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Greening the Game: Initiatives for Cricket Sustainability in India

ABSTRACT 
The history of cricket in India is fascinating enough for scholars and enthusiasts to research on the various facets of this game. Indians’ obsession with cricket and the way it has transitioned to multimodal approach in contemporary times is well known. With commercialization, advancements in technologies, the scare of environmental degradation is real and providing sustainable solutions for these times is a must. Greening the game of cricket can go a long way in making India move towards its pledge of achieve carbon neutrality by the year 2070. In this context, the present paper focusses on highlighting the major environment concerns associated with the conduct of cricket matches in terms of their carbon footprint (waste generation, electricity and water consumption) and the initiatives taken by the authorities to provide sustainable measures to reduce these impacts. Saving our MOTHER EARTH is the need of the hour. 
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1. INTRODUCTION 
Cricket in India is more than just a sport; it's a cultural phenomenon that transcends generations and social divides. The power of cricket to unite a nation is undeniable, with millions across the globe glued to their television screens and cheering in jam packed stadiums with their emotions an epitome of excitement, thrill, joy, and despair mirroring the fortunes of their favourite team. 
‘Good’ things always come with their share of sacrifice and the pain bearer is the mother Earth. Over the years, the gentlemen’s game has undergone immense transition in its various spheres of activities. Be it the change from the near vacant cricket stands before the 1980’s to constructing stadiums catering the demands of lakhs of people in the contemporary times. Cricket's passionate following in India creates a thrilling atmosphere, but the commercialization of cricket, especially after the advent of the Indian Premiere League (IPL) and the glitz and glamour of the T-20 international matches has added more to the ongoing debate of environmental sustainability. Stadiums have energy concerns- from lighting, to providing for air conditioning, and other top-class amenities. On the other hand, the cricketing venues witness mountains of plastic bottles and food waste pile up after the matches get over. Adding to this, is the travel by car and frequent journeys for teams all adding up to the carbon footprint. 
All cannot be destined to fate. There are glimmers of hope, however. Initiatives like the Board of Control for Cricket in India- United Nations Environment Programme (BCCI-UNEP) partnership and efforts by IPL teams to embrace solar power and waste management are positive steps. A shift towards renewable energy, sustainable materials in stadium construction, and promoting public transportation for fans are all crucial. By embracing these changes and fostering environmental awareness among fans, cricket can continue to thrive alongside a commitment to a greener future.
The onus of responsibility in this regard also lies with the state associations and other competent authorities at all levels to check the viability of the conduct of cricket matches beforehand. Two cricket fanzy areas of focus in the present research paper are Dharamshala (Himachal Pradesh) and Mohali (Punjab). The subsequent sections not only present the generalized view of the environmental impact of cricket events but specifically cites the examples and cues taken from these two research areas where cricket matches are frequently held. 
[bookmark: _Hlk185270559]The paper draws attention towards the carbon footprint of cricket matches in terms of waste generation, energy, and water consumption. After analyzing the concerns, initiatives taken to mitigate such problems and greening efforts to make the game green in India and across the world have also been discussed. 
2. REVIEW OF LITERATURE: - This section presents the review of literature in the context of identified concerns.
2.1 The carbon footprint of cricket
 A solitary IPL match releases approximately 10,000 to 14,000 metric tons of carbon dioxide equivalent (tCO2e). Throughout a season, this number increases significantly to a huge range of 750,000 to 900,000 metric tons of carbon dioxide equivalent (tCO2e).
The average per match venue carbon footprint differentiated across all activities was as follows:- 1) private vehicular travel (110.1 tons CO2e-58.2per cent) 2) generator and motor fuel (14.5 tons CO2e-7.6per cent) 3) electricity (12.0 tons CO2e- 6.3per cent) 4) logistics (9.1 tons CO2e-4.8per cent) 5) public road and rail travel (7.2 tons CO2e-3.8per cent) 6) meat and sea food (7.1 tons CO2e3.8per cent) 7) Water (7.0 tons CO2e-3.7per cent) 8) solid waste (4.8 tons CO2e-2.5per cent, bottled water/drinks 1.6per cent, plastic 0.7per cent) 9) dairy (3.4 tons CO2e-1.8per cent) and 10) fertilizers and pesticides (3.4 tons CO2e-1.8per cent) (DLF IPL, 2010)
2.2 Waste generation and cricket events
Authors have stated the social outcomes of sports events (Raco, 2004; Smith & Fox, 2009) and other types of legacy and environmental issues (Chappelet 2008; Levett 2004; Collins, Jones, & Munday 2009), or the impact on urban development (Liao & Pitts, 2006; Pillay & Bass, 2008; & Pillay, Tomlinson, & Bass, 2009). 
Sports-events are a potential source wherein the problem of waste generation is aggravated, particularly in the host cities (Jenkins, 2012). Citing an example of millennium stadium in Cardiff, wherein the author stated that that 59 tons of waste was generated by the supports, and food and drink businesses in the city during the football league matches.
These detrimental socio-cultural, economic and especially ecological impact may offset the gains and thus leading to opposition from the residents (Wiit, 1988).  On the other hand, one of the prime concerns pointed out by other authors (Howard & Crompton, 2004) was the degradation of the environment, alongside the increase in prices for retail, restaurant expansion, and the traffic problem. 
2.3 Energy consumption and cricket events 
An important area that warrants sustainability concerns is the provision of electricity in the regions where cricket matches are often held. The various areas of power consumption inside the stadiums include; the use of floodlights, flashing video displays, sound systems, and VIP area seating arrangements. The use however is influenced by the time of the year, the local climate, the size of the stadium, lightning and maintenance operations, the space required for climate control and whether it generates its own energy. When different types of cricket matches, like tests, ODIs, and T-20s, (especially the day-night matches) are taken into account, the stadium's operating duration gets close to 400 hours. If the floodlights are used 60–70% of the time over the course of a year, the total amount of energy used would be 620,000kWh. It's important to note that these lights usually get their power from a generator instead of the power grid. In order to save money on electrical power, many state cricket groups are powering their stadiums with solar energy (Zodhya, 2018). 
2.4 Water consumption and cricket events 
There is a possibility of ‘day zero’-most taps running out of water, approaching soon in Cape Town. Amid this, the Indian cricket team playing there was told by the BCCI not to spend more than two minutes in shower. Strict water restrictions and an advisory, not to waste a ‘drop of water’ was put in place. The daily water usage limit was set at 87 litres per person per day for the residents as well as tourists. The seriousness of the situation can be known from the fact that, once the dam level drops below 13.5 per cent, the taps would be turned off; and the residents would then have to line up at 200 checkpoints across the city to collect water for their daily needs (Outlook Web Bureau, 2018).
The upkeep of cricket stadiums requires a substantial amount of water, specifically estimated to be between 15,000 and 20,000 liters each day. More so, about 60,000 liters per day water is required to maintain cricket pitches during the Indian Premier League (IPL) matches. In this concern, as per the order of the Bombay High court, the IPL matches were shifted from the drought hit state of Maharashtra. With the already scarce drinking water, and water for sanitation purposes, it did not seem feasible to conduct matches there (Pti, 2021). 
A similar case was reported when the Indian team was to play Zimbabwe at Harare (BCCI, 2022). The BCCI asked the players to take quick showers, and even the pool sessions of the players were cut down. Also, as per the international pitch guidelines, three lakh liters of water is required for maintaining one ground excluding the rest usage.
Based on the review of literature, the following objectives of the study have been carved out in order to understand and analyze the nature of cricket sustainability in India with reference to the concerns faced in the two selected areas of Dharamshala and Mohali along with the initiatives taken by the BCCI and the state associations in particular for these areas, as well as for the encouraging sustainability efforts in other cricketing venues. 
3. OBJECTIVES OF THE STUDY
1. To examine the environmental concerns during the conduct of cricket matches in Dharamshala and Mohali.
2. To ascertain the initiatives undertaken by relevant stakeholders like Cricket governing bodies (BCCI), Franchises (IPL teams) Environmental organizations (UNEP)in the direction of greening the game in the study area and across India to ensure cricket sustainability.
4. MATERIALS AND METHODS
4.1 Data sources
The present study titled “Greening the Game: Initiatives for Cricket Sustainability in India” is based on both secondary as well as primary data sources. The secondary data sources include various journals, government websites, BCCI documents, newspaper articles etc. Whereas, the primary data were collected via personal interview, through a well-structured questionnaire, along with group discussions with the respondents in the study areas. 
4.2 Data collection and sample design
The information was gathered by the researcher on a well-structured questionnaire through personal interview method, from the respondents belonging to five categories: Hotels/Guest-Houses; Restaurants/Eating-Points; Vendors/Shops; Auto/Taxis; and Residents. To define the scope of the study, the sample area was restricted to within 0 to 5 kilometers of each stadium. 
Table 1 Total number of respondents surveyed under study
	Category
	Dharamshala
	Mohali

	Hotels/ guest houses
	52 (27.37)
	27 (14.21)

	Restaurants/eating points
	37 (19.47)
	48 (25.26)

	Vendors/shops
	23 (12.11)
	51 (26.84)

	Taxi owners/drivers
	40 (21.05)
	23 (12.11)

	Residents
	38 (20)
	41 (21.58)

	Grand total
	190
	190


Note: Sample size per cent in parentheses [17]
It was noted that when there is such a diverse methodological design with commercial establishments, neither the issue of sampling size, nor the issue of determining the population sizes of all the respondents of interest to the study are of concern. (Gyekye et al., 2013). A total of 3 social cost (waste generation, electricity consumption, water consumption statements were selected for the purposes of analysis (Gyekye et al., 2013; & Hover, Dijk, Breedveld, & Van Eekeren, 2016)
[bookmark: _Hlk185271930]Statistical tools used- the statistical tools used for the analysis of the data includes mean, and F-test (one-way ANOVA), was used to compare the mean opinion scores (based on a five-point Likert scale, where 5 represents Strongly Agree, 4 represents Agree, 3 represents Neutral, 2 represents Disagree, and 1 represent Strongly Disagree. 
5. RESULTS AND DISCUSSION
Table 2 Problem of waste generation during cricket matches at Dharamshala and Mohali (One Way Anova Results)
	Problem of litter accumulation/ waste generation
	Total
	Hotels/guest-houses
	Restaurants/eating points
	Vendors/shops
	Taxi
	Residents
	F
	Sig.

	
	4.27
	4.13
	4.22
	4.48
	4.33
	4.34
	.580
	.678

	
	3.88
	3.81
	3.77
	4.12
	3.57
	3.93
	1.172
	.325

	Combined Mean Score
	4.08
	4.03
	3.96
	4.23
	4.05
	4.13
	.689
	.600


Source: Field survey March and September, 2019 
In the study area Dharamshala, a maximum mean opinion score of 4.27 was obtained for the statement, whereas, the individual mean opinion scores stood at 4.13, 4.22, 4.48, 4.33, and 4.34 for the categories of hotels, restaurants, vendors, taxis, and residents, respectively. As the significance level is greater than 0.05, it can be inferred that there was unanimity    of opinion among the respondents. 
Whereas in Mohali, a maximum mean opinion score of 3.88 was obtained for the statement i.e., there is problem of litter accumulation/ waste generation. Whereas the individual mean opinion scores stood at 3.81, 3.77, 4.12, 3.57, and 3.93 for the categories of hotels, restaurants, vendors, taxis, and residents, respectively. As the significance level is greater than 0.05, it can be inferred that there was unanimity    of opinion among the respondents. 
Table 3 Electricity Cuts in Restaurants of Mohali During Cricket Matches
	Electricity cuts during matches
	


3.29
	Strongly Agree
N (%)
	Agree
N (%)
	Neutral
N (%)
	Disagree
N (%)
	Strongly Disagree
N(%)

	Mean Score
	
	18 (37.50)
	7 (14.58)
	3 (6.25)
	11 (22.92)
	9 (18.75)


Source: Field survey March, 2019
In order to make ample arrangements for the conduct of cricket matches, there was shortage in the electricity supply in the immediate vicinity of the PCA stadium, Mohali wherein most of the restaurants were located. 37.50% of restaurant respondents (of phase 9 and phase 10 market, just opposite to the stadium) reported problems due to electricity shortage during cricket events. 14.58% of respondents agreed that restaurants were left idle due to the power cuts for the whole day. Even the online sales got affected due to no light, no mobile charging, and no online orders. 
Table 4 Shortage of water supply during cricket matches at Dharamshala (One-Way Anova Results)
	There is shortage of water supply
	Mean Score
	Hotels/guest-houses
	Restaurants/eating points
	Vendors/shops
	Taxi
	Residents
	F
	Sig.

	
	3.25
	3.73
	3.59
	1.78
	3.18
	3.21
	12.914
	.000


Source: Field survey September, 2019 
Similarly, the shortage of water supply during cricket matches was identified as a potential concern among the respondents in Dharamshala. The overall mean opinion score for the statement stood at 3.25 wherein the individual results showed variations among their mean scores. This was evident as the significance value was less than 0.05. 
  5.1 Initiatives to make the game green in India and across the world 
Having identified the major environmental concerns due to the conduct of cricket matches in general and in the selected areas in particular, it is now understandable to point out the initiatives taken by the authorities at all levels to tackle these problems and provide sustainable solutions. 
5.1.1 BCCI and state associations’ initiatives for sustainable cricket
The Board of Control for Cricket in India (BCCI) has been making significant strides towards making cricket more sustainable. The increasing awareness about environmental concerns has led the cricketing body to implement various eco-friendly initiatives.
Partnership with UNEP- BCCI collaborated with the United Nations Environment Programme (UNEP) to create a "Green Protocol" for the Indian Premier League (IPL). This protocol aims to reduce waste generation, promote recycling, and conserve energy. For example: - On 10th April 2010, cricket’s first ever carbon neutral match was hosted at the Inderjit Singh Bindra, Punjab Cricket Association (PCA) stadium, Mohali. Mumbai Indians locked horns with Kings XI Punjab in what was a part of the ‘batting for the environment’ initiative. According to the PCA officials and cricket experts, the management ensured to keep the carbon footprint of the game as low as possible. An estimated 580 tonnes of match related Co2 emissions were offset. There was a provision to compensate for the unavoidable greenhouse gas emissions, by investment in climate protection projects, for e.g., to give nearly $10,150 towards supporting a residual biomass project in Rajasthan. The UNEP officials stated that they were assisting the IPL in calculating the greenhouse gas emissions, and also providing sustainable solutions to save the natural resources by looking into elements like the stadium lights, transport and refreshments (Indian Express, n.d.).
5.1.1.2 Focus on waste management 
In order to address the significant waste generated during cricket matches, BCCI has implemented various waste management policies. Waste segregation is mandated at all IPL venues. This involves separating waste into categories like dry waste, wet waste, and plastic, making recycling and disposal more efficient. Recycling and composting- The BCCI has established recycling and composting facilities at stadiums in collaboration with waste management firms. While recyclables are processed for future use, organic waste is turned into compost, which can be utilized for ground upkeep. Plastic reduction- Action is also taken to reduce the amount of plastic used in stadiums. This includes encouraging fans to bring their own food and drink containers, supporting reusable water bottles, and gradually eliminating single-use plastic goods. A fine example of such plastic remodeling is how the Polyethylene Terephthalate (PET) bottles were crushed and further processed to create Indian cricket team’s T-shirts, scarves, jeans, pillows etc. (Khan, 2017). Fan engagement- Various programs have been launched to educate fans about waste management and encourage responsible disposal of waste. This includes awareness campaigns, contests, and rewards for environmentally conscious behavior. 
The HPCA launched Swachh Himachal Abhiyan (Clean Himachal Campaign), (March 2nd 2016) with the tagline ‘Padhai bhi Safai bhi’ (studies along with cleanliness).  As such, many youngsters were motivated to participate. The idea behind this cleanliness drive was to make youth understand the current sanitation problem in the state, seek their active participation, and gather ideas to better the same. They were motivated by getting a chance to watch live T-20 matches at the HPCA stadium. Thus, HPCA became the first cricket association in the country to works towards this Government of India initiative (Himachal Pradesh Cricket Association, 2015-2016). 
Similarly, the Municipal Corporation of Dharamshala in the year 2018 launched a scheme to install sensor-based underground dustbins in the municipal area of the town. By doing so, Dharamshala became the first town in India to install such type of dustbins. The idea behind was that through this technology authorities would come to know about the filling status of the dustbins, by getting a message on their smart phones. In the first phase, 140 such dustbins were installed in the municipal limit, out of which 4 were installed inside the HPCA stadium premises. The concept of waste segregation was kept in mind, with each location having three separate bins for three types of waste- plastic, wet, and non-plastic dry waste. The bins supposedly had air tight containers to prevent any kind of foul smell (Karelia & Bhaskar, 2018).
On the other hand, the Mohali association when planning to build the new PCA stadium at Mullanpur made appropriate waste management practices. The total quantity of solid waste generation per day during matches is 3.86 ton/day and 36 kg/day during other days. Coloured bins at appropriate locations at an approximate capital cost of Rs. 5 lacs, were set up to deal with waste collection during matches to avoid littering in the ground (Bassi et al., 2016).
5.1.1.3 Focus on energy efficiency 
The BCCI has been promoting energy-efficient practices in stadiums, including the use of LED lights and solar power. Solar rooftops- The BCCI has promoted the implementation of solar panels on the rooftops of stadiums. This initiative not only reduces electricity costs but also generates renewable energy. For instance, the Narendra Modi Stadium in Ahmedabad is home to one of the largest solar power facilities ever installed on a cricket stadium. Solar powered infrastructure- Additionally, the BCCI has been actively involved in capturing on additional solar energy integration opportunities. These include the installation of solar-powered scoreboards, lights, and other solar-powered stadium equipment. Awareness campaigns- The stakeholders and cricket fans are made aware of the environmental and cost benefits associated with the use of sustainable technologies such as solar power. 
In the private sphere, the Tata Group maintained its high stature and installed world’s largest solar rooftop (820. 8 kWp) at the Cricket Club of India (CCI) stadium, Mumbai through its solar arm- the Tata Power Solar. The fact that the solar rooftop project will produce over 1.12 million kilowatt hours per year, it will result in a 25% reduction in power consumption expenses. With the exception of stadium flood lights, which run on DG, the CCI stadium currently uses 4 lakhs of kWh on average each month. However, with the installation of solar panels, the amount of electricity drawn from the grid would drop to about 3 lakhs kWh per month. Furthermore, CCI will be able to cut more than 840 tonnes of carbon dioxide emissions annually (Tata Power Solar, 2024).
In another achievement, 376 solar panels were installed at the Holkar stadium, Indore under the aegis of the Madhya Pradesh State Cricket Association (Sriram & Sriram, 2023).  
[bookmark: _Hlk192097032]Similarly, solar panels have been installed in the newly constructed PCA Stadium, Mullanpur to make it environmentally friendly. Solar power generation plant of an approximate 1326 kw is installed for the purpose (Bassi et al., 2016). 
5.1.1.4 Focus on water conservation 
Several initiatives have been undertaken to conserve water, such as rainwater harvesting and efficient irrigation systems. Dharamshala stadium is prone to cricket matches being cancelled due to rain. This was because of the lack of good and environment coping drainage facilities. These things have been put to rest by the authorities therein; with the installation of new technologies improving the ground condition of the stadium with ample regard to minimum water usage and maximum water management.
Sub-Air drainage system- In this particular setup, perforated pipes are placed in the outfield. They contain a number of small-sized holes, and it is with the assistance of these small-sized holes that the water is expelled through these pipes. In addition to this, water can also be extracted through the use of air pressure. Not only this, but with the assistance of this sub-air system, the water that is left standing in the grass of the field can also be sucked by air pressure. The system has been installed on the lines of the one at the Chinnaswamy stadium, Bengaluru (first ground to install such system). The moment the first raindrop hits the ground this drainage system kicks in and begins collecting the water. Because of this innovative drainage system, the time it takes for the ground to dry out after it has rained will be cut down, and the pitch will be ready for play as quickly as possible. It is thought that this drainage technique makes the outfield playable very quickly once the rain stops falling (Puri & Puri, 2022). 
Combination of ryegrass and paspalum grass- SIS Air, a state-of-the-art air evacuation system is also accompanied by laying down of a combination of cold-season Ryegrass, and the shade tolerant fine-leaf Paspalum grass. This air evacuation system is not only able to remove excess rainwater in a shortest time span but also assists in aerating the root zone, thereby helping to maintain the plant’s health throughout its whole. The problem of low grass density in harsh winter conditions is also solved (Puri & Puri, 2022).
Rain gun- A modern rain technology installed in order to provide water to the field. Since the water is applied uniformly over the field, conveyance loss is minimized, and water loss due to deep percolation can also be avoided (Puri & Puri, 2022).
On the other hand, in the study area Mohali the construction of new PCA at Mullanpur meant the installation of advanced technologies considering the water usage for different purposes and its requirement during cricket matches. 
The total water requirement estimated is 390 KLD during cricket event days & 50 KLD during other days, which will be met through existing tube well. The total wastewater generation is estimated at 300 KLD during event day (to be stored in 02 storage tanks of 200 KLD each before treatment) & 48.8 KLD during other days, treated in a STP (Sewage Treatment Plant) of capacity 100 KLD installed within the project premises (at a capital cost of Rs. 85 lacs). The treated water will be used for flushing, gardening and irrigation purposes (Bassi et al., 2016).
6. CONCLUSION
Having understood the environmental dynamics of cricket events, it can be concluded that despite the scale of ongoing efforts at all levels, there is still a long way to go for cricket practices to be near full sustainable. However, the results are coming and must be appreciated beforehand for the authorities to invest more and more in this direction. It is the duty of all the associations to come forward and work to save our Mother Earth by going green. 
Coming to recent developments, an outstanding initiative of the Cricket World Cup 2023 is its dedicated effort to attain carbon neutrality. The tournament organizers carefully quantified and compensated for the carbon emissions linked to every part of the event. Encompassing travel, transportation, and energy usage. This entails allocating resources towards reforestation initiatives and adopting renewable energy sources in order to offset the carbon emissions generated by the tournament. The Cricket World Cup aimed to achieve the ambitious objective of becoming a zero-waste event. This entails reducing trash production and redirecting the maximum amount of garbage away from landfills by implementing recycling and composting initiatives.
Recycling and composting stations were made available for fans attending matches, promoting the usage of reusable containers and utensils to minimize the consumption of single-use plastics. Recycling bins and composting facilities were easily accessible at all locations in order to minimize the tournament's carbon emissions. The start of exclusive shuttle services was done to convey Cricket World Cup enthusiasts to and from the stadiums, minimizing the quantity of individual automobiles on the road and diminishing traffic congestion and pollutants. The sponsors of the Cricket World Cup 2023 also urged to embrace environmentally sustainable methods in terms of minimizing the amount of packaging they use, using sustainable products, and thereby decreasing their own carbon footprints. For e.g., although its Mysuru brewery is now India's first Net Zero brewery, BIRA 91 is actively pursuing its goal of becoming the country's first Net Zero beer firm by 2025.  In order to address the issue of plastic pollution, certain areas known as "plastic-free zones" were created at the venues (Singal, 2023). These areas enforced a rigorous ban on single-use plastics, such as water bottles and food containers. In the near future, more such activities are in line to be adopted for the greening the game of cricket and maintaining its evergreen charm.
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