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ABSTRACT compliance. We note three examples. (1) A majority of OSS is de-

This poster describes work on the General Data Protection Reg-
ulation (GDPR) in open-source software. Although open-source
software is commonly integrated into regulated software, and thus
must be engineered or adapted for compliance, we do not know
how such laws impact open-source software development.

We surveyed open-source developers (N=47) to understand their
experiences and perceptions of GDPR. We learned many engineer-
ing challenges, primarily regarding the management of users’ data
and assessments of compliance. We call for improved policy-related
resources, especially tools to support data privacy regulation im-
plementation and compliance in open-source software.
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1 PROBLEM STATEMENT
Software products collect user data to enhance user experiences
through personalized, machine learning-enabled [7] application
behaviors [5]. This may both benefit users and threaten their well-
being, e.g., swaying elections in the USA [17]. To protect their
citizens, over 100 governments worldwide are developing data
privacy laws and regulations to constrain how citizens’ personal
data is collected, processed, stored, and saved [15]. A landmark
example is the EU’s General Data Protection Regulation (GDPR),
which grants rights to citizens for the handling of their data [1].

Data privacy regulations create challenging software require-
ments because they entail both technical and legal expertise. Soft-
ware developers may have limited legal knowledge [10, 16] and
receive minimal training 3, 8]. However, there has been limited
study of how such laws affect the software development process.
The few existing studies have been of commercial software devel-
opment [2, 4]; we lack knowledge of the effects of GDPR and other
regulations on open-source software (OSS) development.

You may be surprised that regulatory compliance is a factor in
OSS development, as most OSS licenses disclaim legal responsibility.
However, users and developers of OSS may still desire regulatory
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veloped for commercial use [6] and may require standards or regu-
latory compliance. (2) Companies who integrate OSS components
in their software supply chains [11] may request the addition of
compliance requirements, and the developers may service these
requests. (3) Companies may find the (free) price of OSS compelling
and undertake their own compliance analysis [13]. Standards such
as IEC 61508-Part 3 include provisions for doing so [9]. In a 2023
survey of ~1700 codebases across 17 industries, Synopsys found
OSS in 96% of the codebases and reported an average contribution
of 75% of the code in each codebase [14].

We therefore explore GDPR compliance in open-source software.

2 APPROACH

GDPR compliance is an unstudied topic in OSS. We therefore adopt
an exploratory methodology, focused on qualitative data, to pro-
vide a characterization and identify phenomena of interest. We
followed a four-step approach aligned with the framework analysis
methodology [12]. Since we studied human subjects, our Institu-
tional Review Board (IRB) provided oversight.

Step 1: Pilot Study and Data Familiarization: To formulate an
injtial thematic framework for our qualitative analysis, we con-
ducted semi-structured pilot interviews with three developers.

Two researchers coded the interview transcripts to extract themes
(examples in Table 1). Participants highlighted the challenges with
implementing GDPR requirements in open-source software, includ-
ing (1) legal consultation, and (2) compliance assessment.

Step 2: Survey Design: Our pilot study findings informed our
survey design. As summarized in Table 1, we asked short-answer
questions about GDPR in OSS. We asked respondents about the
perceived impact of the GDPR on data privacy, difficult concepts to
implement, and GDPR compliance assessment.

Step 3: Participant Recruitment: We wanted respondents with
experience implementing GDPR in OSS. We searched GitHub for
repositories with GDPR-related pull requests (searching for “GDPR”
typically yields English-language PRs related to GDPR compliance).
We emailed developers who authored or commented on these PRs.
From 98 emails we received 5 responses (5% response rate). We
then made broader calls for participation on Twitter and Reddit.
We received a total of 47 responses that self-reported experience
implementing GDPR compliance. Participants have a median of
~5 years of OSS development experience and 6 years of industry
experience. Participants contributed to OSS projects such as Ansible,
Django, Kubernetes, PostGreSQL, and Microsoft Cognitive Toolkit.
Step 4: Data Analysis: To analyze our survey results, we used an
open coding approach. Two analysts independently performed a
manual inspection of responses, categorizing responses based on
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Table 1: Sample questions from pilot study and survey. The final column notes the inter-rater agreement score for these themes (Cohen’s «).

Interview Question Example Codes ‘ Survey Question Example Codes K

What impact, if any, do you believe the d'ata privacy, What 1mpacF, 1'f any, do you believe the' data privacy, daFa proce.ssmg,
GDPR has had on data security and privacy? rights to users, GDPR and similar data privacy regulations  data collection, insufficient

Y P Y* data collection have had on data security and privacy? information, data breach, fines 0.736
What GDPR concepts do you find the most N(.)n.e, fiata. What GDPR concepts do you find the most pr.lv.acy'/ by. design, data

. . ; minimization, X . ; minimization, cost, data
difficult or frustrating to implement? difficult or frustrating to implement? . .
embedded content processing, user experience

Have you sought legal consultation on Yes/No; no effect, | Have you sought legal consultation on Yes/No; no effect; positive;
GDPR-related issues, and if so, how did that  negative effect GDPR-related issues, and if so, how did that  negative (cost, time, data
affect your development process? (time) affect your development process? storage, data processing,...) 0.514

the themes derived from our pilot study. If a new theme arose, the
analysts discussed before adding it. We used Cohen’s kappa (k) to
measure inter-rater agreement (Table 1).

3 RESULTS SO FAR

Positive Views: Six participants had positive perceptions of the
GDPR. For example, they said “the risk of incurring and paying
out hefty fines has made companies take privacy and security more
proactively” (P30), that GDPR brings “awareness to the importance
about privacy” (P45), and that “data integrity is ensured” (P47). These
responses reflect the intentions of the GDPR.

Negative Views: 16 participants reported negative views. These
responses primarily focused on three issues: cost, organizations,
and enforcement. For costs, respondents noted that implementing
GDPR requirements is expensive and burdensome. Participants
said that compliance is “costly for many companies” (P16) is “too
expensive” (P24), and “the cost of protection should not go over the
cost of consequence of data breach...GDPR [isn’t] worth the time”
(P46). For organizations, participants reported a negative impact
of the GDPR on companies and organizations. They mentioned
that GDPR compliance “weakens small and medium-sized enter-
prises” (P15), “threatens innovation” (P18), and “fails to meaningfully
integrate the role of privacy-enhancing innovation and consumer ed-
ucation in data protection” (P23). P46 added that the GDPR is “a lot
of headache...jobs for lawyers at the expense of people who are trying
to solve real problems”. For enforcement, one subject said “there is
a large gap in GDPR enforcement among member states (P17) and
another had observed changes over time — “the trend...is an increase
in the number of times and the amount of fines” (P18).

Engineering Challenges: We summarize three categories here.

(1) Software Design: P21 felt that GDPR compliance reduced the
quality of their application’s design: “the principle of minimum
scope was not observed”. One participant said GDPR work showed
“things we had not considered before”, e.g., “logging functionality” and
“access restrictions”. P17 observed difficulties with new technologies:
“GDPR’s requirements are essentially incompatible with big data,
artificial intelligence, blockchain, and machine learning”.

(2) Legal Compliance: 11 respondents reported consulting with
legal teams for GDPR compliance. Most of them (7) lamented this
need, stating “it slows things down as code has to be reviewed and
objectives revised” and “it impacted our approach to the SDLC” (P1),
“it’s a bit of a headache” (P24), and the development process was
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affected “if the development is production software” (P27) already
deployed to users. P47 stated “open-source projects can’t afford even
to sustain maintainers, not even speaking about legal team”.

(3) Validation Lacking legal counsel, many respondents felt re-
sponsible for evaluating “legality” (P18) and “integrity and confiden-
tiality” (P23) of user data processing and storage. P24 responded
developers have to “consider whether you really need all the data you
collect” and P38 advised to “get your consent in order”. P18 added
there is “really no good way” to evaluate compliance.
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