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Abstract— The Ecological Footprint is a powerful 

accounting tool which is used for addressing the underlying 

issue of sustainable use. It estimates the extent to which 

humanity is using ecological resources faster than they can 

regenerate. The study was carried out in and around 

university campus of Aurangabad city. Ecological footprint 

and carbon footprint at individual level has been estimated 

by the Method National Footprint Accounts, 2010. It is found 

that highest carbon footprint and ecological footprint found 

in energy sector from lower, middle and higher income 

groups. Estimated carbon footprint from the study area is 

2.7535, 3.225, 3.805 per capita (tonnes)  and ecological 

footprint is 3.839, 4.497 and 5.308 global hectares 

respectively. This research paper shows that estimation of 

ecological footprint as one major contribution to the overall 

basic goal of making human development more sustainable 

for current as well as future generations living in accord 

with the rest of biosphere. 
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I. INTRODUCTION 

The Ecological Footprint is a tool of resource and emission 

accounting which is designed to track human requirement 

and demand of regenerative capacity of the biosphere’s. It 

accounts both indirect and direct human needs for renewable 

resource manufacture and CO2 absorption and compares 

them with the global ecological assets [1,2]. In the last forty 

years, various countries around the world which have 

experienced economic growth, improved welfare and 

poverty reduction [3,4,5]. These changes have been reached 

at the outlay of the globes ecosystem preconditions and 

capacity to sustain life [3,6, 7]. Over the last hundred years, 

the population of world has increased four times more and 

global resource use and waste discharges have grown to a 

one point where humanity now uses at a faster speed than 

the planet can regenerate [3, 8, 9, 10, 11]. Managing the 

globes environmental assets is becoming a main issue for 

decision makers from all over the world [12]. Integrated 

ecological approaches can efficiently best inform decision 

experts as they allow tackling many issues concurrently and 

help to avoid extra costs and/or unconsciously undoing 

development in one sector by not accounting for the direct 

and indirect effects of actions in other sectors [3, 13, 14]. 

The way artificial activity which is linked to one another 

and affects various compartments of the globe has to be 

understood [15, 16]. 

II. METHODOLOGY 

This research builds on the foundational ecological footprint 

works and the previous methodology papers for the National 

Footprint Accounts [20, 21, 1]. 

A. Ecological Footprint Calculation 

The Ecological Footprint measures consumption of 

resources, expressed in global average bioproductive 

hectares, across distinct five land use types, in addition to 

one category of indirect demand for biocapacity in the form 

of absorptive capacity for CO2 emissions. 

Ecological footprint = P/Yn*YF*EQF 

Where, 

P is the amount of a product harvested or carbon 

dioxide emitted per capita (tonnes),  

YN is the national average yield for P (or its carbon 

absorption capacity), and  

YF and EQF are the yield factor and equivalence 

factors respectively.  

Yield factors capture the difference between world 

and local average productivity for usable products within the 

given land use type. They are estimated as the ratio of 

national level average to world average yields and thus vary 

by country, land use type, and year within the National 

Footprint Accounts.  

B. Calculation methodology for Carbon footprint (P) 

A carbon footprint is total set of GHG emissions caused 

directly and indirectly by an individual, organisation, event 

or product. Nearly everything which we do generates 

greenhouse gas either directly or indirectly. 

To calculate carbon footprint at individual level 

questionnaire method was used to get the information 

regarding use of environmental resources by peoples and 

overall emission of carbon from their daily activities. A 

detailed survey of Aurangabad city was carried out with 

reference to use and emission from peoples for which 

Aurangabad city devided into ten sites and surveyed. From 

the every site fifty individuals had been selected on the basis 

of three income groups and collected data were used to 

calculate carbon footprint at individual levels. These three 

income groups have been classified as below. 

For the current 2016 fiscal year, low-income 

economies which  are defined as those with a GNI Gross 

National Income per capita, calculated using the World 

Bank Atlas method, of $1,045 or less (less than 5804 

rupees/month); middle-income economies are those with a 

GNI per capita of more than $1,045 but less than $12,736(In 

between 5804 to 70748 rupees/month); high-income 

economies are those with a GNI per capita of $12,736 or 

more (more than 70748 rupees/month). Lower-middle-

income and upper-middle-income economies are separated 

at a GNI per capita of $4,125. (1 dollar= 66.66 rupees). The 

carbon footprint had been calculated by using carbon 

footprint calculator. To calculate carbon footprint at 

individual level Global Footprint Network footprint 

calculator was used.  

https://datahelpdesk.worldbank.org/knowledgebase/articles/378832-what-is-the-world-bank-atlas-method
https://datahelpdesk.worldbank.org/knowledgebase/articles/378832-what-is-the-world-bank-atlas-method
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C. Yield Factors 

Yield factors calculate for countries differing levels of 

productivity for particular land use types. Yield factors 

mainly are country specific and vary by the land use type 

and year. They may reflect various natural factors such as 

variations in precipitation or soil quality, and anthropogenic 

induced differences such as different management practices. 

Yield 

Cropland 

(Built up 

land) 

Forest 
Grazing 

Land 

Fishing 

Grounds 

World 

Average 
1.0 1.0 1.0 1.0 

Table 1: Sample Yield Factors for Various Land Use Types, 

2007 

D. Equivalence Factors 

In order to attach the biocapacities or Ecological Footprints 

of different land use types, a second coefficient is very 

necessary. Equivalence factors which convert the areas of 

different land use types, at their respective productivities of 

world average, into their equivalent areas at global average 

bio productivity across all the land use types. Equivalence 

factors which vary by land use type with year. The 

justification behind Equivalence factors calculation is to 

weight different land areas in terms of their capacity to 

produce resources useful for humans.  

Area Type 
Equivalence Factor 

(global hectares per hectare) 

Cropland 2.51 

Forest 1.26 

Grazing land 0.46 

Marine & 

Inland Water 
0.37 

Built-up Land 2.51 

Table 2: The Equivalence Factors for the Land Use Types in 

the 2010 National Footprint Accounts, Data Year 2007. 

III. RESULTS AND DISCUSSION 

The Carbon Footprint measures total amount of greenhouse 

gas emissions which are directly or indirectly caused by life 

stages of a product or an activity. This includes various 

activities of individuals, governments, populations, 

companies, processes, organizations, industry sectors, etc. 

More specific aspects such as which greenhouse gases are 

included and how double counting is addressed can vary 

[23].  The Carbon Footprint of a country is the sum of all the 

emissions related to the country’s consumption excluding 

exports and including imports. The Ecological Footprint 

primarily focuses on the overall demand that resource 

consumption places on the planet’s environmental assets; 

thus identifying the existence of boundaries to our 

development and trying to measure them. 

Economic Group CF & SD Food Travel Building Clothing Energy Average(Total) 

Lower 
CF 

SD 

0.4915 

 +0.16 

0.6405  

+0.302 

0.547  

+0.256 

0.401 

+0.167 

0.6735 

+0.236 

2.7535 

+0.500 

Middle 
CF 

SD 

0.6845 

+0.288 

0.718 

+0.337 

0.6935 

+0.398 

0.4675 

+0.194 

0.6615 

+0.223 

3.225 

+0.630 

Higher 
CF 

SD 

0.8115 

+0.388 

0.784 

+0.328 

0.692 

+0.305 

0.626 

+0.233 

0.8935 

+0.372 

3.807 

+0.86 

Table 3: Average Carbon Footprint and Standard Deviation of Study Areas (Tonnes/Capita)

Economic Group EF & SD Food Travel Building Clothing Energy Average (Total) 

Lower 
EF 

SD 

0.685 

+0.227 

0.893 

+0.421 

0.762 

+0.358 

0.559 

+0.233 

0.939 

+0.3303 

3.839 

+0.698 

Middle 
EF 

SD 

0.954 

+0.402 

1.001 

+0.4706 

0.96 

+0.555 

0.651 

+0.271 

0.922 

+0.3120 

4.497 

+0.879 

Higher 
EF 

SD 

1.131 

+0.542 

1.093 

+0.457 

0.964 

+0.4260 

0.872 

+0.326 

1.245 

+0.520 

5.308 

+1.199 

Table 4: Average Ecological Footprint and Standard Deviation of Study Areas (Global Hectares Per Capita).

Table no. 3 & 4 shows that carbon footprint and 

ecological footprint of the study area with standard 

deviations calculated on the basis of surveyed data from the 

city for which approximately  500 hectares of area mainly 

B.A.M. University campus and Jaisingpura, Pahadsingpura 

etc.  It is clearly observed that carbon footprint is low from 

the lower income groups, middle income group shows 

moderate or medium carbon footprint and higher income 

group shows the highest carbon footprint. Observed 

readings are 2.7535, 3.225, 3.807 global hectares 

respectively.  At the same time similar results are also found 

in ecological footprint which shows the rise in higher 

income groups, moderate ecological footprint found in 

middle income group and lowest ecological footprint found 

in lower income group peoples. Observed readings are 

3.839, 4. 497, 5.308 global hectares respectively.  

In 2005 ecological footprint of world exceeded the 

overall biological capacity by 31% of total footprint of 17.4 

billion global hectares, the footprint of carbon which is 

amounting to be 9.1 billion global hectares, covering 52.2% 

share of the total. Across all the countries, the average per 

capita ecological footprint of high income countries and 

middle income countries with low income countries have 

been 6.4, 2.2 and 1.0 respectively. 

The distribution of human created pressures are 

uneven in both its nature [3, 17, 7] and geographic location 

[18].  

After many years of debate [20] consumption-

based accounting is becoming increasingly relevant as it 

provides several opportunities for policy and decision 

making processes [3]. 

The ecological foot print for any type of land or 

area  in any actual biological mass output of any area which 

has been based on the yield  of world average of the related 

primary biomass output things or items per unit of land area 

and which usually expressed in units of global hectares for 

that particular land use type. 
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Fig. 1: Ecological footprint (parameter wise) 

 
Fig. 2: Carbon footprint (parameter wise)  

The footprint of built up land is to be estimated all 

land used for human consumption. Infrastructure that is 

housing and transportation for hydroelectricity. The world 

had approximately 165 million hectares of the built up land 

in the year 2005. 

IV. CONCLUSION 

Past Ecological Footprint studies and applications have 

helped for the present study to sharpen our research 

questions and to understand their methodological 

implications. The present study indicates that there is a 

direct impact of consumption of resources on the carbon and 

ecological footprint. Maximum total carbon footprint i.e. 

3.807 (per capita in tonnes) was observed in the higher 

income group of energy sector. Whereas lowest carbon 

footprint found in lower income group in clothing sector i.e. 

2.7535(per capita in tonnes).  Highest ecological footprint 

5.308 (global hectares per capita) was observed in higher 

income group whereas ecological footprint 3.839 (global 

hectares per capita) was found lowest from the study area. 

The method is used for the estimation of carbon and 

ecological footprint was National Footprint Accounts, 2010. 

The fact that there is a minimum amount of land per capita 

to provide support all life including humans is important. It 

is the need of the time to protect and conserve each and 

every resource for the present and future generations. More 

importantly such research could offer policy makers and 

members of the public some direction in their heartfelt quest 

to make development economically sound, socially just and 

ecologically sustainable. 
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