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ABSTRACT

The indiscriminate use of renewable resources has led to large-scale use and misuse
of valuable resources including land and water by humans. More harm is done to the Earth
because of this resource use because in the race to find alternatives to non-renewable
resources, we forget that the renewable resources are not renewable within our life spans.
The ecological footprint is a resource management tool that measures, in terms of equiva-
lent area (global hectares, gha), how much land and water a given population requires for its
current way of life. The ecological footprint also measures the area needed to produce the
resources a population consumes and to absorb its wastes. Calculation of the ecological
footprint gives us an idea about our sustainable (or unsustainable, as the case may be)
lifestyle practices and where to go from the present situation. It has been done for a few
cities and even countries around the world. Here, we determine the ecological footprint of
the engineering campus of SRM University, which is located in southern India. The ecologi-
cal footprint of India as a whole is only 0.8 gha compared to that of developed countries
(USA 9.6, UK 5.6). But this is not something to rest on because given the fast pace of
development in India in the last few years, the footprints of urban and rural India are sure to
vary widely. Thus, knowing the footprint of the campus will help in planning for a sustain-
able future. Data from various sources of resource use such as electricity, food, transporta-
tion, and water were collected.  These were used to calculate individual footprints as speci-
fied in literature. The footprint for SRM University is 3.1 ha per person per year, out of which
food accounts for the major share, indicating that the increased use of processed food in
our country may become a serious problem for sustainability. Suggestions for a sustainable
development of the campus are provided.

Key Words :  Ecological footprint, Sustainable development, Green campus, Non-
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INTRODUCTION
The indiscriminate and injudicious use of

renewable resources by man has led to large-
scale (mis)use of valuable resources including
land and water. More harm is done to the Earth
because of this resource use because in the
race to find alternatives to non-renewable
resources, we forget that the renewable
resources are not renewable within our life

spans. Any water that we pollute or land that
we fill up will need several generations of our
life time to get back to its pristine state, even if
that is possible. The ecological footprint is a
resource management tool that measures, in
terms of equivalent area (global hectares, gha),
how much land and water a given population
requires for its current way of life. The
ecological footprint also measures the area
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needed to produce the resources a population
consumes and to absorb its wastes.

In this paper, we explore the ecological
footprint, and thus the sustainability, of a college
campus in South India. The SRM University is
situated on a sprawling 73-ha campus bounded
by hills on one side and the National Highway
45 on the other side. Two natural lakes add to
the scenic beauty and to the existing water
resource in the area. Though the University
consists of several schools, hospitals, colleges
and hostels, only the engineering campus and
the hostels were considered for this study
(Fig. 1). The total area taken up for the study
is thus about 30 ha. The number of students in
the 18 hostels is around 7000. Apart from the
hostel students on campus, a second part of
the population (around 3000) consists of faculty
members and staff who travel daily to and from
the campus.

MATERIAL AND METHODS
  The  concept  of  ecological  footprint

analysis was developed in the mid-1990s by
William Rees and Mathis Wackernagel at the
University of BC in Vancouver, Canada. The
underlying premise of the ecological footprint
analysis is the observation that within a given
period of time all consumption of energy and
materials, and all discharge of wastes require
a finite amount of land and water area for
resource production and waste absorption1. In
the analysis, the resources used up for all types
of consumption are listed and valued. The
resources are divided into transport, water,
energy etc. depending on the nature of the
calculations considered. These values are then
converted into corresponding land usages. The
resultant per capita footprint thus calculated is
compared to the global Earth-share, which is
the average land availability per person on
earth2.

In 2003, the average per capita footprint
for the entire world was about 1.8 global
hectares (gha) per capita. The US footprint per
capita was 9.6 gha, and China’s was 1.6 gha3.

According to the Global Footprint Network
(GFN), we have already overshot the
biocapacity of the planet by 25%4. Wackernagel
and Rees estimated that the available biological
capacity for 6 billion people on Earth was about
1.3 hectares per person in 19963,4. But they
did not consider some productive areas such
as marine regions. India’s per capita footprint
is 0.8 gha, which is less compared to the global
average. But India’s biocapacity is an
alarmingly low 0.4 gha5. The biocapacity of
India has been steadily decreasing whereas the
footprint has not. Also, given the fast pace of
development in India in the last two decades,
the footprints of urban and rural India are sure
to vary widely.

The ecological footprint analysis can be
considered to be one of the indicators of
sustainability and can also be compared to the
life cycle analysis (LCA) of a product.
However, some criticisms remain with this
method. It is considered to oversimplify the
measurement of sustainability, and also provides
a single value that makes it difficult to
understand where the major resource
consumption lies. Some modifications have
been made to the analysis for use in a larger
context6.

RESULTS AND DISCUSSION
Several universities in the US have

already initiated drives to become “green
campuses”. Ecological footprint calculations
have been undertaken as part of this measure
in campuses such as MIT, University of
Redlands, University of Minnesota, Rutgers
University and Colorado College, to name a
few7–10.  It was decided to calculate the
ecological footprint of SRM University in this
study to obtain an understanding of the resource
use of a typical campus in South India. SRM
University has one of the oldest and largest
private campuses in the country. The
calculation of the footprint will enable the
consequent reduction of waste and speed up a
move towards sustainability. This is imperative
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because universities in India have to take the
lead now and show the way for a sustainable
future for the country.
           The  engineering  campus  of  SRM
University and the hostels were considered in
this initial assessment. Electricity, food,
transportation and water data were collected
from SRM college utilities. Electricity
consumption was obtained from the
maintenance department. Food data were
acquired from the food storage department.
Fuel consumption details were acquired from

the transportation department. Water details
were acquired from the maintenance
department. All the data except food were
collected for the academic year 2006–2007 or
for the available number of months and
converted to annual values. Food data were
collected for only nine months as the hostels
are closed for vacation for almost three months.
            The  data  obtained  from  the  sources
mentioned above and utilized in the ecological
footprint calculation are shown in Table 111.

Table 1 : Consumption in SRM Engineering College and hostels
(Area: 30 ha)

Analysis of individual components
Energy

 In  2006–2007,  SRM University  used
2,701,265 kilowatt hours (kWh) for the power
supply in the engineering and hostel buildings.
The energy comes from six coal-burning power
plants. The plants function at an average
efficiency of 57%, and consume lignite coal
which has a heat content of about 18 kilojoules
(kJ) per gram, and is eighty-five percent carbon
by mass. The conversion of energy into
equivalent land results in an energy footprint
of 527 ha.
Transportation

Many of the students and most faculty
members of the college travel from the nearest
city of Chennai, an average distance of 50 km
one-way. The university operates a fleet of
buses to and from the city. In addition, there
are other vehicles such as vans and cars
operating within the campus. In the time period

of analysis, 183293 litres of diesel fuel was
consumed for transportation purposes. Diesel
produces about 138,700 BTU per gallon, and
releases 19.95 metric tonnes of carbon per
billion BTU. By converting the volume of diesel
fuel into tonnes of carbon and by using the
conversion factor provided by Wackernagel
and Rees of 1 hectare per 1.8 metric tonnes of
carbon10, the footprint for transportation results
as 75 ha. It has to be borne in mind that this
value does not take into account other factors
impacting the transportation footprint. These
include daily railway travel by students,
movement of hostel students in weekends and
evenings, and travel by road/rail/air during
vacation. These factors, when included, are
likely to increase the transportation footprint.
Water

 The water use comprises  the usage  in
the college premises, canteens and hostels.
Gardening also accounts for some portion of

        Components Total amount consumed

Energy

Electricity 27,01,265 kWh
Diesel fuel 1,83,293 litres

Food 47,76,328 kg 

Water 5,25,23,898 litres 
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the water use. In 2006–2007, the total water
consumption was 52,523,898 litres. The water
consumption in the college premises was 10,000
lpd of potable water and 75,000 lpd of non-
potable water. The quantity of water consumed
is converted into a land value by using a
conversion factor of 0.08 hectares of land per
million liters of water consumed12. The land
equivalent turns out to be 4.2 ha for the
consumption of water.
Food

There are 18 hostels in the campus with
a total resident student population of about 7000.
Approximately 4,776,328 kg of food including
rice, vegetables, fruits and processed food is
consumed by the students over a 9-month
period. This value also includes the quantity of
food from the two canteens on campus. The
conversion of food into equivalent land has been

done by using the Excel spreadsheet provided
by Wackernagel13. This spreadsheet converts
the different categories of food items into
corresponding land usages according to the
sources. For example, the amount of fish
consumed takes into account the marine area
required for the catch. The various land
categories are arable land, pasture, forest, built-
up land and sea. Factors such as the
percentage of food that is wasted regularly and
the amount of processed food consumed are
also considered. The per capita footprint for
the food for the population taken in this study
turns out to be three ha.

Table 2 shows the total footprint, per
capita footprint and percentage of overall
consumption for the engineering campus and
hostels11.

Table 2 : The ecological footprint of SRM Engineering College and hostels in the
academic year 2006–2007

The calculation of the footprints and the
resulting table throw some interesting results.
The advantages and disadvantages of the
campus setting are clearly borne out. The very
small footprint for campus area is clearly the
result of the temporary nature of life inside the
campus – if we were to consider the extended
footprints of the residences of students and
faculty members, we will end up with a larger
footprint. Energy and diesel fuel account for
about 0.1 ha per capita. The largest footprint is
for food, 3.1 ha per person per year. This high
value is due to the relatively high usage of

pasture-based and processed foods like milk
and ice cream. This indicates that the increasing
use of processed food in our country with its
associated plastic and paper use for packing
and marketing is likely to become a serious
challenge to sustainability of our resources.

It should be remembered that other
measures such as use of goods (leather, plastics,
medicine, books etc.), services (postal,
telephone, entertainment) etc. and waste
(paper, plastics, metals etc.) have not been
accounted for in this study. These may increase
the footprint value.

  Sl no. Component Total Population Per capita
footprint (ha) considered footprint (ha)

1 Energy 527 10000 0.0527
2 Transportation 75 1500 0.0500
3 Food   10000 3.0000
4 Water 4.2 10000 0.0004
5 Campus area 30 10000 0.0030

  Total   10000 3.1031
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On the average, the ecological footprint
of SRM University seems much less when
compared to universities in the US7–10. This is
especially relevant in the use of energy as we
consume lesser energy in India. It will be
interesting to find out the resultant footprint if
the use of processed food is limited in the
hostels. The lifestyle of students who live away
from their homes and are thus susceptible to
eating more junk food than healthier food may

be an important factor here. We can see that
to sustain the 30 ha of campus, there is a
dependence on 600 ha (excluding food, goods
and services and waste). Thus, even though
the individual footprint is very small, this should
not lead one to think that everything is fine when
it comes to sustainability. With the campus
growing by leaps and bounds, it will not be far
off when the resource use will overshoot the
resource availability.

Fig. 1 :  (a) Layout of the SRM engineering college. The diagonal left half shows
the National Highway 45 and the railway track. The engineering campus is in the right side of

the picture. Chennai is towards northeast.

Fig. 1 : (b) Layout of the hostel blocks of SRM University. These can be seen in the lower right corner.
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Several measures can be taken to steer
the campus life towards a more sustainable way
of living. Some of these are composting to
convert waste into manure; reducing
consumption of paper and moving towards as
much paperless administration (and exams) as
possible; encouraging use of bicycles instead
of cars or motorbikes inside campus; installing
energy-efficient lighting; reducing use of water
for lawns by planting native species instead of
introduced lawns; reducing overall water usage
and controlling leaks; incorporate environmental
education and encourage environment-friendly
activities by students; increasing the use of solar
power.

CONCLUSION
The concept of ecological footprint as

an indicator of sustainability has gained
popularity in the last few years. Here, an
attempt is made to calculate the ecological
footprint of part of SRM University in South
India. It is seen that energy and use of
processed food account for a larger footprint.
But overall, the footprint of SRM University
seems to be lower when compared to
universities with similar population in the US.
It will be an enlightening exercise to compute
the footprint for the entire University and
compare it with similar places in India. The
footprint as calculated in this study is not
accurate; the conversion factors used are
applicable to developed nations. Thus, it is
imperative to consider Indian conditions and
develop appropriate conversion factors so that
we may get a more accurate picture of the
level of sustainability in our lifestyles.
Calculating the ecological footprint can be the
first step towards becoming a more sustainable
“green campus”.
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