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Abstract 
 
Although social pressure may affect the behavior of individuals, it is very hard to evaluate 
empirically. A soccer field is an attractive testing ground in the sense that both performance 
and social pressure by spectators are measurable. The drawback is that the number of 
spectators is an endogenous variable. To solve this problem, I use pre-game precipitation as 
an instrument for the number of spectators at Swedish soccer games as it reduces attendance 
but not relative performance on the field. I find that organized home supporters manage to 
generate home wins. Highly skilled athletes are consequently influenced by social pressure, 
which can also help explain the well-known home field advantage. 
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1. Introduction 

 

Traditional economic theory does not take into account the possibility that individuals’ 

choices are affected by social pressure. Following a theoretical contribution by Akerlof 

and Kranton (2000), a recent empirical economics literature has started to shed light on 

this question. Della Vigna et al. (2012) find that social pressure is an important 

determinant of door-to-door fund raising. Falk and Ichino (2006), who use an experiment 

and Mas and Moretti (2009), who use data on supermarket cashiers, show that peer 

pressure exists in the work place. Gerber et al. (2008) report that social pressure increases 

voter turnout. A distinctive feature of social pressure is that it is difficult to measure in 

most environments. Soccer games provide an exception in that social pressure 

approximated by the number of spectators attending a game as well as individuals’ 

performance can be readily measured. A number of papers have consequently studied 

how soccer referees are affected by social pressure; see, e.g., Nevill and Holder (1999), 

Sutter and Kocher (2004), Garicano et al. (2005) and Dohmen (2008a). However, this 

literature has not taken into account the fact that the number of spectators is an 

endogenous variable, which may bias the results.3 Moreover, if spectators manage to 

influence the game through social pressure, then the effect is likely to arise foremost from 

organized supporters who are more visible and boisterous than other spectators, such as 

families and business people. So far, however, data on these types of supporters have not 

been available.  

I address these problems by using unique police intelligence data on the number 

of organized supporters, game by game and team by team, in the highest Swedish soccer 

league, and by using precipitation, which obviously is exogenous to game outcome as an 

instrument for the number of organized home supporters. I found that precipitation during 

a pre-game day is a strong predictor of attendance. For example, 5 ml. of precipitation 

leads to approximately a 10-percent reduction in the number of organized home 

supporters. I then studied whether these supporters manage to influence the outcome of a 

game and found strong support for the social pressure hypothesis. A 10-percent reduction 

                                                 
3 An exception is Pettersson-Lidbom and Priks (2010), who exploit the fact that some Italian soccer teams 
temporarily had to play games without spectators due to an exogenous hooligan incident. They show that 
referees are favorable towards home teams when influenced by social pressure. 
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in the number of organized home supporters in the stadium leads to a 4-percent reduction 

in the probability of a home win.   

It is, of course, important that the precipitation instrument does not affect the 

outcome of a game. It could be argued that precipitation makes the game outcome more 

unpredictable, thereby making draws more likely. I addressed this by controlling for 

precipitation during game day, and found that this does not affect the results qualitatively. 

I also present suggestive evidence regarding the effect of the number of spectators 

on the home-field advantage. The result shows that the total number of spectators does 

not affect the probability of a home win, even though most of the spectators support the 

home team. In other words, I did not find support for a home-field advantage effect when 

measuring the number of spectators as in the previous literature. 

Both players and referees may be affected by social pressure. In an attempt to 

disentangle the two effects, I show that referees do not favor the home team in terms of 

yellow and red cards in games with many organized home supporters. This indicates that 

it is the players rather than the referees who are sensitive to pressure from the crowd.  

In a nutshell, I find that not only do charity givers, cashiers and voters respond to 

social pressure, as has been shown previously, but that there is also a large causal effect 

on the behavior of professional soccer players. The result also helps explain the strong 

home-field advantage in sports; see, e.g., Schwartz and Barsky (1977) for various team 

sports, Clarke and Norman (1995) for soccer, Morley and Thomas (2005) for cricket, 

Balmer et al. (2005) for boxing, and Koning (2005) for speed skating. Arguments such as 

travel fatigue (Nevill and Holder, 1999), familiarity with local conditions (Pollard, 2002) 

and hormones (Neave and Wolfson, 2003) have been used to explain this phenomenon. 

Here, I extend this analysis by showing that social pressure from organized home 

supporters may cause this phenomenon. In a related paper, Dohmen (2008b) finds that 

home players choke under pressure, i.e., shoot penalty kicks outside the goal, more than 

away players, when they face hostile faces behind the goal. This speaks against the home-

field advantage hypothesis, but it supports the view that players are affected by social 

pressure from the crowd. While my analysis is the first to use weather as an instrument in 

the context of social pressure, it has previously been used as an instrument for income; 

see Paxson (1992), Miguel et al. (2004) and Miguel (2005).  
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Vast costs are associated with policing soccer games and there is currently a 

heated debate in Europe regarding who should pay for these costs; see, e.g., BBC April 9, 

2003 and The Guardian, August 28, 2009. Indications are that soccer clubs may tend to 

be reluctant to contribute to this cause by investing in guards, surveillance cameras and 

other equipment, etc. While they are most likely in favor of assisting the police in 

reducing supporter violence, a reason may be that the home-field advantage may 

disappear, since some unruly supporters may in fact help their team to win. The policy 

implication is that law-enforcement officers can use this information when deciding on 

police deployment and which type of payment mechanisms to use; see also Nyberg and 

Priks (2013). 

The paper proceeds as follows. Section 2 deals with the data and empirical 

strategy. Section 3 shows the results and Section 4 concludes. 

 

2. Data and empirical strategy 

The referees in the highest Swedish soccer league, Allsvenskan, file a report after every 

game. I used data from these reports, which include information on goals, yellow and red 

cards, the number of spectators and the identity of the referees. Data on the number of 

organized supporters for both home and away teams was obtained from the Swedish 

National Police Force. It is based on intelligence work by the police, who monitor the 

supporters, and the number of tickets sold to members of supporter clubs. Many of these 

supporters stand together behind one of the goals. They typically wear clothes with their 

team’s colors, chant songs and slogans to support the players of their own team and some 

even throw objects to put pressure on the other players and the referees. Weather data 

from the different locations where soccer in Allsvenskan is played are collected by the 

Swedish Meteorological and Hydrological Institute.  

Table 1 reports the summary statistics from the seasons 1999-2005, and shows 

that Swedish soccer is characterized by a strong home-field advantage. The home team 

won in 44 percent of the games. In 30 percent of the games there was a draw and in 26 

percent of the games the away team won. The home team scored, on average, 1.54 goals 

per game and the away teams scored 1.20 goals. The number of spectators varied 
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between 503 and 42,386. On average, 8,733 spectators attended one of the 1,273 games.4 

The police reported the number of organized home supporters in 838 games. On average, 

900 organized home supporters attended a game. The average amount of precipitation 

during a pre-game day (measured at 6 p.m. during the previous 12-hour period) is 2,07 

ml. The correlation coefficient between precipitation in the pre-game day and the game 

day is 0.23. 

 

                                              TABLE 1. SUMMARY STATISTICS

Mean St.Dev. Min Max Obs.
Home win 0.44 0.5 0 1 1,273
Away win 0.3 0.46 0 1 1,273
Draw 0.26 0.44 0 1 1,273
Home goals 1.54 1.33 0 8 1,273
Away goals 1.20 1.14 0 8 1,273
Organized home supporters 900 1,228 0 11,500 838
All spectators 8,733 5,989 503 42,386 1,273
Precipitation pre-game day 2.07 4.85 0 43.2 1,260
Precipitation game day 2.18 5.00 0 50.6 1,260  

 

I used 2SLS specifications to isolate the mechanism. The exogeneity of the 

variation in precipitation is crucial for the identification strategy. In the first-stage 

regression, precipitation during a pre-game day is used to instrument for the number of 

organized home supporters. I ran 

                                               cttctcct SbZaX                            (1) 

where ctX  denotes the number of organized home supporters in match combination c in 

period t (spring or fall season). The term ca denotes match-combination fixed effects, ctZ  

precipitation, tS  season fixed effects for every spring and fall and ct  is a disturbance 

term. The second-stage equation estimates the impact of the number of organized home 

supporters on the probability of a home win ctY :   

                                               cttctcct SXY                                       (2) 

                                                 
4 One game was played with empty grandstands due to a previous hooligan incident. This observation is 
therefore excluded. The results do not change qualitatively when the observation is included. 
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3. Results 

Table 2 shows the reduced-form regression. Higher levels of precipitation (which in 

almost all cases was in the form of rain) are associated with significantly fewer home 

wins. If it rains during a pre-game day, then it rains, on average, 5 ml. The probability of 

a home win is reduced by 4 percent. This is the first indication that precipitation affects 

the home-field advantage. The first-stage relationship between precipitation and the 

number of organized home supporters is very strong. 

 

TABLE 2. PRECIPITATION AND THE HOME-FIELD ADVANTAGE (Reduced form)

Dependent variable: Home win
Sample [1]
Precipitation Pre-game day -0.0073*

(0.0036)
Constant 0.491***

(0.084)

R2 0.35
Observations 1,258
Note: *** indicates signficance at the 1 percent level, ** at the 5 percent level, and * at the 10 percent level.
The regressions include game-fixed effects and season-fixed effects. The standard errors are clustered at the
level of the home teams.  
 

Table 3 (column 1, panel B) shows that 5 ml. precipitation leads to approximately 

80 fewer organized home supporters, which corresponds to almost a 10 percent reduction. 

The result is significant at the 1 percent level. Panel A reports the result from the second 

stage. Column 1 shows that an increase in the number of organized home supporters by 

80 (following a 5 ml. change in precipitation) tends to increase the probability of a home 

win by 4 percent. This result is significant at the 5 percent level. 

Precipitation is clearly an exogenous instrument, but it should also satisfy the 

exclusion restriction: weather shocks should affect the game outcome solely through the 

number of organized supporters. It can be argued that a wet field leads to more 

randomness in the outcome of games. To control for this possibility, I ran the main 2SLS 

regression using precipitation during game day as a control. The results reported in 

column 2 of Table 3 are virtually the same as before.5 

                                                 
5 The results are also robust to the inclusion of referee-fixed effects. 
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             TABLE 3. SOCIAL PRESSURE AND THE HOME-FIELD ADVANTAGE
[1] [2] [3] [4]

Panel A (Second stage)                    Dependent variable: Home win

Org. home supporters 0.054** 0.050**
(0.022) (0.022)

All spectators 0.015 0.013
(0.014) (0.014)

Precipitation game day -0.004 -0.004
(0.005) (0.005)

Constant -3.26** -2.95*** -3.99 -3.38
(1.71) (1.31) (3.97) (3.93)

Observations 825 825 1,258 1,258

Panel B (First stage) Dependent variables: Organized home supporters in 
column [1] and [2] and all spectators in column [3] and [4].

Precipitation Pre-game day -0.167*** -0.166*** -0.479** -0.487**
(0.061) (0.061) (0.224) (0.231)

Preciptiation Game day -0.007 0.032
(0.055) (0.217)

Constant 58.06*** 58.09** 186.82*** 286.83***
(6.84) (6.85) (15.20) (15.21)

Observations 825 825 1,258 1,258
Note: *** indicates signficance at the 1 percent level, ** at the 5 percent level, and * at the 10 percent
level. The attendence is multiplied by 100. The regressions include game-specific fixed effects and 
season-fixed effects. The standard errors are clustered at the level of the home teams.  

 

The previous literature has only had access to the number of spectators at large, 

which includes organized supporters, families, business people, etc. It is interesting to 

study whether this variable affects the outcome of games when the endogeneity problem 

is addressed. To this end, two instruments would be required. However, with only one 

instrument, an alternative - and more suggestive - approach to separating the two effects 

is to redefine the endogenous variable to include not only organized home supporters but 

all spectators in the stadium. Column 3 in Table 3 shows that 5 ml. of rain leads to 240 

fewer spectators in the stadium (Panel B). However, in contrast to the organized home 

supporters who manage to influence games through social pressure, and in contrast to the 

findings in earlier studies, the result in column 3 in Panel A shows that spectators at large 
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do not affect the game. The result is not altered when precipitation during pre-game day 

is controlled for in column 4. 

In Table 4, I report the results when the dependent variable is home goals (column 

1) and then away goals (column 2). An increase by 80 organized following again 

following a  home supporters leads to 0.06 more home goals per game. This amounts to a 

4-percent increase in the number of goals and the result is significant at the 5-percent 

level. However, the number of organized home supporters does not significantly affect 

the number of away goals.  The results show that compared to a game without organized 

home supporters, the average-size home crowd, 900 supporters, manages to generate 0.6 

home goals. 

 

        TABLE 4. SOCIAL PRESSURE, HOME AND AWAY GOALS, AND CARDS
[1] [2] [3] [4]

Panel A (Second stage)                  Dependent variables: Home goal in column [1], away goals 
in column [2], yellow home cards - yellow away cards in 
column [3] and red home cards - red away cards in column [4].

Organized home supporters 0.081** -0.041 0.032 -0.020
(0.040) (0.070) (0.140) (0.031)

Precipitation game day -0.005 0.007 -0.014 -0.001
(0.013) (0.008) (0.024) (0.003)

Constant -3.35 3.70 1.68 1.65
(2.29) (3.95) (8.58) (1.83)

Observations 825 825 825 825

Panel B (First stage) Dependent variable: Organized home supporters

Precipitation pre-game day -0.166*** -0.166*** -0.162*** -0.162***
(0.061) (0.061) (0.063) (0.063)

Preciptiation game day -0.007 -0.007 -0.018 -0.018
(0.055) (0.055) (0.057) (0.057)

Constant 58.09** 58.09** 60.24** 60.24**
(6.85) (6.85) (9.20) (9.20)

Observations 825 825 825 825
Note: *** indicates signficance at the 1 percent level, ** at the 5 percent level, and * at the 10 percent 
level. The variable organized home supporters is multiplied by 100. The regressions include  
game-specific fixed effects and season-fixed effects. The regressions in column [3] and [4] include 
referee-fixed effects. The standard errors are clustered at the level of the home teams.   
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Finally, the analysis does not reveal whether it is the players or the referees who 

are affected by social pressure. I addressed this by studying if home supporters affect the 

number of yellow and red cards handed out by referees. Referees control the games by 

having the possibility to adjudicate fouls, yellow cards, and red cards. If a player receives 

two yellow cards, or one instant red card, then he is sent off the pitch. As shown in Table 

4, columns 3 and 4, I do not find that referees treat home teams better in terms of yellow 

and red cards when there are more organized home supporters in the stadium. This 

indicates that it is the players rather than the referees who are affected by social pressure. 

An alternative explanation is that the pressure is directed more towards the players than 

the referees. 

 

4. Conclusions 

This paper contributes to an emerging empirical literature which attempts to identify the 

effects of social pressure on individuals’ behavior. I address this question by studying the 

home-field advantage in sports. In order to separate the endogeneity between the outcome 

of games and the size of the crowd, I use precipitation as an instrument for the number of 

organized home supporters. I find that these supporters manage to influence the game 

outcome such that there are more home goals, which leads to significantly more home 

wins. Suggestive evidence indicates that the players rather than the referees are affected 

by social pressure. In contrast to the previous literature, I do not find that the number of 

spectators as a whole affects the players or the referees.  

 Pressure inside the arenas is intense, but the players are highly skilled, highly paid 

and used to their working environment since games are played week after week. This 

evidence suggests that individuals in other professions may also be affected by social 

pressure from spectators, or possibly the media or peers. 

The results also reveal why soccer clubs tend to be reluctant to participate in 

combating hooliganism. Organized supporters, some of whom are violent, help the teams 

to win. This places the clubs in a prisoner’s dilemma-like situation where each club wants 

to create a home-field advantage. However, if they all behave in the same way, they will 

all lose by having overly aggressive supporters. This insight can help policy makers in 

setting up mechanisms to deter hooliganism.   
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