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QUESTION: Does household's impact on the 

environment ( ecological, carbon and water footprint) imply a 
sustainable lifestyle and how can it be improved? 
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ABSTRACT 

The way people live has an impact on the planet, which can be either favourable 
when they live sustainably or negative when there is increased product 
consumption and waste production. There are many ways to assess one's impact on 
earth. Such as the ecological, the food and the carbon footprint that calculate 
impact by inserting data of an individual's lifestyle. It was very interesting to find 
my home's impact on earth and how it can be reduced. Therefore, the research 

question of this investigation was: "Does my household's on the 

environment ( ecological, water footprint) a sustainable 

lifestyle how can it be improved?" 

In order to answer this question, an investigation was conducted in my house. 
Products consumed and wastes produced were weighed but also energy 
consumption was calculated for a month. Then this data was calculated for the 
duration of a year. Moreover, online tests of carbon, water and ecological footprint 
were performed by inserting the raw data. After conducting this investigation my 
household's impact was determined. My home had an ecological footprint of 1.70 
earths, a carbon footprint of 11.41 tons and a water footprint of 3370 tons. The 
global average ecological footprint is 1.40 earths and the Greek average is 2.50 
earths. However, in order for our planet to be sustainable we should not exceed l 
earth. 

Concluding, it was observed that our household's ecological footprint is lower 
compared to the Greek average but slightly higher than the global average. 
Therefore the impact of our household on earth is rather small suggesting an almost 
sustainable living. However, if everyone lived in the same way then 1. 70 earths 
would be needed which is not eco-friendly. Therefore our impact should be further 
reduced so that we live a more sustainable way. 
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footprint: 
ecological footprint and 

tests were created in order to measure one's ecological footprint. As mentioned 
before, the average global ecological footprint is 1.4 Earths which exceeds 
available. Therefore, countries with a high ecological footprint are trying to reduce it by 
applying different methods. However, are counties (e.g. Africa) which continuously 
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are many factors can affect and increase the ecological footprint. 
one reason our ecological increases is the enormous fossil 
and energy due to development of technology. This happens because energy and 

fuels we use are more than the world can sustain. Since they are not renewable, a point 
in arrive they will disappear. Equally important factors largely the 
ecological footprint are the great amount of food consumed. Meat-rich diet is also causing 
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tiu)capac:nv 1s an biological capacity, of an 

to produce biological to 
Biocapacity is what is limiting ecological footprint since no more resources can 

used or no more waste can be sustained. It is divided into six main land types 
that are cropland, pasture, forestry, fisheries, carbon and biocapacity in 
2008 was 12 billion hectares biologically productive land planet. Also 

every open system are and outputs. 
investigation, is displayed as a system inputs and case 
house, one of the inputs are the products and one of the wastes of the house. 

product is an bought by the consumers. title is referring to aU the 
items that are obtained for a household. The goods are meat/fish, cereal, vegetables/fruits, 
dairy, chocolate, beverages, sauces, eggs, oil and vinegar. Also other materials are included 

Recycling is the process of collecting materials that would otherwise be -uu·nu.r..-. 

trash order to turn them new products7
. plastics, 

materials may be recycled. There are many advantages in recycling products such as 
conservation of energy and raw materials saving, since old ones are being reused. Also less 
amount of waste is being thrown in the landfills, so there is less soil pollution. Finally, the 
most important aspect is that greenhouse emissions are reduced, since less methane is 

to are 
exJ)eIJtSlv·e to 

Ecological Footprint. Retrieved August 20, 2014, 
http:/ /home guides. sf gate. com/ difference-between-carbon-footprint-ecological-footprint-
78732.html 
6Global Footprint Network. (August 9, 2011). Footprint Calculator Frequently Asked 
Questions. Retrieved August 2, 20 from 
http://www.footprintnetwork.org/ar/index.php/GFN/page/footprint_calculator_frequently_as 
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which are then transmitted in packaging waste is plastic. This fact is 
alarming since not only a huge amount of our waste is plastic but also 
biodegraded and takes centuries to break down. As garbage accumulates 
our health is even more threatened. The leachate of garbage leaks in soil and 
the plants and the groundwater as well. Not only leak but also produce 
gases which are then released in the atmosphere. On the optimist side, there have been many 

create 

Sustainability means using resources at a rate that allows regeneration and 
minimizes damage to the environment. Someone who lives sustainably is not exceeding 
biocapacity of the place he lives9

. 

Generally, by sustainable living they mean not environment by exceeding 
limits and save the earth for future generations. There are many ways one to become 
"greener" since this concept applies to our everyday life. 

as oro-�h,•rm 

are limited in quantity. person must have as 
to be considered sustainable. 

impact on the environment as possible 

a sustainable lifestyle requires a is based on trophic level 
of food chain. Vegetarians since they not cause an environmental 
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damage by their diet. The first trophic level of the food chains is very important. Although 
pesticides and other chemicals are used in crops in order to increase their growth, they also 
cause many deaths to animals and people every year. That's why a sustainable homeowner 
should prefer and buy organic food even though it is more expensive. Also homeowners 
must prefer locally grown food rather than other countries production to avoid transportation 
of the food all over the world (since transportation uses a lot of energy). 

Finally, a person who is indeed living sustainably has the goal of providing a better life to 
the future generations without harming the environment and there are many ways to do so. 
They should embrace the idea that "Sustainability is not a lifestyle but an attitude". 

1.6. SYSTEM OF AN AVERAGE HOUSEHOLD 

Diagram 1: The diagram below represents a general system of inputs and outputs of an 
average household. 
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1.7. RESEARCH QUESTION 

Therefore after considering all of the information above I decided to conduct an 
experiment about my home. Taking into consideration the ecological footprint of the people 
around the world and all the impact that one can have on the planet, I was very curious to 
find out what is my home's ecological footprint and our impact on earth. Finally after 
calculating our ecological, carbon and water footprint I wanted to find the ways to reduce 
our impact. 

"Does my 

carbon and water footprint) 

can 

on the environment ( ecological, 

a sustainable lifestyle and 
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2. METHODOLOGY

My household was studied in this investigation. My family is composed of 5 individuals, 
aged between 13 - 60 years old. It is an individual house with a garden. We also own two 
medium sized cars. 

The ecological, the carbon and the water footprint of my household were calculated in 
order to find its impact on the environment. 

The household inputs and outputs were measured for a period of one month (June 2014) 
using the following steps: 

1. Food supplies (meat, fruit, vegetables, dairy products etc.) and other items that were
purchased for the household were weighed on a scale ( ± 0.1 kilos of a range from 0.1-
5. 0 kilos) every day.

2. Also the energy used (petrol, electricity and natural gas) and the water that was
consumed by my family were retrieved from the receipts of electricity, water and the
natural gas company for a period of one month. Petrol in litres was recorded each time
each of the cars of the household was refilled, and then added together to find the total
amount of litres for the month.

3. During this month, different kinds of wastes that were being produced were also
weighed on a scale after each day.

4. After collecting all of the above data, the recorded values of the specific month were
multiplied by 12 in order to calculate the value per year. However, sine June is a
summer season and natural gas wasn't used, an average of the winter months was
taken.

5. To estimate the ecological, water and carbon footprint, five online tests used:

For the ecological footprint:

For carbon footprint: 

For water footprint: 

6. After completing the above tests with the data collected, the values of the respective
footprints were recorded and used in order to assess the household's impact on the
environment.

7. In order to use the same units for the different types of energy consumption, we should
convert them. There are many online converters but some conversions can be made by
hand. Many conversions were made in order to have all of the data in the same units
but also be able to process them.

8. Finally, after getting the data from the test, almost all of the data were converted into
percentages and pie charts were made.
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3. DATA

3.1. Food

Table 1: All the food supplies purchased for the household during June, were weighed in kg 
and recorded. They were divided into five categories. 

Food Categories Mass of Food Supplies (Im/month) 
Meat I Seafood 14.3 
Cereal 30.9 
Fruits/vegetables 50.5 
Dairv 41.4 
Others ( sweets, beverages, sauce, 19.0 
e1.u!s, oil, vinegar) 

After having collected all of the data, each recorded value was multiplied by 12 in order to 
find the yearly food consumption. 

Table 2: The mass of the different household food supplies as calculated per year purchase. 

FOOD SUPPLIES (k�/year) Percentages of food supplies 
Meat/ seafood 342.7 10% 
Cereal 740.5 21% 
Fruits/vegetables 1211.8 34% 
Dairy 993.5 28% 
Others ( sweets, beverages, 228.4 7% 
sauce, eggs, oil, vinegar) 

Graph 1: Pie chart depicting the percentages of food consumption divided in five categories. 

Pie chart of Food Consumption 
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Table 10: Ecological footprint results of our household in planets after completing the two 
,.,,.,,u,., tests. 
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3.9 System Diagram my Home 

Diagram 2: The diagram below represents a system of inputs and outputs of my home 
yearly. 
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DISCUSSION 

Performing the two online tests related to the ecological footprint of our household, it 
was found that the average ecological footprint is 1. 7 earths. Therefore, everyone lived 
like my family does it would require l .  7 earths for the human population. Comparing this 
number to the global average, which is 1.4 earths 15

, our household has a slightly bigger 
impact on the planet. Although my family lives in a rather sustainable way, we would need 
to reduce our ecological footprint by 41, 18% in order to reach the value of 1 earth, since we 
actually only have one Earth. On the other hand, our household average is very low if we 
compare it with the average number in Greece, which is 5.7 earths. Apparently people in 
Greece are neither environmentally conscious nor aware of the enormous impact that they 
have on the environment. 

Furthermore, our water footprint is 3370 cubic meter per year, which is 674 cubic meters 
per year per person in our household. In comparison to the world's average, which is 1385 
m3 per year per person, and in comparison to Greece's average consumption of water, which 
is 2338 m3 per year per person, our water consumption is still pretty low. 

The calculation of our carbon footprint is equivalent to 11.41 tons of C02 per year, 
therefore approximately 2.282 per person in our household. In comparison to the global 
average carbon footprint, which is about 4 tons of C02-eq per year and with 9.5 tons on 
average in Greece, the carbon footprint of our household is again very low. 

Also concerning energy consumption, the use of natural gas is much bigger in 
comparison to petrol and coal. Since natural gas pollutes the environment less than the other 
energy sources it is preferable for preventing atmospheric smog but it still has an impact on 
the environment since through combustion it releases carbon dioxide. Therefore we need to 
reduce our natural gas consumption in order to become more sustainable. 

More specifically, referring to our food supplies we have a diet that is centered in the 
lower trophic levels since we consume a lot of fruits/vegetables and cereal. This is an 
indicator that my family has a low impact on the environment by consuming more food with 
less water requirement in order to be produced. 

Our waste production is not very high, since we have a high percentage of composting 
and recycling but only 18% of garbage. Furthermore, it can be observed that food 
consumption is the biggest component in both the ecological footprint (46%) and the water 
footprint (93%). This indicates that we should not consume more food than what we really 
need. Finally, as it is shown in Graph 5, meat is a major component in our water footprint, 
which has a negative effect on the environment. 

Even though the impact of our household on the environment is relatively small it could 
still be further reduced. First of all, we can reduce the amount of meat and the dairy products 
we consume since these are the prevailing food categories that we consume. In addition, the 
energy consumed should also be reduced or be replaced by renewable energy. Even though 
we have two cars, only one of them could be used in most cases. However this is not easily 
achieved, since we live in a suburban area where public transportation is not well developed. 
Besides, it is very difficult to use a bicycle since there are not many designated bicycle lanes 
in the center of our city, so we can only use bicycles for short distances. Consequently we 
cannot easily reduce our carbon emissions to a great extend. 

15 
Global Footprint Network.(n.d). Footprint Network News-Humanity now demanding 1.4 

earths. Retrieved August 10, 2014, from 
http://www.footprintnetwork.org/en/index.php/newsletter/bv/humanity _now_ demanding_ l .  
4 earths 
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Moreover, we can reduce our water consumption by not wasting water for different tasks. 
For example, taking shorter showers. Three minutes instead of five is the ideal time to take a 
shower and by this way you save 5 gallons of water every time. Also it is better not to allow 
water running while brushing your teeth. In addition, we should avoid :flushing the toilet 
every time we visit it. In this way one can save up to 3-7 gallons of water per day. 

The diagram below shows a feasible 10% decrease in each category so that my household 
can become more sustainable. 

4.1 Sustainable System Diagram of my Home 

Diagram 3: The diagram below represents a system of inputs and outputs of my home 
reduced by 10% in order to become more sustainable. 
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4.2 Limitations of ecological footprint assessment 

In this investigation the ecological footprint of our house was calculated. The ecological 
footprint measures the "unsustainability" of an individual, but it cannot measure to what 
extend someone is sustainable. When inserting data in a test it measures one's impact on the 
planet but it cannot determine the extent of sustainability that an individual is achieving. 
Besides, many different tests are required in order to find the average and obtain a more 
accurate estimate, since these tests have many limitations. Firstly, they do not take into 
account various social factors such as the culture, the religion, the economy and the political 
situation of a country in which an individual lives. In addition, only carbon dioxide emission 
is assessed in the carbon and ecological footprint. Other greenhouse gases, which are not 
assessed, might even have a major effect on the planet. addition, even though the 
ecological footprint of an individual is calculated, there might not be any available data for 
the particular country, like in the case of Greece. Greece has no records for the mean food 
production of arable land and the net carbon fixation of local vegetation so it was impossible 
to make accurate calculations of the ecological footprint. Furthermore, there aren't any tests 
that calculate the ecological footprint specifically for Greece. Therefore I had to choose 
Turkey ( a country similar to Greece in terms of climate and resources) in order to determine 
our ecological footprint. Moreover, the outcome of the tests might not be as accurate since in 
some cases, the data that was inserted in these tests was an approximation of the real value. 
It was very difficult to have an exact measurement of all the inputs and outputs of our 
household. In general, footprint tests have on average a 20-30% margin error16

• It is also 
known that most tests do not ask for quantitative data but instead they use multiple-choice 
questions with a rather big range of values in their answers. This makes the results more 
subjective and inaccurate. Finally and most importantly, ecological footprint tests don't 
calculate water consumption and wastes produced. Therefore carbon and water footprint 
tests should be also used in order to calculate all the components that are included in one's 
impact on the environment. 

4.3 Limitations of the investigation 

There were also some limitations in the way the investigation was conducted. The 
collected data might not be as representative since it was recorded only during one specific 
month (June) of the year and the needs of a household change according to the seasons. So 
the estimated footprint for the whole year might not be very accurate due to seasonal 
variations. Therefore it would have been better to record data for the duration of a whole 
year and then take the average of these values. In addition, some data was not included. For 
instance, some products consumed during June were already stored in our storeroom or in 
the freezer from previous months. These products were not recorded since they were 
purchased before the investigation started. Moreover, the food that my family consumed 
outside of the house, like in restaurants or canteens, was not included. Furthermore, the 
balance has an uncertainty of± O.lKg; therefore the products might not have been weighed 
accurately. Finally, conversions of units in many cases may have resulted in a final value 
that was not as accurate as the initial one. 

16 (n.d.). Ecological Footprint-Methods and Limitations. Retrieved July 17,2014, from 
http://www.acrewoods.net/ environment/ ecological-footprinting 
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5. CONCLUSION

Although it may vary between individuals, all people have an impact on this planet. 
Through this investigation an estimation of my household's ecological, carbon and water 
footprint was made. It was found that the ecological footprint is higher than the global 
average but lower than the Greek average. However, the carbon and the water footprints 
were pretty low compared to both the global and the Greek average. This indicates that we 
do not harm the environment to a great extend. Eventually, through this investigation it is 
evident that the ecological, but not the carbon and the water footprints, should be reduced in 
order to acquire a more sustainable way of living and to reduce our impact on the 
environment, saving it for future generations. 
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