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MAKING THE BEAUTIFUL GAME
A BIT LESS BEAUTIFUL

(with Luis Garicano)
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I do not, however, deny that I planned sabotage. I did not
plan it in a spirit of recklessness, nor because I have any love of
violence. I planned it as a result of calm and sober assessment.

—NEeLSON MANDELA’S STATEMENT AT THE OPENING OF

THE DEFENSE CASE IN THE R1vonia TriaL (PRETORIA

SuprREME COURT, APRIL 20, 1964)

STRONG INCENTIVES OFTEN HAVE DYSFUNCTIONAL CONSEQUENCES. CIA FIELD
agents rewarded on the number of spies recruited fail to invest in devel-
oping high-quality spies (WMD Commission Report 2005, p. 159).
Civil servants rewarded on outcomes in training programs screen out
those who may most need the program (Anderson et al. 1993; and
Cragg 1997). Training agencies manipulate the timing of their train-
ees’ performance outcomes to maximize their incentive awards (Courty
and Marschke 2004). Teachers cheat when schools are rewarded on
student test scores (Jacob and Levitt 2003). A theoretical literature
going back at least 30 years (for instance, Kerr 1975; Holmstrom and
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Milgrom 1991; and Baker 1992) has studied the possibility of dysfunc-
tional responses to incentives in different settings. Essentially, as Baker
(1992) carefully argues, when output is not clearly observed, what mat-
ters is the correlation, on the margin, between what is rewarded and the
desired action.

Dysfunctional responses may occur not only in cases of individual
incentive contracts but also in settings where individuals compete with
each other and are rewarded on the basis of relative performance. In
these settings, strong incentives may be particularly damaging if agents
can devote resources not only to productive activities but also to depress-
ing each other’s output.

However, whereas anecdotal accounts of “back-stabbing,” bad-
mouthing, and other sabotage activities are easy to find, there does
not exist any systematic work documenting such responses. An obvi-
ous reason why such actions are usually impossible to document is that
workers who sabotage their fellow workers’ performance typically go to
great lengths to conceal their actions.

Viewed from this perspective, this chapter studies an incentive change
in a natural setting where both productive and sabotage activities can
be directly observed. Our setting is a sports context, and the sport we
are concerned with is, again, the most popular in the world: soccer.

Football teams that engage in league competition (round-robin tour-
naments) have historically been rewarded with 2 points for winning a
match, 1 point for tying, and no points for losing. In the run-up to the
football World Cup that was to take place in the United States in 1994,
the governing body of the game, FIFA, decided to change the reward
for the winning team from 2 points to 3 points while leaving the reward
for ties and losses unchanged.

The objective of FIFA, worried about the possibility of empty stadi-
ums in the United States, was to raise the incentive to attack in games,
with a view to driving up the number of goals and overall excitement
levels (for example, USA Today 1994). The Los Angeles Times (Dwyre 1993)
reports: “An underlying reason for FIFA’s action, and for World Cup
Chairman Alan Rothenberg of the United States pushing hard for it,
was the feeling that American fans, used to higher-scoring American
games, would be much less tolerant and much more quickly turned off
than a more traditional soccer audience by an early parade of 0-0 and
1-1 results.”

Citing experts of the game, The New York Times (Yannis 1994) com-
mented on the decision: “A decision by FIFA last June to reward teams
three points for a firstround victory instead of two has increased opti-
mism that teams will emphasize offense and produce a scoring spectacle

in the World Cup.”
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This change subsequently became part of the Laws of the Game (FIFA
2012) and was applied after 1995 to all league competitions worldwide.!
Interestingly, little if any intellectual analysis about the potential effects
of the rule change was done along the way.

We use a detailed data set on football matches in Spain before and
after the change to study the effect of this change in rewards along a
number of dimensions. In this context, we call “sabotage” any effort
that is intended to reduce the performance of the rival in the match. In
particular, we focus our analysis on all such destructive actions that are
perceived as “dirty play” or “negative play” and penalized in different
ways in the Laws of the Game (FIFA 2012).

Our setting has two key advantages. First, negative activities are observ-
able. We have information on the type of specialists in different actions
(productive and destructive) that teams choose to field. More impor-
tantly, both productive actions aimed at increasing one’s own output
and destructive actions aimed at decreasing the opponents’ output are
observed and routinely recorded in newspapers and box scores. Second,
we can take advantage of an unusual control group: The same teams that
engage in league play were playing at the same time in a different tourna-
ment that experienced no changes in incentives. Using their behavior in
this tournament, we can eliminate the effect of any changes in styles of
play or other time trends unrelated to the incentive change.

The change to the three-point rule that we study should lead teams to
try harder to win. This attempt to win may result in two types of actions:
Teams may undertake more offensive actions, but they may also play
“dirtier” (unsporting behavior punished in different ways) because it
now becomes more important to prevent the opposing team from scor-
ing a goal. Stronger incentives may then lead to more negative play. For
example, tackling an opponent may reduce his or her likelihood of scor-
ing but also poses an important physical risk to both players. An increase
in the value of winning may thus lead to an increase in this type of effort.
Does then the amount of dirty play increase? And if so, is it possible to
say that this is “bad,” and therefore unintended, as opposed to providing
simply a more intense, and perhaps even more fun, game? Put differ-
ently, are stronger incentives detrimental to the objective of FIFA?

Our analysis proceeds in four steps, as follows. First, we start by
describing the basic behavioral changes that took place after the rule
change. We find that, consistent with what we might expect, the intro-
duction of the new incentives was followed by a decrease in the number
of ties. However, the number of matches decided by a large number of

1 Professional soccer leagues in England had already introduced this change in the

reward schedule in 1981, that is, beginning in the 1981-82 season.
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goals declined. Measures of offensive effort, such as shot attempts on
goal and corner kicks, increased, while indicators of sabotage activity,
such as fouls and unsporting behavior punished with yellow cards, also
increased after the change. Of course, all of these results could follow
simply from time trends and, hence, they are merely suggestive at this
point.

Second, we proceed to use the control matches to estimate the effects
caused by the change in rewards. Most, but not all, of the changes we
observe in the previous before-after analysis are still present in the
differences-in-differences (DID) analysis we implement. We observe an
increase on the order of 10% in the measures of attacking effort desired
by FIFA. We find, however, that the number of fouls increased signifi-
cantly, by around 12.5%, as a result of the incentive change. The net
result of these opposing forces is that the number of goals scored did
not change.

We then try to understand the underlying mechanisms through
which these changes took place and the reason they neutralized each
other in terms of goal scoring by examining the way the behavior of
teams changed during the match. We expect teams that get ahead by
one goal to become more conservative, since conceding one goal from
this position would cause them now to drop two points rather than one
point. On the other hand, the behavior of teams that get behind should
not change a great deal because the marginal value of one goal (tying)
remains basically unchanged.?

The evidence we find is consistent with this hypothesis: Teams that get
ahead become more conservative by increasing significantly the number
of defenders they use. This change in the defensive stance has two con-
sequences: The probability of scoring an additional goal by a team that
is ahead drops significantly; moreover, by the end of the match, the los-
ing team ends up making significantly fewer attempts on goal than before
the incentive change. Hence, the winning team successfully manages to
“freeze the score.”

The fourth and final step is actually to show that this change repre-
sented undesirable sabotage rather than, say, desirable greater intensity in
the games. That is, we try to understand the welfare consequences of the
stronger incentives that are implemented. Public statements by FIFA
officials indicated that, in the spirit of Kerr (1975), they were increas-
ing the rewards for wins while hoping for more scoring; this result, we
know, did not happen. Still, a more intense match could be more fun

2 Under the new incentive scheme, the reward for a tie (one point) is a lower pro-
portion of points per win. On the other hand, there is an increase in the value of scoring
one goal on the way to scoring two, in terms of the option it gives on winning the match.
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even without more goals, if the public likes the greater emphasis on
defense. We find that this was not the case either. We exploit the lack
of selection in the assignment of teams to stadiums given that all teams
play in all stadiums and calculate the effect of playing at one’s home
stadium against a “dirtier” team, measured in several different ways.
Controlling for team fixed effects, we find that attendance at any given
stadium decreases significantly when the stadium is visited by teams that
play dirtier. This result is important in that it confirms the idea that the
significant increase in sabotage actions we find is, on the margin, unde-
sired by the public. We finally show that, indeed, attendance at stadiums
decreased as a result of the sabotage.

We conclude this chapter with a brief discussion of the potential rele-
vance our findings have for agency problems and the tournaments liter-
ature. Based on our findings, we also discuss how teams might respond
to recent proposals to change other rules. Thus far, rule changes have
been discussed and decided on with little data and even less data analy-
sis. From this perspective, our relatively speculative analysis may rep-
resent a contribution to this discussion. Overall, the evidence suggests,
consistently with the broad empirical agency theory literature (see Gib-
bons 1998 and Prendergast 1999, 2002 for reviews) that soccer clubs
reoptimized and changed their behavior in response to stronger incen-
tives but that they did this largely in a manner undesired by the princi-
pal: They engaged in more sabotage activities and managed to decrease
the output desired by the principal. The beautiful game became a bit
less beautiful. Thus, we see our evidence as supporting incentive models
with multiple tasks, where the cost of increasing incentives is encourag-
ing more effort of the “wrong” kind.

*

The data were obtained from Marca, which is the best-selling newspaper
in Spain, and from www.sportec.es. The setting concerns the Spanish
League competition La Liga, and we use data from the 1994-95 full sea-
son (370 games), the last one with the 2-1-0 scheme, and from the 1998-
99 full season (380 games) with the new 3-1-0 scheme. Using data that
are four seasons apart is convenient because, as in the previous chapter,
it does not require us to assume that teams immediately adjust their
behavior to the new situation. It also means that we will have to account
for any possible year effects in the data. To do this, we use data from the
Spanish Cup competition Copa del Rey as controls in our analysis. This
competition is an elimination tournament in which teams are randomly
paired together, no points are awarded, and the winner survives to the
next round. All changes in rules and regulations that took place during

the period of analysis apply equally to league and cup games except, of
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course, the change in rewards in league games. As a result, the behavior
of the teams in the cup tournament should be largely unaffected by the
change in the reward scheme in the league tournament.?

We have obtained detailed observations of multiple measures of
actions, both sabotage and the desired attacking or offensive effort, along
with the teams’ choices of specialists. They are described as follows.

PLAYER TYPES

In a soccer game, each team lines up one goalkeeper and ten field players.
Field players can be of three possible types: defenders, midfielders, or
attackers. Defenders, who play closest to their own goal, defend it when
it is under attack. This play often requires stopping rival players through
hard tackles or other types of dirty play. Thus, they are most likely to be
involved in sabotage activities. Attackers, or forwards, are the primary
scorers who play closest to the other team’s goal. They are players special-
ized in the type of effort (attacking actions) that FIFA wants to increase.*
Lastly, midfielders play between defenders and attackers, and their role is
to support both of these types of players.

We classify each of the players in every team that played in every
match in the sample using the official classification of players’ types pub-
lished by Marca and www.sportec.es. The data include information on
the number of the different types of players at the beginning of each
match and during each match. Although our main direct evidence comes
from changes in observed actions, the information on player types is
useful to study teams’ defensive and attacking stances.

ACTIONS

For every match and for every team in the sample, the data set includes
information on the number of destructive and productive actions.

3 If anything, this control group of games provides us with a lower bound on the
effects of the change in incentives. The reason is that players may adapt their style of
play to the new reward scheme in the league and, as a result, change how they play in
both league and cup games. We use two years of cup data before and two years after the
change (1993-94 and 1994-95 before and 1997-98 and 1998-99 after) to have a greater
number of matches in our sample since in an elimination tournaments the number of
total matches is smaller. We have also checked that the chosen years are not outliers in
terms of average goals scored, fouls, and other variables in league matches relative to
cup matches.

4 Data from Marca (2012) show that indeed sabotage actions are committed mainly
by defenders and attacking actions mainly by attackers (e.g., more than two-thirds of all
fouls and yellow cards are given to defenders, and attackers represent more than 70% of
the players who score at least one goal).
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Destructive Actions

Fouls

In the Laws of the Game (FIFA 2012), the following actions are sanctioned
as fouls: “Tripping or attempting to trip an opponent, charging into an
opponent, strlklng or attemptmg to strike an opponent, pushing an oppo-
nent, Jumpmg at an opponent in a careless or reckless manner or using
excessive force, blatant holding or pulling an opponent, and impeding the
progress of an opponent.” These actions are penalized in different ways.’

In addition to fouls, there are two color “cards” that the referee holds
up to indicate hard fouls and behavior that will not be tolerated: yellow
cards and red cards.

Yellow Cards

Yellow cards indicate a formal “caution” for any form of “unsporting
behavior,” which includes especially “hard fouls, harassment, blatant
cases of holding and pulling an opposing player, persistently breaking
the rules,” and other similar acts (FIFA 2012). In addition to being pun-
ished as a foul, a player who receives two yellow cards is given a red card
and ejected from the game without being replaced by a teammate.

Red Cards

Red cards are given after a second yellow card is given in the same match,
as well as for behavior that is clearly beyond the bounds of the game such
as “violent conduct, spitting at an opponent, using offensive or threaten-
ing language, and use of excessive force or brutality against an opponent.”

It seems apparent that these three types of destructive actions (fouls,
yellow cards, and red cards) are aimed at reducing the rivals’ output.
Empirically, around 85-90% of all such sabotage activities are fouls where
players are not booked with a card, 10-15% are fouls where a yellow card
is given, and typically less than 1% are actions punished with a red card.
For the most part, we focus our attention on fouls and yellow cards.

Productive Actions

With regard to actions aimed at scoring, we have data on shots, which
are attempts on the opposition team’s goal that missed the target, and
shots on goal, which are those that did not miss the target. The data
also include corner kicks, an action that is a consequence of attacking

5 Depending on the action and its severity, they are punished with either a direct
free kick or an indirect free kick. If they take place inside the penalty box, they are pun-
ished with a penalty kick. See Law 12 on fouls and misconduct in FIFA (2012).
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behavior: If during an attack the ball goes out of bounds over the end
line and was last touched by the defending team (e.g., a shot that was
deflected by a defender), the attacking team inbounds it from the near-
est corner by kicking it in from the corner arc.

OTHER VARIABLES

We also have data on the date of the game, the stage of the season (game
number), the winning record of each team at the time of the match, sta-
diums’ capacities, attendance at each match, and the operating budgets
of each team, a proxy for the strength of a team. Lastly, our data set
includes the number of goals by each team and their timing, as well as
information on extra time or injury time and player substitutions:

Extra Time or Injury Time

Soccer games have two 45-minute halves, at the end of which the referee
may, at his or her discretion, award what is often referred to as “extra
time” or “injury time.” Law 7 in the official Laws of the Game states that
“allowance for injury time is made in either period of play for all time
lost through substitutions, assessment of injury to players, removal of
injured players for treatment, wasting time, or any other cause. Allow-
ance for time lost is at the discretion of the referee” (FIFA 2012). Infor-
mation on the amount of extra time that referees add on may thus be
valuable as indirect, additional evidence on the amount of destructive
actions that took place.

Player Substitutions

Players may be replaced by a substitute at any time during the match.
Teams may use up to a maximum of three substitutes. We have informa-
tion on the timing at which substitutions take place.

We begin in figure 8.1 by presenting the probability distribution of
score margins before and after the change. The percentage of all matches
that ended in a tie decreases from 29.7% to 25.5%, and the number of
matches decided by a single goal (whether in favor of the home or vis-
iting team) experiences a large increase, from 31% to 40%. In absolute
terms, the number of tied games decreased from 110 to 97, the number of
matches that finished with a 1-goal difference increased from 115 to 153,
and those that finished with a difference of two goals or more decreased
from 145 to 130. Statistically, the before and after distributions are signifi-
cantly different (Pearson x(6) = 17.28; p-value: 0.008).°

6 We omitted margins above three games to conform to the practice of limiting the
Pearson analysis to bins for which the expected number of observations is at least five.
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Figure 8.1. Distribution of score margins before and after incentive change.

This first look at the data, therefore, suggests a clear, nonmonotonic
pattern in the outcomes: Teams are less likely to tie, but they are also
less likely to win by a typically “useless,” but possibly quite entertaining,
large number of goals.

Table 8.1 presents some descriptive statistics before and after the
change. This table does not account for possible year effects, as it only
reports changes in means, but it gives an idea of the main patterns
observable in the data. It also shows that the effects that we find in the
next section result, as we might expect, from changes in the “treatment
group.” We find, for instance, that there were statistically significant and
large increases in regular fouls, yellow card fouls, shots on goal, and
corner kicks. With respect to match outcomes, we see the drop in the
proportion of ties referred to before, as well as an increase in extra time
and a decrease in attendance.’

As indicated earlier, these results, though suggestive, could simply
reflect other trends in the way soccer is being played. We proceed in the
next section to study the relations of these changes to the changes in

7 Consistent with conventional wisdom, clubs play more defensively in away
games. The squad composition measured by, say, Number of defenders — Number of
forwards, is +1.05 (away games minus home games). This home-away difference is also
affected by the three-point rule: This difference becomes +1.17, more than a 10% increase.
Furthermore, there is also an induced increase in defensiveness in protection of a lead
that is more pronounced at away games after the three-point rule.
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Before After Difference
Offensive Play
Attackers 2.08 2.35 0.274%**
(0.0244) (0.0256) (0.0353)
N=1740 N=760
Shots 6.19 6.80 0.619%**
(0.124) (0.101) (0.16)
N=734 N=760
Shots on Goal 4.12 4.75 0.626%**
(0.0882) (0.0775) (0.117)
N=1760 N=760
Corner Kicks 5.29 5.94 0.649%**
(0.101) (0.0885) (0.134)
N=734 N=760
Sabotage Play
Defenders 4.05 3.93 -0.122%**
(0.0286) (0.03) (0.0415)
N=1740 N=760
Fouls 16.20 17.49 1.290%**
(0.191) (0.151) (0.243)
N=734 N=760
Yellow Cards 2.33 2.67 0.338%**
(0.0549) (0.0614) (0.0823)
N=734 N=760
Match Outcomes
Goals Scored 1.25 1.32 0.064
(0.0443) (0.0432) (0.0618)
N=1740 N=760
Tied Matches 0.297 0.255 -0.042
(0.0238) (0.0224) (0.0327)
N=370 N=380
Extra Time 3.46 3.97 0.506%**
(0.0647) (0.0593) (0.0878)
N=370 N=380
Attendance 0.755 0.719 -0.035%**
(0.00845) (0.00949) (0.0127)
N=370 N=380

Notes: This table reports differences in offensive and defensive effort and selected match-level statistics
in league soccer matches before and after the FIFA incentive change. For the offensive and defensive
measures, the unit of observation is a team within a match. For the match outcomes, the unit of ob-
servation is a match except for goals; then, it is a team within a match. Attendance is measured as the
fraction of available seating that was occupied. Where appropriate, standard errors, reported in paren-
theses, have been adjusted for clustering on match. *** denotes significant at the two-tailed 1% level.
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incentives, by comparing them with the changes that took place in the

Copa del Rey.

RESPONSES TO THE THREE-POINT RULE

As mentioned earlier, we consider player types as an indication of the
teams’ defensive and attacking stances. Changing the composition of
player types, therefore, may be taken just as suggestive evidence of how
teams may respond in their choices of productive and destructive effort.?

Direct evidence comes from changes in actions. With respect to
actions, the stated purpose of the change was to encourage attacking
and scoring, so attacking actions are desired by the principal per se,
especially if they lead to more scoring. On the destructive side, hinder-
ing the opponent’s ability to compete by injuring opposing players and
other forms of dirty play punished with fouls and yellow cards seem
unquestionable sabotage activities.

For each outcome variable, we first present the simple DID estimator,
which is the difference of the difference in means. The effect of the incen-
tive change is then the interaction between league (non-cup) and year.
Then, we repeat the analysis controlling for the strength of the teams in
the match using their operating budgets, and lastly we add team fixed
effects.

Attacking Play

Table 8.2 presents our main evidence on these types of actions. We have
a number of proxies for attacking behavior:

1. Player Types. First, we find that there is a large and significant
increase in the number of attackers as a result of the change, esti-
mated at 0.41. Considering that 2.08 forwards were used on aver-
age before the change, this estimated 20% increase is in fact sizable.
Controlling for the budgets of the teams (column II) or team’s
fixed effects (column IIT) reduces the coefficient estimates to about
0.28. The evidence from these three specifications is nevertheless
unambiguous: Teams significantly increase, by roughly between
0.28 and 0.41 players per team, the number of attackers they use as
a result of the new reward scheme.

2. Attacking Actions. We construct a proxy of offensive or “good”
effort using the first principal component of three variables: corner

8 Morcover, the theoretical literature treats agents as individuals, not as teams of
different types, and hence yields implications only for the actions that agents take as a
response to incentives.
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kicks, shots, and shots on goal. The results are reported in columns
IV, V, and VI. We see a clear increase in offensive effort, suggest-
ing that the incentive change resulted in an increase in the number
of shots, shots on goals, and corner kicks. We also calculated the
effects for the individual components of the index and, although
not separately statistically significant, they all showed increases of

around 10%.

Negative Play

Table 8.3 reports the effect of the incentive changes on sabotage activi-
ties. We study three measures of sabotage:

1. Player Types. We find in columns I, I1, and III that the number
of specialists in defense increases from 0.10 to 0.25 depending on
the specification. Given that the average prechange number of
defenders is 4, these amounts represent an increase of about 2%
to 6%. Note that this is one instance where the differences-in-
differences estimates reverse the before-after findings.

2. Fouls. The second panel, columns IV, V, and VI in the table, per-
forms the same analysis for regular fouls. Recall that this type of
fouls represents the large majority of all sabotage activities. The
result here is quite conclusive: The incentive change produced
a precisely estimated increase in the number of fouls of about 2.
Given the prechange mean of 16.2, the estimate represents approx-
imately a 12.5% increase in the number of fouls as a consequence
of the incentive change.

3. Yellow Cards. Because referees are subject to an upper limit on
the number of yellow cards they can give per player (because two
yellow cards to the same player in a game causes that player to be
expelled), yellow cards may be less sensitive than other measures
of sabotage. Consistent with this intuition, all the estimates we
obtain in columns VII, VIII, and IX are positive and of compara-
ble magnitudes. They suggest that yellow cards increase by around
10% as a result of the incentive change, although in this case our
estimates are somewhat imprecise.

Overall, we take these results as indicating that teams unambigu-
ously increased the amount of sabotage.
Net Effects of Increasing Attacking Play
and Negative Play on Outcomes.

We have found that because of the incentive change, whereas offensive
effort increases, so does sabotage. In principle, it is not clear whether
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these changes may lead to more goals, fewer goals, or to no change in
the number of goals. Interestingly, we find in columns I-III in table
8.4 that there is no significant change in the number of goals after the
change in incentives in any of the specifications. Hence, the increase
in attacking play was not enough, given the increase in sabotage, to
increase goals. The effect is quite precisely estimated at around zero.

Columns IV-XII in this table present results for some other outcome
measures of interest:

1. The proportion of ties did not decrease, even though such a
decrease would be Pareto preferred by both teams.?

2. Extra time, which is awarded at the discretion of the referees to
compensate for interruptions in play, does increase as a result of the
incentive change. Because most interruptions are caused by fouls
and yellow cards, especially those that cause injuries, this increase
is further, indirect evidence of sabotage.

3. Finally, there still is the question of whether the public preferred the
increase in more physical play. Attendance measures this margin.
Our findings suggest that the incentive change actually decreased
attendance to the stadium. Note that the most complete specifica-
tion, which controls for the popularity of the teams using a full set
of home and visiting team fixed effects, is the one that gives the
clearest result. We will return later to this issue and examine which
actions may have led to lower attendance, that is, to reducing wel-
fare as perceived by FIFA. We first try to get a better understand-
ing of why goals did not change after the change in incentives by
investigating the dynamic strategic mechanism underlying the
changes in behavior we have documented.

COMPETITION DYNAMICS: HOW DID SABOTAGE
KEEP GOALS FROM INCREASING?

We study here the dynamics of the competition using the variables for
which there exists information on their timing during the match: player
substitutions and goals.

Player Substitutions during the Game

Figures 8.2A and 8.2B present graphically the DID estimates of the
changes in the number of defenders and attackers by game score.
Although any player can defend and attack, changes in strategies

9 Increasing attackers and defenders, therefore, does not increase the risk of the
outcome, except for the case of scoreless ties (not shown), which do decrease.
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during the game are better implemented by substituting in new special-
ists. Using the evidence on player substitutions during the game, we
find that the number of defenders used by a team in the lead increases
monotonically with the size of the goal difference. Conversely, teams
use more attackers the further behind they fall, and this relationship is
also monotonic.

Figure 8.2A, which shows the effect of the change in the number of
defenders by goal score (where the number is measured relative to the
number used in a tie), clarifies how teams are adapting their strategy to
the new situation. After the incentive change, teams that get ahead in
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the score by one or two goals increase significantly their deployment
of defenders relative to such deployment before the rule change. For 1
goal ahead, the test statistic for the equality of the number of defenders
is F(1, 858) =5.64, and p-value is 0.017, whereas for 2 goals ahead, it is
F(1, 858) = 4.26, and p-value is 0.039. That is, when a team is ahead, it
deploys a strategy that aims at conserving the score relative to the pos-
sibility of scoring more goals.

Moreover, recall that teams were already using more defenders in the
initial lineup. Hence, the change relative to the old reward scheme is
even more significant.

Figure 8.2B shows the change in the deployment of the number of
attackers by game score, again relative to the number used in a tie. The
change goes in the same direction of more conservatism when ahead,
and it has a similar size.

After the incentive change, a team deploys 0.1 fewer attackers when it
is ahead than when it is tied, although the drop is not statistically signifi-
cant (for 1 goal, the p-value is 0.310, and for 2 goals it is 0.416).

Likelihood of Scoring and Goal
Attempts during the Game

Figures 8.3A and 8.3B report the estimated coefficients of two different
regressions of goals and shots aimed at the opponent’s goal.

Figure 8.3A presents the DID estimates of the probability of scoring
by game score. Consistent with its increasing defensive stance, the team

Figure 8.2. A. Deployment of defenders by game score. B. Deployment of
attackers by game score. These figures report the estimated coefficients from

a regression of the number of defenders (A) and attackers (B) on an indicator
variable for the incentive change interacted with indicators for the number of
goals ahead or behind as well as team, minute, year, cup game, and match fixed
effects. The unit of observation is one minute of play by a team in a match. The
regressions contain 154,620 observations with an R 0f 0.226 (for A) and 0.228
(for B). The reported coefficients are relative to the number of defenders (A) or
attackers (B) used during a tie. For instance, the point (1, 0.077) on “Incentive
Change® in figure 8.2A means that after the change, teams on average had
0.077 more attackers on the field during minutes when they were ahead in the
score than during minutes when the game was tied. Similarly, for figure 8.2B,
when teams are 1 or 2 goals behind, F-tests using standard errors clustered

on match fail to reject the equality of coefficients pre- and postrule change in
cither figure. When teams are 1 or 2 goals ahead, the pre- and postrule change
cocflicients are statistically different at the 0.05% level in figure 8.2A but not
statistically different in figure 8.2B.
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ahead was less likely to score a goal after the rule change. This change is
statistically significant (for 1 goal ahead, the test on the equality of the
scoring probability is y*(1) = 5.46, and p-value is 0.019; for 2 goals ahead,
x*(1) =4.09, and p-value is 0.043). Since the probability that the team
behind scores a goal in any particular minute is very small, the team that
is behind suffers only a tiny decrease in the probability of scoring as a
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Figure 8.3. A. Probability of scoring one additional goal by game score. This
figure reports the estimated coefficients from probit regressions of an indicator
equal to 1 in minutes in which a team scored on an indicator variable for the
incentive change interacted with indicators for the number of goals ahead or
behind, as well as team, minute, year, and cup game fixed effects. The unit of
observation is one minute of play by a team in a match. The regression contains
153,959 observations. The probit coefficients have been transformed to mar-
ginal effects at the mean of each indicator and are reported relative to ties. The
point (1, 0.048) on “No Incentive Change,” for example, means that before the
incentive change, teams on average were 4.8% more likely to score a goal during
minutes when they were ahead than during minutes when the game was tied.
When teams are 1 or 2 goals behind, F-tests using standard errors clustered on
match fail to reject the equality of coefficients pre- and postrule change. When
teams are 1 or 2 goals ahead, the pre- and postrule change coefficients are sta-
tistically different at the 0.05% level. B. Number of shots on goal by final score.
This figure reports the estimated coefficients from regressions of the number of
shots on goal on an indicator variable for the incentive change interacted with
indicators for the margin of victory as well as team, year, win margin, and cup
game fixed effects. The unit of observation is a team in a match. The regression
contains 1,596 observations with an R’ of 0.108. The reported coefficients are
relative to the number of shots on goal made in games that were tied. For win
margins of 1 and 2 goals, F-tests using standard errors clustered on match fail to
reject the equality of coefficients pre- and post-rule change. For loss margins of 1
and 2 goals, the equality of coeflicients can be rejected at the 5% level.

result of the increasingly aggressive defensive stance of the team ahead.
Yet, the change is transparent.’

Figure 8.3B presents additional, indirect evidence on this drop.
Because no records exist of shots per minute in the data set, the fig-
ure shows the number of shots over the entire match. The behavior is
U-shaped: Teams take more shots both in matches where they end up
behind and in matches where they end up ahead. After the incentive
change, the total number of shots taken by a team that ends up losing
decreases significantly (for 2 goals, F(1, 797) = 5.42, and p-value is 0.020;
for 1 goal, F(1, 797) = 7.51, and p-value is 0.006), and there is no change
for the team that ends up winning. Although, of course, the match out-
come is endogenous to the number of shots, we find that this evidence
complements that in the previous figure.

To summarize, teams ahead use fewer forwards and more defend-
ers after the incentive change, score fewer goals, and allow, overall, a

10 The estimate for a team behind by 1 goal decreases from 0.002 to 0.00015.
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smaller number of shots by their opponents. Does this change contrib-
ute to making the beautiful game more or less beautiful?

DYSFUNCTIONAL RESPONSE
OR DESIRABLE INTENSITY?

It seems reasonable to conclude from the evidence that as a result of
the incentive change, effort increased, teams engaged in a more intense
and physical type of play, and more “dirty” actions took place. Yet sabo-
tage activities need not be detrimental to the game. That is, it is unclear
whether or not this behavior by the agents is “bad” from the perspective
of the principal. Contrary to the provision of incentives in firms and
other organizations, where any amount of sabotage is undesirable for the
principal, in a sports context some strong physical play may be desir-
able. For instance, it is often argued that physical play and brawls are
desired by the public in ice hockey. This, despite FIFA’s stated purpose
for the incentive change, could also be the case in soccer.

Here we study the extent to which the public dislikes the increase
in dirty play after the incentive change. To do this, we exploit a useful
feature of league play: All teams are allocated to all stadiums, until they
each play in every other team’s home stadium. This feature allows us to
tease out the effect of playing against a dirtier rival—that is, one that
undertakes more sabotage actions—on attendance at the stadium and
on TV audiences.

Table 8.5 studies the effect of playing against a dirtier team at one’s
home stadium, that is, the response of fans attending at the stadium to
the expected “dirtiness” of the visiting team. We proxy for this using
the average number of fouls, yellow cards, and red cards by the visitor
during the season in question. We also compute an index of sabotage
propensity by a team using a factor analysis on the matrix of these three
variables and picking the first principal component. Table 8.6 reports the
net effect of the incentive change on TV audiences and, using the same
principal component, also the effect of dirtier games on these audiences.

The results show that both stadium and TV audiences declined as
a result of dirtier play, even after controlling for the losing or winning
record of the teams in the match and other variables." These findings,

11 The results are strong for every variable except for red cards, which exhibit high
standard errors. Red cards, however, represent a small proportion of all sabotage activi-
ties (less than 1%) and are to a large extent random and unplanned, in that they involve
unusual behavior (e.g., insulting, spitting) that is clearly beyond the bounds of the game.
We have also put budget control variables in regressions X, XI, and XII of table 8.4
and in the regressions of table 8.5 and found no significant differences from the results
without these controls.
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Table 8.6. TV Audience and Sabotage

Panel A
Constant 0.880%** 1.251%%*
(0.127) (0.111)
Incentive Change -0.202%** -0.217%**
(0.057) (0.040)
Cup Dummy 0.152%** 0.097**
(0.045) (0.040)
R? 0.532 0.571
N 801 707
Panel B
Constant 0.828%** 1.332%**
(0.112) (0.234)
Dirtiness Index -0.062%** -0.079***
(0.019) (0.023)
Home Team Wins 0.003
(0.165)
Visiting Team Wins 0.014%**
(0.003)
Season Indicator -0.001
(0.002)
Stadium Capacity -0.012%*
(0.004)
Day of Season -0.000
(0.002)
R? 0.352 0.397
N 297 297

Notes: This table reports regression estimates of the effect of the incentive change (panel A) and dirty
play (panel B) on TV audience. Panel A includes controls for home and visitor goals and yellow and
red cards in the first column, and in the second, in addition, home team fixed effects. In panel B,
the “Dirtiness Index” is the first principal component of fouls, yellow cards, and red cards for both
teams. “Home Team Wins” and “Visiting Team Wins” are the number of wins by cach team in the
same season up to the game in question. “Stadium Capacity” is measured in number of seats. “Day of
Season” is the game number in the season. All specifications include home-team fixed effects. Stan-
dard errors are clustered. ** denotes significant at the 5% level, and *** at the 1% level.

together with the result in table 8.4 showing how stadium attendance
declined as a result of the incentive change, allow us to conclude that
stronger incentives to win led to dirtier play, which turned off stadium
attendances and TV audiences. As such, these strong incentives did
have dysfunctional consequences. Rough back-of-the-envelope calcula-
tions suggest, for instance, that the amount of fans who would not go
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to the stadium at the average league match because of the estimated
increase in “dirtiness” induced by the three-point rule was about 6% to
8%. Similarly, the decrease in TV audiences as a result of the incentive
change can be estimated to be in the range of 2% to 4% on average.
There is no easy way to gauge the overall economic effect, but roughly,
these findings suggest that the league may have become around 5%
poorer as a result of the incentive change. Of course, this estimate does
not take into account the subsequent cumulative effects that this change
may have had in future seasons. No doubt this is an important question
for future research.

*

Although traditionally most of the literature on incentives has empha-
sized the trade-off between risks and incentives, empirical evidence for
the importance of such trade-off is tenuous (Prendergast 2002). A more
modern view (Lazear 1989; Holmstrom and Milgrom 1991, 1994; and
Baker 1992) emphasizes the limits placed on the strength of incentives
by the difficulty in measuring output correctly and the costs that may
be incurred when, as a reaction to stronger incentives, agents reoptimize
away from the principal’s objective.

We see this chapter as providing a strong empirical endorsement for
this view. We find that an increase in the reward for winning increased,
counter to FIFA’s intentions, the amount of sabotage effort undertaken
by teams. Although there appears to be some increase in attacking
effort, no actual change took place in the variable where change was
intended, goals scored. The mechanism underlying these patterns is
increasing conservatism: Teams try to preserve their lead by freezing
the game. The decrease in stadium attendance and TV audience we find
means that stronger incentives turn out to be detrimental to the game.

Although theoretical research warns about the possible detrimental
effects of increasing incentives when workers can engage in sabotage,
the theory has remained untested in the literature until the results in
this chapter were presented at various academic conferences and semi-
nars (see Chowdhury and Girtler 2013 for an excellent survey). Workers
may indeed bad-mouth their colleagues and actively prevent them from
achieving good results by withholding information and other means.
However, they typically do their best to conceal their efforts. For this
reason, evidence on sabotage activities is, by its nature, at best anec-
dotal. In the natural setting we have studied, however, both productive
and destructive actions can be observed. Moreover, a critical advantage
is that we can study the effects of a change in incentives using a control
group to eliminate any effects unrelated to the incentive change.
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Viewed from this perspective, the analysis may be interpreted as pro-
viding the first explicit empirical test of worker-incentive problems in a
natural multitask setting, where tasks can be productive and destructive.
It is unclear, however, whether the evidence can be interpreted as a test
of the standard tournament model with both productive and destructive
actions, as in Lazear (1989). The purpose of the rules and their enforce-
ment in professional sports is to make that single-minded pursuit of win-
ning entertaining for the viewers. The tournament, in this sense, more
than the compensation mechanism, is simply the product.'”? Put differ-
ently, using sporting rules to reward teams based on their level of enter-
tainment rather than on their winning may in fact defeat the purpose of
the product.

Lastly, these findings are useful to make an educated guess as to how
teams would respond to future potential changes in rules. For instance,
take the proposal at the English Premier League annual meeting in
2005 that 4 points be awarded for away wins, rather than 3. The mech-
anisms for potential unintended consequences that our analyses have
uncovered suggest that this is probably a bad idea, and one should pro-
ceed with caution. Overall, to the extent that rule changes have been
discussed and decided on with very little data and even less analysis, the
study in this chapter represents a contribution to the discussion.

*

Major forms of sabotage activities are often illegal and hard, if not
impossible, to document even in the setting we have studied. Two anec-
dotes from World Cup games testify about the difficulties of obtaining
such data.

The first one comes from Relafio (2010) and involves two of the great-
est players ever. One of the many things that Diego Armando Mara-
dona did after retiring from football was a quite successful TV program,
La Noche del 10, in Argentina. To give prominence to the first program, he
invited Pelé for an interview. The two players never had a great relation-
ship (they still do not), always jealous of each other and disputing who

was better than whom in soccer history. Pelé was paid 48,000 euros for

12 Tournaments where workers can allocate their time and attention only in the
direction of productive activities were introduced by Lazear and Rosen (1981). See also
Green and Stokey (1983), Rosen (1986), and Prendergast (1999) for a review. For empiri-
cal work on tournaments in a sports context with only productive activities, see Ehren-
berg and Bognanno (1990), and for experimental work, see Bull et al. (1987). Theoreti-
cal work with multiple productive activities, such as individual and cooperative tasks,
appears in Itoh (1991, 1992), and Rob and Zemsky (2002). Drago and Garvey (1998) use
survey data to study helping others on the job.
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attending the program (Maradona charged 40,000 per program, and so
Pelé demanded 20% more).

The interview started. After a lengthy exchange of compliments and
courtesies that sounded pretty fake, Pelé suddenly changed the game.
“I have a question, and I hope you will be honest with me: Did you
put sleeping pills in the water bottle for Branco?” (Pelé referred to a
known issue. In the Argentina-Brazil game of the World Cup in Italy
on June 24, 1990, when the Argentine masseur Galindez went off the
bench to assist his player Troglio, he also used the opportunity to give
intoxicated water to Branco, the Brazil captain. Galindez had bottles of
water with two types of caps: Blue (good water) and yellow (water with
sleeping pills), which should be given to the Brazilians if they asked
for water. And so it happened. Branco asked for water and was given a
bottle with a yellow cap. He felt bad during the rest of the game. Branco
then later recalled that he was somewhat surprised when an Argentin-
ian player took a bottle of water and a teammate told him, “No, not
from that one.” A few months before that program, on another TV pro-
gram (Mar de Fondo), Maradona confirmed the suspicions: “Someone put
Rophynol in the water and everything came apart. . . . Branco did not
greet me any more after drinking from that bottle.”)

Coming back to the interview, Maradona was visibly taken aback by
Pelé’s question. Either he denied the accusation and was a liar, or he
recognized a major form of sabotage from Argentina to Brazil. “I was

not there . .. yes, something happened. .. .” Pelé insisted, and Mara-
dona kept dribbling. “We acknowledge the sin but do not report the
sinner. . ..” Until he found a sentence that allowed him to escape on

top: “I never had to put to sleep anyone to win a game.” It broke the big-
gest applause of the night. Argentina won the match with a lone goal by
Claudio Caniggia in a famous play in which the entire Brazilian defense
went chasing Maradona, who took the opportunity to pass to his team-
mate entirely unmarked.

The second one involves what is probably the biggest shock in the his-
tory of the World Cup: In 1966, North Korea beat Italy, eliminating it
from that year’s World Cup tournament in England.

Italy was one of soccer’s most successful teams since winning back to
back World Cups in the 1930s. Little was known about the Asian team
before the tournament, but few expected them to provide much opposi-
tion to an Italian side featuring A.C. Milan star Gianni Rivera (a future
European player of the year), Sandro Mazzola (son of Valentino Maz-
zola, the former Italian team captain) and Giacinto Facchetti (the F.C.
Internationale Milano, or Inter Milan, icon). On July 19, 1966, however,
in front of 18,000 spectators crammed into Middlesbrough’s Ayresome
Park, Italy lost to World Cup debutants North Korea. This was the first
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time that a nation from outside Europe or the Americas had progressed
from the first stage of a World Cup to the next round. The reasons for
this shock remain unclear. No substitutes were allowed in the tourna-
ment, so when Giacomo Bulgarelli was stretchered off after 30 minutes
after a knee injury, the Italian team had to manage with just 10 men for
more than an hour of play. One would think that this fact might have
played an important role. But, interestingly, it was never even mentioned
as an excuse for the defeat. Instead, back in Italy some players reported
to the media that they suspected (but could not prove) the most creative
form of sabotage: It seemed to them that at halftime North Korea had
replaced all 11 of their players in the lineup!
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