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Table 1. The descriptive statistics of variables
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Table 2. Classification of MENA countries based on human development index in 2018
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Fig. 1-The trends of ecological footprint and biocapacity in Iran from 1961 to 2016
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Fig. 2- Comparison of the ecological capacity of the countries of the MENA region with regard to biodiversity in 2016
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Table 3. Ranking of MENA countries based on average productivity and efficiency values from 1995 to 2016

ai,Rank  SM SSEC SPEC  STC oS

1 1003 0992 0998 1.014 Bahrain RIS

2 1002 0985 1.008 1.010 Turkey Sy

3 0.999 1.000 1.002 0.997 Malaysia 3

4 0.998 0985 1.001 1.012 Egypt yas

5 0.997  0.992 1.002  1.003 Morocco oS0

6 0.994 1011  1.000 0.983 Israel gt 3255
7 0.993 0997 1.001 0.994 Tunisia T

8 0.990 0981 1.004  1.005 Iran Oyl

9 0.989  1.005 0.998  0.986 Lebanon obd
10 0.988 0.988  1.000 1.000 Algeria Sl
11 0.986 1.000 1.000 0.986 Malta <l
12 0.985 0.994  1.000 0.990 Emirates Lol
13 0.983  1.000 1.000 0.983 Jordan oo

14 0.980 0973 0.998 1.010 Qatar s

15 0.975 0981  0.999  0.994 Saudi Arabia Ol e
16 0.972 0978  0.997  0.996 Oman Oles
17 0.970  1.000 1.000 0.970 Malawi sl
)3( 0988 0.990 1.000 0.998 First category Jsl atws
)2( 0989 0.994 1.001 0.994 Second category £9 diwd
)1( 0.997  0.988 1.015  1.007 Third category Pgus diawd
)A( 0.970  1.000  1.000 0.970 Fourth category ol aws
- 0.988  0.992 1.000 0.996 The average area of MENA Lo dilaio Lawgie

Source: Research findings
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Fig. 3-The trends of SM in MENA countries from 1995 to 2016
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Table 4. Annual mean value of STC, SPEC, SSEC, and SM of MENA countries 1995-2016

SM SSEC SPEC STC SEC Year
0.952 1.018 0.983 0.951 1.001 1996
1.052 0.966 1.010 1.078 0.976 1997
0.991 1.044 0.999 0.950 1.043 1998
1.009 1.027 0.998 0.985 1.025 1999
0.951 0.950 1.009 1.021 0.958 2000
0.994 1.002 1.002 0.990 1.004 2001
0.977 0.974 1.001 1.001 0.976 2002
0.953 0.954 0.996 1.003 0.950 2003
0.992 0.980 1.005 1.007 0.984 2004
0.974 0.978 0.994 1.001 0.972 2005
0.947 1.008 0.997 0.942 1.005 2006
0.959 0.980 0.999 0.979 0.979 2007
0.990 0.975 0.997 1.019 0.972 2008
1.013 1.001 0.994 1.019 0.995 2009
0.988 0.963 0.999 1.027 0.962 2010
1.018 0.983 1.008 1.028 0.991 2011
0.992 1.018 1.010 0.965 1.028 2012
1.028 1.003 0.998 1.026 1.001 2013
0.961 0.978 0.993 0.990 0.971 2014
0.977 0.982 1.014 0.982 0.996 2015
1.016 1.051 1.003 0.963 1.055 2016

Source: Research findings
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1 Green New Deal

2 Sustainable Development Strategy

3 Traditional Total Factor Productivity
4 Ecological Footprint

5 Data Envelopment Analysis

6 Gross Domestic products

7 Human Development Index

8 Sustainable Total Factor

9 Malmgquist

10 Sustainable Malmquist

11 Sustainable Efficiency Change

12 Sustainable Technical Change

13 Constant Returns to Scale

14 Sustainable Pure Efficiency Change
15 Sustainable Scale Efficiency Change
16 Global Footprint Network
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Introduction: Sustainable growth takes into account resource development, the environment, and the
economy. In this century, enormous ecological destruction and the accelerated depletion of natural resources
have affected global economic growth, social welfare, and improvements in human health. In some studies,
traditional total factor productivity has used the gross domestic product as desirable outputs, and energy,
capital, and labor as inputs. Gross domestic products as desirable outputs are biased against sustainable growth
because sustainable growth requires not only gross domestic product growth but also human well-being
improvements. Hence the human development index has more advantages compared to gross domestic product.
The ecological footprint is an index that measures the degree of sustainable development. In an attempt to
overcome the limitations of the gross domestic product as output and energy as inputs, this paper took
ecological footprint as the index of comprehensive ecological inputs and used the human development index
as the output index. It used a new index, Sustainable Total Factor Productivity (STFP), to reflect sustainable
growth levels.

Material and methods: This paper combines the ecological footprint and human development index with
Total Factor Productivity (TFP) to use a new framework for STFP. We used a DEA-Malmquist index method
to calculate STFP changes in MENA countries during the years 1995-2016 and a o-convergence test method
to test the STFP convergence trends for them. We defined the Sustainable Malmquist (SM) index, as a measure
of STFP change. SM can be decomposed into sustainable efficiency change and sustainable technical change.
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Results and discussion: Overall, the average annual STFP in MENA countries was 0.98, indicating that from
the perspective of ecological footprint, K, and L were input factors, and the human development index (HDI)
was the output. All states emphasize a little on sustainable growth except Bahrain and Turkey. Bahrain ranked
first, having the highest average Sustainable Malmquist index, and then Turkey. Bahrain's capital increased by
75 %. After decomposing SM into Sustainable Technical Change (STC), Sustainable Pure Technological
Efficiency Change (SPEC), and Sustainable Scale Efficiency Change (SSEC), the average STC value was
0.996 meaning that sustainable technology change was stagnant. SPEC had an average value of 1.00, showing
that sustainable efficiency has improved. On average, the SSEC was 0.98, indicating that industry structure
and scale effects may have not improved. Countries in the category of very high and medium HDI states had
higher STC than that high and low HDI states, suggesting that developed states are superior in terms of STC.
Category of high HDI, developed nations with human development index more than 0.8, had an average SPEC
value of 1.00. The sustainable growth gap between developing states was the greatest. The ¢ value of medium
HDI states containing Iran was the smallest and showed minimal volatility. This indicates that the sustainable
growth gap between developed states was small and relatively balanced. The ¢ values of very high and medium
HDI categories fluctuated widely. This indicates that growth in developing states and developed states was not
stable.

Conclusion: Different types of nations should choose different paths to achieve positive sustainable growth.
The STFPs of the MENA nations present different features according to different economic levels and
environmental protection levels, so formulating distinguished policies of sustainable growth is a necessity.
Technical progress should be promoted to achieve sustainable growth. Promoting sustainable technology plays
a crucial role in sustainable growth. Policymakers should encourage research, develop sustainable
technologies, and raise entrepreneur awareness of eco-environmental protection.

Keywords: Sustainable growth, Ecological footprint, Malmquist method, Human Development Index.
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