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Abstract The long-term development of membership
numbers in sports clubs and federations is well documented
through statistical surveys, such as annual sports
development reports. However, studies dedicated to
analyzing membership developments have a considerable
time lag due to their retrospective approach, which poses a
risk for future member acquisition and retention strategies.
Modern market research methods attempt to address this
challenge by using econometric approaches to deliver solid
explanations and forecasts based on identified systematic
patterns. Share of Search (SoS) analyses are already
successfully used in various industries to forecast the
development of market shares. This involves measuring the
effect of the development of online search queries in
Google and other search engines in one period on the
change of market shares in the following period. For the
first time, this approach is transferred to a pilot study that
observes the membership development of 20 sports
federations in Germany. This study shows that online
search queries have a high explanatory power for
membership development in sports. Therefore, SoS studies
can be used accordingly as a relevant indicator for future
planning in sports management.

Keywords Membership Development, Sports
Federations, Online Search Engine Queries (OSEQs),
Share of Search (SoS)

1. Introduction

With almost 90,000 clubs and 27 million memberships,
corresponding to an organizational level of 28%, the
German Olympic Sports Confederation (Deutscher
Olympischer Sportbund, hereinafter DOSB) is the world's
largest "nongovernmental organization” in the field of
sports [1, 2]. The DOSB was launched in 2006, resulting
from the merger of the German Sports Federation and the
National Olympic Committee for Germany. It is currently
the sole umbrella organization of sports in Germany with a
matrix of sport-specific and regional federations [3]. Given
the complex structure of DOSB, documenting changes in
membership numbers is challenging. It is even more
difficult to explain changes within and between sport
federations and to forecast future developments based on
available data.

There is a profound research stream dedicated to
analyzing membership changes in the overall DOSB
system: Breuer and Wicker [4] addressed the effects of
demographic shifts over organized sports, emphasizing that
the acquisition and retention of athletes and qualified
volunteers remains the most difficult challenge. Steinbach
and Hartmann [5] and Abu-Omar et al. [6] analyzed the
potential impact of Germany’s changing demographic on
the membership development of the DOSB, highlighting
the aging population, declining birth rate, and increasing
immigration rate as the key trends shaping membership
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development.

Beyond research on membership development of the
DOSB, further studies have also analyzed sport-specific
trends in Germany. A stagnating trend of declining
membership shares from young females in rowing clubs
was previously observed by Kreis [7]. Flatau [8] attributed
the long-term decrease in track and field memberships to
an aging population with simultaneously declining birth
rates. Further publications compared handball membership
development with that of other sporting federations [9, 10].
Projections of membership figures based on population
forecasts and considering age-specific prevalence to enable
the comparison of absolute participation and flow rates in
football and handball have also been attempted [11, 12].

In a specific research stream, scientists have studied the
influence of major sporting events on federations’ shifting
membership levels through a trickle-down effect. Studies
analyze different sports and regions: Frawley and Cush [13]
and Veal, Toohey and Frawley [14] found a substantial
increase in adult and junior rugby participation in Australia
after the country hosted a Rugby World Cup. A positive
impact on sports participation in the United Kingdom was
reported by Castellanos-Garc & et al. [15] after the 2012
London Olympic Games. Storm and Holum [16] explained
that sporting failure (such as a club’s relegation) can affect
mass participation levels but found no consistent positive
relationship between sporting events and participation.
Similarly, De Bosscher, Sotiriadou and van Bottenburg [17]
tried to explain shifts in membership humbers through the
trickle-down effect but found inconclusive evidence related
to the impact of elite success on participation.

Existing research approaches to explaining membership
trends in sports federations have provided valuable insights.
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However, due to the retrospective nature of the approaches,
these observations have a considerable time lag which
could have a negative impact and jeopardize future member
acquisition and retention strategies [18]. Modern market
research methods attempt to address this challenge.
Econometric methods can be used to identify systematic
patterns from historical data and derive solid explanations
and forecasting figures. Simple linear regression models
are usually the starting point of such analyses [19].

To explain and predict our outcome of interest, a
promising approach is to systematically analyze queries for
sport-specific terms in online search engines. Online search
engine queries (OSEQs) are often the first —and sometimes
the most important — trigger for consumer information
behavior [20]. A person who starts a query for “Volleyball”
in a search engine today could become a potential customer
or member of the Volleyball sport federation next season.
The more frequently a term is entered into search engines,
the higher the level of curiosity about the topic. An
international study showed that an increasing number of
search engine queries for brand names of Television and
Computer companies are related to market share shifts on
the most relevant trading platforms [21].

The research stream of OSEQ analysis for market
development indication is characterized by the Share of
Search (SoS) terminology. SoS represents the volume of
OSEQs generated by a brand or company relative to the
total volume of queries generated by all other brands or
companies within the same category. This measure serves
as an accurate proxy of market share, and due to its high
availability, it can be used as a predictive marketing metric
for different types of businesses [22].
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Previous research has demonstrated that changes in SoS
had a significant predictive effect on market share changes
for the automotive, energy, and mobile communications
markets [23, 24]. Figure 1 summarizes the findings of
successfully executed SoS studies, focused on the
consumer packaged goods and car industries in the United
States (share of search to share of market correlation
coefficient cc = 0.85 and cc = 0.90), the ice cream industry
and pasta market in Sweden (cc = 0.69 and cc = 0.67), and
the soft drinks industry in the United Kingdom (cc = 0.75).

Researchers demonstrated the influencing direction of
the search engine queries on the market share through a
temporal variation of the two measured variables over time:
If the SoS values are moved ahead of the measured market
shares by one period in time, the explanatory part of this
relationship increases. Conversely, the informative value
decreases if it is proceeded in the opposite direction.
Therefore, the SoS is also referred to as a "leading
indicator" for changes in market share [25].

2. Methods

2.1. Sample Selection Process

The initial step to conduct a SoS analysis is to define the
respective market segment, including the geographical
scope and key market players. The population of this study
encompasses all German Olympic sport federations
officially acknowledged as DOSB members. For organized
sport participation in Germany, annual membership data
are available from the DOSB inventory surveys, including
a breakdown by sport discipline-related federations. Given
the character of an innovative pilot approach, this national
sample was selected to test the method for the first time in
a concentrated sports and language area. Considering this
market landscape, OSEQ keywords were allocated to all
market players. For extensive SoS analyses, Riedmuler
and Nake [26] recommend the development of a
comprehensive search term matrix, including possible
translations, spelling variations and different sequences in
which the queries might be entered into the search engine.

Due to the focused nature of this pilot study, single sport-
discipline characteristic search terms in German were
assigned to each corresponding professional federation
(e.g., “Basketball” for the German Basketball Federation
and “Fufiball” for the German Football Federation). Some
federations had to be excluded from this pilot study, as they
were unable to meet the requirements of certain quality
standards: First, this study ruled out all federations
covering overarching sport disciplines which may be
considered a leisure activity and/or are largely practiced in
an unorganized form (such as dancing and the German
Dance Sport Association). Second, multi-sport federations
were also excluded due to the unclear understanding of
assignment from the perspective of potential interested

parties (e.g. the German Sailing Federation, which
represents windsurfing, Kitesurfing and sailing). Third,
some smaller sports associations had to be excluded
because the ratio of available search query data showed
unusual changes over time. The final data scope therefore
refers to 20 professional federations of Olympic sports in
Germany with a dominant relevance of their generic online
search query term (see Table 1 for English translations of
all key terms and federations included in the analysis).

Table 1. List of included federations and keywords for SoS analyses

Federation OSEQ Keyword
German Badminton Federation “Badminton”
German Basketball Federation “Basketball”
German Boxing Federation “Boxing”
German Canoe Federation “Canoe”
German Curling Federation “Curling”
German Fencing Federation “Fencing”
German Golf Federation “Golf”
German Handball Federation “Handball”
German Hockey Federation “Hockey”
German Ice Hockey Federation “Ice Hockey”
German Judo Federation “Judo”
German Rugby Federation “Rugby”
German Rowing Federation “Rowing”
German Soccer Federation “Soccer”
German Table Tennis Federation “Table Tennis”
German Taekwondo Federation “Taekwondo”
German Tennis Federation “Tennis”
German Triathlon Federation “Triathlon”
German Volleyball Federation “Volleyball”
German Weightlifting Federation “Weightlifting”

2.2. Data Collection

Data collection of OSEQ keyword volumes for the
corresponding 20 keywords was sourced from Google, due
to its dominating share (89,5%) in the German search
engine market [27]. Monthly keyword search volume
guantities from January 2016 to December 2022 were
provided by the keyword research tool Semrush. These
monthly volumes for the keywords were transferred into
annual averages using arithmetic means to enable a
comparison between annual values with the corresponding
sport federation membership numbers. All further
calculations were executed with the percentage of each
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keyword within the total defined set of search volumes,
representing the SoS approach. Consequently, our
variables of interest were defined as follows:

yie: Share of memberships in federation i in year t
relative to the total number of memberships within the 20
federations selected for our analyses in year t.

x;.: share of Google queries for federation i in year t,
relative to the total number of Google queries recorded for
the 20 federations of interest in the same year t.

2.3. Data Analysis

To study the relationship between y;. and x;;, we start
with the following simple model:

Yit =
yic Stands for the proportion of memberships of sport
federation i in year t, and x, for the corresponding
proportion of Google queries. Moreover, o;is a sport
federation-specific intercept (fixed-effect) capturing time
constant unobserved heterogeneities between the different
federations. To inspect the prediction power of previous
share developments of Google queries on upcoming
developments of membership shares, we included x;.., as

a; + ViXie + VoXi—q + DiT + & 1)
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well, which is the proportion of Google queries for sport
federation i in the year t-1, i.e. the year before. Furthermore,
we added a vector of time dummies D';, where each
dummy variable equals 1 for observations made in the
respective year. Finally an idiosyncratic error term (g;;) is
included. In order to estimate equation (1), we apply a first-
differences estimator, which removes the sport federation-
specific intercept «a; [28]. Therefore, our estimating
equation can be written as:

Ve = Ye-1 = Vi = Xe1) +v2 (0o — xe2) +
(Dt = De—y)'T+ (e — &1-1) (2)
The results of this calculation are listed in column 1 of
the following Table 2. Interestingly, in contrast to x;;.; —
Xit—_2, Xit — Xjt—1 has no significant impacton y;; — yit_1.
This means the change in the share of search queries from
t-» to t-; helps to predict the change in the share of
memberships from t-; to t, whereas the change in the share
of search queries from t-; to t does not help to predict the
development of our dependent variable. The R=0of 0.15
indicates a substantial explanatory power for changes in the
share of search queries on changes in the share of
memberships.

Table 2. Estimation results, dependent variable: share of memberships in sports federation i in year ¢ (y;)

First-Difference Estimation

Estimating equation (2)

Avrellano-Bond Estimation  Arellano-Bond Estimation

Estimating equation (4) Estimating equation (6)

Share of OSEQs, first difference 0.001 - -
(XiXie-1) (0.003)

Lagged share of OSEQs, first difference 0.010*** 0.007*** 0.010**
(Xie-1Xie-2) (0.002) (0.001) (0.005)
Lagged share of OSEQs, first difference, - - 0.003

. . p -

interacted with dumm}; I;,_, for positive (0.005)
change from t; t0 t1 (Ii;_; (Xit-1-Xit—2))

Lagged share of memberships, first - 0.724*** 0.730***
difference (yi.1-Yie-2) (0.001) (0.001)
Time dummies (D;) insignificant insignificant insignificant
Number of observations 100 100 100
R= 0.159 - -
Avrellano-Bond Test - 0.174 0.212
(Ho: no second order autocorrelation in the

error terms, p-values)

Sargan Test - 0.857 0.995

(Ho: overidentifying restrictions are valid, p-
values)

Own calculations based on 120 observations (100 observations due to first-differences). Robust standard errors in parentheses. ***/**/*

indicates significance at the 1/5/10 % level.
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At this stage, our investigation still faces problems.
Firstly, the issue of reversed causality might be relevant:
We do not know for sure whether the development of the
share of memberships is driven by the development of the
share of search or vice-versa. Therefore, we excluded x;;
from our subsequent analyses. From a statistical point of
view, this modification is straightforward because x;; — X;;
_1 has no significant impact on y;; — y;.—1 - Furthermore,
there could be path dependencies in the development of
the share of memberships and the development of the
share of search queries. This problem can be solved by
estimating a dynamic panel data model [28]. Thus, in the
next step we inspected the following model:

Vit = 3
where again, y;. is the proportion of memberships of
sport federation i in year t. Similarly, y;.; and X;.q
represent the lagged values of the proportion of
memberships and the proportion of OSEQs, i.e. in year t;
for the respective sport federations. The sport-specific
intercept «; captures time constant unobserved
heterogeneities. D', is the vector of time dummies and &;,
the error term. Similar to equation (2), we estimated (3) by
applying first differences, resulting in the following
estimating equation:

Vit = Yie1 = SWie—1 — Yie—2) + ¥ (Xig—1 — Xie—2) +
(D¢ = De—1)'T + (it — €it—1) 4)

This first-difference transformation leads to a correlation
of the error term with an explanatory variable ((&;; — €j¢—1)
and (y;;—1 — Vit—2)) and therefore biased estimates by
definition. Consequently, we instrumented the regressors
Vie-1 — Yie—2) and  (xj—1 — x;—2) Wwith all lagged
differences, i.e. (Vie—z — Yie-3), (Vie—3 — Yie-4), ... and
(Xit—p — xit—3), (Xjr—3 — Xjt—4), ... which are available
for the given years and construct a so-called two-step
Arellano-Bond estimator [29].

As can be derived from Table 1 (Arellano-Bond
Estimator, estimating equation (4)), the development of the
share of OSEQs from t.; to t.1 has a significant impact on
the change in the share of memberships from t.; to t. This
means that the lagged developments of the share of OSEQs
contribute to predicting the changes in the share of
membership. Furthermore, the lagged development of the
dependent variable has a significant coefficient. The last
two rows of Table 1 report the results of an Arellano-Bond
Test and a Sargan Test. Highlighted in equation (4), there
is a first order autocorrelation in the error terms and a
correlation between the error terms in first differences and
the regressor (y;._; — Yit—2). In order to get consistent
estimates, we instrumented this regressor by its lagged
differences. However, these lagged differences would be
correlated with the error terms in first differences as well,
if there was a second order autocorrelation in the error
terms in first differences (&;; — ;,—,). An Arellano-Bond
Test can be applied in order to test the second order

a; + 8Yir—q T ¥Xije—1 + D{T + &,

autocorrelation in the error terms in first differences.

In our application, we do not find evidence for such a
second order autocorrelation indicated by the p-value of
0.174 from the Arellano-Bond Test. Since we employed
more instruments than regressors, a Sargan Test was
applied in order to check whether these instruments were
valid. The p-value of 0.857 thereby confirms this validity.
We can conclude that the results reported in the second
column of Table 2 (Arellano-Bond Estimator, estimating
equation 4), indeed measure the impact of past changes in
the share of OSEQs (from t.; to t.1) on changes in the share
of memberships (from t.; to t).

In the final step of our analysis, we distinguished
between positive and negative changes in the share of
OSEQ:s by inspecting the following model:

Vie = & +68Yiq +V1Xip—1 + y215_1xit—1 + Dt + &
()
Equation (5) extents (3) in a very simple way. To identify
differences between positive and negative changes in the
share of OSEQs, we introduced a binary indicator I} _,,
with Iipt_1 = 1 if the change in the share of search queries
from t-2 to t-1 is positive, and 0 otherwise. We again apply
the two-step Arellano-Bond estimator explained above
resulting in estimating equation

Vit = Yieer = OWie—1 — Yie-2) + ¥ Xiem1 — Xig—2) +
p ’

Yol (Xie—1 — Xie—2) + (Dy — De—q)'T + (&6 — &1¢—1)-
(6)
The corresponding results are listed in the third column
of Table 2 (Arellano-Bond Estimator, estimating equation
(6)). At a first glance, the impact of positive changes on the
share of OSEQs seems stronger (the coefficient of the
interaction term is positive and has a value of 0.003).
However, this difference does not significantly deviate
from zero. Thus, avoiding a decline in the relative attention
is as important as an increase in the relative attention.
Again, the Arellano-Bond Test as well as the Sargan Test

indicate that the Arellano-Bond Estimator works well.

3. Results and Discussion

The results of the empirical evaluations show that
changes in share of OSEQs also lead to a shift in market
shares between sport federations in subsequent periods. If,
for example, the handball federation manages to generate
interest in its sport, which is reflected in a rising number of
OSEQs, it will benefit from this increased interest in the
following years. These changes take place on a competitive
level within the sports offerings in the respective country:
a rising number of handball members means fewer
memberships in other sports federations, which seems
logical considering the limited time for leisure activities in
the population.

Moreover, the direction of influence is clarified: an
increase in share of OSEQs drives market share growth
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within the sport federation, with increased curiosity about
sports fueling demand and not the other way around. It is
important to emphasize at this point the dynamic approach
of reference values in our study: Of course, a federation
with more members has a higher absolute demand for
search queries than a small association. But sheer size is
not a surefire way to attract new members: the respective
shift in demand is crucial to enable the anticipation of
future developments, which is also explained by the
common marketing or sales funnel approaches.

Finally, the effect of directions in the observed changes
must be highlighted. It is not just the case that an increase
in OSEQs results in higher membership numbers in the
future. The opposite effect has also been proven. A sport
that does not generate public interest today, will have to
contend with declining membership numbers tomorrow.
This emphasizes the importance of continuous
communication from sports federations. Communication
should not just be limited to results and facts for the active
sports community but include stories that appeal to and
interest the wider sports audience.

Integrating SoS metrics in the overall marketing
planning of sport federations helps sport managers estimate
the participation interest levels of potential members and
track whether financial goals will be met, since most sport
federation revenues originate from membership fees.
Tracking SoS allows stakeholders to get a first idea whether
the hosting of an international tournament or the
international success of a national team has an impact on
interest rates for the corresponding sport. This is
particularly interesting since various studies have shown no
clear long-term effect of hosting international tournaments
on membership numbers [16, 17]. Growth can only be
achieved if a tournament manages to attract attention
outside of the sport's inner community. The SoS indicator
can make this intermediate step transparent and thus
contribute to a holistic key performance indicator system
of membership management for sport federations.

As soon as the method for measuring SoS is introduced
to a sport federation, the question of how this KPI can be
positively influenced naturally arises. It is important to
distinguish between a short-term and a long-term
perspective [30]. In the short term, public relations
activities and social media investments can lead to an
increase. The communicated content should arouse as
much curiosity as possible. In the long term, consistent
brand management leads to higher search queries.
Federations that succeed in developing a long-term story
from short-term hype will gradually improve in
comparison to their competitors.

Despite all the evidence and conclusions, the pilot nature
of this study should be taken into account. The resulting
effect of OSEQs and SoS data on sports membership
development is limited to empirical data over a six-year
period in Germany. The high level of organization through
sports clubs is certainly a unique characteristic of the
German market. Future research could potentially explore

whether the found dependencies hold true in other sports
systems and countries.

4. Conclusions

This pilot study shows that Share of Search (SoS) is a
valuable analytical tool to gather insights into sports
membership development. By examining changes in online
search engine queries (OSEQs), the study revealed a
significant predictive relationship between changes in
search activity and subsequent membership development,
thus emphasizing SoS as a leading indicator. The findings
suggest that rising public interest in a sport can positively
influence membership trends, while declining interest may
foreshadow membership drops. This highlights the
importance of proactive marketing strategies, as visibility
and engagement are key to sustained growth. However, the
study's scope was limited to German sport federations over
a six-year period. Worldwide, the Germany Olympic
Sports Confederation is the largest of its kind, with a rather
high organizational level of 28%. Therefore, it would be
interesting to explore whether a similar relationship can be
found between SoS and sports membership developments
across different countries and organizational contexts
through further research. Despite its limitations, this study
offers valuable methodological insights, suggesting that
integrating SoS metrics into sports management strategies
can be beneficial in leading stakeholders to more informed
decision-making and proactive membership development
planning.
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