), 1393-1414. 

 

Chambers, R. G., Färe, R., & Grosskopf, S. (1996). Productivity growth in APEC 

countries. Pacific Economic Review, 1(3), 181-190. 

 

Chandra, M. (2011). ISO Standards from Quality to Environment to Corporate Social 

Responsibility and Their Implications for Global Companies. Journal of 

International Business & Law, 10, 107-114. 

 

 



184 

Charles, V., Kumar, M., & Irene Kavitha, S. (2012). Measuring the efficiency of 

assembled printed circuit boards with undesirable outputs using data 

envelopment analysis. International Journal of Production Economics, 136(1), 

194-206. 

 

Charles, V., Kumar, M., Zegarra, L., & Avolio, B. (2011). Benchmarking Peruvian 

Banks Using Data Envelopment Analysis. Journal of CENTRUM Cathedra, 

4(2), 147-164. 

 

Charnes, A., Cooper, W., Lewin, A., & Seiford, L. (1994). Data Envelopment Analysis: 

Theory, Methodology and Applications: Kluwer Academic Publishers, Boston. 

 

Charnes, A., Cooper, W. W., Golany, B., Seiford, L., & Stutz, J. (1985). Foundations of 

data envelopment analysis for Pareto-Koopmans efficient empirical production 

functions. Journal of Econometrics, 30(1), 91-107. 

 

Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of 

decision-making units. European Journal of Operational Research, 2, 429-444. 

 

Chen, C. M., Du, J., Huo, J., & Zhu, J. (2012). Undesirable Factors in Integer-valued 

DEA: Evaluating the operational efficiencies of city bus systems considering 

safety records. Decision Support Systems, 54(1), 330-335. 

 

Choi, Y., Zhang, N., & Zhou, P. (2012). Efficiency and abatement costs of energy-

related CO2 emissions in China: A slacks-based efficiency measure. Applied 

Energy, 98, 198-208. 

 

Chung, Y. H., Färe, R., & Grosskopf, S. (1997). Productivity and Undesirable Outputs: 

A Directional Distance Function Approach. Journal of Environmental 

Management, 51(3), 229-240. 

 

Coelli, T. J., Rao, D. S. P., O'Donnell, C. J., & Battese, G. E. (2005). An Introduction to 

Efficiency and Productivity Analysis. Springer. 

 

Cooper, W. W., Park, K. S., & Pastor, J. T. (1999). RAM: a range adjusted measure of 

inefficiency for use with additive models, and relations to other models and 

measures in DEA. Journal of Productivity Analysis, 11(1), 5-42. 

 

Crusto, M. (2003). Green Business: Should We Revoke Corporate Charters for 

Environmental Violations? Louisiana Law Review, 63(176), 2002-2003. 

 

Cuesta, R. A., Lovell, C., & Zofío, J. L. (2009). Environmental efficiency measurement 

with translog distance functions: A parametric approach. Ecological Economics, 

68(8), 2232-2242. 

 

Darnall, N., Jolley, G. J., & Handfield, R. (2008). Environmental management systems 

and green supply chain management: complements for sustainability? Business 

Strategy and the Environment, 17(1), 30-45. 

 

De Koeijer, T., Wossink, G., Struik, P., & Renkema, J. (2002). Measuring agricultural 

sustainability in terms of efficiency: the case of Dutch sugar beet growers. 

Journal of Environmental Management, 66(1), 9-17. 



185 

Debreu, G. (1951). The coefficient of resource utilization. Econometrica: Journal of the 

Econometric Society, 19(3), 273-292. 

 

Department of Environment Malaysia. (2008) Environmental Quality Report 2008, 

Malaysia. 

 

Department of Environment Malaysia. (2009) Environmental Quality Report 2009, 

Malaysia. 

 

Department of Statistics Malaysia. (2008). Compendium of environmental statistics 

Malaysia 2008, Putrajaya, Malaysia. 

 

Deprins, D., Simar, L., & Tulkens, H. (1984). Measuring labor inefficiency in post 

offices. In The Performance of Public Enterprises: Concepts and measurements. 

M. Marchand, P. Pestieau and H. Tulkens (eds.), Amsterdam, North-Holland, 

243-267. 

 

Dias-Sardinha, I., & Reijnders, L. (2001). Environmental performance evaluation and 

sustainability performance evaluation of organizations: an evolutionary 

framework. Eco-Management and Auditing, 8(2), 71-79. 

 

Domazlicky, B. R., & Weber, W. L. (2004). Does environmental protection lead to 

slower productivity growth in the chemical industry? Environmental and 

Resource Economics, 28(3), 301-324. 

 

Du, J., Liang, L., & Zhu, J. (2010). A slacks-based measure of super-efficiency in data 

envelopment analysis: A comment. European Journal of Operational Research, 

204(3), 694-697. 

 

Dube, A. S., & Gawande, R. (2012). A Review On Green Supply Chain Management. 

IJCA Proceedings on International Conference in Computational Intelligence. 

 

Dyckhoff, H., & Allen, K. (2001). Measuring ecological efficiency with data 

envelopment analysis (DEA). European Journal of Operational Research, 

132(2), 312-325. 

 

Dyson, R. G., Allen, R., Camanho, A. S., Podinovski, V. V., Sarrico, C. S., & Shale, E. 

A. (2001). Pitfalls and protocols in DEA. European Journal of Operational 

Research, 132(2), 245-259. 

 

Economic and Social Commission for Asia and the Pacific. (2009). Eco-Efficiency 

Indicators: Measuring Resource-use Efficiency and the Impact of Economic 

Activities on the Environment,United Nations. 

 

Eggleston, Simon, Buendia, L., Miwa, K., Ngara, T., & Tanabe, K. (2006). IPCC 

Guidelines for National Greenhouse Gas Inventories. 

 

Elsadig, M. A. (2006a). Carbon dioxide emissions, impact on Malaysia's manufacturing 

productivity growth. World Review of Science, Technology and Sustainable 

Development, 3(1), 58-69. 

 



186 

Elsadig, M. A. (2006b). ‘Is Malaysia’s manufacturing productivity growth input 

driven?’’. Journal of American Academy of Business, 9(2), 223-229. 

 

Elsadig, M. A. (2007). The Impact of Biochemical Oxygen Demand Emissions on 

Malaysia's Manufacturing Productivity Growth. Global Economic Review, 

36(4), 305-319. 

 

Färe, R., & Grosskopf, S. (2004). Modeling undesirable factors in efficiency evaluation: 

Comment European Journal of Operational Research, 157(1), 242-245. 

 

Färe, R., & Grosskopf, S. (2005). New Directions: Efficiency and Productivity: Kluwer 

Academic Publishers. 

 

Färe, R., & Grosskopf, S. (2010a). Directional distance functions and slacks-based 

measures of efficiency. European Journal of Operational Research, 200(1), 

320-322. 

 

Färe, R., & Grosskopf, S. (2010b). Directional distance functions and slacks-based 

measures of efficiency: Some clarifications. European Journal of Operational 

Research, 206(3), 702. 

 

Färe, R., Grosskopf, S., & Hernandez-Sancho, F. (2004). Environmental performance: 

an index number approach. Resource and Energy Economics, 26(4), 343-352. 

 

Färe, R., Grosskopf, S., Lindgren, B., & Roos, P. (1992). Productivity changes in 

Swedish pharamacies 1980–1989: A non-parametric Malmquist approach. 

Journal of Productivity Analysis, 3(1), 85-101. 

 

Färe, R., Grosskopf, S., & Lovell, C. A. K. (1994a). Production Frontiers. Cambridge 

University Press.  

 

Färe, R., Grosskopf, S., Lovell, C. A. K., & Pasurka, C. (1989). Multilateral 

Productivity Comparisons When Some Outputs are Undesirable: A Non-

Parametric Approach. The Review of Economics and Statistics, 71, 90-98. 

 

Färe, R., Grosskopf, S., Noh, D.-W., & Weber, W. (2005). Characteristics of a polluting 

technology: theory and practice. Journal of Econometrics, 126(2), 469-492. 

 

Färe, R., Grosskopf, S., & Pasurka, C. A. (2001). Accounting for air pollution emissions 

in measures of state manufacturing productivity growth. Journal of Regional 

Science, 41, 381-409. 

 

Färe, R., Grosskopf, S., & Pasurka Jr, C. A. (2007). Environmental production functions 

and environmental directional distance functions. Energy, 32(7), 1055-1066. 

 

Färe, R., Grosskopf, S., & Roos, P. (1995). Productivity and quality changes in Swedish 

pharmacies. International Journal of Production Economics, 39(1), 137-144. 

 

Färe, R., Grosskopf, S., & Tyteca, D. (1996). An activity analysis model of the 

environmental performance of firms--application to fossil-fuel-fired electric 

utilities. Ecological Economics, 18(2), 161-175. 

 



187 

Färe, R., Grosskopf, S., & Weber, W. L. (2006). Shadow prices and pollution costs in 

U.S. agriculture. Ecological Economics, 56(1), 89-103. 

 

Färe, R., Kirkley, J. E., & Walden, J. B. (2007). Estimating Capacity and Efficiency in 

Fisheries with Undesirable Outputs: Virginia Institute of Marine Science. 

 

Farrell, M. J. (1957). The measurement of productive efficiency. Journal of the Royal 

Statistical Society. Series A (General), 120(3), 253-290. 

 

Faruq, H. A., & Yi, D. T. (2010). The Determinants of Technical Efficiency of 

Manufacturing Firms in Ghana. Global Economy Journal, 10(3), 1-21. 

 

Feldman, I. R. (2012). ISO standards, environmental management systems, and 

ecosystem services. Environmental Quality Management, 21(3), 69-79. 

 

Fried, H. O., Lovell, C. A. K., & Schmidt, S. S. (2008). The measurement of productive 

efficiency and productivity growth: Oxford University Press, USA. 

 

Fukuyama, H., & Weber, W. L. (2010). A slacks-based inefficiency measure for a two-

stage system with bad outputs. Omega, 38(5), 398-409. 

 

Golany, B., & Roll, Y. (1989). An application procedure for DEA. Omega, 17(3), 237-

250. 

 

Gomes, E., & Lins, M. E. (2007). Modelling undesirable outputs with zero sum gains 

data envelopment analysis models. Journal of the Operational Research Society, 

59(5), 616-623. 

 

Goodland, R. (1995). The concept of environmental sustainability. Annual Review of 

Ecology and Systematics, 26, 1-24. 

 

Goudie, A. S. (2009). The human impact on the natural environment: past, present, and 

future: Wiley-Blackwell. 

 

Grifell-Tatjé, E., & Lovell, C. K. (1995). A note on the Malmquist productivity index. 

Economics letters, 47(2), 169-175. 

 

Grubb, M., Vrolijk, C., Brack, D., & Forsyth, T. (1999). The Kyoto Protocol: a guide 

and assessment. London: Royal Institute of International Affairs. 

 

Hadi Vencheh, A., Kazemi Matin, R., & Tavassoli Kajani, M. (2005). Undesirable 

factors in efficiency measurement. Applied Mathematics and Computation, 

163(2), 547-552. 

 

Hailu, A. (2003). Pollution abatement and productivity performance of regional 

Canadian pulp and paper industries. Journal of Forest Economics, 9(1), 5-25. 

 

Hailu, A., & Veeman, T. S. (2000). Environmentally Sensitive Productivity Analysis of 

the Canadian Pulp and Paper Industry, 1959-1994: An Input Distance Function 

Approach. Journal of Environmental Economics and Management, 40(3), 251-

274. 

 



188 

Halkos, G. E., & Tzeremes, N. G. (2013). Economic growth and environmental 

efficiency: evidence from US regions. Economics Letters, 120, 48–52. 

 

Hanley, N., Shogren, J., & White, B. (2012). Introduction to environmental economics. 

OUP Catalogue. 

 

Harrison, J. P., & Sexton, C. (2006). The improving efficiency frontier of religious not-

for-profit hospitals. Hospital Topics, 84(1), 2-10. 

 

Hernandez-Sancho, F., Picazo-Tadeo, A., & Reig-Martinez, E. (2000). Efficiency and 

environmental regulation - An application to Spanish wooden goods and 

furnishings industry. Environmental & Resource Economics, 15(4), 365-378. 

 

Hill, M. R. (2001). Sustainability, greenhouse gas emissions and international 

operations management. International Journal of Operations & Production 

Management, 21(12), 1503-1520. 

 

Hollingsworth, B., Dawson, P. J., & Maniadakis, N. (1999). Efficiency measurement of 

health care: a review of non‐parametric methods and applications. Health Care 

Management Science, 2(3), 161-172. 

 

Hu, J.-L., Ke, T.-Y., & Yang, W.-J. (2010). Green inefficiency for regions in China.  

Journal of Environmental Protection, 1(3), 330-336. 

 

Hua, Z., & Bian, Y. (2007). DEA with undesirable factors. Modeling Data 

Irregularities and Structural Complexities in Data Envelopment Analysis, 103-

121. 

 

Hua, Z., Bian, Y., & Liang, L. (2007). Eco-efficiency analysis of paper mills along the 

Huai River: An extended DEA approach. Omega, 35(5), 578-587. 

 

Hwa, T. J. (2001). Green productivity and supply chain management. Paper presented 

at the Conference on Enhancing Competitiveness Through Green Productivity, 

China. 

 

Idris, J. (2007). Determinants of total factor productivity growth in Malaysia. Journal of 

Economic Cooperation, 28(3), 41-58. 

 

Idris, J., & Rahmah, I. (2006). Technical efficiency, technological change and total 

factor productivity growth in Malaysian manufacturing sector. The ICFAI 

Journal of Industrial Economics, 4, 63-75. 

 

Idris, J., & Rahmah, I. (2009). Technical progress and labour productivity in small and 

medium scale industry in Malaysia. European Journal of Economics, Finance 

and Administrative Sciences, 15, 199-208. 

 

Iqbal Ali, A., & Seiford, L. M. (1990). Translation invariance in data envelopment 

analysis. Operations Research Letters, 9(6), 403-405. 

 

 

 



189 

Ismail, Z., Chuin, T. J., Kuan, K. K., Hing, L. K., Shirazi, S. M., & Karim, R. (2013). 

Using data envelopment analysis in comparing the environmental performance 

and technical efficiency of selected companies in their global petroleum 

operations. Measurement, 46(9), 3401-3413. 

 

Jahanshahloo, G., Lotfi, F. H., Mehdiloozad, M., & Roshdi, I. (2012). Connected 

Directional Slack-Based Measure of Efficiency in DEA. Applied Mathematical 

Sciences, 6(5), 237-246. 

 

Jahanshahloo, G., Lotfi, F. H., Shoja, N., Tohidi, G., & Razavyan, S. (2005). 

Undesirable inputs and outputs in DEA models. Applied Mathematics and 

Computation, 169(2), 917-925. 

 

Jeon, B. M., & Sickles, R. C. (2004). The role of environmental factors in growth 

accounting. Journal of Applied Econometrics, 19(5), 567-591. 

 

Johnes, J. (2006). Data envelopment analysis and its application to the measurement of 

efficiency in higher education. Economics of Education Review, 25(3), 273-288. 

 

Johnson, A. L., & McGinnis, L. F. (2009). The hyperbolic-oriented efficiency measure 

as a remedy to infeasibility of super efficiency models. Journal of the 

Operational Research Society, 60(11), 1511-1517. 

 

Kalirajan, K. P., & Tse, Y. K. (2007). Technical efficiency measures for the Malaysian 

food manufacturing industry. The Developing Economies, 27(2), 174-184. 

 

Kaneko, S., Fujii, H., Sawazu, N., & Fujikura, R. (2010). Financial allocation strategy 

for the regional pollution abatement cost of reducing sulfur dioxide emissions in 

the thermal power sector in China. Energy Policy, 38(5), 2131-2141. 

 

Karlaftis, M. G. (2004). A DEA approach for evaluating the efficiency and 

effectiveness of urban transit systems. European Journal of Operational 

Research, 152(2), 354-364. 

 

Kaynak, H., & PagÁn, J. É. A. (2003). Just-in-time purchasing and technical efficiency 

in the US manufacturing sector. International journal of production research, 

41(1), 1-14. 

 

Ke, T.-Y., & Hu, J.-L. (2011). CO2 emissions and productivity in APEC Member 

Economies. Open Environmental Sciences, 5, 38-44. 

 

Kneip, A., & Simar, L. (1996). A general framework for frontier estimation with panel 

data. Journal of Productivity Analysis, 7(2), 187-212. 

 

Knox Lovell, C., & Pastor, J. T. (1995). Units invariant and translation invariant DEA 

models. Operations Research Letters, 18(3), 147-151. 

 

Koopmans, T. C. (1951). Analysis of production as an efficient combination of 

activities. Activity Analysis of Production and Allocation, 13, 33-37. 

 

Kopicki, R., Berg, M. J., & Legg, L. (1993). Reuse and recycling-reverse logistics 

opportunities. Council of Logistics Management. 



190 

Korhonen, P. J., & Luptacik, M. (2004). Eco-efficiency analysis of power plants: An 

extension of data envelopment analysis. European Journal of Operational 

Research, 154(2), 437-446. 

 

Koskela, M., & Vehmas, J. (2012). Defining Eco‐efficiency: A Case Study on the 

Finnish Forest Industry. Business Strategy and the Environment, 21, 546-566. 

 

Krut, R., & Gleckman, H. (1998). ISO 14001: A missed opportunity for sustainable 

global industrial development. Earthscan London, UK. 

 

Kumar Mandal, S., & Madheswaran, S. (2010). Environmental efficiency of the Indian 

cement industry: An interstate analysis. Energy Policy, 38(2), 1108-1118. 

 

Kumar, S. (2006). Environmentally sensitive productivity growth: a global analysis 

using Malmquist–Luenberger index. Ecological Economics, 56(2), 280-293. 

 

Kumbhakar, S. C., & Lovell, C. A. K. (2003). Stochastic frontier analysis: Cambridge 

University Press. 

 

Lahiji, F. S., & Rahim, K. A. (2011). Materials Balance Principle and Data 

Envelopment Analysis in Evaluating Environmental and Cost Efficiency in 

Electricity Generation. Paper presented at the Proceedings of International 

Conference on Environmental Science and Technology (ICEST 2011). 

 

Laurent, A., Olsen, S. I., & Hauschild, M. Z. (2012). Limitations of carbon footprint as 

indicator of environmental sustainability. Environmental Science & Technology, 

46(7), 4100-4108. 

 

Lee, H.-S., Chu, C.-W., & Zhu, J. (2011). Super-efficiency DEA in the presence of 

infeasibility. European Journal of Operational Research, 212(1), 141-147. 

 

Lee, J.-D., Park, J.-B., & Kim, T.-Y. (2002). Estimation of the shadow prices of 

pollutants with production/environment inefficiency taken into account: a 

nonparametric directional distance function approach. Journal of Environmental 

Management, 64(4), 365-375. 

 

Léonardi, J., & Baumgartner, M. (2004). CO2 efficiency in road freight transportation: 

Status quo, measures and potential. Transportation Research Part D: Transport 

and Environment, 9(6), 451-464. 

 

Lewin, A. Y., Morey, R. C., & Cook, T. J. (1982). Evaluating the administrative 

efficiency of courts. Omega, 10(4), 401-411. 

 

Lewis, H. F., & Sexton, T. R. (2004). Network DEA: Efficiency analysis of 

organizations with complex internal structure. Computers & operations 

research, 31(9), 1365-1410. 

 

Li, A., & Zhang, A. (2012). Will carbon motivated border tax adjustments function as a 

threat? Energy Policy, 47, 81-90. 

 

Li, L. B., & Hu, J. L. (2012). Ecological total-factor energy efficiency of regions in 

China. Energy Policy. 



191 

Liao, H., Fan, Y., & Wei, Y.-M. (2007). What induced China's energy intensity to 

fluctuate: 1997–2006? Energy Policy, 35(9), 4640-4649. 

 

Lieb, K. J., & Lieb, R. C. (2010). Environmental sustainability in the third-party 

logistics (3PL) industry. International Journal of Physical Distribution & 

Logistics Management, 40(7), 524-533. 

 

Liu, W., Meng, W., Li, X., & Zhang, D. (2010). DEA models with undesirable inputs 

and outputs. Annals of Operations Research, 173(1), 177-194. 

 

Liu, W., Sharp, J., & Wu, Z. (2006). Preference, production and performance in data 

envelopment analysis. Annals of Operations Research, 145(1), 105-127. 

 

Logamuthu, & Zailani, S. (2010). Factors Influencing the Implementation of Green 

Productivity Practices and its Effect on the Organisational Performance: A 

Comparision Study Between EMS 14001 and ISO 9000 Certified Companies in 

Malaysia. Asian Journal of Information Technology, 9(2), 45-53. 

 

Lovell, C. A. K., & Rouse, A. P. B. (2003). Equivalent Standard DEA Models to 

Provide Super-Efficiency Scores. The Journal of the Operational Research 

Society, 54(1), 101-108. 

 

Lozano, S., & Gutierrez, E. (2008). Non-parametric frontier approach to modelling the 

relationships among population, GDP, energy consumption and CO2 emissions. 

Ecological Economics, 66(4), 687-699. 

 

Lozano, S., & Gutierrez, E. (2011). Slacks-based measure of efficiency of airports with 

airplanes delays as undesirable outputs. Computers and Operations Research, 

38(1), 131-139. 

 

Lu, W.-M., & Lo, S.-F. (2007). A closer look at the economic-environmental disparities 

for regional development in China. European Journal of Operational Research, 

183(2), 882-894. 

 

Luenberger, D. G. (1992). Benefit functions and duality. Journal of Mathematical 

Economics, 21(5), 461-481. 

 

Macpherson, A. J., Principe, P. P., & Smith, E. R. (2010). A directional distance 

function approach to regional environmental–economic assessments. Ecological 

Economics, 69(10), 1918-1925. 

 

Malaysia Productivity Corporatio. (2006) Productivity Report 2005/2006. Kuala 

Lumpur, Malaysia.  

 

Malaysia Productivity Corporatio. (2009) Productivity Report 2008/2009. Kuala 

Lumpur, Malaysia.  

 

Managi, S. (2006). Are there increasing returns to pollution abatement? Empirical 

analytics of the Environmental Kuznets Curve in pesticides. Ecological 

Economics, 58(3), 617-636. 

 



192 

Mandal, S. K. (2010). Do undesirable output and environmental regulation matter in 

energy efficiency analysis? Evidence from Indian Cement Industry. Energy 

Policy, 38(10), 6076-6083. 

 

Martin-Marcos, A., & Suarez-Galvez, C. (2000). Technical efficiency of Spanish 

manufacturing firms: a panel data approach. Applied Economics, 32(10), 1249-

1258. 

 

Maskell, B. H. (1991). Performance measurement for world class manufacturing: A 

model for American companies: Productivity Pr. 

 

McBride, A. C., Dale, V. H., Baskaran, L. M., Downing, M. E., Eaton, L. M., 

Efroymson, R. A., et al. (2011). Indicators to support environmental 

sustainability of bioenergy systems. Ecological Indicators, 11(5), 1277-1289. 

 

McNeil, S. (2007). Comparing the efficiency of public transportation subunits using 

data envelopment analysis. Journal of Public Transport, 10(2), 1-16. 

 

Meeusen, W., & Broeck, J. v. D. (1977). Efficiency Estimation from Cobb-Douglas 

Production Functions with Composed Error. International Economic Review, 

18(2), 435-444. 

 

Melville, N. P. (2010). Information systems innovation for environmental sustainability. 

MIS Quarterly, 34(1), 1-21. 

 

Meng, W., Zhang, D., Qi, L., & Liu, W. (2008). Two-level DEA approaches in research 

evaluation. Omega, 36(6), 950-957. 

 

Menon, J. (1998). Total factor productivity growth in foreign and domestic firms in 

Malaysian manufacturing. Journal of Asian Economics, 9(2), 251-280. 

 

Mini, F., & Rodriguez, E. (2000). Technical efficiency indicators in a Philippine 

manufacturing sector. International Review of Applied Economics, 14(4), 461-

473. 

 

Ministry of Finanace Malaysia. (2004). Malaysia Economic Report 2003/2004. 

Percetakan Nasional Malaysia Berhad.  

 

Moffat, B. D., & Valadkhani, A. (2011). Efficiency of Botswana's financial institutions: 

a data envelopment analysis. Applied Economics Letters, 18(7), 697-702. 

 

Mok, V., Yeung, G., Han, Z., & Li, Z. (2010). Export orientation and technical 

efficiency: clothing firms in China. Managerial and Decision Economics, 31(7), 

453-463. 

 

Mokhtarul Wadud, I. (2004). Technical efficiency in Australian textile and clothing 

firms: evidence from the business longitudinal survey. Australian Economic 

Papers, 43(3), 357-378. 

 

Moldan, B., Janoušková, S., & Hák, T. (2012). How to understand and measure 

environmental sustainability: Indicators and targets. Ecological Indicators, 17, 

4-13. 



193 

Munisamy, S. (2010). Performance Evaluation of Electricity Distribution Industry: 

Quality, Efficiency and Productivity of UK Electricity Distribution Network 

Operators using Data Envelopment Analysis Germany: LAP Lambert Academic 

Publishing. 

 

Murillo-Zamorano, L. R. (2004). Economic efficiency and frontier techniques. Journal 

of Economic Surveys, 18(1), 33-77. 

 

Murillo-Zamorano, L. R., & Vega-Cervera, J. A. (2001). The use of parametric and 

non-parametric frontier methods to measure the productive efficiency in the 

industrial sector: A comparative study. International Journal of Production 

Economics, 69(3), 265-275. 

 

Murty, M. N., & Kumar, S. (2002). Measuring the cost of environmentally sustainable 

industrial development in India: a distance function approach. Environment and 

Development Economics, 7(3), 467-486. 

 

Murty, M. N., & Kumar, S. (2003). Win–win opportunities and environmental 

regulation: testing of porter hypothesis for Indian manufacturing industries. 

Journal of Environmental Management, 67(2), 139-144. 

 

Murty, M. N., Kumar, S., & Paul, M. (2006). Environmental regulation, productive 

efficiency and cost of pollution abatement: a case study of the sugar industry in 

India. Journal of Environmental Management, 79(1), 1-9. 

 

Nagar, V., & Rajan, M. V. (2001). The revenue implications of financial and 

operational measures of product quality. The Accounting Review, 76(4), 495-

513. 

 

Noorasiah, S. (2012). An Input-Output Analysis of the Total Factor Productivity 

Growth of the Malaysian Manufacturing Sector, 1983-2005. Jurnal Ekonomi 

Malaysia, 46(1), 147-155. 

 

Nordin, M., & Fatimah, S. (2010). Decomposing productivity growth in Malaysian food 

manufacturing industry. African Journal of Business Management, 4(16), 3522-

3529. 

 

Oggioni, G., Riccardi, R., & Toninelli, R. (2011). Eco-efficiency of the world cement 

industry: A data envelopment analysis. Energy Policy, 39(5), 2842-2854. 

 

Oguchi, N., Amdzah, N. A. M., Bakar, Z., Abidin, R. Z., & Shafii, M. (2002). 

Productivity of Foreign and Domestic Firms in the Malaysian Manufacturing 

Industry*. Asian Economic Journal, 16(3), 215-228. 

 

Oh, D.-H. (2010). A global Malmquist-Luenberger productivity index. Journal of 

Productivity Analysis, 34(3), 183-197. 

 

Oh, D. (2011). Productivity growth, efficiency change and technical progress of the 

Korean manufacturing industry. Journal of the Asia Pacific Economy, 16(1), 50-

70. 

 



194 

Organization, A. P. (2002). Green Productivity Training Manual: Asian Productivity 

Organization, Tokyo. 

 

Pandey, M., & Dong, X. (2009). Manufacturing productivity in China and India: The 

role of institutional changes. China Economic Review, 20(4), 754-766. 

 

Pastor, J. T., & Lovell, C. (2005). A global Malmquist productivity index. Economics 

letters, 88(2), 266-271. 

 

Pelletier, N. (2010). Environmental sustainability as the first principle of distributive 

justice: Towards an ecological communitarian normative foundation for 

ecological economics. Ecological Economics, 69(10), 1887-1894. 

 

Peng, S.-J., & Bao, Q. (2006). Economic Growth and Environmental Pollution: An 

Empirical Test for the Environmental Kuznets Curve Hypothesis in China [J]. 

Research on financial and economic issues, 8, 3-17. 

 

Perotto, E., Canziani, R., Marchesi, R., & Butelli, P. (2008). Environmental 

performance, indicators and measurement uncertainty in EMS context: a case 

study. Journal of Cleaner Production, 16(4), 517-530. 

 

Pham, H. T., Dao, T. L., & Reilly, B. (2010). Technical efficiency in the Vietnamese 

manufacturing sector. Journal of International Development, 22(4), 503-520. 

 

Picazo-Tadeo, A. J., Beltrán-Esteve, M., & Gómez-Limón, J. A. (2012). Assessing eco-

efficiency with directional distance functions. European Journal of Operational 

Research, 220(3), 798-809. 

 

Picazo-Tadeo, A. J., & Prior, D. (2009). Environmental externalities and efficiency 

measurement. Journal of Environmental Management, 90(11), 3332-3339. 

 

Picazo-Tadeo, A. J., Reig-Martínez, E., & Hernández-Sancho, F. (2005). Directional 

distance functions and environmental regulation. Resource and Energy 

Economics, 27(2), 131-142. 

 

Piot-Lepetit, I. (2010). Technological externalities and environmental policy. Annals of 

Operations Research, 1-18. 

 

Pittman, R. W. (1983). Multilateral Productivity Comparisons With Undesirable 

Outputs. Economic Journal, 93(372), 883-891. 

 

Portela, M. C. A. S., Thanassoulis, E., & Simpson, G. (2004). Negative data in DEA: a 

directional distance approach applied to bank branches. Journal of the 

Operational Research Society, 55(10), 1111-1121. 

 

Rahmah, I. (2009). Technical efficiency, technical change and demand for skills in 

Malaysian food-based industry. European Journal Social Science, 9(3), 504-

515. 

 

Rahmah, I., & Idris, J. (2000). Sources of Labour Productivity Growth in Large Scale 

Industries in Malaysia. Jurnal Ekonomi Malaysia, 34, 59-75. 

 



195 

Ramanathan, R. (2003). An introduction to data envelopment analysis: a tool for 

performance measurement: Sage Publications Pvt. Limited. 

 

Remmen, A. (2007). Life cycle management: a business guide to sustainability. United 

Nations Publications. 

 

Renuka, M. (2002a). Assessing the output and productivity growth of Malaysia’s 

manufacturing sector. Journal of Asian Economics, 12(4), 587-597. 

 

Renuka, M. (2002b). A DEA approach to understanding the productivity growth of 

Malaysia's manufacturing industries. Asia Pacific Journal of Management, 

19(4), 587-600. 

 

Renuka, M. (2002c). Is there a real TFP growth measure for Malaysia's manufacturing 

industries? ASEAN Economic Bulletin, 178-190. 

 

Riccardi, R., Oggioni, G., & Toninelli, R. (2012). Efficiency analysis of world cement 

industry in presence of undesirable output: Application of data envelopment 

analysis and directional distance function. Energy Policy, 44, 140-152. 

 

Sarkis, J. (2006). The adoption of environmental and risk management practices: 

Relationships to environmental performance. Annals of Operations Research, 

145(1), 367-381. 

 

Sarkis, J., & Talluri, S. (2004). Ecoefficiency Measurement using Data Envelopment 

Analysis: Research and Practitioner issues. Journal of Environmental 

Assessment Policy & Management, 6(1), 91-123. 

 

Scheel, H. (2001). Undesirable outputs in efficiency valuations. European Journal of 

Operational Research, 132(2), 400-410. 

 

Schmidt, P., & Sickles, R. C. (1984). Production frontiers and panel data. Journal of 

Business & Economic Statistics, 2(4), 367-374. 

 

Seiford, L. M., & Thrall, R. M. (1990). Recent developments in DEA : The 

mathematical programming approach to frontier analysis. Journal of 

Econometrics, 46(1), 7-38. 

 

Seiford, L. M., & Zhu, J. (1999). Infeasibility of super-efficiency data envelopment 

analysis models. Infor-Information Systems and Operational Research, 37(2), 

174-187. 

 

Seiford, L. M., & Zhu, J. (2002). Modeling undesirable factors in efficiency evaluation. 

European Journal of Operational Research, 142(1), 16-20. 

 

Sexton, T. R., & Lewis, H. F. (2012). Measuring efficiency in the presence of head-to-

head competition. Journal of Productivity Analysis, 38(2), 183-197. 

 

Shephard, R. (1970). Proof of the law of diminishing returns. Zeitschrift für 

Nationalökonomie, 30(1-2), 7-34. 

 



196 

Sherman, H. D. (1984). Hospital efficiency measurement and evaluation: empirical test 

of a new technique. Medical Care, 22(10), 922-938. 

 

Shestalova, V. (2003). Sequential Malmquist indices of productivity growth: an 

application to OECD industrial activities. Journal of Productivity Analysis, 

19(2-3), 211-226. 

 

Siche, J. R., Agostinho, F., Ortega, E., & Romeiro, A. (2008). Sustainability of nations 

by indices: Comparative study between environmental sustainability index, 

ecological footprint and the emergy performance indices. Ecological Economics, 

66(4), 628-637. 

 

Sierra-Vargas, M. P., & Teran, L. M. (2012). Air pollution: Impact and prevention. 

Respirology, 17(7), 1031-1038. 

 

Skillius, A., & Wennberg, U. (1998). Continuity, credibility and comparability-Key 

challenges for corporate environmental performance measurement and 

communication. A report commissioned by the European Environment Agency. 

Lund, Sweden: The International Institute for Industrial Environmental 

Economics at Lund University. 

 

Song, M., An, Q., Zhang, W., Wang, Z., & Wu, J. (2012). Environmental efficiency 

evaluation based on data envelopment analysis: A review. Renewable and 

Sustainable Energy Reviews, 16(7), 4465-4469. 

 

Song, M., Song, Y., Yu, H., & Wang, Z. (2012). Calculation of China’s environmental 

efficiency and relevant hierarchical cluster analysis from the perspective of 

regional differences. Mathematical and Computer Modelling, 58(5), 1084-1094. 

 

Song, M., Wang, S., & Liu, Q. (2012). Environmental efficiency evaluation considering 

the maximization of desirable outputs and its application. Mathematical and 

Computer Modelling, 58(5), 1110-1116. 

 

Song, Z.-J., Xu, Y.-q., & Zhang, Z.-y. (2008). A DEA Efficiency Analysis of Chinese 

Agriculture. Journal of Chongqing University, 3, 24-29. 

 

Srivastava, S. K. (2007). Green supply‐chain management: a state‐of‐the‐art literature 

review. International Journal of Management Reviews, 9(1), 53-80. 

 

Sroufe, R. (2003). Effects of environmental management systems on environmental 

management practices and operations. Production and Operations Management, 

12(3), 416-431. 

 

Sueyoshi, T., & Goto, M. (2010a). Measurement of a linkage among environmental, 

operational, and financial performance in Japanese manufacturing firms: A use 

of Data Envelopment Analysis with strong complementary slackness condition. 

European Journal of Operational Research, 207(3), 1742-1753. 

 

Sueyoshi, T., & Goto, M. (2010b). Should the US clean air act include CO2 emission 

control?: Examination by data envelopment analysis. Energy Policy, 38(10), 

5902-5911. 

 



197 

Sueyoshi, T., & Goto, M. (2011a). DEA approach for unified efficiency measurement: 

Assessment of Japanese fossil fuel power generation. Energy Economics, 33(2), 

292-303. 

 

Sueyoshi, T., & Goto, M. (2011). Measurement of Returns to Scale and Damages to 

Scale for DEA-based operational and environmental assessment: How to 

manage desirable (good) and undesirable (bad) outputs? European Journal of 

Operational Research, 211(1), 76-89. 

 

Sueyoshi, T., & Goto, M. (2011b). Methodological comparison between two unified 

(operational and environmental) efficiency measurements for environmental 

assessment. European Journal of Operational Research, 210(3), 684-693. 

 

Sueyoshi, T., Goto, M., & Ueno, T. (2010). Performance analysis of US coal-fired 

power plants by measuring three DEA efficiencies. Energy Policy, 38(4), 1675-

1688. 

 

Sueyoshi, T., & Sekitani, K. (2009). An occurrence of multiple projections in DEA-

based measurement of technical efficiency: Theoretical comparison among DEA 

models from desirable properties. European Journal of Operational Research, 

196(2), 764-794. 

 

Sutton, P. (2004). A perspective on environmental sustainability. Paper on the 

Victorian Commissioner for Environmental Sustainability. 

 

Sutton, P. C., & Costanza, R. (2002). Global estimates of market and non-market values 

derived from nighttime satellite imagery, land cover, and ecosystem service 

valuation. Ecological Economics, 41(3), 509-527. 

 

Talluri, S., Vickery, S. K., & Droge, C. L. (2003). Transmuting performance on 

manufacturing dimensions into business performance: an exploratory analysis of 

efficiency using DEA. International journal of production research, 41(10), 

2107-2123. 

 

Taskin, F., & Zaim, O. (2001). The role of international trade on environmental 

efficiency: a DEA approach. Economic Modelling, 18(1), 1-17. 

 

Telle, K., & Larsson, J. (2007). Do environmental regulations hamper productivity 

growth? How accounting for improvements of plants' environmental 

performance can change the conclusion. Ecological Economics, 61(2-3), 438-

445. 

 

Thanassoulis, E. (2001). Introduction to the Theory and Application of Data 

Envelopment Analysis. Massachusetts, US: Kluwer Academic Publisher. 

 

Tone, K. (2001). A slacks-based measure of efficiency in data envelopment analysis. 

European Journal of Operational Research, 130(3), 498-509. 

 

Tone, K., & Tsutsui, M. (2011). Applying an Efficiency Measure of Desirable and 

Undesirable Outputs in DEA to US Electric Utilities. Journal of CENTRUM 

Cathedra, 4(2), 236-249. 

 



198 

Tong, S. (2000). The potential impact of global environmental change on population 

health. Australian and New Zealand Journal of Medicine, 30(5), 618-625. 

 

Tyteca, D. (1996). On the Measurement of the Environmental Performance of Firms-- 

A Literature Review and a Productive Efficiency Perspective. Journal of 

Environmental Management, 46(3), 281-308. 

 

Tyteca, D. (1997). Linear Programming Models for the Measurement of Environmental 

Performance of Firms- Concepts and Empirical Results. Productivity Analysis, 8 

(2), 183-197. 

 

Van Hoek, R. I. (1999). From reversed logistics to green supply chains. Supply Chain 

Management: An International Journal, 4(3), 129-135. 

 

Wang, Q., Zhou, P., & Zhou, D. (2012). Efficiency measurement with carbon dioxide 

emissions: The case of China. Applied Energy, 90(1), 161-166. 

 

Wang, Q. W., Zhou, P., Shen, N., & Wang, S. S. (2013). Measuring carbon dioxide 

emission performance in Chinese provinces: A parametric approach. Renewable 

and Sustainable Energy Reviews, 21, 324-330. 

 

Wang, Y., Liu, J., Hansson, L., Zhang, K., & Wang, R. (2011). Implementing stricter 

environmental regulation to enhance eco-efficiency and sustainability: a case 

study of Shandong Province’s pulp and paper industry, China. Journal of 

Cleaner Production, 19(4), 303-310. 

 

Wang, K., Wei, Y.-M., & Zhang, X. (2012). A comparative analysis of China’s regional 

energy and emission performance: Which is the better way to deal with 

undesirable outputs? Energy Policy, 46, 574-584. 

 

Watanabe, M., & Tanaka, K. (2007). Efficiency analysis of Chinese industry: A 

directional distance function approach. Energy Policy, 35(12), 6323-6331. 

 

Wei, Q. L., & Yan, H. (2004). Congestion and returns to scale in data envelopment 

analysis. European Journal of Operational Research, 153, 641-660. 

 

Wholey, J. S., & Hatry, H. P. (1992). The case for performance monitoring. Public 

Administration Review, 52(6), 604-610. 

 

World Development Indicator. (2010). http://data.worldbank.org/data-catalog/world-

development-indicators/wdi-2010 

 

Worrell, E., Price, L., & Martin, N. (2001). Energy efficiency and carbon dioxide 

emissions reduction opportunities in the US iron and steel sector. Energy, 26(5), 

513-536. 

 

Wu, F., Fan, L. W., Zhou, P., & Zhou, D. Q. (2012). Industrial energy efficiency with 

CO2 emissions in China: A nonparametric analysis. Energy Policy, 49, 164-172. 

 

Wu, H. T., Pineau, P.-O., & Caporossi, G. (2010). Efficiency evolution of coal-fired 

electricity generation in China, 1999-2007. International Journal of Energy 

Sector Management, 4(3), 316-336. 



199 

Wu, J., An, Q., Xiong, B., & Chen, Y. (2013). Congestion measurement for regional 

industries in China: A data envelopment analysis approach with undesirable 

outputs. Energy Policy, 57, 7-13. 

 

Xu, J., Zervopoulos, P. D., Qian, Z., & Cheng, G. (2012). A Universal Solution For 

Units-Invariance In Data Envelopment Analysis. Theoretical and Practical 

Research in Economic Fields, 3(2), 124-131. 

 

Yang, H. L., & Pollitt, M. (2009). Incorporating both undesirable outputs and 

uncontrollable variables into DEA: The performance of Chinese coal-fired 

power plants. European Journal of Operational Research, 197(3), 1095-1105. 

 

Yawe, B., & Kavuma, S. (2008). Technical efficiency in the presence of desirable and 

undesirable outputs: a case study of selected district referral hospitals in Uganda. 

Health Policy and Development, 6(1), 37-53. 

 

Yörük, B. K., & Zaim, O. (2008). International regulations and environmental 

performance. Applied Economics, 40(7), 807-822. 

 

Yu-Ying Lin, E., Chen, P. Y., & Chen, C. C. (2013). Measuring the environmental 

efficiency of countries: a directional distance function metafrontier approach. 

Journal of EnvironmentalManagement, 119, 134-142. 

 

Zaim, O. (2004). Measuring environmental performance of state manufacturing through 

changes in pollution intensities: a DEA framework. Ecological Economics, 

48(1), 37-47. 

 

Zaim, O., & Taskin, F. (2000b). A Kuznets Curve in Environmental Efficiency: An 

Application on OECD Countries. Environmental and Resource Economics, 

17(1), 21-36. 

 

Zha, D., & Zhou, D. (2009). Environmental Efficiency analysis of China industry 

sector: a directional distance function approach. International Journal of Global 

Energy Issues, 32(1), 68-82. 

 

Zhang, B., Bi, J., Fan, Z., Yuan, Z., & Ge, J. (2008). Eco-efficiency analysis of 

industrial system in China: A data envelopment analysis approach. Ecological 

Economics, 68(1-2), 306-316. 

 

Zhang, B., Chen, G., Xia, X., Li, S., Chen, Z., & Ji, X. (2012). Environmental emissions 

by Chinese industry: Exergy-based unifying assessment. Energy Policy, 45, 490-

501. 

 

Zhang, D., Ma, L., Liu, P., Zhang, L., & Li, Z. (2012). A multi-period superstructure 

optimisation model for the optimal planning of China's power sector considering 

carbon dioxide mitigation: Discussion on China's carbon mitigation policy based 

on the model. Energy Policy, 41, 173-183. 

 

Zhang, T. (2009). Frame Work of Data Envelopment Analysis-A Model to Evaluate the 

Environmental Efficiency of China's Industrial Sectors. Biomedical and 

Environmental Sciences, 22(1), 8-13. 

 



200 

Zheng, J., Bigsten, A., & Hu, A. (2009). Can China’s growth be sustained? A 

productivity perspective. World Development, 37(4), 874-888. 

 

Zhou, P., & Ang, B. W. (2008). Decomposition of aggregate CO2 emissions: A 

production-theoretical approach. Energy Economics, 30(3), 1054-1067. 

 

Zhou, P., Ang, B. W., & Poh, K. L. (2006). Slacks-based efficiency measures for 

modeling environmental performance. Ecological Economics, 60(1), 111-118. 

 

Zhou, P., Ang, B. W., & Poh, K. L. (2008a). Measuring environmental performance 

under different environmental DEA technologies. Energy Economics, 30(1), 1-

14. 

 

Zhou, P., Ang, B. W., & Poh, K. L. (2008b). A survey of data envelopment analysis in 

energy and environmental studies. European Journal of Operational Research, 

189(1), 1-18. 

 

Zhou, P., Ang, B. W., & Wang, H. (2012). Energy and CO2 emission performance in 

electricity generation: A non-radial directional distance function approach. 

European Journal of Operational Research, 221(3), 625-635. 

 

Zhou, P., Poh, K. L., & Ang, B. W. (2007). A non-radial DEA approach to measuring 

environmental performance. European Journal of Operational Research, 

178(1), 1-9. 

 

Zhu, J. (1996). Data envelopment analysis with preference structure. Journal of the 

Operational Research Society, 47(1), 136-150. 

 

Zhu, Q., Sarkis, J., & Geng, Y. (2005). Green supply chain management in China: 

pressures, practices and performance. International Journal of Operations & 

Production Management, 25(5), 449-468. 

 

Zofío, J. L., & Prieto, A. M. (2001). Environmental efficiency and regulatory standards: 

the case of CO2 emissions from OECD industries. Resource and Energy 

Economics, 23(1), 63-83. 

 

 


