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Accurate calculation of ecological footprint (EF) is an indicator for maintaining
life-supporting ecosystems, eliminating the difference between regional
development and achieving sustainability, the calculation of which is considered
necessary for Khuzestan province with various environmental issues. Therefore,
the purpose of this article is to evaluate the per capita ecological footprint by
Khuzestan cities, which has a practical aspect and has been done by descriptive-
analytical method. Data were analyzed using ecological footprint (EF),
ecological carrying capacity (ECC) and ecological footprint index
(EFI).Calculations show that in agricultural land, Haftkele highest and Omidieh
lowest, In forest and energy land, Andimeshk highest and Andica lowest, In
pasture land, Hendijan highest and Shadegan lowest, In sea land, Hendijan
highest and Hoveizeh lowest, In Built-Up land, Haftkel highest and Ahwaz
lowest had ecological footprint. Total ecological footprint shows that Hendijan
with 3.909 highest and Dezful with 1.144 lowest have ecological footprint. The
difference between the ecological footprint of cities, the food factor has had the
most impact. In Khuzestan province, there is a deficit of 913,702 hectares of
productive land. Therefore, it can be concluded that EF of Khuzestan residents
is beyond its political borders, exploitation of resources is more than their
ecological potential, losses and pressure on natural resources is high, there is no
self-sufficiency and development of Khuzestan province is unstable.
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The demand for natural systems is rapidly increasing due to the expansion of the global economy and
improvement of living standards. The capability of natural capital to provide for human beings in the
future is deteriorating. It is crucial to scientifically measure the impact of human activities on resources
and the environment. In this regard, much emphasis has been placed on the capability of the Ecological
Footprint (EF) method as an integrated system that can provide a complete description of the
environmental complexity. Measurement of the EF usually entails a study comparing two or more
different areas to determine the level of consumption activities and whether or not it is within the
capacity of such areas. In this article, the cities of Khuzestan province are compared with each other to
determine whether the consumption of resources and their ecological capital is sustainable or not.
Khuzestan province as an industrial province in Iran, according to the 2016 census, has a population of
4.71 million people (5.9% of the total population). Also, its total GDP was 1.76 billion rials, which was
in second place after Tehran. Industrial and agricultural activities are among the issues that have had a
negative impact on environmental conditions and resource allocation in this province. Therefore,
effective calculation and accurate forecasting of ecological capital of Khuzestan can be useful for better
policy making by government decision makers and also for further promotion of sustainable
development of Khuzestan province. The questions that are the basis of the present study are: How is
the per capita ecological footprint in the cities of Khuzestan province? Is there a balance between
resource consumption and the ecological carrying capacity of cities? And is the trend of resource
consumption in Khuzestan province ecologically sustainable?

This research is applied in terms of purpose and descriptive-analytical in terms of method. The method
of data collection is library-documentary which is divided into two main sources (statistics and
information available on the site of Jihad Agricultural Organization 2011-2016, Livestock system of
the country 2007, Territorial planning Studies of Khuzestan Province 2014, statistical yearbook of
Khuzestan province 2016, Statistics Center of Iran 2016, Energy Balance sheet 2016, Detailed results
of the census of apiaries in the country 2018) and secondary (per capita consumption items, standards
related to land built, agricultural production, energy consumption and goods and services) are divided.
Using ecological footprint (EF), ecological carrying capacity (ECC) and ecological footprint index
(EFT), 23 cities of Khuzestan province were compared.

In this study, ecological footprint (EF) in the cities of Khuzestan province was compared based on four
groups of food consumption, transportation, housing and goods and services. In the food group, the
highest amount of ef belonged to the cities of Hendijan (3.028), Haftkel (3.011) and Masjed Soleiman
(2.579). The variability ef (standard deviation divided by the mean) of the food sector is equal to 0.785,
which indicates high variability. In the transportation sector, the highest amount of ef belonged to the
cities of Ahvaz (0.186), Andimeshk (0.165) and Behbahan (0.096). The variability ef of the transport
sector is 0.555, which indicates a relatively high variability. In the housing sector, the cities of Hendijan
(0.306), Behbahan (0.305) and Abadan (0.302) had the highest ef, respectively. The variability ef of the
housing sector is 0.14, which shows a low variability. In the category of consumer goods and services,
the highest ef was calculated for Behbahan (0.499), Andimeshk (0.496) and Abadan (0.494). The
variability ef of consumer goods and services is equal to 0.05, which shows very low variability and
indicates the same pattern of consumption of goods and services in the province. The overall calculation
of EF shows that Hendijan city with 3.908 EF has the highest and Dezful city with 1.144 EF has the
lowest consumption pressure on their ecosystem. In other words, every Resident in the city of Hendijan,
about 3 times more than a Resident in in the city of Dezful, puts pressure on the biosphere to meet their
consumption needs. The calculation of carrying capacity for the cities of Khuzestan indicates a very
high ECC of Haftkel and Hendijan cities. The trend of using ecological resources in five cities of
Andika, Omidieh, Gotvand, Shadegan and Khorramshahr has been unsustainable, and the three cities
of Ahvaz, Bandar Mahshahr and Abadan were seriously unsustainable. Masjed Soleiman in agricultural
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land, Ahvaz inwood land, Hoveyzeh in Grassland, and all non-coastal cities in sea land, have the highest
ecological deficit. In the whole province, there are 687799 hectares of agricultural land surplus,
2897887 hectares of forest land deficit, 1214338 hectares of pasture land surplus and 2577 hectares of
sea land surplus. In general, in Khuzestan province, there is a deficit of 913702 hectares of productive
land.

Conclusion

In this study, the calculation of EF made it possible to make a comparison between 23 cities of
Khuzestan province in terms of sustainability of production and consumption of biologically productive
lands. The results of the present study show that there is a large difference between the EF in the cities
of Khuzestan province, the main factor of which is the ecological pressure of the residents of the cities
in demand for food. The results of carrying capacity and ecological surplus deficit / surplus calculations
showed that 8 cities of Bandar Mahshahr, Abadan, Ahvaz, Khorramshahr, Andika, Shadegan, Gotvand
and Omidieh have used unsustainable ecosystem to meet their consumption needs. Because the EF of
these cities is higher than EC, therefore, the bio-capacity of other cities will be considered as their
supporting areas. These cities probably have either a non-rich ecosystem or a high population density.
The cities of Bandar Mahshahr, Abadan, Ahvaz, Khorramshahr and Shadegan are among the industrial
cities of Khuzestan province and it seems that there is a significant relationship between their
industriality and the amount of EF and their ecological deficit. Daliri and Mehregan (2016) in their
research estimated the per capita EF of Iran at 2.059 hectares. Comparing this value with the EF of
Khuzestan cities, it is clear that except for 5 cities of Andika, Ramshir, Hendijan, Haftkel and Masjed
Soleiman, other cities had lower EF than the average of Iran. By comparing their EF 1.79 calculated
(2011) with EF 1.88 in the present study (2016), we can understand the increasing trend of ecological
footprint of consumption in Khuzestan. Given that ecological resources are constant and of course
declining and population growth and consumerism are increasing; Therefore, it should be expected that
in the coming years, EF will increase again and the status in the province will lead to more ecological
unsustainability.
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