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Abstract 

 

Carbon footprint is defined as the total sets of greenhouse gases that are emitted by a product, organization, services or an 

organization. This is a recent area of development on the field of climate change and global warming, where a base line for carbon 

dioxide equivalent emissions are calculated that are useful in tracking the future emissions. The greenhouse gases are to be reduced 

to the maximum as it is a threat to the global mean temperature’s increase and it destroys sustainability. In this study different star 

categories of hotels in a metropolitan city are taken as the fields of study, whose carbon footprint is calculated so that it  will give 

an idea of what carbon emissions is happening actually in a metropolitan city due to these hotels. It is a comparative study which 

gives light on which type of hotels can be chosen for a long run so that the environmental sustainability is achieved and the 

emissions are to a minimum level. The area chosen for this study is Chennai, which has a various attraction for tourists and business 

people all over the year, and always there is a high demand for the hospitality sector to cater the needs of the customers. All the 

three scopes of Carbon emissions according to the greenhouse gas protocol has been taken into account for the calculation of 

emissions which are direct, indirect and other indirect emissions. Thus by arriving at a base line it will be useful to measure the 

further reductions on a yearly or monthly basis. Suitable energy conservation measures are also given accordingly to address the 

areas where energy can be conserved and best practices are also discussed so that energy optimization is possible. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Carbon footprint is defined as the total sets of greenhouse gas emission caused by an organization, event, product or a person. It is 

a measure of the total carbon dioxide and methane emissions of a defined population, system or activity of interest, considering all 

relevant sources, sinks and storage within the spatial and temporal boundary of  the population, system or activity of interest. 

This is calculated as carbon dioxide equivalent using the relevant 100-year global warming potential. These are done so that 

efficiency measures and control measures can be adopted to reduce the footprint so that the emissions are reduced, thereby reducing 

the global warming, or else which is estimated at a rate of average 1-degree Celsius rise in current mean earth’s temperature by 

2050 and could double by the end of 2100 A.D. as proposed by the international panel on Climate Change 

 Climate Change: 

Climate change is a change in the statistical distribution of weather patterns when that change lasts for an extended period of time 

decades to millions of years. Climate change may refer to a change in average weather conditions, or in the time variation of 

weather around longer-term average conditions, more or fewer extreme weather events. Climate change is caused by factors such 

as biotic processes, variations in solar radiation received by Earth, plate tectonics, and volcanic eruptions. Certain human activities 

have also been identified as significant causes of recent climate change, often referred to as “global warming". 

 Hotel’s Carbon Footprint: 

Hotel’s carbon footprint calculation is a recent development in reporting and accounting for carbon emissions, where the 

management tries to communicate their carbon emissions to the public and its customers so that it is providing them a baseline 

for future reduction that directly relates to energy conservation and optimal use of nonrenewable sources, thereby providing a 

way for environmental sustainability. The study of carbon footprint is to be carried out in the hotels present in the city of Chennai, 

in the state of Tamil Nadu, India. The different categories of hotels as per Ministry of Tourism and Travel are 1 Star, 2 Star, 3 Star, 

3 Star, 4 stars, 5 Star. 

 Metropolitan city as the Study Area 

A Metropolitan city (ex: Chennai) is chosen as the region for carrying out this study on hotel’s carbon footprint due to several 

major reasons. Chennai is the capital city of the Indian state Tamil Nadu, in the south of India. It is the fifth most populous city in 

India and one of the fastest growing cities in the world. According to the Confederation of Indian Industry, the city is estimated to 

grow to a $100–billion economy, almost 2.5 times its present size, by the year 2025. Chennai is recognized as an important business 

location home to many national and international businesses and factories. 
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Chennai accounts for 27% of India’s automobile industry and 45% of the auto components industry in India. Software services 

companies contribute to 14% of India’s total software exports. In fact, the Tidel Park in Chennai is the largest IT Park in Asia. 

Chennai is an important center for banking and finance, medical tourism, film and TV industries. The several business demand 

generators are global automotive plants giving the name “the Detroit of Asia”, leading telecom and electronics companies, IT parks 

being built along the IT corridor and in the suburban area of Ambattur, while this city also has the third busiest airport in India. 
Other leisure demand generators are the tourism, festivals of various seasons, various clubs, medical tourism etc. The visitation 

to Tamil Nadu has grown every year since 2001, with the exception of 2010, which was a result of a slight decrease in the total 

number of domestic visitors. The number of international visitors saw an impressive 18.4% growth from 2009 to 2010. All these 

factors promote the room occupancy in the hotels of any metropolitan city and increases the competition of accommodation the 

tourists and giving them the best hospitality possible has been growing day by day. This includes that the various hotels to have as 

much as possible amenities to offer to the tourists so that their stay there is equal to a life time experience with a booming customer 

satisfaction. 

When this is needed to be achieved, all the organizations use various technologies available to ensure that their business is 

progressing on a competitive level. Thus the energy they use to achieve this use has to be adequate to satisfy the growing demand 

for the hotels for accommodation of tourists, customers on their lodging wing and also to provide commercial spaces for meetings, 

events, functions and so on. To maintain these two services, the organization has to possess so many purchased items starting from 

furniture to stationery items and from a small candle toa big laundry service.  Thus   the life   cycle   analysis of all the purchased 

items and consumables must be added to the calculation of carbon footprint so that the exact emissions for a person per occupied 

room on a daily basis and per square feet of the meeting space can be calculated consistently. 

Energy is used in various forms in these hotels, the main being electricity, the others being LPG, other gases, diesel, petrol for 

the commutation of the employees and for the customers for their travel that is included in the package. Thus all these sources of 

energy must be quantified and their carbon footprint equivalent is calculated which will provide a baseline information for reducing 

the footprint thus the energy efficiency measures can be applied and paving way for environmental sustainability. 

II. METHODOLOGY 

 Representative Sample of Different Category of Hotels 

The different star categories of hotels are 1, 2, 3, 4 and 5 star hotels. In each category one hotel is taken for the carbon footprint 

study. This one hotel is selected from the group of hotels having the same facilities and features in a particular star category. For 

example, out of twenty one five star hotels in Chennai, sixteen hotels are having similar facilities like at least 100 rooms, at least 

10 floors, at least 3 restaurants and so on. Thus the one hotel which is selected from this 80% of the 5 star hotels represents the 

whole category and it’s the same with the other categories too. 
Table – 1 

No. of hotel in each star category in Chennai 

Category of 

hotels 

Number of hotels 

in Chennai 

1 star 48 

2 star 117 

3 star 107 

4 star 36 

5 star 21 

 Methods for Collecting Data for Various Emissions 

The Ministry of tourism and travel has given several guidelines on the different facilities that are to be present in hotels for getting 

the required star rating. The different categories of hotels and the respective facilities that are to be present for obtaining the star 

rating is given in the following table. Also the next table comprises of the different scopes of the carbon emissions that includes 

Stationary combustion, Fugitive emissions, Mobile emissions, purchased electricity heat and cooling, Business travel, employee 

commuting, products usage, contracted treatments, disposal facilities and outsourced laundry. The next table comprises the 

methods used to collect the data that will be used for calculating the carbon footprint of all the emissions that were stated earlier. 
Table – 2 

Facilities in different star hotels. 

S.No Different Facilities present in a Hotel 
Different categories of Hotels 

(Star) 

  1 2 3 4 5 

1. Guest rooms N N N N N 

2. Multi cuisine Restaurant - - D N N 

3. Laundry services N N N N N 

4. Shuttle services -  D N N 

5. Travel desk - D N N N 

6. Bar - - D N N 
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7. Swimming pool - - D D N 

8. Spa - - D D D 

9. Dining room N N - -  

10. Room service - - N N N 

11. Coffee shop - - N N N 

12. Specialty Restaurant - - - N N 

13. Health and fitness services D D D D D 

14. Shops, Kiosk, Money exchange - - D N N 

15. CCTV, Smoke detector, Emergency alarm, first aid N N N N N 

Table – 3 

Different scopes of GHG emissions 

SCOPE SOURCE/ACTIVITIES Stationary combustion, GHG EMITTED Carbon dioxide, 

1 

(Direct emissions) 

Fugitive emissions, mobile combustions from vehicles and 

other equipment, onsite disposals and treatments 

Chloro fluoro Carbons, Methane, and 

Nitrous Oxide. Carbon dioxide, 

2 

(Indirect emissions) 
Purchased electricity, heat, cooling etc.. 

Chlorofluoro Carbons,Methane, and 

Nitrous Oxide.Carbon dioxide, 

3 

(Other Indirect emissions) 

Business travel, Employee commuting, 

Products usage, contracted 

treatments and disposal 

Facilities, outsourced laundry services. 

Chlorofluoro 

Carbons, 

Methane, and 

Nitrous Oxide. 

Table – 4 

Emission Factors for Energy source 

Energy Source CO2 Emissions (kg CO2e/ litres of fuel) 

Unleaded Petrol 2.2715 

Synthetic Diesel 2.6763 

LPG 1.611 

Furnace oil 2.540 

Table – 5 

Data collection Methodology 

S.No 
Different sources of GHG 

emissions in hotels 

Method used to collect data 

for carbon footprint calculations 

1. Stationary combustion 
Invoices of Fuel purchase, 

relevant emissions factors for the specific fuel 

2. 
Purchased/Generated 

electricity 
Electricity meter readings, Bills and Invoices of payments. 

3. Shuttle services 
Data obtained from Travel agencies in contract, Fitness 

certificates, Gate pass register, Driver registers. 

4. Mobile emissions 
Type of vehicle, Type of fuel used to power the vehicle and 

the relevant emission factors. 

5. Fugitive emissions 
A 1% increase in overall foot print, incident records and 

service records if major leaks are found, relevant emission factor. 

6. Outsourced Laundry Data from contractor; laundry tonnage; Occupancy method. 

7. Purchased heating 
Amount of heating; emission 

factor from energy supplier; boiler efficiency. 

8. Purchased cooling 

Amount of cooling; co-efficent 

of Performance; chiller type; 

Energy input; Chiller type; emission factor. 

9. Employee Commuting Fuel based method, Distance based 

10. Business travel Fuel based method, Distance based 

 Calculation and outputs 

 Total area = Rooms area + meetings area + Remaining area  

 Rooms Allocation = Rooms area + Remaining area(Area Ratio)  

 Conference Area Allocation = Meetings area + Remaining area (Area ratio).  

Rooms area is the total area of all the guest rooms that includes single, double, deluxe rooms and all suites. Conference area is the 

total area of all conference halls; banquet halls. Remaining area includes corridors, other public spaces, retail areas, spas, 

restaurants, fitness centers, swimming pools, lounges, bars etc… 

 Carbon footprint of all rooms = Total Carbon emissions per year * Rooms Allocation. 

 Carbon footprint of Meeting area = Total carbon emissions per year * Meetings Area allocations. 

 Outputs: 

 

Carbon footprint of one occupied room = Carbon footprint of all rooms 
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No. of Occupied rooms 

Carbon footprint of meeting space per day = Carbon footprint of meeting space 

365*10 

III. RESULTS AND DISCUSSION  

 General: 

The data is arrived from the different star categories of hotels. The hotel profile of one representative hotel under each star category 

and the energy consumption details are tabulated from which the carbon footprint is calculated. The profile of the hotel includes 

data like the plan area, built up area, number of rooms and their respective areas, the different facilities present in the hotels, 

number of employees, number of occupied rooms per year, number of hours sold for conference halls per year and so on. The 

energy consumption details include the quantity of LPG, diesel, petrol and electricity that is consumed on yearly basis for activities 

such as cooking, generated electricity, lighting, Air conditioning, employee commuting, steam generation, business travel and 

shuttle services. 
Table – 6 

Hotel’s profile 

S.No Contents 

Different categories of hotels 

1 star 2 star 

1 Total Land area (sq.m) 445 557 

2 Total Built-up area (sq.m) 750 975 

3 Total No. of Rooms 24 31 

4 Total area of rooms and corridors 696 756 

5 

Rooms Profile   

i) No. of Luxury suites 0 0 

ii) No. of executive suites 6 3 

iii) No. of standard rooms 18 28 

iv) Area of one Luxury suite (sq.m) - - 

 v) Area of one executive suite (sq.m) 26 28 

 vi) Area of one standard room (sq.m) 22 25 

6 Total No. of Conference halls 1 2 

7 Total area of conference halls (sq.m) 18.5 178 

8 
Remaining area (restaurants, 

swimming pools, spas, fitness centers, lobby etc) 
38 41 

9 No. of restaurants/bar 1/0 1/1 

10 No. of Employees 20 38 

11 No. of occupied rooms (per year) 600 750 

12 
No. of hours sold for 

conferences and events (per year) 
768 1440 

 
 

S.No Contents 

Different categories of hotels 

3star 4star 5star 

1 Total Land area (sq.m) 1742 5267 8498 

2 Total Built-up area (sq.m) 7742 15819 38000 

3 Total No. of Rooms 112 174 214 

4 Total area of rooms and corridors 6142 9469 11728 

5 

Rooms Profile    

i) No. of Luxury suites 13 11 4 

ii) No. of executive suites 25 43 8 

iii) No. of standard rooms 74 123 202 

iv) Area of one Luxury suite (sq.m) 54.3 660 58 

v) Area of one executive suite (sq.m) 31.3 1290 46 

vi) Area of one standard room (sq.m) 27.2 3321 39 

6 Total No. of Conference halls 2 5 6 

7 Total area of conference halls (sq.m) 195 1112 1239 

8 
Remaining area (restaurants, swimming 

pools, spas, fitness centers, lobby etc) 
1405 5239 5710 

9 No. of restaurants/bar 3/1 3/1 4/1 
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10 No. of Employees 238 280 329 

11 No. of occupied rooms (per year) 32704 50748 58176 

12 
No. of hours sold for 

conferences and events (per year) 
4320 7200 8640 

Table – 7 

Hotel energy consumption 

S.No Energy Source 
Quantity/year 

1 star 2 star 

1 

Electricity (Total) 259200 kWh 369230 kWh 

i) clean energy (wind) - - 

ii) coal based 259200 kWh 369230 kWh 

2 LPG (Cooking) 8300 kg 9120 kg 

3 Steam Generation (diesel) - - 

4 DG (Diesel) 3600 litres 4320 litres 

5 Shuttle services (diesel) - 2900 litres 

6 Shuttle services (Petrol) - - 

7 Employee Commuting (petrol) 720 litres 3614 litres 

8 Employee commuting (diesel) - - 

9 Total Diesel (litres) 3600 7220 

10 Total petrol (litres) 720 3614 

 

S.No Energy Source 
Quantity/year 

3 star 4 star 5 star 

1 

Electricity (Total) 1740000 kWh 3430992 kWh 5400000 kWh 

i) clean energy (wind) 1305000 kWh 2744794 kWh 4320000 kWh 

ii) coal based 435000 kWh 686199 kWh 1080000 kWh 

2 LPG (Cooking) 48000 kg 61440 kg 82314 kg 

3 Steam Generation (diesel) 123342 litres 160680 litres 220024 litres 
4 DG (Diesel) 164464 litres 210120 litres 192000 litres 
5 Shuttle services (diesel) 10560 litres 11760 litres 9560 litres 
6 Shuttle services (Petrol) 7200 litres 10200 litres Nil 
7 Employee Commuting (petrol) 27375 litres 40150 litres 51100 litres 
8 Employee commuting (diesel) 3670 litres 7300 litres 7504 litres 
9 Total Diesel (litres) 302036 389860 429088 
10 Total petrol (litres) 34575 50350 51100 

Table – 8 

Total carbon Footprint of Hotels 

S.No 
Energy 

source 

Emission 

Factor 

(kgCO2e) 

Carbon emissions of hotels 

(KgCO2e/Year) 

1 star 2 star 

1 Electricity (kWh) 0.298/kwh 77241 110030 

2 LPG (kg) 1.611/l 13363 14692 

3 Diesel (litres) 2.6763/l 9612 19277 

4 Petrol (litres) 2.2715/l 1634 8203 

5 Total Carbon emissions 101850 152202 

 

S.No Energy source 

Emission 

Factor 

(kgCO2e) 

Carbon emissions of hotels 

(KgCO2e/Year) 

3 star 4 star 5 star 

1 Electricity (kWh) 0.298/kwh 129630 204487.3 322704 

2 LPG (kg) 1.611/l 77328 98980 132607 

3 Diesel (litres) 2.6763/l 808339 1043383 1145664 

4 Petrol (litres) 2.2715/l 78538 114371 116074 

5 Total Carbon emissions 1093835 1461221 1717049 

 Thus: 

 Carbon emission/year for a 1 star hotel = 101.850 tonnes CO2e 

 Carbon emission/year for a 2 star hotel = 152.202 tonnes CO2e 

 Carbon emission/year for a 3 star hotel = 1093.835 tonnes CO2e 

 Carbon emission/year for a 4 star hotel = 1461.221 tonnes CO2e 

 Carbon emission/year for a 5 star hotel = 1717.049 tonnes CO2e 
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 Rooms to conference halls ratio for 1 star hotel = 696 / (696+18.5) = 97.4% and conference halls ration to rooms ratio = 

18.5/(696+18.5) = 2.6% 

 Rooms to conference halls ratio for 2 star hotel = 756 / (756+178) = 80.9% and conference halls ration to rooms ratio = 

178/(756+178) = 19.1% 

 Rooms to conference halls ratio for 3 star hotel = 6142 / (6142+195) = 96% and conference halls ration to rooms ratio = 

195/(6142+195) = 4% 

 Rooms to conference halls ratio for 4 star hotel = 9469 / (9469+1112) = 89% and conference halls ration to rooms ratio 

= 1112/(9469+1112) = 11% 

 Rooms to conference halls ratio for 5 star hotel = 11728 /(11728+1239) = 90.44% and conference halls ration to rooms 

ratio = 1239/(11728+1239) = 9.66% 
Table – 9 

Carbon Footprint for rooms and conference halls 

S.No Carbon footprint Category of hotel (tCO2e)/year 
1 star 2 star 

1 Rooms carbon footprint 99.20 122.96 

2 Conference Halls Carbon footprint 2.65 29.032 

 

S.No Carbon footprint 
Category of hotel (tCO2e)/year 

3 star 4 star 5 star 

1 Rooms carbon footprint 1050 1305.3 1552.85 

2 Conference Halls Carbon footprint 43.75 161.2 164.2 

 Carbon footprint per occupied room on a daily basis is given by the formula = Rooms carbon footprint / no. of occupied 

rooms 

 Carbon footprint per sq.m of Conference halls on a hourly basis is given by the formula = Conference halls carbon 

footprint / (365*10) 
Table – 10 

Carbon Footprint on a Daily and Hourly basis 

S.No Carbon footprint Category of hotel (KgCO2e) 
1 star 2 star 

1 
Carbon footprint per 

occupied room on a daily basis 
165.3 163.3 

2 
Carbon foot print of conference halls 

 on an hourly basis footprint 3.45 20.11 

 

S.No Carbon footprint 
Category of hotel (KgCO2e) 

3 star 4 star 5 star 

1 
Carbon footprint per 

occupied room on a daily basis 
32.1 25.72 26.69 

2 
Carbon foot print of conference halls  

on an hourly basis footprint 10.1 22.3 19.1 

IV. CONCLUSIONS 

 General 

Based on the study carried out on different star categories of hotels, the following conclusions are drawn. 

 Conclusions 

1) The carbon footprint of the 1 star and 2 star hotels are high compared to the other star hotels such as 3, 4 and 5 star hotels, 

which is mainly due to the electricity purchased.  

2) The 3, 4 and 5 star hotels are using 80% of the purchased electricity from renewable resources mainly wind.  

3) Otherwise the diesel, petrol and LPG consumption in the 1 star and 2 star category are very less compared to the other star 

category hotels because the number of employees, rooms, guests are all very less compared to the other category of hotels.  

4) If the 1 and 2 star hotels are able to purchase clean energy by installing sufficient electricity generation methods, then these 

categories of hotels can thrive in a metropolitan city but if not, in an environment friendly manner, 3, 4 and 5 star hotels seems 

to be the best hotels for a city like Chennai.  
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