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ABSTRACT

The use of data and analytics in professional football organisations has grown steadily over the last
decade. Nevertheless, how and whether these advances in sports analytics address the needs of profes-
sional football remain unexplored. Practitioners from national federations qualified for the FIFA World
Cup Qatar 2022™ and professional football clubs from an international community of practitioners took
part in a survey exploring the characteristics of their data analytics infrastructure, their role, and their
value for elaborating player monitoring and positional data. Respondents from 29 national federations
and 32 professional clubs completed the survey, with response rates of 90.6% and 77.1%, respectively.
Summary information highlighted the underemployment of staff with expertise in applied data analytics
across organisations. Perceptions regarding analytical capabilities and data governance framework were
heterogenous, particularly in the case of national federations. Only a third of national federation
respondents (~30%) perceived information on positional data from international sports data analytics
providers to be sufficiently clear. The general resourcing limitations, the overall lack of expertise in data
analytics methods, and the absence of operational taxonomies for reference performance metrics pose
constraints to meaningful knowledge translations from raw data in professional football organisations.

KEYWORDS
Decision-making; football;
data; ecosystem; analytics

Introduction

Performance science professionals are now fully integrated as
part of backroom staff in modern football organisations
(Gregson et al. 2022) to support the optimisation of strategies
relevant to aspects of athlete performance management, talent
identification and medical service provision (Bartlett and Drust
2021). Like other industries, football is currently undergoing
significant transformation which has led to substantial growth
of resources, expertise, and data generation (Robertson 2020).
The role of the sports scientist has become, therefore, even
more prominent for translating raw data sources or existing
data analysis outcomes into actionable insights to address the
practical demands of different stakeholders within the modern
sports organisations (Bartlett and Drust 2021).

Data analytics has gained increasing importance for sports
scientists to develop systematic analysis frameworks for orga-
nisations in football (Windt et al. 2021), to remain competitive
on both a sporting and financial level (Alamar 2013; Gregson
et al. 2022). The notion of sports analytics (Alamar 2013) gen-
erally refers to ‘the management of structured historical data, the
application of predictive analytic models that utilise that data,
and the use of information systems to inform decision makers and
enable them to help their organisations in gaining a competitive
advantage on the field of play’. Alamar (2013) provided
a thorough definition identifying data ecosystem and

information system as the main components of any contempor-
ary data analytics infrastructure devoted to streamlining deci-
sions of coaching, recruitment, performance support, medical,
administration, and operations staff within the core service
provision (Gerrard and Alamar 2014; Gamble et al. 2020;
Bartlett and Drust 2021). In sports and other fields, the data
ecosystem shall denote the process combination of corporate
processes ‘to organise, centralise, and streamline how data
comes into the team and is processed within the team’s various
functions’ (Alamar 2013).

In this context, data standardization and centralization repre-
sent the foundations of a data ecosystem. Standardization shall
denote a pragmatic definition of names, description, and forms
for each piece of raw data common throughout the sports
organisation (Alamar 2013). Centralization refers to the organi-
sation of different quantitative (e.g., game-performance statis-
tics) and qualitative (e.g., medical reports, multimedia
information) data sources into an organisation-specific data-
base (Alamar 2013). To support these processes, the nature of
the organisational structure and staff employment with exper-
tise to deliver applied data solutions is central to any sports
analytics infrastructure (Alamar 2013). Also, we shall distinguish
the functions of data engineers and statisticians/analysts
(Alamar 2013). A data engineer contributes to the creation of
the data infrastructure or ecosystem for a structured
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management of different data sources, whereas a statistician/
analyst delivers business solutions to translate raw data into
actionable information (Alamar 2013). Despite data manage-
ment playing a pivotal role for analytics, previous explorations
revealed human resource limitations within the modern orga-
nisation not only for raw data organisation but also for devel-
oping information systems for generating actionable insights
(Alamar 2013).

With the data management infrastructure being at the one
end of the information dissemination spectrum (Delen and
Demirkan 2013), an information system, on the other, consists
of standardized interfaces that can support staff at a football
organisation in facilitating the realization of business objec-
tives (Alamar 2013). The importance of an information system
stems from the need to have flexible and time-efficient access
to the reporting of trends, description of patterns, and ela-
boration of data to leverage actionable insights (Alamar 2013;
Delen and Demirkan 2013). The design of a practical informa-
tion system requires contextual knowledge, with any set and
level of information structured in a logical fashion (Alamar
2013). Formalisation of an information system addresses, in
practice, problems of knowledge translation within a football
organisation (Alamar 2013; Bartlett and Drust 2021).
Accordingly, it was highlighted that the landscape in which
sports scientists and performance analysts operate in modern
football and other sports organisations demands support
from expertise in computer sciences (Robertson 2020; Goes
et al. 2021). For example, integration of domain knowledge
from sports sciences and computer sciences is a relatively
recent phenomenon in football that aims to leverage fine-
grained analyses of player tracking data from match-play
(Bornn et al. 2018; Jayal et al. 2018; Goes et al. 2021).
A previous investigation surveying professional teams from
the NBA, MLS, MLB, and English Premier League revealed that
37.5% did not have a dedicated database programmer, and
20% did not have an analyst on the sports side of the
organisation (Alamar 2013). With this in mind, technical fea-
tures and heterogeneity of jargon inherent to player tracking
and event data may also pose barriers that can limit mean-
ingful knowledge translation from raw data to coaches and
support staff (Mackenzie and Cushion 2013). However,
despite the ongoing metamorphosis of data analytics in the
football industry (Jayal et al. 2018) and other sports (Alamar
2013; Ward et al. 2019), no investigation has provided
a contemporary overview of the current state of data ecosys-
tems and information systems in modern football
organisations.

In this context, a recent survey examined issues of data man-
agement processes in professional clubs and national federa-
tions from a general perspective (Gregson et al. 2022).
Importantly, insights from this study highlighted a general lack
of expertise in deploying information technology solutions,
given the general reliance on off-the-shelf solutions across the
football organisations which took part in the survey (Gregson
et al. 2022). Considering this and the growing appreciation of
embedding data analytics solutions within sports organisations
(Alamar 2013; Delen and Demirkan 2013; Ward et al. 2019;

Robertson 2020; Windt et al. 2021; Bauer et al. 2023), further
exploring such aspects and any potential limitations in current
processes requires a more in-depth examination of operational
frameworks and practices concerning data analytics service pro-
vision in professional football organisations. To address recent
insights regarding key operational processes delivered in profes-
sional football organisations (Gregson et al. 2022), we sought to
gather information concerning whether current data analytics
ecosystems address the needs of support staff.

Materials and methods
Survey design and distribution

On the occasion of an international conference, practitioners
working in male football were invited to take part in a cross-
sectional survey exploring issues relating to the development
of data analytics infrastructures and information systems in
professional football organisations. In keeping with examples
from the clinical realm (Cook et al. 2019), the targeted confer-
ence represented an occasion to facilitate the recruitment of
representatives that could provide perspectives relevant to an
in-depth examination of operating frameworks and practices
for data analytics service provision in place at top-tier profes-
sional football clubs and national federations at the time of the
study. Target delegates represented the 32 national federations
qualified for the FIFA World Cup Qatar 2022™ (FIFA), and top-
tier professional football organisations part of the Aspire in the
World Fellows (Ford et al. 2020). The Aspire in the World
Fellows is an international community of practice involving
professional football organisations from around the world
(Ford et al. 2020). The survey was developed by a panel of 6 co-
investigators involving academics and practitioners with five or
more years of experience working in professional football.
Existing work in the field of sports analytics (Alamar 2013) and
sports sciences (Ward et al. 2019; Goes et al. 2021) informed the
survey design with questions covering specific areas on: i)
personal and demographics information (4 items), ii) descrip-
tion of data ecosystems, or the actual platform where the
information resides (Delen and Demirkan 2013) in modern
football organisations (3 items), iii) the general importance of
using analytics interfaces (Delen and Demirkan 2013) that can
support staff at modern football organisations in the elabora-
tion of information that can leverage actionable insights (10
items), iv) the value of modern analytics processing of posi-
tional data to support decision-making of coaches (6 items).
Considering academic experience in similar survey investiga-
tion planning (Ford et al. 2020; Gregson et al. 2022; Lundqvist
et al. 2022) and years of experience in professional football, the
final survey version in the English language (Supplementary
File 1) was reviewed and piloted for clarity and consistency
among the present study co-investigators and members of
the present study collaborating institutions. The survey was
available in Arabic, French, German, Portuguese, and Spanish
languages. Translations were conducted by native speakers via
a verbatim adaptation approach faithful to the original English
version with the consistency of each alternative version illu-
strated point-by-point in Supplementary Files 2-6. The piloting



process resulted in minor amendments of text relevant to
a given question, clarifications of response options made avail-
able to target respondents, and useful to assess whether trans-
lations required necessary improvements for clarity where
applicable in the survey. Questions involved multiple choice,
simple multiple choice (yes/no), checkbox, numerical, or rating
formats. The survey was created using the online software
SurveyMonkey® (Momentive Inc., USA), and disseminated to
organisation representatives via an email containing a weblink
with information on survey purpose, followed by instructions
for survey completion. Delegates received an electronic copy of
the questionnaire a week prior to the conference to gather all
the information necessary to complete the survey from the
relevant colleagues at their organisations if unknown. Only
delegates from national federations qualified for the FIFA
World Cup Qatar 2022™ who consented to participate in the
investigation completed section iv) given this target sample
characteristics involving respondents with, mainly, coaching
and performance analysis backgrounds relevant to explore
further aspects beyond general operational frameworks and
practices. Text-based fields for role titles were verified against
relevant information regarding delegates attendance to the
target conference for survey data collection. The survey
weblink was opened and shared on 3rd October 2022 and
closed on 4th October 2022. We administered the survey sepa-
rately for the FIFA and Aspire in the World Fellows samples on
a purely conceptual basis, considering the underlying study
purpose and within-respondent pool differences in organisa-
tion-type composition between professional clubs and national
federations. The reason for a clear distinction in the survey
administration between samples also rests on the objective to
describe the state-of-the-industry with reference to a particular
event in time similar to the design of previous studies addres-
sing different research questions (McCall et al. 2022). This study
was approved by the Aspire Zone Foundation Institutional
Review Board, Doha, State of Qatar (protocol number:
E202209040).

Statistical analysis

The FIFA and Aspire in the World Fellows samples were exam-
ined separately. Responses from the Aspire in the World
Fellows were distinguished for professional clubs and national
federations. Results were presented as descriptive statistics
(Amrhein et al. 2019), and by organisation type where applic-
able. Frequency analysis was conducted for participant charac-
teristics, multiple choice, checkboxes, ranking, Likert-type, and
rating-scale questions, with the results presented as percen-
tage of respondents and frequency count. We calculated the
response rate as the number of organisations whose delegate
consented to participate divided by the total number of eligible
organisations we invited to take part in the survey. We
described results using qualitative terms assigned to determine
the magnitude of the observed frequencies as follows: All =
100% of respondents; Most==75%; Majority =55 to 75%;
Approximately half =~50%; Approximately a third =~30%;
Minority = <30% (Starling and Lambert 2018). Responses

SCIENCE AND MEDICINE IN FOOTBALL . 3

involving a numerical answer in single questions (i.e., count
data) were presented as median and interquartile range (IQR).
All statistical analyses were performed using R (version 3.6.3,
R Foundation for Statistical Computing).

Results
Respondents

The participants who completed the questionnaire from the
FIFA and Aspire in the World Fellows samples were employed in
a range of different roles, involving department directors,
heads of department and practitioners with mainly sports
sciences, strength & conditioning, medical, and technical back-
grounds, respectively.

Of the 32 organisations from the FIFA sample, delegates
from the 29 national federations completed the questionnaire.
The survey involved 9 Performance Analysts, 4 Football coa-
ches, 3 Heads of Performance, 3 Strength & Conditioning
Coaches, 2 Heads of Data Analytics, 2 Heads of Research and
Innovation, 2 Technical Directors, and 4 staff members with
other roles in their organisations, with a response rate of
90.6%. Respondents had a median experience in professional
football of 15 years (IQR, 12 to 20 years), and they had worked
at their current federations for 4 years (IQR, 2 to 7 years).

Of the 48 organisations from the Aspire in the World Fellows,
32 clubs and 5 national federations not qualified for the FIFA
World Cup Qatar 2022™ agreed to take part in the survey, with
a response rate of 77.1%. Overall, the survey involved 9 Heads
of Performance, 6 Sports Scientists, 6 Strength & Conditioning
Coaches, 5 Technical/Academy Directors, 2 Academy
Coordinators, 2 Performance Coordinators, 2 Medical
Directors, 2 Medical Doctors, and 3 staff members with coach-
ing roles in their organisations. Respondents from the 32 pro-
fessional clubs had a median experience in professional
football of 14 years (IQR, 9 to 17 years), and they had worked
at their current federations for 4 years (IQR, 2 to 8years).
Descriptive information relevant to respondents from the 5
national federations from the Aspire in the World Fellows
pool were consistent with what observed in the FIFA sample
regarding years of experience in professional football and
employment at their organisations.

Data ecosystem

Among the FIFA sample, respondents indicated a median num-
ber of 3 (IQR, 2 to 6) match analysts and 1 (IQR, 1 to 2) sports
scientist as staff members in the organisation. Conversely, sta-
tisticians and data engineers were low in number as staff
members within this pool of organisations (Figure 1(a)).
Perspectives on their respective organisations analytical cap-
abilities were heterogenous, with approximately a third of
respondents perceiving it as poor (~24%), acceptable (~31%),
or good (~28%). Approximately half of respondents (~52%)
from this pool agreed with the statement the ‘data manage-
ment has limited standardization, with data analysts from differ-
ent business units managing and elaborating data independently
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a
Match (football) analyst
Sports scientist
Statistician ———
Data engineer —
b

Match (football) analyst

Sports scientist

Statistician

Data engineer

10 15 20
Number

Figure 1. Box-and-whisker plot summarising the number staff in different roles within national federations (a) and professional clubs (b).

to a limited number of data sources’ regarding the data govern-
ance framework in place at their organisations. Approximately
a third of respondents (~31%) agreed with the statement the
‘data management is standardized with well-defined procedures
where different data sources are integrated within a shared plat-
form and elaborated by dedicated IT architects and data ana-
lysts’, whereas only a minority of respondents (~17%) indicated
‘data management lacks standardization, with data analysts
from different business units managing and elaborating data
independently’.

The median number of match analysts and sports scientists
as staff members at the professional clubs (n=32) from the
Aspire in the World Fellows sample were 5 (IQR, 3 to 7) and 3
(IQR, 1 to 5), respectively. Outcomes concerning the presence
of statisticians and data engineers across organisations were
heterogeneous, with figures representative of employment of
this staff being generally low (Figure 1(b)). The majority of
respondents perceived their respective organisations analytical
capabilities as good (57%), and almost the majority of respon-
dents (~53%) agreed with the statement the ‘data management
is standardized with well-defined procedures where different data
sources are integrated within a shared platform and elaborated
by dedicated IT architects and data analysts’ with reference to
their clubs’ data governance framework. Approximately half of
respondents (~40%) agreed with the statement the ‘data man-
agement is standardized with well-defined procedures where dif-
ferent data sources are integrated within a shared platform and
elaborated by dedicated IT architects and data analysts’, whereas
only a minority of respondents (~7%) indicated ‘data manage-
ment lacks standardization, with data analysts from different

business units managing and elaborating data independently’.
Responses relevant to the national federations from Aspire in
the World Fellows (n=5) were in line with insights from the
FIFA sample, thereby revealing heterogeneity in analytical cap-
abilities among these organisations and limited standardization
in management of data sources.

Information system

In the FIFA sample (Figure 2), only a third to approximately half
of respondents indicated ‘the data analysis strategy is consistent
across all business units’ (41%) and the ‘information needed to
guide decision-making are readily available’ (48%).
Approximately more than half of respondents agreed and
strongly agreed with the statement ‘information generated
from data guide decision-making’ in their technical (65%),
recruiting (52%), performance (69%), and medical (62%)
departments (Figure 2). On the other hand, only between
a third and approximately half of respondents agreed and
strongly agreed with the statements that ‘information gener-
ated from data is communicated clearly’ to coaching staff (42%)
and individual players (31%). PDF-reports (66%), insights from
videos (66%), and presentations from data scientist/match ana-
lyst (59%) represented the most common approaches used to
shared information amongst coaching staff, with individual
players accessing information indirectly through discussions
with the coaching staff (62%) or via custom-made applications
(55%).

Approximately a third of respondents from the Aspire in
the World Fellows sample (Figure 3) of professional clubs
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Figure 2. Percentage of responses relevant to the characteristics of the data analytics infrastructure and processes in place at national federations participating to the

survey.
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Figure 3. Percentage of responses relevant to the characteristics of the data analytics infrastructure and processes in place at professional clubs participating to the

survey.
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agreed and strongly agreed that ‘the data analysis strategy is
consistent across all business units' (36%), and the majority
indicated ‘the information needed to guide decision-making
are readily available’ (58%). The majority and approximately
half of respondents agreed and strongly agreed with the
statements that ‘information generated from data is commu-
nicated clearly via business intelligence solutions’ to coaching
staff (~58%) and individual players (48%). Most of respon-
dents from this pool agreed and strongly agreed with the
statement ‘information generated from data guide decision-
making' in their technical (~61%), recruiting (~77%), perfor-
mance (~94%), and medical (~77%) departments (Figure 3).
PDF-reports (70%), presentations from data scientist/match
analyst (57%), and dashboards (50%) represented the most
common approaches used to shared information amongst
coaching staff, with individual players accessing information
mainly indirectly through discussions with the coaching
staff (67%).

From positional data processing to coaching insights

Information gathered from the FIFA sample respondents was
summarized and illustrated in Figure 4. Perspectives on the
clarity and consistency of football metrics from international
sports data analytics were heterogenous and inconsistent
(Figure 4(a)), with approximately a third of respondents indicat-
ing strong disagreement and disagreement (~27%) versus agree-
ment (30%). On the other hand, there was general agreement
amongst respondents concerning the usefulness of general

metrics derived from match-analysis data-production
(Figure 4(b)) rating these as very useful and extremely useful
(55% to 87%). Main data sources used in performance analysis
environments were tracking data (76%), video footage (72%),
and event data (62%), with detailed data collection conducted
for the analysis of own matches (62%), opponents analysis (62%),
and trend analysis of major competitions (55%). Respondents
generally feel confident and very confident about combining
different data sources to draw combined insights (~69%), with
‘event-specific phases’ and ‘customised phases of play at the ana-
lyst discretion’ deemed the methods of choice for aiding the
interpretation and contextualisation of performance
data (~60%).

Discussion

Sports analytics is a relatively new field that is now integral for
athlete development and management purposes. The increasing
use of data to inform decision-making across various business
areas to gain competitive advantage on both sport and financial
levels required advancing the integration of data analytics solu-
tions within modern football organisations over the last decade.
The increased use of data reflects, in practical terms, some
advances in applied sports sciences service provision that also
resulted in broadening the number of backroom staff and
sources of information available in the pursuit of a more struc-
tured approach to player management. Our investigation pro-
vided a contemporary overview from professional football clubs
and national federations worldwide. Notwithstanding the

a
Football metrics from international sports data analytics providers are clear and consistent to aid decision-making of coaches
. Strongly disagree
. Disagree
Somewhat disagree
15% 129% 319% 15% Neither agree nor disagree
Somewhat agree
Agree
. Strongly agree
Don't know
0 25 50 75 100
Percentage
Rate the usefulness of the following metrics as outcomes of the data-production of your match
midfield and defensive lines - = a ok
Expected goals 27% 14% 32% T -
R RO G
tosm Iongih 5% 18% 27% 5%
0 25 50 75 100

Percentage

Figure 4. Perceptions of the value of modern analytics processing of positional data relevant to support decision-making of coaches from delegates representing the
national federations qualified to the FIFA World Cup Qatar 2022. Answers are presented as proportion of responses (%).



general appreciation of data analytics as an element pivotal to
leveraging raw data for actionable coaching insights, the hetero-
geneity of our findings highlighted the inconsistency of current
data analytics architectures generally due resourcing limitations
across professional football organisations.

In the search for competitive advantage, an important
aspect for modern football organisations is to conduct formal
benchmark appraisals given the current state-of-the-art in the
industry (Alamar 2013; Robertson 2020). In this context, the
definition of structured data ecosystems is the cornerstone for
a pragmatic organisation and processing of sports data (Alamar
2013). Investments in human resources for analytics, therefore,
constitute an important indicator regarding how important
sports analytics are for the organisation by embedding staff
dedicated to data governance and maintenance processes into
the organisational framework (Alamar 2013). Insights on data
ecosystem definition and governance from the Sports Analytics
Use Survey suggested more than a third of respondents indi-
cated not having a dedicated data engineer, whereas the major-
ity reported the presence of one or two statistician/analyst on
the sports side of the organisation (Alamar 2013). The findings
from our study are consistent with previous reports regarding
the under-representation of data engineers and statisticians
across the football clubs and federations we examined in our
investigation (Figure 1). Specifically, our study revealed staff
involved in other areas of service provision (e.g., sports scien-
tist; S&C coach) outnumber staff dedicated to data ecosystem
development and applied statistical analysis (Figure 1).

In the realm of applied sports sciences, research previously
emphasised the importance of integrating staff with expertise
in applied biostatistics to support, for example, the control and
surveillance of sports-injury data (Casals and Finch 2017). Our
findings on the employment of support staff with expertise in
football performance analysis and sports sciences are in line
with recent insights (Gregson et al. 2022). Conversely, the
inconsistencies in the number of staff dedicated to data orga-
nisation and elaboration from our study (Figure 1) highlighted
potential limitations in the elaboration of raw data. This finding
appears consistent with and reflected by the heterogeneity of
responses on perceptions regarding the extent of analytical
capabilities and data governance framework, particularly in
the case of national federations. The fact that data manage-
ment processes reached more advanced stages within football
clubs than national federations seems a plausible and an inter-
esting finding from our study. A logical explanation of this
finding could be related to the nature of service provision
demands among professional clubs operating on a day-to-day
basis as opposed to national federations over a calendar year
(Buchheit and Dupont 2018). Likewise, the nature of each
organisation’s business model as well as own financial
resources represent additional elements determining the
scale and composition of data analytics staff employment
(Gregson et al. 2022). From a general standpoint, the differ-
ences between professional football clubs and national federa-
tions in data analytics solutions are inherently contextual. Data
analytics may generate a competitive advantage for profes-
sional clubs in obtaining, for example, optimal estimates on
player transfer markets and appropriate salaries. These ele-
ments are, nevertheless, not of real practical relevance to the
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context of a national federation setting, hence why federations
may invest less into a data infrastructure than clubs. The fact
that national federations do not have consistent access to
individual players could also be considered a contextual barrier
limiting any potential advancement in data management inno-
vation processes. Collectively, the heterogeneity in the devel-
opment of data infrastructures revealed inconsistencies in data
management processes that have the potential to constrain
knowledge translations from data.

Investments in data-management technology provide foun-
dations to build a data analytics system (Alamar 2013;
Robertson 2020). Importantly, the set-up of an organised data
infrastructure is central also to streamlining the communication
of information and dissemination of knowledge from one area
of the organisation to another (Alamar 2013). Information sys-
tems, or the standardised interfaces integrating sets of metrics
relevant to the decision-making process, bridge the gap
between data storage to organisational actions both at the
club- and player-level (Alamar 2013; Delen and Demirkan
2013). Results from our study highlighted a general under-
standing and appreciation among respondents regarding the
importance of developing information systems to guide deci-
sions across national federations and professional clubs irre-
spective of the business unit (Figures 2 and 3). Nevertheless, the
communication of data insights is established on tools incon-
sistent with recent technological advances and innovations in
the sports industry (Ratten 2016; Ward et al. 2019; Robertson
2020). Specifically, PDF-reports (70%) and presentations from
support staff (60%) represented the main tools used to com-
municate information and were common to both samples in
our investigation. This line of evidence substantiated further
recent insights suggesting issues of communication among
different members of a sporting organisation is partly due to
limitations in the development of decision support services
integrating elements of data analytics (Gregson et al. 2022).
Consistent with recent findings (Gregson et al. 2022), the lim-
ited number of support staff with expertise in data manage-
ment and insights elaboration also highlighted the need to
devote attention to potential issues of illiteracy across organi-
sations with the use of general and more advanced data gov-
ernance and analytics methods. Such aspects relevant to
organisational expertise and any potential human resources
limitations can hinder innovation management capabilities
(Ratten 2016) and preclude maximising any return on data
investments (Alamar 2013; Robertson 2020). The limitations
on information system development that emerged from our
study, however, were coherent with the general underemploy-
ment of sports data-dedicated staff (Figure 1) that is pivotal to
the design and realisation of data infrastructures and elabora-
tion processes (Alamar 2013; Ward et al. 2019; Robertson 2020;
Windt et al. 2021). In practical terms, our findings suggested
that information systems at national federations and profes-
sional clubs lack a comprehensive blueprint that can serve the
needs of the decision-makers within and between organisa-
tional units.

The contemporary advances in technology and computer
sciences also provided opportunities to enhance the analysis
of positional data relevant to sports performance analysis
(Jayal et al. 2018) and the study of tactical performance
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(Goes et al. 2021). Sports data providers in football have
introduced a number of different metrics to support perfor-
mance analysis (e.g., StatsBomb 2024; StatsPerform 2024),
with their development increasing exponentially and in par-
allel with progresses in tracking solutions (Ellens et al. 2022)
in recent years. For example, among these, expected goals
(xG) refers to the probability of a shot resulting in a goal
(Anzer and Bauer 2021). The proliferation of new perfor-
mance metrics and analytical approaches (StatsBomb 2024;
StatsPerform 2024) can be attributable to general attempts
to address the diverse nuances of questions and potential
problems in modern high-performance sport (Jayal et al.
2018; Robertson 2020; Windt et al. 2021). This phenomenon,
nonetheless, contributed to posing additional challenges for
performance analysts, mandating flexibility to improve, diver-
sify, and adapt the operational skillset (Windt et al. 2021).
Despite this and the consistency of perspectives on the
usefulness of specific performance metrics for the post-
match analysis, only a third of survey respondents perceived
football metrics from international sports data analytics pro-
viders as sufficiently clear (Figure 4). These findings can be
explained from distinct perspectives. First, the heterogeneity
and diversity of data sources, metrics definitions and calcula-
tions hinder their generalisation and utilisation for applied
and research purposes. Second, and accordingly, our results
reflected issues of literacy with data analytics methods and
education among more technical and support staff within the
modern sports organisation also common to other sports and
industries (Ward et al. 2019; Robertson 2020; Windt et al.
2021). Taken together, insights from our study highlighted
long-standing problems associated with the absence of
scientific consensus on taxonomies for reference perfor-
mance metrics (Mackenzie and Cushion 2013; Carling et al.
2014). Conceptual clarity on operational taxonomies across
different commercial data providers and problems of data
literacy both deserve attention and further investigation in
the football industry and future research in sports analytics.

O’Donoghue (2007) emphasised that end-users must pos-
sess an understanding of the metrics that sports performance
analysts consider benchmarks for insights dissemination in
their analysis process. Limited subject matter knowledge can
pose unnecessary barriers hindering the flow of any structured
decision-making process (Windt et al. 2021). Our investigation
highlighted further the general lack of clarity regarding opera-
tional taxonomies of match performance-related events that
remained unaddressed in performance analysis research
(Mackenzie and Cushion 2013). Likewise, the fact the majority
of respondents deemed ‘customised phases of play at the ana-
lyst discretion’ as a method of choice for aiding the interpreta-
tion and contextualisation of performance data is another
interesting and important finding of our study. These insights,
together with perspectives on the usefulness of outcome
metrics from the match data production, may serve as
a blueprint to inform future research efforts that aim to
enhance and standardise performance analysis for service pro-
vision purposes. Accordingly, the failure to define
a standardised set of performance-related taxonomies and
performance analysis processes render data insights prone to
subjective re-elaborations (Mackenzie and Cushion 2013). As

a counterexample among other recent illustrations (Bauer et al.
2023), the development of the FIFA Football Language pro-
vided a conceptual framework serving as an educational tool
established on a unified language (FIFA 2022). The FIFA
Football Language encompasses different yet defined metrics
with the aim to support the alignment of performance datasets
for better understanding and breaking down of match-play
(FIFA 2022). Pursuing a balance between a data-informed
approach and technical interpretation by bringing together
experienced data-literate professionals and football practi-
tioners, the FIFA Football Language is a potential blueprint
that can address, to some extent, current gaps in performance
analysis research and warrants further investigation from tech-
nical, tactical, and physical perspectives. With the real-world
example of the FIFA Football Language and previous consid-
erations in mind (Carling et al. 2014), our findings emphasised
further previous concerns (O'Donoghue 2007; Mackenzie and
Cushion 2013) and the need to finalise scientific consensus on
a framework of established taxonomies relevant to the different
stakeholders involved in the data provision-to-utilisation
spectrum.

Limitations

Although we provided a contemporary overview of the current
state of data ecosystems and information systems in modern
football organisations worldwide, our study is not without limita-
tions. First, the heterogeneity of educational and professional
backgrounds among our survey respondents, consisting mainly
of technical and fitness coaches working in male football, repre-
sents an element of our study deserving consideration.
Nonetheless, any degree of diversification in the respondents’
background did not preclude us from gathering the information
meaningful to an objective description of infrastructures, pro-
cesses, and insights generation, given data and analytics integra-
tion currently in place at modern football organisations. On the
other hand, despite surveying delegates from top-tier profes-
sional clubs and national federations, the general heterogeneity
of the members’ associations might have contributed to exag-
gerating aspects that pose limitations to data analytics service
provision, which can be logically and, perhaps, directly attributed
to resourcing limitations across these organisations.

Second, although we informed our study design and meth-
ods following seminal work in this area (Alamar 2013), the lack of
clarity on the terminology used to identify different professional
roles involved in analysing and elaborating different sources of
football-related data constituted a meaningful challenge for our
survey development. In general, researchers and practitioners in
sports medicine and exercise sciences tend to interchangeably
adopt the terms data scientist, statistician, and data analyst.
Windt et al. (2021) denoted the data scientist as a professional
figure with responsibilities in providing decision-support systems
encapsulating the integration of data management and analysis
skillsets applied to developing and maintaining analytical solu-
tions athlete monitoring, scouting/recruitment, match perfor-
mance and epidemiological analysis purposes. Casals and Finch
(2017) defined a sports data analyst as a specialist blending
expertise in statistics, sports sciences, and computer sciences.



Conversely, the role of the sports biostatistician integrates knowl-
edge of statistics, epidemiology, public health, and sports
science (Casals and Finch 2017). With this diversity of nomencla-
tures in mind, in our survey, we used the term statistician as the
expert at the ultimate end of the data provision-to-utilization
continuum accountable for translating data into information
(Alamar 2013).

Third, and importantly, the absence of information for our
survey content validity represents another limitation that should
be acknowledged. Likewise, the strategies we adopted to max-
imise survey items interpretation and understanding as intended
require attention. Specifically, the general survey design involving
mainly closed items and the fact we shared a copy of the survey in
advance to conference delegates ultimately aimed to maximise
response rates (Boynton 2004). In addition to this, the verbatim
adaptation approach used to conduct survey translation in other
languages might have necessitated considerations of other rele-
vant approaches to ensure consistency with the original instru-
ment despite its fundamental simplicity. The fact we also
distinguished the pool of survey respondents, with the FIFA sam-
ple only addressing questions of survey section iv) given the larger
backgrounds in football coaching and performance analysis,
ought to be considered as another potential limitation despite
aiming to explore the current state-of-the-industry based on orga-
nisations taking part to a particular event than others following
similar examples from previous studies addressing different
research questions (McCall et al. 2022). We also highlight that
caution is necessary to generalise our findings which are unlikely
to apply to other football contexts with fewer financial resources
or limited infrastructures since our study described the current
state-of-the-industry regarding data analytics service provision
based on the perspectives of different stakeholders working
within men’s top-tier football clubs and national federations.

Conclusion

Sports science service provision processes evolved in profes-
sional football organisations over the last decade. This evolu-
tion resulted in a concomitant increase in the number of
information sources requiring the development of data analy-
tics infrastructures devoted to data-to-insights translations to
support decision-making of backroom staff on player manage-
ment strategies. The present survey outcomes also indicated
football organisations made improvements in making informa-
tion readily available and relatively clearly communicated to
coaches. Nevertheless, our findings also suggested that,
despite the general appreciation of data analytics as an ele-
ment pivotal to supporting player and team management
decisions, current data analytics ecosystems are inconsistent
in addressing the contemporary demands of support staff at
modern football organisations. The limited number of support
staff with expertise in data governance and applied biostatistics
as well as the lack of an established framework with clear
operational taxonomies for reference performance metrics
pose constraints to insights generation from raw data. At pre-
sent, these elements represent challenges for being at the
cutting edge of sports analytics service provision and require
attention in future lines of inquiry to leverage capabilities of
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service-oriented data analytics in top-tier football. Our insights
are, therefore, anticipated to inform organisational decisions
for improving data analytics service provision in football con-
texts and future research in performance analysis.
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