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Abstract

The paper examines the effects of public spending on the number of medals achieved at the country level in the Summer Olympic Games. Bernard and Busse (2004) and other contributions find that GDP is a key determinant of success. We provide evidence that, in addition, government expenditure on sports is relevant to explaining the number of medals each country achieved between 1980 and 2004.

CAN GOVERNMENTS BUY OLYMPIC MEDALS?

1. Introduction
Evaluated by criteria such as the number of countries and athletes participating and the size of the global television audience reached, the Summer Olympic Games is unquestionably the world’s greatest festival of sport. Naturally, and probably inevitably, it has also become a political forum where success for a country’s sportsmen and sportswomen becomes a source of prestige that can be exploited by governments. During the Cold War, the United States and the Soviet Union treated the Olympics as a stage where the merits of their respective political systems could be demonstrated. More recently, China’s substantial improvement in the medal count has matched its aspirations to be considered a super power. Small countries too seek medals, as evidence that they are to be taken seriously as nation states.

Given all this, it is understandable that an academic literature, principally from sociology and economics, has developed to try to shed scientific light on the determinants of medal performance. Sociologists Ball (1972), Novikov and Maksimenko (1973), Levine (1973) and Grimes et al. (1974) were pioneers in establishing the combined influence of economic, demographic and political factors in driving success at the Games. Little follow-up work emerged in the 1980s, probably because medals data became distorted by a minor boycott at the Olympic Games in 1976 and very major boycotts, by the United States and other western nations and by the Soviet Union, in 1980 and 1984 respectively. However, as the Olympic Movement has recovered from this bleak period in its history, analysts have returned to the issue, employing more sophisticated econometric techniques than the pioneers. A particularly influential paper in a high profile journal, Bernard and Busse (2004), employed tobit estimation to examine determinants of country medal shares, based on data from the period 1960-1996 (2000 was a hold-out sample for out-of-sample testing). Amongst those who have subsequently developed the Bernard and Busse framework, Rathke and Woitek (2008) adapt it to estimate a medals production function against which countries’ efficiency levels may be judged (they also extend the analysis to cover Olympic diploma awards and disaggregate to different sets of disciplines).

The Bernard and Busse paper confirmed that population size and per capita GDP were highly significant in accounting for medal share. That the coefficients were not significantly different from each other was interpreted as showing that what really mattered for performance was the size of a country’s economy, its GDP. Additional explanatory power was obtained from including dummy variables to represent communist regimes and host nations. Positive signs here reflected that communist societies over-achieved relative to their levels of national income and host countries tended to do better than they would normally have been expected to do. Overall, while the basic model had weak predictive power out of sample, it became useful for forecasting once a lagged dependent variable was added to the specification.

The strength of the Bernard and Busse approach is that it succeeds in identifying proximate determinants of medal success and therefore provides an effective tool for forecasting and for benchmarking performance levels of individual countries. Its limitation is that it cannot capture what lies behind the role played by each of the factors included in the model. For example, Rathke and Woitek (2008) interpret the importance of income level as reflecting a country’s ability “to train athletes, build and maintain training facilities, develop better training methods, and so on”. This suggests that it is government spending on sports that is crucial; but an equally plausible explanation a priori is that elite athletes are more likely to emerge in richer countries because their population is better housed and better nourished and has the disposable income to take up organised games in the first place. Success by Communist countries could be related to the political ability of their governments to allocate large budgets to sport; but the most important factor may have been that they could direct very young athletes into specialist academies and subject them to rigorous training regimes in a way that might not have been possible in more liberal societies. Positive hosting effects could be attributed to countries devoting more resources to preparation programmes because they were in the spotlight; but they may primarily just reflect the home advantage phenomenon present in most sports. The strong significance of the lagged dependent variable may capture genuine momentum effects (for example, success raises the aspiration level of athletes in the next generation); but it will also pick up country fixed effects such that it shows that some nations outperform others for reasons that remain unknown.
This ambiguity in how the importance of the covariates should be interpreted implies that the model can provide little direct guidance to those who formulate policy. Indeed, none of the covariates (except, possibly, hosting the Games) is likely to be under the influence of policy makers responsible for determining the appropriate scale of the sports budget where winning medals is a goal. Our adaptation of the Bernard-Busse framework therefore seeks to test the effectiveness of public expenditure on sport by introducing a measure of such expenditure into the model as an additional factor in accounting for medal shares.
2. Data
Data on medals in the Summer Games were obtained from the website of the International Olympic Committee (www.ioc.com). GDP and population statistics were based on World Bank (2007). GDP was measured in US dollars of year 2000 at purchasing power parity exchange rates.

Data to estimate the basic model were therefore readily available; but adapting it to capture the role of public spending on sport is harder because a consistent series is unavailable by country. However, we exploit instead UN data for public expenditure on “recreational, cultural and religious affairs”, which is one of nine categories of the Classification of Functions of the Government (COFOG) (United Nations, 2000).

COFOG classifies public spending according to purpose and is therefore independent of the organisational structure of government. This makes it more useful for comparisons across countries and time because it is not sensitive to which levels of government are responsible for particular economic and social functions. Spending on our focus category of “recreational, cultural and religious affairs” was available for 239 country/ year observations from 1990 (IMF, Government Financial Statistics, various issues).

IMF statistics and OECD National Accounts do not disaggregate further to reveal spending just on sport. EUROSTAT does, however, provide such information if only for five EU countries and if only for approximately the last ten years. But in all these five countries, sport consistently accounted for close to 35% of all public expenditure on “recreational, cultural and religious affairs”. This encouraged us to use the broader category of spending as a proxy for sports spending.      
The availability of public spending information dictated that our empirical analysis embraced the Olympiads of 1992, 1996, 2000 and 2004. We use the average per capita sport spending in the contemporaneous year of the Olympic Games as well as in the previous three years. Since our data availability starts in 1990, in the case of the 1992 Olympic Games we use the average per capita sport spending in the contemporaneous year of 1992 and the two previous years of 1990 and 1991.  Our data period is therefore later than that in Bernard and Busse (2004) though overlapping through the inclusion of the Games of 1996 and 2000.

3. Empirical Analysis

In Table 1, column 1 to 4, we reprise the Bernard and Busse (2004) model applied here to a later period (and without yet including our public expenditure variable). The dependent variable is medal share for country i in year t and estimation is by random effects tobit. Column (1) reports the result of a univariate regression which shows that countries with greater population tend to win more medals. Column (2) confirms the importance of per capita GDP and, as in Bernard and Busse, the coefficient estimates on the population and per capita income variables are not significantly different from each other. This implies that a country with half the population but twice the GDP of another can be expected to win a similar number of medals.
In Column (3), we follow Bernard and Busse in including a dummy variable to represent the host country for a particular Games, which, as expected, attracts a positive coefficient with a point estimate that hosts enjoy a 1.7 percentage point increase in medal share. However, we include in addition dummy variables signifying host countries for the immediately preceding and immediately following Games. The coefficient on the latter is positive and highly significant, consistent with the notion that hosts upgrade their sports programmes (for example by hiring eminent foreign coaches) on winning the bid and this already shows positive results at the Games held in between. However, while signed positive, the dummy variable host next Olympics, is not statistically significant. Any legacy effects tend therefore to be limited. The organisers of the 2012 London Games have claimed that one of the benefits would be a permanent gain in Britain’s ability to win medals.

Column 5 introduces extra variables (which prove to be statistically significant) to represent the age structure of the population (number of persons 15-24) and countries which were or had recently been Communist (including in the latter group Belarus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Russia, Slovak Republic) and other countries which had planned economies (including Albania, China and North Korea). All the preceding results are robust to the introduction of these new variables.
The findings from column 1 to 4 confirm that results from applying the Bernard and Busse (2004) approach to our period of analysis are similar to those reported in their paper. In column 6, we supplement the specification with our measure of per capita spending on sport in the current year and the previous three years. We introduce per capita sport spending in logs, thus coeffients can be interpreted as elasticities. The key result is in Column (6). Here, sports spending attracts a positive sign and is highly significant (a 1% increase in per capita expenditure on sport raises expected medal share by 0.3 percentage points, a large impact given, for example, that America, the most successful nation, won only 13% of medals in the data period) while the per capita GDP variable loses significance altogether. One implication is that, as suspected by Rathke and Woitek (2008), the income variable was in fact positive in Bernard and Busse only because it was correlated with the level of resources devoted to sport. A second implication is that increasing the government budget for sport indeed has the potential to bring greater Olympic success for the country.

The functional form of the specification already allows for diminishing returns to public expenditure on sport: it constrains successive proportionate increases in expenditure to have a constant impact on medal share even though increments are becoming larger in terms of absolute dollars. However, we experimented by including a quadratic representation of spending to test the possibility that diminishing returns could be more pronounced than this. Following Bernard and Busse, we also added a lagged dependent variable. The results are displayed as Columns (7) and (8), the difference between these being that communist is omitted from (8) after proving decisively insignificant in (7). The results in (8) attribute strong influence to previous Olympic performance and government spending continues to be shown as important, with signs that its benefits level off at a high level of per capita expenditure. Although the quadratic formulation, generates a turning point, this occurs at a high enough level in the distribution that we do not conclude that medal share is actually diminished by extreme levels of budget. Rather the role of the squared term is to capture that increases in resources deliver fewer and fewer extra medals. The failure of the communist dummy to retain significance suggests that it was its positive correlation (0.13) with government spending that drove earlier results and the dynamics captured by the lagged dependent variable appear to account for the continued success of the states in question in the immediate post communist era at the end of the data period.

The apparent turning point in the relationship between medal share and dollar per capita spending on sport is significantly increased if the United States is excluded from the exercise. The United States is an outlier that achieved 13% of medals with, by international standards, a low level, less than $100, of per capita spending on sport. The explanation may be that key training and development programmes are effectively privatised to the college sports sector in disciplines such as track and field. and swimming for which large numbers of medals are awarded. Public spending data for America are therefore likely to underestimate the commitment of resources to sport. In any case, with the United States excluded, medal share is positively related to per capita expenditure up to $243. Only a small number of countries currently budget more than this amount.

Our conclusion is that population size is an important determinant of success at the Summer Olympics, presumably because exceptional athletes appear more often from a bigger pool. However, countries can increase their medal profile beyond what their population level would normally give them if they are willing to commit sufficient public funds to the sports sector. It is a question for future researchers whether this is more effective if focussed on spending to encourage mass participation (to increase the pool from which talent is recruited) or on spending on elite athletes’ training programmes.    
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Table 1. Random effects tobit model. Dependent variable: medal share
	
	Bernard and Busse (2004) estimations
	

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Last Olympic number of medals
	
	
	
	
	
	
	0.754

(24.25)***
	0.763

(25.24)***

	Log population
	0.006

(4.83)***
	0.007

(5.50)***
	0.007

(5.45)***
	0.006

(5.30)***
	0.007

(5.56)***
	0.010

(6.66)***
	0.002

(3.84)***
	0.002

(3.68)***

	Log per capita GDP 
	
	0.006

(3.20)***
	0.005

(2.86)***
	0.005

(3.21)***
	0.004

(2.26)
	0.000

(0.01)
	0.001

(0.88)
	0.001

(0.57)

	Host
	
	
	0.017

(3.79)***
	0.018

(3.89)***
	0.018

(3.86)***
	0.018

(3.91)***
	0.012

(2.64)***
	0.011

(2.51)**

	Host next Olympics
	
	
	0.015

(3.36)***
	0.015

(3.37)***
	0.015

(3.41)***
	0.019

(3.59)***
	0.013

(2.46)**
	0.012

(2.38)**

	Host previous Olympic
	
	
	0.006

(1.20)
	0.007

(1.32)
	0.007

(1.41)
	0.008

(1.46)
	0.001

(0.18)
	0.000

(0.05)

	Communist
	
	
	
	0.017

(3.13)***
	0.015

(2.90)**
	0.013

(2.32)**
	0.002

(1.16)
	

	Planned
	
	
	
	0.035

(2.01)***
	0.034

(2.01)**
	
	
	

	Log young population 
	
	
	
	
	-0.015

(2.34)***
	-0.013

(1.74)*
	-0.009

(1.96)*
	-0.009

(2.13)**

	Log per capita

sport spending
	
	
	
	
	
	0.003

(3.44)**
	0.003

(1.59)
	0.004

(1.91)*

	Squared log per capita

sport spending
	
	
	
	
	
	
	-0.0003

(1.65)*
	-0.0004

(1.91)*

	Constant
	-0.097

(4.39)***
	-0.156

(5.67)***
	-0.145

(5.44)***
	-0.146

(5.66)***
	-0.092

(2.69)***
	-0.130

(3.10)***
	-0.025

(1.24)
	-0.019

(0.97)

	Observations
	359
	350
	350
	350
	347
	237
	175
	175

	Number of countries
	90
	88
	88
	88
	88
	67
	65
	65


Absolute value of z statistics in parentheses. ** significant at 5%; *** significant at 1%            
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