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First: Some bad news
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• Programming in a socially networked world: the 
evolution of the social programmer
C Treude, F Figueira Filho, B Cleary, MA Storey. 
FutureCSD-CSCW 2012

• Social networking meets software development: Perspectives 
from GitHub, MSDN, Stack Exchange, and TopCoder
A Begel, J Bosch, MA Storey.  
IEEE Software 2013

• Social coding in GitHub: transparency and 
collaboration in an open software repository
L Dabbish, C Stuart, J Tsay, J Herbsleb.  
CSCW 2012
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• “Jon Skeet can divide by zero.”

• “When Jon Skeet's code 
fails to compile the compiler 
apologises.”

• “Jon Skeet does not use 
revision control software. 
None of his code has ever 
needed revision.”
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The “social programmer”
… signals

• Assessing technical candidates on the social web
A Capiluppi, A Serebrenik, L Singer. IEEE Software 2013 

• Mutual assessment in the social programmer ecosystem: an empirical investigation of developer profile aggregators
L Singer, F Figueira Filho, B Cleary, C Treude, MA Storey, K Schneider. CSCW 2013 

• Impression formation in online peer production: activity traces and personal profiles in GitHub
J Marlow, L Dabbish, J Herbsleb. CSCW 2013 

• Activity traces and signals in software developer recruitment and hiring
J Marlow, L Dabbish. CSCW 2013
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J Marlow, L Dabbish. CSCW 2013
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Companies: 
‣ 78% run OSS 
‣ 66% build on OSS 
“Digital dark matter” 
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• Open source-style collaborative development practices in commercial 
projects using GitHub

E Kalliamvakou, D Damian, K Blincoe, L Singer, DM German. ICSE 2015

INDUSTRIAL INVOLVEMENT & ADOPTION

SOCIAL CODING IS GROWING

27 million 
people

76 million 
repositories

• GitHub stats from: https://github.com/about

22 million 
software dev’s 

(2017)

• World estimates from: https://evansdata.com/
reports/viewRelease.php?reportID=9
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Yet … despite transparency

Roads 
  and  Bridges:

The Unseen Labor Behind 
Our Digital Infrastructure

W R I T T E N B Y 
Nadia Eghbal

• Neglected infrastructure 
• “heartbleed” security bug in OpenSSL  
• leftpad incident 

• In open source ecosystems, no signal (yet) 
to help balance supply and demand for labor
• Similar to price in market-based 

production 
• Could badges help?



Today: Signaling with badges
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Types of badges
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Signaling theory (Spence, 1973)
• Badges are signals: 

• reduce information asymmetry
• Conventional signals vs assessment 

signals
• assessment signals: more costly to 

produce —> more reliable

• Badges vary widely in production cost 
• Expensive: 

• Cheap: 

• No cost:
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Research questions
Adding Sparkle to Social Coding: An Empirical Study of

Repository Badges in the npm Ecosystem
Asher Trockman,†‡ Shurui Zhou,‡ Christian Kästner,‡ Bogdan Vasilescu‡

†University of Evansville, USA ‡Carnegie Mellon University, USA
atrockma@andrew.cmu.edu, shuruiz@cs.cmu.edu, {kaestner, vasilescu}@cmu.edu

ABSTRACT
In fast-paced, reuse-heavy software development, the transparency
provided by social coding platforms like G��H�� is essential to de-
cision making. Developers infer the quality of projects using visible
cues, known as signals, collected from personal pro�le and repos-
itory pages. We report on a large-scale, mixed-methods empirical
study of npm packages that explores the emerging phenomenon
of repository badges, with which maintainers signal underlying
qualities about the project to contributors and users. We investi-
gate which qualities maintainers intend to signal and how well
badges correlate with those qualities. After surveying developers,
mining 294,941 repositories, and applying statistical modeling and
time series analysis techniques, we �nd that non-trivial badges,
which display the build status, test coverage, and up-to-dateness
of dependencies, are mostly reliable signals, correlating with more
tests, better pull requests, and fresher dependencies. Displaying
such badges correlates with best practices, but the e�ects do not
always persist. In short, .

1 INTRODUCTION
Contemporary software development is characterized by increased
reuse and speed. Open-source software forges like G��H�� host
millions of repositories of libraries and tools, which developers
reuse liberally [25], creating complex, often fragile networks of
interdependencies [11]. This has earned G��H�� a reputation as
a one-stop shop for software development [38], an in�uencer of
practices in both open-source and industry [32]. Furthermore, the
widely-adopted DevOps culture [30, 45] also contributes to this ac-
celeration, with its emphasis on automation and rapid deployment.
As a result, developers are expected to make more decisions at
higher speed, �nding which libraries to depend and which projects
to contribute to.

A key enabler of this decision making process is the transparency
provided by social coding platforms like G��H�� [20, 21]. The de-
velopment history of open-source G��H�� projects is archived and
publicly accessible in a standardized format; and G��H�� user pro-
�le pages display aggregate information about one’s contributions
and social standing in the community (e.g., through repository stars
and watchers). This unprecedented level of transparency in social
coding can enhance collaboration and coordination [21]. Using visi-
ble cues—known in the literature as signals—collected from personal
pro�le and repository pages, developers can better manage their
projects and their dependencies, communicate more e�ciently, be-
come informed about action items requiring their attention, learn,
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socialize, and form impressions about each other’s coding ability,
personal characteristics, and interpersonal skills [21, 37, 39, 56].

However, open-source ecosystems are also competitive. In order
to survive and thrive, projects must successfully attract and retain
contributors, and fend o� competitors [16, 35, 40, 44]. In a social
coding environment, the visible signals enabled by transparency
can, therefore, be seen as a survival mechanism, with high pro�le
signalers bene�ting the most. For example, more popular and fa-
mous projects attract more contributors [61], coding “rock stars”
collect thousands of followers [20], and visible traces of developer
actions and interactions are used in recruitment and hiring [13, 36].

Here we focus on repository badges, images such as ,
embedded into a project’s README, often generated on-demand,
re�ecting the current status of online services the project is using,
e.g., continuous integration and dependency management. From a
signaling theory [51] perspective (Section 2), badges can be seen as
easily observable signals used by maintainers to convey underlying
qualities of their projects to users and contributors, e.g., code qual-
ity, adherence to best practices; this increases transparency (hard
to observe qualities become salient), hence may impact users’ and
contributors’ decision making process and the project’s chances of
survival. Badges can also be seen as a gami�cation mechanism [23],
i.e., a game-like incentive designed to engage participants (Sec-
tion 2); e.g., a badge with real-time code coverage information may
act as an incentive for contributors to improve the quality of the
project’s test suite. In summary, badges are a potentially impactful
feature in transparent, social coding environments. However, the
value and e�ects of badges are not well understood.

In this paper, we explore two main research questions regarding
badges. First, we explore the phenomenon of badges quantitatively
and qualitatively, and ask What are the most common badges and
what does displaying them intend to signal? (RQ1). Second, we an-
alyze whether badges indeed signal what developers expect, and
ask To what degree do badges correlate with qualities that developers
expect? (RQ2). To answer these questions, we perform a large-scale
mixed-methods empirical study of the badges in the npm ecosys-
tem, a large and vibrant open-source ecosystem for JavaScript with
documented interdependency-related coordination challenges [11],
wherein many badges originated. We observe the frequency and his-
torical adoption of badges in practice among 294,941 npm packages,
we survey maintainers and contributors about their intentions and
perceptions, and we build regression models to check hypotheses
regarding developer perceptions (collected when exploring RQ1),
such as, “coverage badges signal the importance of tests and there-
fore attract more pull requests with tests.”

Our investigation reveals that badges are popular in npm, adopted
in 46% of all packages. The most frequent show the build status
or version of the latest release, but dependency managers, code

Adding Sparkle to Social Coding: An Empirical Study of Repository Badges in the npm Ecosystem.
Trockman, A., Zhou, S., Kästner, C., and Vasilescu, B.
International Conference on Software Engineering, ICSE, ACM (2018).

• How are badges used? 
• What do they tell about 

a project? 
• How much can you 

trust them?



Mixed methods study

+

• 32 maintainers, 57 contributors 
(15% resp. rate) 

• Maintainers:  
• What do you intend to signal? 
• What effects do you expect? 

• Contributors: 
• What do badges tell you?

• 294,941 npm packages 
• Mined badge adoptions/removals 

from README files  
• Measured proxies for code quality, 

test suite quality, popularity, 
dependency freshness, …
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• Only few badges 
are broadly 
adopted 

• Badges tend to 
be adopted in 
groups and hardly 
ever change



Analysis

If all you saw was the 
badge, how much 
would that tell you?

How much more does the 
badge tell you, relative to 

existing signals?

How do things 
change after adding 

the badge?



Signals of fresh dependencies

• In aggregate: both badges 
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with fresher dependencies 

• Hyp: Information badges have no 
effect



• Both badges add information 
beyond other readily observable 
signals
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Table 2: Dependency freshness models.

Basic Model Full Model RDD
response: freshness = 0 response: freshness = 0 response: log(freshness)

17.3% deviance explained 17.4% deviance explained R2
m = 0.04, R2

c = 0.35

Coe�s (Err.) LR Chisq Coe�s (Err.) LR Chisq Coe�s (Err.) Sum sq.

(Interc.) 3.54 (0.03)⇤⇤⇤ 3.50 (0.03)⇤⇤⇤ 1.45 (0.09)⇤⇤⇤
Dep. �1.78 (0.01)⇤⇤⇤ 32077.8⇤⇤⇤ �1.79 (0.01)⇤⇤⇤ 32292.8⇤⇤⇤ �0.04 (0.02) 3.01
RDep. 0.22 (0.01)⇤⇤⇤ 610.3⇤⇤⇤ 0.21 (0.01)⇤⇤⇤ 560.6⇤⇤⇤ �0.01 (0.02) 0.11
Stars �0.08 (0.00)⇤⇤⇤ 301.4⇤⇤⇤ �0.09 (0.00)⇤⇤⇤ 311.2⇤⇤⇤ 0.00 (0.01) 0.00
Contr. �0.24 (0.01)⇤⇤⇤ 500.5⇤⇤⇤ �0.25 (0.01)⇤⇤⇤ 548.7⇤⇤⇤ �0.04 (0.02)⇤ 4.39⇤
lastU �0.65 (0.01)⇤⇤⇤ 12080.9⇤⇤⇤ �0.64 (0.01)⇤⇤⇤ 11537.9⇤⇤⇤ 0.01 (0.02) 0.37
hasDM 0.24 (0.03)⇤⇤⇤ 116.1⇤⇤⇤ 0.45 (0.08)⇤⇤⇤ 2.43
hasInf 0.11 (0.02)⇤⇤⇤ 48.3⇤⇤⇤ 0.04 (0.05) 0.45
hasDM:hasInf �0.05 (0.04) 1.9 �0.32 (0.10)⇤⇤
hasOther 0.01 (0.01)
time 0.03 (0.00)⇤⇤⇤ 82.99⇤⇤⇤
intervention �0.93 (0.03)⇤⇤⇤ 1373.22⇤⇤⇤
time_after_intervention 0.11 (0.00)⇤⇤⇤ 455.56⇤⇤⇤
time_after_intervention:hasDM �0.10 (0.01)⇤⇤⇤ 230.36⇤⇤⇤
time_after_intervention:hasInf �0.00 (0.01) 1.14
time_after_intervention:hasDM:hasInf 0.03 (0.01)⇤⇤ 10.62⇤⇤

⇤⇤⇤p < 0.001, ⇤⇤p < 0.01, ⇤p < 0.05;
Dep: dependencies; RDep: dependents; Contr.: contributors; lastU: time since last update;
hasDM: has dependency-manager badge; hasInf: has information badge; hasOther: adopts

additional badges within 15 days

Typically, we cannot distinguish e�ects of practice adoption
from e�ects of badge adoption; hence, our results can only be inter-
preted as exploring the reliability of the signal that a badge provides.
Our analysis also does not consider the speci�c value shown on the
badge (e.g., current coverage); although, as discussed, we expect that
badges are usually adopted to signal good practices, a badge high-
lighting that a practice is not followed (e.g., low test coverage) might
have a negative e�ect. We control for this indirectly in many mod-
els, e.g., by controlling for popularity in our analysis of downloads
(Sec. 4.3); a more detailed analysis is outside the scope of this paper.

Regarding generalization beyond npm, the same limitations ap-
ply as discussed in Sec 3.1.

4.2 Signals of Updated Dependencies (H4, H5)
We explore our hypotheses grouped by response variable and start
with a discussion of dependency freshness, as it clearly illustrates
our 3-step analysis.We expect that dependencymanagement badges
correlate with more up-to-date and secure dependencies (H4), op-
erationalized with our freshness metric (see Sec. 4.1), and at most a
marginal e�ect from information-related badges (H5).
Correlation. In the most recent snapshot we analyze, 37 % of all
packages with any dependencies had all up-to-date dependencies
(freshness = 0). Supporting H4 and, surprisingly, contradicting H5,
Fig. 2a reveals a small, but statistically signi�cant di�erence: pack-
ages with a dependency-manager badge or an information badge
tend to have overall fresher dependencies than packages without.
We also �nd that dependency-manager badges are overproportion-
ally adopted for packages with more dependencies.
Additional information. To test if the presence of badges asso-
ciates with deeper-level indicators of freshness beyond other readily
available signals, we �t a hurdle regression: a logistic regression
to model the likelihood of freshness = 0 and a linear regression to
model levels of freshness for packages with outdated dependencies.
This hybrid modeling approach is necessary due to the bimodality
of the data (Fig. 2a). As described in Sec. 4.1, the base models ex-
plain freshness given readily-available signals (stars, dependents,
dependencies, contributors) and a control for time since package

was last updated; the full models additionally model the presence
of dependency-manager badges and information badges and their
interaction, with controls for other badges adopted within 15 days.

We show the base and full logistic regression model (predicting
whether a package has any outdated dependencies) in Table 2. The
base model explains 17.3 % of the deviance; the full model explains
17.4 %. The di�erence is small but statistically signi�cant (DeLong’s
test for correlated ROC curves p < 0.001). The number of dependen-
cies and the time since the last update explain the majority of the
deviance, but dependency-manager badges add explanatory power:
the odds of having fresh dependencies increase by 27% (e0.24) for
packages with dependency-manager badges (H4). Surprisingly, the
effect of information badges is comparable: a 17 % increase in odds
(H5). For the linear regression (predicting the severity of outdated
dependencies for packages with outdated dependencies), we see a
similar small but signi�cant di�erence between base (22.1 %) and
full models (22.8 %), and similar behavior of the badge predictors.
Longitudinal analysis.We collect a sample of 3,604 packages that
satisfy the RDD requirements (9 months before/after the adoption
of their �rst dependency-manager badge) and had dependencies,
and keep 1,763 that had at least one month with freshness , 0 during
the +/- 9 (to avoid issues with the bimodality of the data). A trend is
already visible from the longitudinal freshness data plotted for those
packages in Fig. 3a, but a corresponding RDD model controlling for
confounds (column RDD3 in Table 2) con�rms that: The adoption
of (any) badges correlates to a strong improvement in freshness
(see the intervention term in the model), by about a factor 2.5 on
average,4 after which freshness slightly decays again over time (the
interpretation derives from the sum of the coe�cients for time and
time after intervention in the model, cf. RDD [65], which expresses
the slope of the post-intervention trend). As hypothesized, the adop-
tion of a dependency-manager badge is associated with a longer-
lasting effect on freshness than other badges (see the interaction
time after intervention * hasDM in the model; ' 80% slower decay).
The interaction e�ect of information badges is negligible.
Discussion. Overall, results from all three steps con�rm H4 that
dependency-manager badges are a signal for practices that lead
to fresher dependencies. However, the e�ect is not exclusive to
dependency-manager badges; we speculate that any maintenance
task involving README updates with more badges might involve
other project cleanup, but the e�ect of dependency-manager badges
is stronger and longer lived. The results are stable for di�erent
operationalizations of freshness and even for a vulnerability score
that counts known vulnerabilities in a package’s dependencies as
the Snyk and nsp services do (not shown due to space restrictions).

4.3 Signals of Popularity (H2, H5, H6, H8)
We expect that adopting quality-assurance and popularity badges
correlates with increases in downloads (H2, H6), and at most a
marginal e�ect from information-related badges (H5).We follow the
same three steps, analyzing monthly download counts as response.

3Note that all packages modeled in the RDD adopted some badge during the alignment
month, hence the control hasOther is subsumed by experimental design.
4e0.93 factor decrease in freshness score; note the log-transformed response, hence
the exponentiation here.
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Table 2: Dependency freshness models.

Basic Model Full Model RDD
response: freshness = 0 response: freshness = 0 response: log(freshness)

17.3% deviance explained 17.4% deviance explained R2
m = 0.04, R2

c = 0.35

Coe�s (Err.) LR Chisq Coe�s (Err.) LR Chisq Coe�s (Err.) Sum sq.

(Interc.) 3.54 (0.03)⇤⇤⇤ 3.50 (0.03)⇤⇤⇤ 1.45 (0.09)⇤⇤⇤
Dep. �1.78 (0.01)⇤⇤⇤ 32077.8⇤⇤⇤ �1.79 (0.01)⇤⇤⇤ 32292.8⇤⇤⇤ �0.04 (0.02) 3.01
RDep. 0.22 (0.01)⇤⇤⇤ 610.3⇤⇤⇤ 0.21 (0.01)⇤⇤⇤ 560.6⇤⇤⇤ �0.01 (0.02) 0.11
Stars �0.08 (0.00)⇤⇤⇤ 301.4⇤⇤⇤ �0.09 (0.00)⇤⇤⇤ 311.2⇤⇤⇤ 0.00 (0.01) 0.00
Contr. �0.24 (0.01)⇤⇤⇤ 500.5⇤⇤⇤ �0.25 (0.01)⇤⇤⇤ 548.7⇤⇤⇤ �0.04 (0.02)⇤ 4.39⇤
lastU �0.65 (0.01)⇤⇤⇤ 12080.9⇤⇤⇤ �0.64 (0.01)⇤⇤⇤ 11537.9⇤⇤⇤ 0.01 (0.02) 0.37
hasDM 0.24 (0.03)⇤⇤⇤ 116.1⇤⇤⇤ 0.45 (0.08)⇤⇤⇤ 2.43
hasInf 0.11 (0.02)⇤⇤⇤ 48.3⇤⇤⇤ 0.04 (0.05) 0.45
hasDM:hasInf �0.05 (0.04) 1.9 �0.32 (0.10)⇤⇤
hasOther 0.01 (0.01)
time 0.03 (0.00)⇤⇤⇤ 82.99⇤⇤⇤
intervention �0.93 (0.03)⇤⇤⇤ 1373.22⇤⇤⇤
time_after_intervention 0.11 (0.00)⇤⇤⇤ 455.56⇤⇤⇤
time_after_intervention:hasDM �0.10 (0.01)⇤⇤⇤ 230.36⇤⇤⇤
time_after_intervention:hasInf �0.00 (0.01) 1.14
time_after_intervention:hasDM:hasInf 0.03 (0.01)⇤⇤ 10.62⇤⇤

⇤⇤⇤p < 0.001, ⇤⇤p < 0.01, ⇤p < 0.05;
Dep: dependencies; RDep: dependents; Contr.: contributors; lastU: time since last update;
hasDM: has dependency-manager badge; hasInf: has information badge; hasOther: adopts

additional badges within 15 days

Typically, we cannot distinguish e�ects of practice adoption
from e�ects of badge adoption; hence, our results can only be inter-
preted as exploring the reliability of the signal that a badge provides.
Our analysis also does not consider the speci�c value shown on the
badge (e.g., current coverage); although, as discussed, we expect that
badges are usually adopted to signal good practices, a badge high-
lighting that a practice is not followed (e.g., low test coverage) might
have a negative e�ect. We control for this indirectly in many mod-
els, e.g., by controlling for popularity in our analysis of downloads
(Sec. 4.3); a more detailed analysis is outside the scope of this paper.

Regarding generalization beyond npm, the same limitations ap-
ply as discussed in Sec 3.1.

4.2 Signals of Updated Dependencies (H4, H5)
We explore our hypotheses grouped by response variable and start
with a discussion of dependency freshness, as it clearly illustrates
our 3-step analysis.We expect that dependencymanagement badges
correlate with more up-to-date and secure dependencies (H4), op-
erationalized with our freshness metric (see Sec. 4.1), and at most a
marginal e�ect from information-related badges (H5).
Correlation. In the most recent snapshot we analyze, 37 % of all
packages with any dependencies had all up-to-date dependencies
(freshness = 0). Supporting H4 and, surprisingly, contradicting H5,
Fig. 2a reveals a small, but statistically signi�cant di�erence: pack-
ages with a dependency-manager badge or an information badge
tend to have overall fresher dependencies than packages without.
We also �nd that dependency-manager badges are overproportion-
ally adopted for packages with more dependencies.
Additional information. To test if the presence of badges asso-
ciates with deeper-level indicators of freshness beyond other readily
available signals, we �t a hurdle regression: a logistic regression
to model the likelihood of freshness = 0 and a linear regression to
model levels of freshness for packages with outdated dependencies.
This hybrid modeling approach is necessary due to the bimodality
of the data (Fig. 2a). As described in Sec. 4.1, the base models ex-
plain freshness given readily-available signals (stars, dependents,
dependencies, contributors) and a control for time since package

was last updated; the full models additionally model the presence
of dependency-manager badges and information badges and their
interaction, with controls for other badges adopted within 15 days.

We show the base and full logistic regression model (predicting
whether a package has any outdated dependencies) in Table 2. The
base model explains 17.3 % of the deviance; the full model explains
17.4 %. The di�erence is small but statistically signi�cant (DeLong’s
test for correlated ROC curves p < 0.001). The number of dependen-
cies and the time since the last update explain the majority of the
deviance, but dependency-manager badges add explanatory power:
the odds of having fresh dependencies increase by 27% (e0.24) for
packages with dependency-manager badges (H4). Surprisingly, the
effect of information badges is comparable: a 17 % increase in odds
(H5). For the linear regression (predicting the severity of outdated
dependencies for packages with outdated dependencies), we see a
similar small but signi�cant di�erence between base (22.1 %) and
full models (22.8 %), and similar behavior of the badge predictors.
Longitudinal analysis.We collect a sample of 3,604 packages that
satisfy the RDD requirements (9 months before/after the adoption
of their �rst dependency-manager badge) and had dependencies,
and keep 1,763 that had at least one month with freshness , 0 during
the +/- 9 (to avoid issues with the bimodality of the data). A trend is
already visible from the longitudinal freshness data plotted for those
packages in Fig. 3a, but a corresponding RDD model controlling for
confounds (column RDD3 in Table 2) con�rms that: The adoption
of (any) badges correlates to a strong improvement in freshness
(see the intervention term in the model), by about a factor 2.5 on
average,4 after which freshness slightly decays again over time (the
interpretation derives from the sum of the coe�cients for time and
time after intervention in the model, cf. RDD [65], which expresses
the slope of the post-intervention trend). As hypothesized, the adop-
tion of a dependency-manager badge is associated with a longer-
lasting effect on freshness than other badges (see the interaction
time after intervention * hasDM in the model; ' 80% slower decay).
The interaction e�ect of information badges is negligible.
Discussion. Overall, results from all three steps con�rm H4 that
dependency-manager badges are a signal for practices that lead
to fresher dependencies. However, the e�ect is not exclusive to
dependency-manager badges; we speculate that any maintenance
task involving README updates with more badges might involve
other project cleanup, but the e�ect of dependency-manager badges
is stronger and longer lived. The results are stable for di�erent
operationalizations of freshness and even for a vulnerability score
that counts known vulnerabilities in a package’s dependencies as
the Snyk and nsp services do (not shown due to space restrictions).

4.3 Signals of Popularity (H2, H5, H6, H8)
We expect that adopting quality-assurance and popularity badges
correlates with increases in downloads (H2, H6), and at most a
marginal e�ect from information-related badges (H5).We follow the
same three steps, analyzing monthly download counts as response.

3Note that all packages modeled in the RDD adopted some badge during the alignment
month, hence the control hasOther is subsumed by experimental design.
4e0.93 factor decrease in freshness score; note the log-transformed response, hence
the exponentiation here.
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skew toward more downloads than 
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• Attractiveness wears off beyond 
five badges
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• Badge adoption correlates with a sudden 
popularity boost, but the acceleration is 
not sustained over time.

downloadsdownloads 654/month654/month

buildbuild passingpassing
coveragecoverage 94%94%

• Hyp: The adoption of quality-
assurance badges makes users more 
confident in a package and attracts 
more users 

• Hyp: The adoption of popularity-
related badges in popular packages 
correlates with more future downloads 



Signals of test suite quality

• 18x higher odds of having any tests with 
QA badge; among those with tests, 
18.3% larger test suite with QA badge.

• But, no change in trend

Code was “built with love” or “well written” 
by an “experienced developer” who pays 
“attention to quality”  
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• Hyp: The adoption of quality-
assurance badges correlates with 
other indicators of code quality 
(metric: test suite size). 



Signals of PR quality

• Increase in the monthly fraction of PRs 
containing tests after adopting QA badge

“PRs with new functionality tend to include 
new tests, as not to decrease coverage.” 
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• Hyp: The adoption of a quality-
assurance badge, and even more so of 
a coverage badge, encourages more 
external contributors to include tests.



Signals of PR quality

• Coverage and CI badges interact, 
amplifying each other’s effects.

“PRs with new functionality tend to include 
new tests, as not to decrease coverage.” 
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coveragecoverage 94%94%

coveragecoverage 94%94%
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• Hyp: The adoption of a quality-
assurance badge, and even more so of 
a coverage badge, encourages more 
external contributors to include tests.





RecapMixed methods study

• 294,941 npm packages 
• Mined badge adoptions/removals 

from README files  
• Measured proxies for code quality, 

test suite quality, popularity, 
dependency freshness, …

+

• 32 maintainers, 57 contributors 
(15% resp. rate) 

• Maintainers:  
• What do you intend to signal? 
• What effects do you expect? 

• Contributors: 
• What do badges tell you?

Analysis

If all you saw was the 
badge, how much 
would that tell you?

How much more does the 
badge tell you, relative to 

existing signals?

How do things 
change after adding 

the badge?



Take-aways (1)
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• Open source developers rely on, and 
respond to, signals 
• We add both qualitative and 

quantitative evidence for badges
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vs
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slackslack joinjoin

• Harder to fake badges provide more 
reliable signals 
• As signaling theory predicts



Take-aways (2)
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• Harder to fake badges provide more 
reliable signals 
• As signaling theory predicts 

• Redesign badges as assessment 
signals
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Badge Overload Effects
• Too much of a good thing



Take-aways (4)
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• Gamification effects



Take-aways (5)
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Roads 
  and  Bridges:

The Unseen Labor Behind 
Our Digital Infrastructure

W R I T T E N B Y 
Nadia Eghbal

• Could we design signals (badges?) to 
help balance supply and demand for 
labor in open source ecosystems? 
• Maybe



Adding Sparkle to Social Coding
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Badge Overload Effects
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Badge vs. tool (1)

buildbuild passingpassing
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• 83.6% of projects using Travis also 
use the badge 

• Projects with the badge tend to 
have more tests vs. those with just 
Travis



Badge vs. tool (2)
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If you show the badge, 
it’s more likely         
than 

buildbuild passingpassing
• 83.6% of projects using Travis also 

use the badge 
• Logistic regression to predict 

current build status (pass/fail):


