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Research on success factors in football focusing on national teams is sparse. The current study examines the success factors during the World Cup 2018 in Russia and the World Cup 2014 in Brazil. A total of 128 matches were analyzed using a generalized order logit approach. Twenty-nine variables were identified from previous research. The results showed that defensive errors (p = 0.0220), goal efficiency (p = 0.0000), duel success (p = 0.0000), tackles success (p = 0.0100), shots from counterattacks (p = 0.0460), clearances (p = 0.0130), and crosses (p = 0.0160) have a significant influence on winning a match during those tournaments. Ball possession, distance, and market value of the teams had no influence on success. Overall, most of the critical success factors and those with the highest impact on winning close games were defensive actions. Moreover, the results suggest that direct play and pressing were more effective than ball possession play. The study contributes to a better understanding of success factors and can help to improve effectiveness of training, match preparation, and coaching.
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INTRODUCTION

To understand the mechanisms underlying success in football is critical for coaches, players, managers, journalists, and other stakeholders. This understanding is in football as crucial as in other sports, but it is still a challenge to determine what leads to success in football. Various attempts have been undertaken to identify and quantify indicators of performance, but results vary and are partly inconsistent. Most studies focused on domestic leagues consisting of club teams, while studies on the performance of national teams at tournaments are sparse. Only 11 studies involving data of success factors from a World Cup were published in recent years (Lepschy et al., 2018). Of these studies, only six used a predictive study design compared with 24 studies about club teams, which can provide more sophisticated conclusions (Lepschy et al., 2018). None of those studies about World Cup matches used market value as an independent variable. Moreover, in most studies, only a small selection of variables was used, and a possible effect of the home advantage was not always considered. Therefore, more research is needed to close this gap in possible unidentified success factors.

Besides a careful consideration of independent variables, a meaningful dependent variable needs to be selected. Regarding the independent variables the most studied variables with regard to success factors in football are shots and shots on goals followed by variables like goal efficiency (number of goals divided by shots), passing, and possession (Sarmento et al., 2014; Lepschy et al., 2018). Goal efficiency and shots on goal were shown to be important factors for winning a football match (Hughes and Franks, 2005; Brito de Souza et al., 2019; Lepschy et al., 2020). Broich et al. (2014) found that goal efficiency is more important than the quantity of shots. They also showed a stronger correlation between goals and goal efficiency than between goals and number of shots. Additionally, Lago-Peñas et al. (2010) found that effectiveness was significantly higher for winning teams. Castellano et al. (2012) showed that the effectiveness of the attacking play was discriminating between winning and losing in three World Cup tournaments (2002–2010). Sarmento et al. (2018) showed in an analysis that fast attacks and counterattacks also increased the success of an attack.

However, ball possession and passing showed mixed results but seem to be not significant success factors if studies are controlled for other variables (Oberstone, 2009; Liu et al., 2015; Lepschy et al., 2020). Notably, Collet (2013) showed that, if controlled for team quality and home advantage, ball possession was a consistent negative effect in domestic leagues as well as club tournaments. On the other hand, Lago-Peñas et al. (2011) came to the conclusion that higher ball possession is a significant influence on winning.

Lepschy et al. (2020) studied the success factors of the German Bundesliga and showed that defensive errors are an influential success factor. They also revealed a significant effect for the total market value of the starting formation. Home advantage and the quality of opponent are two further important contextual variables explaining success (Clarke and Norman, 1995; Santos et al., 2017).

Not only the selection of the independent variables needs to be done carefully, but also the dependent variable needs to be chosen sensibly. Success in football games is usually evaluated based on results (win, draw, and loss) or based on goals (goals scored and conceded). Despite providing more information, the goal-based approach does not perform better than the results-based approach (Goddard, 2005). An alternative method is the approach of the closeness/balance of the game, which allows to overcome the moderator effect that one team does not play at its best level when the game is seemingly decided (Liu et al., 2015; Lepschy et al., 2020). The approach of unbalanced matches and close matches divides the sample into a group of matches with a narrow goal difference (close matches) and a group of matches with a wide goal difference (unbalanced matches). This approach will be also used in this study to reduce data bias and to show success factors that lead to a win in those close matches.

The goal of this exploratory study is to identify the success factors for the FIFA World Cup 2018 in Russia and the FIFA World Cup 2014 in Brazil using an elaborated statistical approach. Twenty-nine variables will be investigated using a results-based approach. This will be the first study to include market value as a success factor of a FIFA World Cup.



METHODS


Sample

The data used for this study were freely available. Most data (except duel success, distance, average age, and market value) for all 128 matches were collected from www.whoscored.com. The data for duel success were gathered from www.kicker.de. The data on both websites are provided by OPTA. The reliability of the OPTA data lies between 0.92 and 0.94 (Liu et al., 2013). A sample of the collected data has been compared with the official match sheets of the FIFA. The agreement was constantly above 0.9. The data for distance covered were collected from www.fifa.com. The data about market value of the starting formation and average age were retrieved from www.transfermarkt.de, which are provided for each match prior to the kickoff. To take into account the effect of home advantage (12 matches were played by the host nations in 2014 and 2018), a binary dummy variable for home advantage was included in the analysis. To control for the strength of the opponent, the last FIFA coefficient prior to the tournament was used (FIFA, 2014, 2018). Eventually, the 29 variables related to goal scoring, to passing and organizing, to defense, and to context were included in the analysis (Table 1). The tournament rules allow matches to be only decided after 30 min of extra time and/or a penalty shootout. Eight matches were decided through a penalty shootout; these were counted as tied. Five matches were decided after extra time; these were counted as a win for the respective team. The dependent variable was in all cases the results-based outcome of the match, described as win, draw, or loss.


Table 1. Performance variables and contextual variables.
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Operational Definition

The market value is an estimated figure, which is built on different aspects. The following factors are part of the estimation: performance and stability of the performance, experience, perspectives for the future, and prestige. The market value data have been used in various studies and are considered to be reliable (Göke et al., 2014) and show a high correlation with actual values (Frick, 2011). The average age of the starting formation is the age of each player at the day of the match day summarized and divided by 11. The operational definition of the 25 performance variables can be found on https://www.optasports.com/insight-for-fans/opta-s-event-definitions/ (OPTA, 2018).



Statistical Analysis

A K-means cluster was used to determine the balance of the game. One hundred eight matches were classified as close (goal difference 0–2 goals) and 20 matches as unbalanced (goal difference 3 or more goals). The 108 matches were analyzed twice, since the home team (first mentioned team) on the schedule is not playing at home except for the 12 matches mentioned before. Hence, this analysis is based on 216 observations.

The test of parallel regression was significant (Brant: chi2 = 260.7; p = 0.000); therefore, the assumption of proportional odds is violated (Brant, 1990). Consequently, the generalized ordered logit regression was used for the analysis (Williams, 2016). To test for the multicollinearity, the command collin was used (Ender, 2010). A variance inflation factor (VIF) above 10 was set as the cutoff value (Craney and Surles, 2002). The variables passes (VIF = 654.69) and short passes (VIF = 662.10) showed higher values. The variable short passes was removed from the model. Pseudo R2 of the analyzed model was 0.3622.

To interpret the results, marginal effects (command margins) were calculated (Williams, 2012). The significance level was set to p < 0.05 for all statistical analyses.

The data were analyzed in IBM SPSS Statistics 24 and STATA 15. The study received ethical approval by the Institutional Review Board of the Institute of Sports and Sports Science, Karlsruhe, Germany.




RESULTS

The descriptive statistics are presented in Table 2. The average goals per match were 2.66 (2.64 in 2018 and 2.67 in 2014).


Table 2. Descriptive statistics.
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The marginal effects for the outcome “win” of all analyzed variables are displayed in Table 3. Shots from counterattack, goal efficiency, crosses, tackle success (%), defensive errors, duel success (%), and clearances had a significant influence on winning a match. Defensive errors showed the highest influence (dy/dx = −0.1025, p < 0.05), with one defensive error decreasing the probability of winning by 10.25%. One additional shot from a counterattack increased the chance of winning by 6.51% (dy/dx = 0.0651, p < 0.05). However, duel success (%) and goal efficiency showed to be important as well and highly significant (dy/dx = 0.0214, p < 0.01, respectively, dy/dx = 0.0193, p < 0.01). None of the contextual variables showed a significant impact. However, the contextual variable home advantage had the highest positive value (dy/dx = 0.0822, p = 0.4780) of all variables1.


Table 3. Marginal effects for the outcome “win.”
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The seven significant variables including the 95% confidence intervals are also shown in Figure 1. All graphs show a clear development of the predictors regarding the probability of winning or losing. The higher or lower the value of the predictor, the higher is the probability of winning or losing.
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FIGURE 1. Margins with 95% CIs of the significant variables.




DISCUSSION

The purpose of this research was to identify success factors in the games played at the Football World Cups in 2018 and 2014. The significant positive success factors during the World Cup 2018 and 2014 were shots from counterattack, duel success (%), goal efficiency (%), clearances and tackles success (%). On the other hand, defensive errors and crosses had a significant negative impact on the probability of winning. Despite that none of the contextual factors in this study were significant, it is still worth noting that the effects of those variables were substantial.


Overview of Significant Variables

Of the significant variables, four variables related to defense [defensive errors, tackles success (%), duel success (%), and clearances] were significant. Two variables related to goal scoring [goal efficiency (%) and shots from counterattack], and one variable related to passing and organizing (crosses) showed significant influence. No contextual variables were significant.



Significant Defensive Factors

The most influential success factor was defensive errors. Each defensive error decreases the probability of winning by 10.25% (p < 0.001). Despite being an intuitive result, defensive errors were rarely analyzed in recent studies, and this study permits a quantification of the impact. Lepschy et al. (2020) showed similar results for the German Bundesliga. The impact of errors in this study is slightly higher than the impact in the German Bundesliga. The operational definition of a defensive errors could also contribute to the big impact, “A mistake made by a player losing the ball that leads to a shot or a goal” (OPTA, 2018). Losing the ball by a mistake usually also leaves the defense in an imbalanced status. Tenga et al. (2010) showed that playing against an imbalanced defense increases the chance of a goal for the attacking team. Several studies showed that the chance of a defensive errors is also increasing toward the end of a match because of physical deterioration and diminished cognitive function (Simiyu, 2014). The next significant factor related to defense is duel success in percentage, showing the third highest value of all significant success factors. Each additional percentage increases the chance of winning by 2.14% (p < 0.001). However, duel success has the lowest standard deviation of the following significant defensive factors and has the lowest range. Therefore, it could be argued that despite the higher value, the positive effect of duel success is limited. Furthermore, the percentage of successful tackles was a significant positive success factor as well (0.57%, p < 0.05). However, previous research has yielded inconclusive results about whether the percentage of successful tackles is significant or not (Oberstone, 2009; Liu et al., 2015, 2016). Future research should investigate this further and focus on identifying possible interacting factors such as the location of the tackles or the direction of the tackles. Finally, clearances showed a significant positive effect (0.84%, p < 0.05) on success. This confirms previous research by Carmichael et al. (2000) and Lepschy et al. (2020). However, clearances were only rarely included in past research. In the light of those results, future research should consider including clearances for an analysis of success factors in football.



Significant Offensive Factors

Besides the multitude of significant defensive factors, the analysis revealed that there are also actions of offensive performance that can make the difference. Notably, each shot from a counterattack increased the chance of winning by 6.51% (p < 0.05). Moreover, the conversion of shots into goals is shown to be a very important success factor. In agreement with previous research, it was shown that goal efficiency has a significant positive effect on winning (Broich et al., 2014; Lepschy et al., 2020). A positive change of one percentage in goal efficiency increases the chance of winning by 1.93% (p < 0.001).



Significant Factors Related to Passing and Organizing

Crosses are the only significant variable related to passing and organizing. The number of crosses had a significant negative effect (−1.11%, p < 0.05). Again, this confirms previous research (Lago-Peñas et al., 2010; Liu et al., 2015; Lepschy et al., 2020). The reason might be that only quantity and not quality of crosses was considered. This assumption is supported by a study that found that long passes are linked to losing ball possession (Reis et al., 2017). Unsuccessful crosses are likely to initiate a counterattack. Moreover, crosses from the midfield could be an indicator of limited technical and tactical skills or a compact defense of the opponent. Nevertheless, there is also an indication of a positive effect for crosses (Oberstone, 2009). Hence, future research should consider the quality of crosses.



Non-significant Factors in Contrast to Previous Research

The effect of ball possession has been discussed controversially. It was not a significant predictor in past FIFA tournaments if other variables were included in the model (Collet, 2013). However, studies related to success factors in football leagues show ambiguous results (Collet, 2013; Liu et al., 2015, 2016). In this study, ball possession showed no effect, supporting the assumption that ball possession is losing significant impact if the results are controlled for other influencing variables (Collet, 2013).

Interestingly, total shots, shots from inside six-yard box, and shots from inside penalty area did not affect the outcome of the games. Total shots and subgroups of shots (shots from inside six-yard box and shots from inside penalty area) were widely studied in the past, and the results showed mostly a significant positive effect on success (Oberstone, 2009; Lago-Peñas et al., 2010; Liu et al., 2015, 2016; Pappalardo and Cintia, 2018; Lepschy et al., 2020). However, our non-significant results might be due to goal efficiency and points toward the importance of precision over quantity of shots.

In our analysis, distance showed no effect, although recent studies identified it as the most influential variable in the German Bundesliga (Schauberger et al., 2017). However, in the latest study on the Bundesliga, with a wide range of variables, distance had also no effect on success (Lepschy et al., 2020).

In contradiction to prior results of the German Bundesliga, market value was not a significant predictor of success (Lepschy et al., 2020). Seemingly, the market value of national teams at World Cups is less important than in club football. A reason might be the different character of tournament games including single knockout games to games played during a regular season. However, further research is needed to determine if this hypothesis can be supported. Other explanations could be that not enough matches with a distinct difference in market value were included or that a mediator variable, which is not yet identified, is present.

In general, it showed that actions related to defense had a high impact of success in the last two World Cups. Moreover, it appears that variables related to efficiency such as duel success (%), goal efficiency (%), and tackles success (%) are more important than the quantity of single factors, a finding that is supported by Collet (2013). Finally, ball possession seems to be of less importance also on a national team level. A more pressing/direct style, as reflected in defensive errors of the opponent and shots from counterattacks as well as duel and tackles success, seems to be more successful. This finding is in line with other studies (Pollard, 2019).



Practical Implications

The results of this study have various implications for coaches of national teams but could also be helpful for coaches of club teams. Our findings point toward aspects that can make the difference at high-level football matches. Shot accuracy during matches is critical and should be properly addressed in training sessions. The development and utilization of apt training methods could be beneficial for the goal efficiency and eventually lead to more success. Accuracy instead of quantity should be the maxim. Furthermore, more effective ways to lower the probability of defensive errors should be found and implemented in specific training sessions. Next to technical and tactical skills, the improvement of endurance, speed, and mental strength could be critical in this context. To increase the duel and tackles success rate, specific training methods could be utilized, and players should be focused on the importance of these factors in match preparations. Substitutions to accommodate for physical and mental fatigue of the starting formation could also contribute to a lower error rate and can help to win a match [see also Njororai (2012) and Njororai (2013)]. Instead of substituting forwards in during the second half, coaches could consider strengthening the defense through specific substitutions. On the tactical side, coaches should be aware of the significance of counterattacks especially when playing against stronger opponents. The play against an imbalanced defense can lead to more scoring opportunities especially if played at a faster pace (Almeida, 2019).



Limitations and Future Research

By interpreting the results of this study, four restrictions have to be taken into account. First, the sample size contained only matches of national teams during a tournament including only 128 matches. Therefore, the possible generalization of the results is limited. In addition, the sample consisted of matches from the group stages and knockout stages. The tactics used in the different stages could have interfered with the results. Second, the variable short passes was dropped in favor of reduced collinearity. Any effects of this variable were not accounted for. Third, the variable market value of the starting formation was gathered from a public website and is not a standardized factor. Fourth, the data were collected from third parties, and the reliability of their collection process was checked in previous research for a specific sample, which showed 0.92 and 0.94 and not directly for the obtained samples (see Sample section).

With regard to future research, the study points toward several aspects that need further investigation. The influence of ball possession needs to be analyzed in more detail. This study showed no significant influence, which is in agreement with previous research (Collet, 2013; Lepschy et al., 2020). However, other recent studies found a significant effect of ball possession but in opposite directions (Liu et al., 2015; Schauberger et al., 2017).

Future research also needs to analyze the effects of the distance covered, since results are inconsistent. In addition, the negative impact of crosses should be analyzed. Lepschy et al. (2020) found similar results for the Bundesliga. It needs to be determined when crosses are a negative predictor and in which cases they are not. Moreover, the non-significant influence of shots, except shots from counterattack, should be investigated further to confirm previous results that showed a clear positive effect (Oberstone, 2009; Lago-Peñas et al., 2010; Liu et al., 2015; Pappalardo and Cintia, 2018; Brito de Souza et al., 2019; Lepschy et al., 2020). Also, the effect of home advantage at World Cups needs to be studied further considering crowd support, climate, and possible influences of a “once in a lifetime experience” for players. Additionally, the styles of play could be incorporated into a model of success factors. Not only does the match status interact with the playing style, but also certain performance factors can be linked to a specific style. The success factors could vary between those playing styles and contribute to a better understanding of the mechanism of success in football (Courneya and Cheiadurai, 1991; Fernandez-Navarro et al., 2016, 2018; Hewitt et al., 2016; Lago-Peñas et al., 2017; Gómez et al., 2018; Castellano and Pic, 2019).

Methodologically, predictive analyses are the methods of choice. However, alternative methodological approaches such as social network analysis (Wäsche et al., 2017) should be considered. Social network analysis already revealed some new insights (Pina et al., 2017).




CONCLUSION

The study showed that defensive errors had the strongest influence on the probability of winning or losing a football match during the World Cups 2018 and 2014. In addition, goal efficiency, duel success in percentage, and tackles success in percentage were shown to be of high significance. It appears that efficiency factors are more important than single factors alone. Shots from counterattacks and clearances also revealed a positive impact. In contrast, the number of crosses showed a negative impact on winning. In total, four different variables related to defense, two variables related to goal scoring, one variable related to passing and organizing, and no contextual variables were significant. Interestingly, shots from counterattacks, tackles, and duel success are significant predictors of success, whereas ball possession and passes are not significant. This could be an indicator for the assumption that tactics dominated by pressing could be a better strategy than tactics solely based on ball possession. However, national teams and club teams cannot readily be compared due to different contexts such as the competition format. Future research needs to determine possible differences. In addition, the ambiguous results for ball possession and number of crosses from different studies needs to be addressed in future research. Further research on success factors, building on existing knowledge and utilizing apt methods, will further contribute to the knowledge of coaches, managers, and other practitioners to improve team performance in football.
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