Supplementary Table 1: Indicators for conceptual model of sustainability of the Olympic Games
	Indicator
	Proxy variable
	Definition
	Plausibility of attribution
	Justification
	Relation to sustainability 
	Scoring

	Ecological Dimension
	

	New construction
	Share of new-build venues 
	Share of new-build sports venues among total
	High
	New venues make up a major part of the new construction resulting directly from the event, adding to the ecological and material footprint. The total required area for all facilities of the Summer Games is estimated at a significant 671 hectares67.
	Resource use: ecological and material footprint49,50
	100 if ≤ 10%; 80 if ≤ 20%; 60 if ≤ 30%; 40 if ≤ 40%, 20 if ≤ 50%, 0 if > 50%

	Visitor footprint
	Number of tickets 
	Number of tickets sold
	High
	The number of visitors is a major driver of the ecological and material footprint of the Olympic Games. Ceteris paribus, a higher number of visitors increases both the size of the facilities required (stadia, hotels, transport) and the number of trips, often via plane. 
	
	Summer: 100 if ≤ 3m; 80 if ≤ 4m; 60 if ≤ 5m; 40 if ≤ 6m; 20 if ≤ 7m; 0 if > 7m
Winter: 100 if ≤ 1m; 80 if ≤ 1.2; 60 if ≤ 1.4; 40 if ≤ 1.6m; 20 if ≤ 1.8m; 0 if > 1.8m

	Event size
	Number of accreditations 
	Number of persons accredited in an official function 
	High
	The number of accreditations is a major driver of the ecological and material footprint of the Olympic Games. Accredited persons need to be transported in planes, trains and busses, seated in stadia, housed in hotels. Ceteris paribus, a higher number of accredited persons results in a larger size for event facilities and services68.
	
	Summer: 100 if ≤ 150k;, 80 if ≤ 200k; 60 if ≤ 250k; 40 if ≤ 300k; 20 if ≤ 350k; 0 if > 350k
Winter: 100 if ≤ 40k; 80 if ≤ 60k; 60 if ≤ 80k; 40 if ≤ 100k; 20 if ≤ 120k; 0 if > 120k

	Social Dimension
	

	Public approval
	Degree of support for hosting the event
	Share of respondents in dedicated polls that supports hosting the event
	High
	Mega-events are often highly contested and can divide societies in host cities and nations69,70. Public approval of the event reduces the divisive effects and is one indicator to what degree the event contributes to people’s needs and expectations. 
	Guaranteeing public approval and cohesion by pursuing public policies with public approval71 
	100 if ≥ 90%; 80 if ≥ 80%; 60 if ≥ 70%; 40 if ≥ 60%; 20 if ≥ 50%; 0 if < 50%

	Social safety
	Displacement of population
	Number of people directly displaced by the preparation for the event
	Medium to High
	Due to the space requirements of the Olympic Games and their often central location in cities, displacement of the population is common72,73. Uprooting people from their place of residence is a major disruption in their lives and puts an exceptional burden on a few, often poor, people to host an event for many, negatively impacting social equity. 
	Social safety and right to safe shelter as basic elements of social sustainability71
	100 if no displacement or relocation; 80 if temporary displacement (often homeless people during the Games); 60 if permanent displacement of less than 100; 40 if permanent displacement of more than 100 but less than 500 people; 20 if permanent displacement of more than 500 but less than 1000 people; 0 if permanent displacement of more than 1,000 people

	Rule of law
	Modification of legislation due to the event 
	Extent and severity of changes in the legislation due to the event
	High
	Mega-events can be used for introducing new legislation with both positive and negative effects. In most cases, this facilitates expropriation, extraordinary police power, tax exemptions, restrictions on associations, exceptional zones that limit free speech or free assembly, and others. These constitute exceptions to the rule of law that can infringe or curtail people’s rights, such as freedom of expression and freedom of movement74–76. 
	Rule of law as basic component of social justice and strong institutions (SDG 16)
	100 if positive change, no change or inconsequential changes that do not benefit event owner; 80 if minor, event-related changes that do not infringe human rights but benefit event owner (e.g. tax exemptions, immigration facilitation); 60 if one minor, event-related change that also infringes human rights (e.g. limiting free speech in a circumscribed way); 40 if several minor, event-related changes that also infringe human rights; 20 if one major change in at least one legal code that infringes significantly human rights (e.g. facilitation of expropriation); 0 if several major changes in multiple legal codes that infringe significantly human rights 

	Economic Dimension
	

	Budget balance
	Cost overrun of event
	Cost overrun of sports-related costs
	High
	Cost overruns are a recurrent phenomenon in the Olympic Games and reduce the funding available for other projects4. They unexpectedly alter the anticipated cost-benefit ratio, leading to misallocation of funding.
	Efficient allocation as key principle of a sustainable economy77
	100 if ≤ 10%; 80 if ≤ 20%; 60 if ≤ 40%; 40 if ≤ 60%, 20 if ≤ 80%, 0 if > 80%

	Financial exposure
	Public share of funding
	Share of funding of sports-related costs coming from various levels of government
	High
	A high public share of funding indicates, ceteris paribus, high potential opportunity costs, as money spent on the Olympics cannot be spent on other activities with potentially higher sustainability. It further imposes long-time financial burdens on host cities and nations, which negatively impact cities’ and countries’ future capacity to invest5,39,78.
	Long-term capacity of governments to meet financial responsibilities makes up a key element of fiscal sustainability79
	100 if ≤ 15%; 80 if ≤ 30%; 60 if ≤ 45%; 40 if ≤ 60%, 20 if ≤ 75%, 0 if > 75%

	Long-term viability
	After-use of venues
	Extent of long-term usage of a basket of six venues (see Preuß et al.80, p. 32)
	Medium to High
	Mega-events can result in white elephants, i.e. oversized and underused infrastructure, after the event81,82. A high degree of after-use of venues follows essential principles of sustainability as the long-term use of infrastructure.
	Extending the lifecycle of products, resource decoupling as important sustainability transformations6
	100 if all venues used with high degree of capacity utilization; 80 if 5 out of 6 venues used with high degree of capacity utilization; 60 if at least 4 out of 6 venues used with high degree of capacity utilization; 40 if at least 3 out of 6 venues used with high degree of capacity utilization; 20 if  at least 2 out 6 venues used with high degree of capacity utilization; 0 if 1 or 0 out of 6 venues used with high degree of capacity utilization. All temporary venues dismantled after the event are counted as long-term viable. Retrofitting and remodeling are permitted. The score is based on after-use as of end of 2019.



