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ABSTRACT

Introduction: Achievements are optional meta-objectives widely used in games and gamified systems, but their association with player
retention in commmercial games has been quantified little. Methods: Retrospective cross-sectional analysis of public metadata of 1,341
Steam games released between 2010 and 2023, drawn from the SteamSpy and Steam Store APIs. The exposure was the number of
achievements, and the retention proxy was concurrent users per 10,000 owners. Negative binomial models with an owner offset were
adjusted for price, genre and release year. Results: The share of games with at least one achievement climbed from 60.7% in the earliest
release year to 90.8% in the latest, while list size stayed flat. The adjusted rate ratio per doubling of achievements was 1.03 (95% CI 0.98-1.08).
Bands of 20 to 49 and 50 to 99 achievements had lower rate ratios than games without achievements, and the band of 100 or more had
a higher one (1.61; 95% CI 1.09-2.38). Among games with achievements the rate ratio per doubling was 1.24 (95% Cl 1.12-1.38). The median
earn rate dropped from 21.1% to 4.8% across bands. Conclusions: Achievement count was not associated with a higher active player share
along a straight line. The association was positive only among games that list achievements and may be confounded by game type and
business model. These cross-sectional estimates do not support causal claims.

Keywords: video games; achievements; player retention; gamification; game design; Steam.

RESUMEN

Introduccién: Los logros son metas opcionales muy usadas en videojuegos, pero su asociacion con la retencién se ha cuantificado poco.
Métodos: Analisis transversal de metadatos de 1341 juegos de Steam lanzados entre 2010 y 2023. La exposicion fue el nUmero de logros y
el indicador de retencion fue el nUmero de usuarios concurrentes por 10 000 propietarios. Se ajustaron modelos binomiales negativos por
precio, género y afo. Resultados: La proporcion de juegos con al menos un logro ascendié de 60,7% en el primer afo de lanzamiento a
90,8% en el Ultimo, mientras el tamaro de la lista se mantuvo estable. La razén de tasas ajustada por duplicacion de logros fue 1,03 (IC 95
% 0,98-1,08). Las bandas de 20 a 49 y de 50 a 99 logros tuvieron razones de tasas menores que los juegos sin logros, y la de 100 o mas tuvo
una mayor (1,61; IC 95 % 1,09-2,38). Entre los juegos con logros, la razén de tasas por duplicacién fue 1,24 (IC 95 % 1,12-1,38). La mediana de
la tasa de obtencion descendid de 21,1 % a 4,8 % entre bandas. Conclusiones: El nUmero de logros no se asocié con una mayor proporcion
de jugadores activos de forma lineal. La asociacion fue positiva solo entre los juegos que incluyen logros y puede estar confundida por
el tipo de juego y el modelo de negocio. Las estimaciones transversales no permiten afirmaciones causales.

Palabras clave: videojuegos; logros; retenciéon de jugadores; gamificacion; disefio de juegos; Steam.
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INTRODUCTION

Achievements are optional meta-objectives that a platform records independently of any
single play session and that usually carry a reward.(1) Platform operators adopted them widely to
keep players interested, and the trophy systems of console platforms have been compiled into
datasets of their own.(2) Industry-oriented work describes achievements as important to a title's
profitability and to the player’'s motivation to continue playing.(3) The same logic runs through
gamification, defined as the use of game design elements outside games.(4) In a review of 18 ga-
mified interventions, achievements, badges or medals were among the reward types reported in
seven of them.(5)

Player retention, meaning continued use of a game over time, is a central analytic target in
the games industry, and survival and churn models are the usual tools for studying it.(6,7) Evidence
on achievements is divided. In one online multiplayer game, achievement features predicted player
longevity from the initial to the advanced phases of play.(8)Longitudinal work on a single title exa-
mined why the appeal of specific game elements changes over time.(9)Motivational accounts, in
contrast, warn that extrinsic rewards can undermine intrinsic interest.(5,10) If achievements mainly
widen the set of goals open to a player, titles with more of them should keep a larger share of their
owner base active, with diminishing returns once the list is long. That pattern was the working
expectation of this analysis.

Studies based on Steam data have examined reviews, cross-game playtime and monetisa-
tion.(11-13)One analysis of 18,658 listed games linked achievements to greater engagement with
the publishing platform.(14)Engagement with a platform is not retention within a title, and the
association between achievement counts and a within-title activity measure, net of price, genre
and release year, remains to be quantified. The aim of this study was to estimate the association
between the number of achievements and a retention proxy in Steam games released between
2010 and 2023, adjusting for price, genre and release year, and to describe how achievement de-
sign changed over that period.

METHODS

Study design and data sources

This was a retrospective, cross-sectional analysis of public platform metadata. It followed
the STROBE items that apply to observational studies without individual-level data. Three open
sources were queried programmatically without login. The SteamSpy public API(15)supplied, for
each application, the owner range, the number of concurrent users, the counts of positive and
negative user reviews and the initial price. The Steam Store API supplied the application type, the
release date, the genre labels and the total number of achievements. The public global achieve-
ment percentages of the Steamworks Web API(16)supplied the share of players who had earned
each achievement. SteamSpy values on owners and concurrent users correspond to the snapshot
available from the public API.

The SteamSpy listing returned 5,992 applications. Applications were ranked by total user
reviews (positive plus negative), and the first 1,600 were queried in the Steam Store API. Records
were retained when the application was a game, the store listed a release date between 2010 and
2023 that was not marked as upcoming, and SteamSpy reported a valid owner range. Ranking by
reviews favours titles with a visible audience, so the sample describes well-reviewed commercial
titles and not the full catalogue. The playtime fields of the SteamSpy listing (average and median
hours) were empty for every application, so playtime could not serve as the retention measure.

Each application was requested once by script, and the extracted fields were stored before
any variable was derived. Records were keyed on the application identifier, so no application could
enter twice. Range checks confirmed that counts were non-negative and that the owner range
string had a lower and an upper bound. Missing values were handled by complete-case analysis,
and no imputation was used. The earn-rate endpoint returned no data for some games that list
achievements, and those games were excluded from the secondary analysis only.

No sample size calculation was made, because the sample was fixed by the ranking rule and
the availability of public records. The main threats to validity were selection through the review
ranking, information bias from a single snapshot and residual confounding. They were addressed
by describing the sampling rule, by the sensitivity analyses described below and by interpreting
all estimates as associations.
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Variables

The exposure was the number of achievements listed in the store, with zero for games that
list none. The total reported by the store was used as listed, and downloadable content with its
own list was not merged with the base game. The exposure was analysed in two forms: as log2(1 +
n), so that each unit corresponds to a doubling of the achievement count, and in five bands (none,
1to 19, 20 to 49, 50 to 99, and 100 or more).

The primary outcome was the active player share, defined as the number of concurrent users
in the SteamSpy snapshot per 10,000 estimated owners. Owners were taken as the midpoint of
the range reported by SteamSpy. This ratio approximates the part of a game's owner base that is
playing at a given moment. As a snapshot-based proxy of retention, it is higher when owners keep
returning to the game.(6)It does not measure the time to abandonment, which survival analysis
requires individual-level logs to estimate.

The secondary outcome was the median earn rate, calculated for games with at least one
achievement as the median, across that game’s achievements, of the percentage of players who
had earned the achievement. Because the list of a game with many achievements includes rarer
feats, a mechanical dependence on the achievement count is expected, and the outcome was
interpreted as depth of completion.

Covariates were the initial list price in United States dollars (as log of one plus price), an indi-
cator for free games, eight indicators for the most frequent store genres (action, adventure, casual,
indie, role-playing, simulation, strategy and massively multiplayer; a game could carry several), and
release year as a categorical term. The band limits were fixed before the analysis to separate games
with short lists, commmon lists of 20 to 99 achievements and very long lists. Genre labels and price
were chosen because they plausibly determine both how many achievements a developer adds
and how much of the owner base stays active.

Statistical analysis

Continuous variables were summarised as median with first and third quartiles. Differences
in the active player share across bands were tested with the Kruskal-Wallis test, and monotonic
associations were described with Spearman correlation coefficients.

The first figure was built by grouping games by release year. Its left panel plots the percen-
tage of games in each year with at least one achievement, and its right panel plots the median
achievement count among games that list any. The second figure plots, for each band, the distri-
bution of log10(1 + active player share) as boxes spanning the quartiles, with whiskers at 1.5 times
the interquartile range and outliers hidden.

The primary model was a negative binomial regression with log link for the count of concu-
rrent users, with the logarithm of owners (in units of 10,000) as offset, so that coefficients are rate
ratios of the active player share. This family was chosen because concurrent users are counts with
a long right tail, and the log link makes each coefficient a ratio: a rate ratio of 110 means 10% more
concurrent users per owner for each doubling of achievements. The log2 transformation imposes
diminishing returns on the continuous model, and the banded model relaxes that assumption.
The dispersion parameter was estimated by maximum likelihood and then fixed in a generalised
linear model with heteroscedasticity-robust (HC1) standard errors. The crude model contained only
the exposure, and the adjusted model added price, free indicator, genres and release year. The rate
ratio is reported per doubling of achievements with its 95% confidence interval. A second adjusted
model replaced the continuous exposure with the bands, using games without achievements as
reference. The third figure plots the unadjusted and adjusted band rate ratios on a logarithmic axis
with 95% confidence intervals.

Seven sensitivity analyses repeated the adjusted continuous model after adding the share
of positive reviews, excluding free games, excluding games with 200 or more achievements, using
the lower or the upper bound of the owner range as exposure, restricting to releases from 2010 to
2019, and restricting to games with at least one achievement. For the secondary outcome, a linear
regression with robust errors estimated the change in percentage points of the median earn rate
per doubling of achievements, crude and adjusted for the same covariates, among games with
at least one achievement. The fourth figure plots the median earn rate by band for those games.

Tests were two-sided with a significance level of 0.05. No correction for multiplicity was applied
because the secondary and sensitivity analyses were exploratory.

All steps from download to figures were scripted, and the stored extracted records allow the
derived variables to be rebuilt. The analysis script was executed twice on the same inputs and pro-
duced identical metrics, which is expected because the models contain no random component.
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Tables and figures were produced by the script, and every number in the text was drawn from its
output.

Ethical considerations

The study analysed aggregated public metadata on games and contained no personal data
and no participant recruitment.

RESULTS

Of the 1,600 applications ranked by user reviews, 1,597 returned a store record, and 1,341 games
met the release window and owner criteria. The exclusions were 16 games without a valid release
date and 240 released outside the window. The sample contained 1,172 games (87.4%) that listed at
least one achievement, and the median count among them was 49 (first to third quartile 32 to 74).

The ranking rule left 3 applications without a store record. The remaining games were spread
unevenly across bands: the 20 to 49 band was the largest, with 452 games (33.7%), and the 1to 19
band was the smallest, with 135 games (10.1%).

The pattern of adoption climbed from 60.7% of 2010 releases with at least one achievement
to 90.8% of 2023 releases (Figure 1). The peak reached 94.4% in 2022, and the earliest cohort held
28 games against 120 in the latest.

Figure 1. Adoption and size of achievement lists by release year.
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Note: Left panel, percentage of games with at least one achievement. Right panel, median number of achievements among games that
list any.

The slope of list size stayed flat. The median among games with any achievement was 54 for
2010 releases and 53 for 2023 releases, with its highest value of 61 in 2011. Release year and achie-
vement count were uncorrelated among games with any achievement (Spearman rho = -0.02, p
= 0.432).

Table 1. Characteristics and outcomes of included games by achievement band.

Achisvement | Games | "R | Freeto | SGELS | OUGGs, | 10000 owners, median | Median aam rate 5,
median median median [Q1-Q3]
0] 169 2017 473 19.99 1500 1.1[0.2-5.3] NA
1-19 135 2017 185 14.99 1500 0.5 [0.2-1.4] 211 [8.7-34.9]
20-49 452 2019 14.8 19.99 1500 1.2 [0.5-3.4] 15.2 [7.5-25.8]
50-99 417 2018 10.3 29.99 1500 16 [0.6-4.4] 17 [5.6-19.2]
100+ 168 2018 16.7 24.99 3500 4.4 [1.4-11.0] 4.8 [2.4-13]1]

Note: Q1-Q3 = first and third quartiles. Earn rate = median across a game's achievements of the percentage of players who earned each
achievement; NA = not applicable because the game lists no achievements. Owners are range midpoints. Source: SteamSpy public API,
Steam Store APl and Steamworks Web API; games released between 2010 and 2023.
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The distribution of the active player share spread across the five bands, with a median of 0.5
concurrent users per 10,000 owners in the 1to 19 band and 4.4 in the 100 or more band (Figure 2;
Table 1). Games without achievements sat at 1.1. The differences were significant (Kruskal-Wallis
H =107.8, p <0.001), and the rank correlation between achievement count and active player share
was 0.25 (p <0.0071).

Figure 2. Distribution of the active player share by achievement band.
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The composition of the bands differed. Free games made up 47.3% of the band without
achievements and 16.7% of the band with 100 or more. Games with zero concurrent users in the
snapshot numbered 17 (1.3% of the sample), and 4.7% of the games without achievements were
among them.

The slope of the crude model was shallow: the active player share rose by a factor of 1.03 per
doubling of achievements (0.98-1.09). After adjustment for price, genre and release year, the rate
ratio was 1.03 (0.98-1.08; p = 0.185), which is 3.2% per doubling with an interval that included no
change (Table 2).

Table 2. Rate ratios of the active player share per doubling of achievements in crude, adjusted and
sensitivity models.

Model Rate ratio 95% CI P Games (n)

Crude, per doubling of achievements 1.03 0.98-1.09 0.23 1341

Adjusted, per doubling: primary model 1.03 0.98-1.08 0.18 1341

Adjusted, per doubling: adding positive review share 1.04 0.99-1.09 0.12 1341

Adjusted, per doubling: excluding free-to-play games 1.04 0.98-1.10 0.6 1098

Adjusted, per doubling: expludmg games with 200 or 097 092-102 027 1300

more achievements

Adjusted, per doubling: lower bound of owner range 103 099108 016 1247
as exposure

Adjusted, per doubling: upper bound of owner range 103 098108 020 1341
as exposure

Adjusted, per doubling: games released from 2010 to 103 097-1.09 039 836

2019 only
Adjusted, per doubling: games with at least one 124 112-138 <0.00] 1172

achievement only

Note: Cl = confidence interval. Rate ratios come from negative binomial models with log owners as offset. Adjusted models include price,
free indicator, eight genre indicators and release year.
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The adjusted bands departed from a straight line (Figure 3). The rate ratio dropped to 0.52 (0.37-
0.73) in the 20 to 49 band and 0.66 (0.47-0.93) in the 50 to 99 band, relative to games without
achievements. The 1 to 19 band gave 0.80 (0.42-1.53), and the 100 or more band climbed to 1.61
(1.09-2.38).

Figure 3. Rate ratio of the active player share by achievement band.
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Note: Reference category, games without achievements. Adjusted estimates account for price, free indicator, genre and release year. Bars
show 95% confidence intervals on a logarithmic axis. Source: SteamSpy public APl and Steam Store API; own analysis.

The sensitivity analyses clustered around the primary estimate, with rate ratios from 0.97 after
excluding games with 200 or more achievements to 1.04 after adding the share of positive reviews.
Releases from 2010 to 2019 gave 1.03, and the exclusion of free games gave 1.04. The lower and
upper owner bounds gave 1.03 and 1.03. The dispersion parameter of the adjusted model was 1.71.
Restriction to games with at least one achievement was the exception: the rate ratio per doubling
reached 1.24 (1.12-1.38; p <0.001) among 1,172 games.

Figure 4. Median earn rate of achievements by achievement band.
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Among the covariates, the active player share was 2.76 times higher for massively multiplayer
games and 1.71 times higher for simulation games, the share was 1.24 times higher for free games,
and each unit of log price carried a ratio of 1.16, while it was lower for indie (0.73) and action (0.75)
games, each against games without that label.

The highest earn rates sat in the shortest lists. The median earn rate dropped from 21.1% in
the 1to 19 band to 4.8% in the 100 or more band (Figure 4). Across the 1,169 games with earn data,
the median was 12.9% (first to third quartile 5.5 to 22.3).

The earn rate fell with list size in both models. Each doubling of achievements coincided with
a change of -4.5 percentage points in the crude model and -3.8 percentage points after adjust-
ment (-4.67 to -2.97; p <0.001), and the rank correlation was -0.31.

DISCUSSION

The main finding is that the number of achievements did not track the active player share
along a straight line. Mid-sized lists coincided with a lower share than no list at all, very long lists
coincided with a higher one, and the continuous estimate was compatible with no association.
The expected pattern of a rising curve that flattens at high counts was therefore not supported in
the full sample. It appeared only when games without any achievement were set aside, and the
earn rate of achievements fell as lists grew.

The adoption pattern in the first figure agrees with the picture of achievements as a stan-
dard layer of platform design. Achievement systems were adopted widely on gaming platforms
to maintain players’ interest,(2)and an analysis of 18,658 Steam-listed games reported that achie-
vements were tied to engagement with the publishing platform.(14)The plateau after the early
years differs from the trajectory of monetisation features, which grew rapidly between 2012 and
2014 among the most-played Steam desktop games.(12)A flat list size across release years suggests
a convention among developers more than a response to market change, although this sample
cannot test that explanation.

Cohort sizes differ, from 28 games in 2010 to 145 in 2020, so the early percentages rest on
small counts and the 2010 value carries wide uncertainty. Ranking by reviews also favours older
games that had years to accumulate reviews, which would blur the contrast between early and
late cohorts. Release-year indicators in the adjusted model absorb part of these cohort differences,
and the pre-2020 restriction gave the same estimate as the full sample.

The distribution in the second figure needs to be read with the composition of the bands.
Free games made up 47.3% of the band without achievements, and free-to-play titles depend on
in-game purchases and advertising, which makes behavioural telemetry and retention a business
requirement for them.(7)That structure can give a no-achievement game a high active share for
reasons unrelated to rewards. The adjustment for a free indicator and price addressed part of this
problem, but business models are broader than a price of zero, and the residual difference between
the reference band and the others should be read with that caution.

Dividing concurrent users by an owner range makes the outcome sensitive to the width of
the range, and the ranges are wide where ownership is high. A game with between 20 million and
50 million owners can differ by a factor of 2.5 in its denominator, and the games at the top of the
distribution are therefore measured with the most error. The sensitivity analyses with the lower
and upper bounds reproduced the primary estimate, which indicates that the midpoint choice
did not drive the result.

The dip in the middle bands and the rise above 100 achievements may reflect two different
kinds of titles. The massively multiplayer label carried the largest genre rate ratio in the adjusted
model, and persistent online designs may account for part of the rise above 100 achievements,
a point this analysis did not test by band. In an online multiplayer game, achievement features
predicted longevity from the initial to the advanced phases of play, while social features became
the strongest predictor at the highest level.(8) Gaming performance and player popularity also
predicted highly active players in another online social game.(17)A long achievement list in such
a title may be one expression of a large content base that keeps players returning, which would
make the achievements a marker and not a cause.

The result among games that list achievements, a rate ratio of 1.24 per doubling, fits the
logic that achievements add optional goals and rewards that extend play.(1,18) The gap between
this estimate and the full-sample estimate shows that the choice of comparison group drives
the conclusion. Players do not respond uniformly either: typologies synthesised from earlier work
separate player types,(19)and adaptive achievements matched to player types were proposed to
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preserve intrinsic motivation.(20)

Self-determination theory offers a reading of why the association among games with achieve-
ments could be positive. Gaming engagement has been linked to the satisfaction of the needs for
competence, autonomy and relatedness, and the frustration of the same needs to problematic use.
(21) Battle royale play was examined through the same lens in relation to values and well-being,(22)
and an experiment with game versions built on self-determination, self-efficacy or both found no
significant difference in engagement or performance among them.(23) Achievements speak most
directly to competence, since they mark mastery of optional challenges. This study measured none
of the needs, so the theory frames an interpretation and does not receive support from the data.

The competing account, in which extrinsic rewards weaken intrinsic interest, cannot be tes-
ted with an aggregate snapshot.(5,10) A flat association at moderate list sizes is compatible with
that account, but it is also compatible with lists that carry no motivational content. Evidence from
gamification research points to context dependence: positive effects were reported in a review of
empirical studies, and they depended on the context and the users.(24)A meta-analysis in edu-
cation found a large pooled effect of gamification on learning outcomes.(25)A single-element ex-
periment found motivational gains from each of four design elements, badges among them.(26)
Those outcomes concern learners and motivation, and they do not transfer directly to commercial
game retention.

Parallels from gamified education and health point to the same caution. In a field study with
46 new students, an achievement system had some effect on engagement with orientation activi-
ties and no evident effect on user experience.(27) Digital badges work through both their mecha-
nics and the psychology of recognising and pursuing them, and designs that ignore the second
part lose effect.(28) Choosing the right combination of game elements remains a challenge for
gamification designers in e-learning, where dropout and low completion are frequent problems.
(29) Commercial games offer many designs side by side for these questions.

The fall in the earn rate with list size matches the way long lists are built. Additional achieve-
ments probably add late-game or optional feats that few players complete, and the dependence
of the measure on list length was anticipated in the Methods. Data mining of achievement com-
pletion rates found that, for most games, few players consume the content provided, and that
higher quality content kept a higher player retention rate,(30)and a dataset of console trophies was
assembled to study achievements from the viewpoint of developers and players.(2)The present
result suggests that a developer who doubles the list should expect the typical achievement to
be earned by fewer players.

Steam has served as a data source for market and behavioural studies, from virtual reality
application markets(31)to a panorama of multiplayer games built from player reviews.(32)The pre-
sent study adds achievement design to that list and does so with a measure of activity relative to
the owner base, which separates popularity from retention to a degree that raw concurrent users
cannot. A player-level analysis of motivations in relation to achievement systems would comple-
ment the aggregate view taken here.

Further Steam studies describe how the covariates and the outcome behave. Genre labels on
Steam are partly user-generated tags, and tag networks provide an alternative way to understand
genres,(33) so the eight genre indicators used here are an approximation. Positive reviews and
playtime correlated slightly to moderately in souls-like games,(34) and peer reviews were followed
by higher play rates in a Steam sample.(35) Adding the share of positive reviews moved the esti-
mate only marginally, which suggests that perceived quality did not explain the weak association.
The concurrent-user measure also responds to context: daily player peaks of Steam games rose in
a pandemic period.(36)

Definitions of gamification vary among scholars and practitioners,(37) and a service-marke-
ting definition stresses the consumer as a co-producer of the experience.(38) Under any of them,
achievements are among the most portable elements, which is why their behavioural effect matters
beyond games. Educational studies compare few designs at a time; one experiment pair in online
physics courses compared badges with leaderboards for academic performance and motivation.
(39) A game store holds thousands of designs on one platform, and the typical list among games
with achievements held 49 of them. That benchmark gives educators and health designers a re-
ference for list size in commercial practice.

The results carry several limitations. First, the outcome is a single snapshot of concurrent
users, which depends on the moment and on updates, and in a study of one title major but in-
frequent updates raised player engagement by 11% to 49% in most cases.(40)A series of repeated
snapshots or daily peaks would allow a within-game measure. Second, owners are known only as
ranges, and the midpoint was a coarse exposure, although the lower and upper bounds gave the
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same estimate. Sources with exact ownership counts would remove that source of error.

Third, the sample consisted of the games ranked highest by reviews, so low-visibility titles are
missing, and a sample stratified by review count would test whether the association differs in them.
Fourth, the design is cross-sectional and ecological, and unmeasured features such as marketing,
update cadence, multiplayer modes and studio size can confound the association. A panel that
follows the same games before and after an update that adds achievements would come closer
to a causal contrast. Fifth, the achievement count carries no information on difficulty, visibility or
type, and coding achievement types would allow a test of which designs relate to retention.

Cross-game analyses on Steam combined ownership and playtime for more than 3,000 ga-
mes and 6 million players,(11)and cross-game models of playtime characterised how interest in
games evolves.(41)Achievement counts could enter such models as a game-level covariate, which
would connect the aggregate association reported here with the behaviour of individual players.
Until then, the present estimates describe games and not players, and an association at the game
level need not hold for any single player.

Retention research in online social games relies on features of play and of the surrounding
community. Replay-sharing communities provided in-game and out-of-game features for pre-
dicting player and uploader retention.(42)Survival curves of days after first login, game level and
playtime were used to profile high-spending players.(43)These methods operate on logs that a
platform or developer holds, which explains why public aggregates cannot replace them but can
screen which design features deserve a log-based test.

Retention in its usual analytic sense needs individual-level logs. Survival analysis and cu-
mulative-function methods measure the time to abandonment and handle censoring,(6,44) and
churn models predict departure from logs of play.(45,46) The proxy used here describes the active
share of an owner base and is a coarser quantity. Its strengths are that it is reproducible from open
sources without login, that it covers 1,341 games released between 2010 and 2023, and that the
primary estimate was stable in six of the seven sensitivity analyses.

Transferability to Latin America cannot be assessed with these data for two reasons: the sour-
ces carry no country of play, and the price variable is the list price in United States dollars. Players in
the region buy the same titles on the same platform, so the observations on list size and earn rate
describe the catalogue that those players also see. Differences in retention linked to purchasing
power, connectivity or language would require regional data, such as country-level concurrent
users. Studies in the region that gamify courses or clinical tools can use the descriptive benchmark
above and test their own designs in their own users.

For designers, the results do not support adding achievements in the moderate range as
a lever for retention. A review of empirical studies found that the effects of gamification depend
on the context and on the users,(24)and the data agree with that dependence for moderate lists.
Very long lists and lists in games that already hold a persistent audience deserve separate testing,
because the positive estimates concentrated there.

CONCLUSIONS

Achievement adoption rose from the earliest to the latest release years while the size of
achievement lists stayed flat.

The active player share differed across achievement bands and was highest in games with
100 or more achievements.

After adjustment for price, genre and release year, achievement count was not associated with
a higher active player share per doubling in the full sample, and the positive association appeared
only among games that list achievements.

The share of players earning the typical achievement was lower in games with longer lists.
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