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The Current State of CAQDAS is Insufficient for Open Science
Qualitative Research

Jan Kiister' and Karsten D. Wolf!

ZeMKI, University of Bremen, Germany'

Abstract: Qualitative research, which relies on diverse methods and complex data,
is increasingly utilizing qualitative data analysis software, known as Computer-
Aided Qualitative Data Analysis (CAQDAS). While enhancing data management,
coding and transparency, the current software landscape is dominated by proprietary
software and presents significant challenges for open science principles. High costs,
vendor lock-in and closed data formats hinder collaboration, data reuse and repro-
ducibility. This study conducted a systematic review of 28 software tools for qual-
itative data analysis, which were identified through comprehensive searches. The
review examined the tools’ licensing, costs, platform availability, format support,
interoperability, collaboration, Al integration, adherence to the FAIR principles for
research software, auditability, security, and sustainability from the perspective of
stakeholders. The findings reveal that, although proprietary tools offer broad format
support and some collaboration features, they are expensive and often lack sufficient
on-premises options for sensitive data, locking users into specific workflows. Open
source alternatives exist, but often suffer from limited sustainable funding, smaller
communities and less comprehensive features or documentation, which makes them
less accessible, particularly for non-technical users. Furthermore, many tools lack
the robust real-time collaboration and detailed audit trails that are necessary for
transparency and intersubjective validation. Al integration is emerging, but it often
operates as a black box, limiting user control and raising privacy concerns due to
reliance on commercial vendors. Furthermore, support for FAIR principles, secu-
rity policies and plug-in architectures remains marginal across the field. In conclu-
sion, the current state of CAQDAS is inadequate for fully supporting open science
qualitative research practices, such as collaborative, transparent and reproducible
analysis, and long-term data archiving. There is a critical need to develop accessi-
ble, extensible and collaborative open source CAQDAS tools via community-driven
approaches, in order to advance both research methods and teaching.

Keywords: caqdas,qda,qualitative research,research software,open science

1 Introduction

Qualitative research, informed by diverse theoretical perspectives such as symbolic interaction-
ism, ethnomethodology or structuralism, fundamentally aims to analyze purposefully selected,
often smaller, samples inductively, hermeneutically, or phenomenologically [Gup24]. This pro-
found engagement with data, encompassing interviews, observations, memos, pictures, and mul-
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timodal sources such as video, aims to generate or refine theories at various scales through rig-
orous interpretation. Qualitative Data Analysis Software (QDAS) facilitates intricate data man-
agement and coding and enables the exploration of complex relationships within the data. This
enhances the transparency and auditability of qualitative research. While less central, QDAS
can also be employed strategically in quantitative research, particularly when managing and de-
ductively coding large qualitative datasets, such as lesson transcripts, for subsequent statistical
analysis.

Qualitative research therefore encompasses a variety of analysis methods that are increasingly
being carried out with the help of software [KR20]. This is often referred to by the term "Com-
puter Aided Qualitative Data Analysis” (CAQDAS) [FL93]. CAQDAS involves QDAS, but can
also apply to qualitative data analysis using software not specifically developed for this purpose.
To avoid confusion, this work will only use the acronym CAQDAS when referring to computer-
aided qualitative data analysis. QDAS will be used to refer specifically to software and tools.
The term “qualitative data analysis,” commonly abbreviated as "QDA,” will remain written out.

As research projects become larger and more collaborative, practices shift toward dividing
labor across larger pools of data within or between teams. However, current QDAS does not
adequately address this trend [Pau23]. The increasingly diverse range of methods (see [Fli22])
is not necessarily reflected in the commercially driven software landscape. It seems to be not
profitable [O’K20, p.141]. Recently, there has been a push to integrate Al technologies into
qualitative research, particularly for transcription, qualitative coding, summarization, and the-
matic analysis using large language models (LLMs) [CBW 23, preprint] [Chu23] [HEQ*23]
[DP24] [TBX24]. Despite the identification of potential applications of LLMs in qualitative
research (see [BNP'24]), concerns persist regarding hallucinations, traceability, consistency,
opaque training datasets and bias. Moreover, fundamental epistemological challenges remain
inadequately addressed [Hay25].

1.1 Proprietary Domination

Over the last two decades, open source software (OSS) has firmly established itself in quanti-
tative research with the emergence of the R project' as the de facto standard for computational
statistics. However, there is no comparable OSS for qualitative research. The field-dominating
QDAS, such as MaxQDA, Atlas.ti, and NVivo, are still distributed under proprietary licenses and
with closed source. Some of these tools are direct continuations of their original versions from
the late 1980s and 1990s [O’K20] [FFL98] [CMO02]. While initially simple and compact, they
evolved into large, complex, and cumbersome applications with sometimes confusing user in-
terfaces [Wol18]. Some of these QDAS were founded by experts in the field, such as MaxQDA
by Kuckartz and QCAMap by Mayring. A recent market consolidation occurred when direct
competitors acquired established software tools.”. The high cost of licensing, vendor lock-in,
and dependency on closed data formats impact stakeholders’ decisions about selecting QDAS,
which we will discuss in further sections.

1 hitps://www.r-project.org/about.html
2 https://atlasti.com/lumivero-acquires-atlas-ti
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1.2 Marginal Open Source

From an open science perspective, there are several reasons why research software should be
free’ and open. Anzt et al. [ABD'21] assert that the provision of free research software is
essential for facilitating validation, reproducibility, improvement and (re-) use of the software,
reducing legal issues, meeting ethical obligations from public funding, and opening research soft-
ware to the general public. In addition, there is a need for research software that produces data in
accordance with the FAIR principles (findable, accessible, interoperable, reusable) [WDA ™ 16]
but also for the software itself being published under principles that support transparency, va-
lidity, and reproducibility. This led to the emergence of FAIR principles for research software
(FAIR4RS; see [HCH20] [LGK20]), which are also seen as foundational competencies and
responsibilities of a research software engineer [GAB'23]. In the field of CAQDAS these per-
spectives seems to play only a marginal role. Kuckartz and Rédiker even mention, that “open
source software, in the true sense of a development project supported by many people with open
source code, does not yet exist” [KR20, p.815, own translation]. Additionally, the effectiveness
and capability of existing QDAS in meeting modern research needs, such as live collaboration,
method diversity, and Al integration, is currently unknown.

1.3 The Missing Big Picture

Based on this initial situation, it seems clear that further improvements and innovations in the
open source sector are necessary to advance the field of CAQDAS in line with current research
and software engineering practices. But what is the general situation in CAQDAS today and
what is holding back a more widespread adoption of open source QDAS? An extensive overview
of the current state can serve as a foundation for future efforts. However, an extensive, up-to-date
overview is currently lacking. This work aims to address the critical lack of information on the
topic by providing an introductory overview of the field. This is accomplished by systematically
collecting and examining data on available, relevant, and complete QDAS according to a defined
set of criteria. The findings are then discussed from a perspective that is pro open science and pro
open source, in order to promote further discussion and work. The authors want to emphasize at
this point on their own authorship of an open source QDAS*.

2 Methodology

We therefore designed a systematic software review that consisted of three steps: 1. search for
QDAS and related main resources (website, code repository); 2. filter out results that are either
unavailable, irrelevant or incomplete; 3. examine remaining results for given criteria. In the
following, we describe the proceeding for these three steps and the involved criteria in more
detail.

3 For a definition of free software, see https://www.gnu.org/philosophy/free-sw.html
4 https://github.com/openqda
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2.1 Finding Relevant QDAS

The search for QDAS was intended to provide a broad, yet purposeful range of results for both
proprietary and free software. It was therefore decided to use a mix of relevant websites, as well
as publicly available LLMs to conduct our search.

The CAQDAS Networking Project’ represents one of the pioneering projects in the field of
CAQDAS and was expected to list very relevant software. The Rotterdam Exchange Format
Initiative (REFI), is a coalition of market-leading vendors of QDAS who defined a common in-
terchange standard for interoperability [REF19] [ECNW20]. Their website® was selected to re-
trieve REFI-compliant QDAS. The Research Software Directory’ was selected to retrieve QDAS,
compliant to FAIR4RS, “while enabling a qualitative assessment of their impact” [HCH"20].
A search on Zenodo® was selected to find software that is more likely to (partially) meet the
FAIR4RS principles. A search on GitHub” was selected to identify relevant open source reposi-
tories, independent of their current state of development. A search on Wikipedia'’ was selected
for a broad range of results, suited for the general public. A SPARQL query on Wikidata'' was
selected to provide a structured result for instances or subclasses of CAQDAS, independent from
their actual state of availability, relevance, or completeness. The list from the archived Social
Science Software (SoSciSo) website!? was selected to provide a legacy set of results (2017) that
contain long-living software that is still available today.

In addition to these searches, a variety of LLMs were included to reveal results that had been
placed in their training data and had gone unnoticed. Only resources and information that could
be found publicly without registration or authentication were considered. To reduce potential
fingerprinting affecting the results, a private browser session was expected to be used. GitLab
was considered but not included because it does not allow public searches without registration.

2.2 Filtering the Results

A broad search was expected to produce results that were out of scope. This could be due to dead
references (unavailable), software that is not suitable for qualitative data analysis (irrelevant), or
a focus on a specific domain or analysis step, which would make a complete analysis impossible
(incomplete). Starting from this position, we created the following inclusion criteria for filtering:

A result is considered available if it is associated with an operational website, a downloadable
resource, or a repository. A brief description is provided, and the linked resource is clearly iden-
tified as research-related. The result is neither archived nor deleted. A result is seen as relevant,
if it falls within the domain of qualitative research and is an executable piece of software. This
excludes resources, such as learning materials, reports, guides, publications or documentation.
To maintain an appropriate number of open source repositories, a repository must have at least

5 hitps://www.surrey.ac.uk/computer-assisted-qualitative- data-analysis/resources/choosing-appropriate-caqdas- package
6 https://www.qdasoftware.org/

7 https://research-software-directory.org

8 https://zenodo.org

9 https://github.com

10 hitps://wikipedia.org

1 https://www.wikidata.org

12 https://web.archive.org/web/20170706051957/http://www.sosciso.de/de/software/datenanalyse/qualitativ/qda/
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two stars and be actively maintained. It should also have at least one significant contribution
within the last few years or be marked as feature complete. A result is considered complete
if it extends beyond a single method (e.g., transcription) and is not merely a script, plugin, or
analogous extension of existing software. Finally, it must not be limited to a single domain.

2.3 Examination Criteria

The objective of examining the results was to use criteria that could be retrieved using only
publicly available information, such as vendor websites, documentation, and README files,
without the need for a deep inspection (i.e., purchasing, installing, running, and testing). With
this in mind, we developed the criteria from the perspectives of stakeholders involved in CAQ-
DAS: researchers, research groups, institutions, reviewers, and developers.

Firstly, the researcher’s perspective is to be considered. It is represented by the individual
who directly interacts with the QDAS. For them, it is desirable, that QDAS is available, relevant
and complete, as previously incorporated into the filter criteria in Subsection 2.2. Relevant meth-
ods and features should be well described in a documentation. From a technical point of view,
the individual is concerned with the executability of the software on their designated platform.
Implications, by given license and costs, are of particular concern, especially for individuals cov-
ering expenses independently. Methodological aspects, such as supported media formats that can
be coded, as well as supported import and export formats are fundamental to qualitative research,
as it deals with a wide variety of content types. In qualitative data analysis, coding refers to an-
notating the content, embedded within the software, which requires type-specific capabilities, for
example, a video player with annotation support for coding videos. Formats for coding include
plain text, rich text, images and graphics, audio, and video, as well as documents. Finally, Al
integration and custom scripting can be a useful addition in automating time consuming chore
tasks (transcription, code, and category creation), programming workflows (i.e., see [Wan22])
and customizing output formats (visualizations, summaries, post-processing).

Research groups are another perspective to consider. In these groups, division of labor and
collaboration drive a demand for interoperability and collaboration features. Especially, collabo-
rative coding is seen as “[...] an established method for reducing bias during qualitative analysis”
[RH18] via [BMJ 23, p.2]. Note, that collaboration itself implies proper platform support for
individuals devices. In the event that collaboration is managed by a central server, then the in-
volved servers should support on-premise hosting in order to obtain full control over data and
workflows.

Thirdly, the perspective of institutions that intend to utilize a particular software for research
and teaching purposes must be considered. An institutional implementation of software also
raises the question of sustainability, in particular the continuation and maintenance of the soft-
ware. Furthermore, legal factors, such as licensing, costs and compliance (privacy, security,
ethics), as well as technical factors, such as on-premise deployment and technical support do
play a role. For this study, we focused on whether a security policy was present and publicly
accessible, whereas an assessment of privacy compliance and ethical implications was out of
scope.

From the perspective of a reviewer, transparency is an inherent requirement for comprehend-
ing the analysis process. O’Kane et al. [OSL21] investigated existing CAQDAS techniques
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Figure 1: SPARQL query to request instances and subclasses of “caqdas” from Wikidata

SELECT DISTINCT ?item
WHERE {
?item wdt:P31/wdt:P279% wd:Q4550939

that support transparency. However, presented techniques focused on outcomes of the analysis
process, but scarcely reflect on the process itself. We therefore aimed to look for QDAS with
audit functionality to document the analysis process and to further promote transparency and
understanding.

Finally, the developers’ perspective is a subject that is concerned with software engineering
topics, including software architecture, technology stacks, maintenance, and code quality. We
identified an extensible architecture as a key element for software sustainability, promoting code
reusability and customization through plugins, enabling users to overcome limitations on their
own. We therefore looked for information indicating support for plugins or extensions.

Further inquiries into various technology stacks, programming languages, databases, or soft-
ware frameworks and dependencies were initially deemed important. However, we excluded this
from our examination, because it would require a more thorough analysis. The same applies to
the analysis of code quality, which was also beyond the scope of this work.

3 Data Collection

We collected the data between July/2024 and May/2025. All direct references from the REFI
website, Soscio and the CAQDAS Networking project websites were manually collected. A
search for the term “caqdas” on Wikipedia redirected to a related page', where all listed refer-
ences were also manually collected. It should be noted that the page incorrectly uses the term
CAQDAS, implying it being synonymous with QDAS.

A SPARQL query on Wikidata was prepared by a search for the main item that represented
CAQDAS as class'*. Then, the query (see Figure 1) was built to search for all instances or sub-
classes of CAQDAS on that platform'>, which returned 12 records that were manually reviewed
and collected.

An initial search on GitHub for the term “caqdas” resulted in 13 entries overall. An additional
search for term “qda software” resulted in exactly five results. In order to increase results, a third
search was added using the rather generic term “qualitative data analysis”, leading to 343 results
from which we collected 55 with two or more stars. On Zenodo a search for the term “caqdas”
with filter for “software” returned two entries, which we were the authors of. Therefore, the
search was also broadened by using the term “qualitative data analysis”, including the “software”

13 https://en.wikipedia.org/wiki/Computer-assisted_qualitative_data_analysis_software
14 https://www.wikidata.org/wiki/Q4550939
15 https://query.wikidata.org/
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Table 1: Search results from the given platforms and LLMs

Platform Inquiry Method Raw Results Cleaned
CAQDAS N.P.  Listed on page 18 18
Claude 3 Haiku Prompt 8 8
GitHub search: caqdas, qda software, qualitative 73 39
data analysis
GPT-40 Prompt 20 13
Llama 3.3 Prompt 88 26
Mistral small 3  Prompt 121 14
03-mini Prompt 13 13
REFI QDA Listed on page 7 7
RSD search: caqdas 0 0
socsio Listed on page 37 37
wikidata SPARQL query 13 13
wikipedia search: caqdas 25 25
Zenodo search: caqdas, qualitative data analysis 22 8
All 221
Unique 102

filter. This resulted in 50,038 results and it was decided to record the first page of 20 entries that
Zenodo listed with highest relevancy. A search on the research software directory'® for the term
“caqdas” did not match any result.

Five Al models were consulted via Duckduckgo Al chat'’, where Duckduckgo acts as a proxy
and enables an Al chat without registration or login. All LLMs were given the exact following
input request text (prompt) to copmile and return a list of potential QDAS: ~You are a researcher
teaching qualitative research at the university. Compile a minimalist list of all known QDA Soft-
ware (no limitation) where each entry consists of the name and an optional URL. Do not provide
any further information and focus on list completeness.” Outputs by LLMs were immediately
copied and saved in a plain text. Due to the probabilistic nature of LLMs, we expected a high
amount of false-positives, which turned out to be the case for “LLAMA 3.3 70b”, reporting 88
references but only 26 were in any aspect related to qualitative research. A similar behavior
was observed from “Mistral small 3” (121 entries, 16 after cleaning, no URLSs provided), while
the other three models (“Claude 3 Haiku”; GPT-40” and “03-mini”) returned valid and usable
results.

All queries, examinations and searches on all platforms resulted in 102 unique entries that
remained after an initial cleaning of the raw results and are summarized in Table 1. All entries
were then examined using available public information in order to match for inclusion (available,
relevant, complete; see Table 2), resulting in 28 final entries, summarized in Table 3. The col-
lected data, as well as the examination results have been published under a public domain license
(CC-01.0) to Zenodo [KW25a] and Havard Dataverse [KW25b].

t17

16 https://research-software- directory.org/software ?search=caqdas&order=mention_cnt&page=1 &rows=12
17 https://duckduckgo.com/?q=DuckDuckGo+Al+Chat&ia=chat&duckai=1&atb=v322- 1
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Table 2: Matches of inclusion criteria for 102 unique results. A = available; R = relevant; C =
complete.

None Available Relevant Complete AR AC ARC
8 94 55 35 27 7 28

Table 3: Final 28 QDAS used for examination; sorted alphabetically; costs are in Euro and per
user per year.

Name License Costs URL

aquad GPL-3.0 http://www.aquad.de/

ATLAS.t Proprietary 184,00 https://atlasti.com/de

DEDOOSE Proprietary 156,00 https://www.dedoose.com/

Delve Proprietary 200,00 https://delvetool.com/

dicto AGPL-3.0 https://dictoapp.github.io/dicto/

ELAN GPL-3.0 https://archive.mpi.nl/tla/elan/

f4analyse Proprietary 111,00 https://www.audiotranskription.de/f4/

gQDA Not found https://github.com/jailop/gQDA/security

HyperResearch ~ Proprietary 199,00 http://www.researchware.com/products/hyperresearch.
html#Power

lama MIT https://joss.theoj.org/papers/
f911f03787429efal 15f1e3aal44254bc

libreQDA BSD-3 https://libreqda.org/

Ilm_qualitative ~ Not found https://github.com/Gamma-Software/llm_qualitative_data_

_data_analysis analysis/

LLMCode MIT https://github.com/PerttuHamalainen/LLMCode

MAXQDA Proprietary 95,20 https://www.maxqda.com

Nvivo Proprietary 430,00 https://lumivero.com/products/nvivo/

OpenQDA AGPL-3.0 https://openqda.org/

qc AGPL-3.0 https://github.com/cproctor/qualitative-coding/

QCAmap Proprietary https://www.qcamap.org/ui/de/home

QDA Miner Proprietary 256,00 https://provalisresearch.com/products/
qualitative-data-analysis-software/

QDAcity Proprietary https://qdacity.com/

Qualcoder LGPL-3.0 https://qualcoder.wordpress.com/

Quirkos Proprietary 96,00 https://www.quirkos.com

Requal Custom open https://www.requal.app/

Taguette BSD-3 https://www.taguette.org

TamSys GPL-2.0 https://tamsys.sourceforge.io

TigerDataCoding Not found https://github.com/paigerodeghero/TigerDataCoding/
security

Transana Proprietary 170,00 https://www.transana.com/

webQDA Proprietary 151,00 https://www.webqda.net/
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4 Findings

The following section summarizes the findings for the final data, which is attached as 03-
examined-data-overview.csv, as well as part of the published dataset. The final entries were
examined using publicly available information, found in the given references (website, docu-
mentation, repository) and in regards to the criteria from Subsection 2.3. Proprietary vendors
provided extensive documentation as separate documents, while open source projects either pro-
vided README files or or a Wiki within the same repository. Some of the open source tools
were scarcely documented. Additional searches in the repository, using the repository-scoped
search on GitHub, were undertaken to identify support for formats, collaboration, plugins, scripts
or Al model support.

As shown in Table 3, we identified 25 licenses out of the 28 QDAS with 3 of them neither
containing a license file nor a license statement. Nearly half of them were distributed under a
proprietary license (13), while the other half was distributed under a free license (12). The min-
imal costs per user per year were recorded, monthly subscriptions were converted equivalently.
The resulting costs fell within a range of €95.20 for the MaxQDA student license to €430 for
the Nvivo annual subscription license. Two out of the 13 proprietary tools offer a complimentary
license (QCAMap, financed via donations; QDACity, announced to potentially require payment
in the future). It should be noted, that student license fees differ from the default user licenses.
Some proprietary vendors offered additional licenses for certain features, such as Al integration,
automatic transcription, or collaboration. These costs were not incorporated into the minimum
cost calculation.

Native platform support was found for 13 tools. Primary build targets were Windows (13) and
MacOS (12), while native Linux was supported by five open source tools and two proprietary
vendors. Only six tools provided a platform-independent installation via Docker images. Native
mobile builds were not found during the examination. A summary of platform availability is
found in Table 4.

A great portion of QDAS (18) were available as web-based applications, where only a web
browser is a requirement for using the software. Furthermore, the majority of tools (21) offered
ways to run on a custom infrastructure, either because they are distributed as a local native
application, or because they allow to run a local setup of involved server backend. For proprietary
tools, this sometimes involved an additional on-premise license, including additional costs, while
for some tools collaboration or Al features were not available on-premise at all (see Table 5).

We identified six major types of media that can be coded: text, images, PDF documents,
spreadsheets, audio, and video. Text was clearly the dominating media type and was present
in nearly all tools (26) with the exception of two audio/video-specific ones. Proprietary QDAS
generally offered a wider range of formats, while two among them were the only ones that offered
to code directly within spreadsheets. Audio and video were only supported by less than a half of
the software. Additionally, three native desktop tools relied on a locally installed media player for
their audio/video support. These dependencies are either system-level (Windows Media Player,
Apple QuickTime) or require installation (VLC Player). One tool did not use local video files
but connected via API to existing video platforms, such as YouTube or Vimeo in order to stream
the videos. Table 6 provides an overview of the several formats.
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Table 4: Platform availability for all 28 QDAS. Proprietary licenses are highlighted.

Name

Windows MacOS Linux Web Docker On-Premise

aquad

X

lama
libreQDA
IIm_qualitative
_data_analysis
LLMCode

X X X
X X X
X X
X X

openqda/openqdaj

qc

Qualcoder

Requal

Taguette

TamSys
TigerDataCoding

Proprietary
Open

All

8 7 2 8 0 7
5 5 5 10 6 13
13 12 7 18 6 20

Table 5: On Premise Availability for all 28 results; Off-premise server licenses were not included.

License Type Server Involved On-Prem Single

On-Prem Collab On-Prem Al

Proprietary
Open

8 2 1 0
10 10 9 2
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Table 6: Supported media formats that can be coded using the given 28 QDAS.

License Type Text Image PDF Spreadsheet Audio Video

Proprietary 13 9 4 2 7 7
Open 13 2 2 0 4 5
All 26 11 6 2 11 12

File formats were found to be unevenly supported, as shown Table 7. With the exception of
one stream-based tool, all other 27 tools provided at least one way to import material from files.
Few tools (such as MAXQDA or ATLAS.ti) provided extensive support for importing files in
many formats, the rest offered only a very reduced set of formats. Text-based file formats (text,
pdf, doc/x, rtf) are widely supported, followed by jpg images and mp3 audio. It should be noted,
that importing a format does not imply coding support for these types of media. There were two
QDAS that allowed for importing an entire database from a file.

Most supported export formats found were pdf (8), xls/x (8), doc/x (8), csv (6) and txt (5),
while other formats, such as spss (3) and json (1) were also found. Interoperability via REFI
is claimed to be supported by nine tools, which are mostly proprietary (7), and was partially
supported by two tools via importing/exporting codebooks.

The majority of tools offered ways to collaborate, but only a minority (5) offered real-time
collaboration, where contributions are proactively merged by the software. Among these, there
was one tool (ATLAS.ti), that required an additional (proprietary) license for the usage of an
additional web-based app in order to realize the collaboration. Other tools offered multi-user
support for parallel collaboration via general multi-user and project features, but merging was
required to be done manually. Finally, there were seven tools with no integrated collaboration
support whatsoever and where users have to manually exchange data (if supported) in order to
achieve collaboration. Audit features to improve reproducibility and to support collaboration
were found in seven tools, though the level of detail of these logs has not been examined.

Explicit Al integration was found in nine results, while three additional results integrated Al
only for their transcription. Only two tools allowed for the integration of local or custom models,
while the other models were limited to a specific provider, such as OpenAl (5), the software
vendor themselves (1) or were undisclosed (4). None of the QDAS that included Al models
revealed, whether a system prompt was prepended, how it looked like or how users can alter it.
Additionally there were no proprietary vendors that allowed to run the Al analysis on premise.

Only a minor set of results did include a citation metadata (such as .cff files; 3 out of 28), were
archived on a platform like Zenodo (4 out of 28), supported project interoperability via REFI
(9 out of 28; 2 support codebook exchange), provided a virtualization technique in form of a
Docker setup (6 out of 28), supported code reusability via an extensible plugin architecture (1
out of 28; 1 provides partial support) or supported custom scripting (3 out of 28). There was no
entry found that provided all criteria, while two entries provided four of these criteria (Taguette,
provided cff file, Zenodo, REFI and Docker; OpenQDA, provided cff file, Zenodo, Docker and
partial plugin support. A summary is given in Table 8.

While websites and repositories were searched for details on security, there were only one pro-
prietary vendor website and one open source repository with an explicit security policy. Search-
ing for security statements in licenses and privacy declarations revealed, that web-based services
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and collaboration servers of proprietary vendors may share data with several partners within the
EU, US, and other countries, which users have to agree as part of the license.

There were eleven proprietary tools with licenses that generate a revenue stream that can be
used to reinvest in development and maintenance. However, the team sizes were not disclosed.
One proprietary project is funded by donations, but has apparently only one developer. Another
proprietary project is free, but announced to be paid soon. Results for open source projects in
contrast showed, that only one seems to have received a constant funding over the years'®, while
the other projects did not claim to have received systematic funding yet. Additionally, there was
only one project with a seemingly strong community of 32 contributors'”, while the rest of the
projects were limited to much less or unknown contributors, as shown in Table 9.

Table 7: 20 most supported import file formats across all 28 QDAS.

Extension Open Proprietary Combined

txt 9 10 19
pdf 4 10 14
doc/x 3 10 13
rtf 3 9 12
jpg 3 8 11
mp3 3 8 11
png 2 9 11
mp4 2 7 9
undisclosed 2 7 9
csv 5 3 8
wav 2 6 8
xls/x 1 7 8
gif 1 6 7
jpeg 1 4 5
mov 1 4 5
odt 3 2 5
avi 0 4 4
bmp 0 4 4
vlc 4 0 4
html 1 2 3

Table 8: Selected FAIR criteria found among all 28 results

License Citation Metadata On Zenodo Full REFI Docker Plugins Scripts

Proprietary 0 0 7 0 0 0
Open 3 4 2 6 1 0
All 3 4 9 6 1 3

18 https://archive.mpi.nl/tla/elan/funding
19 QualCoder, see https://github.com/ccbogel/QualCoder/graphs/contributors
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Table 9: Contributors found in 15 open source repositories

Contributors 20+ 10-20 5-10 2-5 1 Unknown
Repositories 1 2 1 6 3 2

5 Discussion

5.1 Licensing Costs and Proprietary Software Remain a Fundamental Problem

One of the core issues with CAQDAS is its vast domination by proprietary commercial software
and its implications for teaching qualitative methods, as well as the research practice itself. This
problem has been covered by recent literature: due to financial reasons, there is usually exactly
one software product or service in use by research groups [WS17]. Staff has to learn the very
tool that is in use [O’K20, p.146], which might differ a lot from the tools they used beforehand
or were trained with.

Positively, “[c]Jommercial research software often has revenue flows that can facilitate sustain-
able software development, maintenance, and documentation as well as the operation of adequate
infrastructure.” [ABD"21]. This argument is generally backed by the findings, as proprietary
QDAS offer a wider range of supported formats and features, and enable a much richer cod-
ing experience, including live collaboration and Al integration. Additionally, the proprietary
software vendors were leading in implementing an interchange standard between their QDAS.
Nevertheless, the argument misses out the reality, that not all features are equally considered
for being implemented, as already pointed out in Section 1 via [O’K20]. Open source solutions
could potentially fill this need by implementing an open and extensible architecture to enable
researchers and groups to implement their own solutions for edge cases and emerging methods.

For all found proprietary QDAS, users have to rely on statements about compliance of in-
frastructure and encryption. However, users cannot review code or analyze behavior of servers,
which is especially problematic with servers involved in collaboration and Al tools, or servers
outside of users’ jurisdictions, given the sensitive quality of the data, such as interviews or obser-
vation protocols, including photographs or videos of participants. Furthermore, missing explicit
security policies raise the impression of the topic being an afterthought. Neither users nor secu-
rity researchers have a clear guidance on how to detect, report and fix vulnerabilities. Shockingly,
we found this to be the case for proprietary and open source QDAS alike.

5.2 No Al model control

Al remains a blackbox in many QDAS, preventing users from access to internals such as system
prompts, which is seen to have a negative influence on the quality of Al responses [GGL"24].
The current CAQDAS landscape — both proprietary or open source — shows a great dependency
on commercial non-EU Al vendors, such as OpenAl. While this is highly problematic in regards
to privacy and security, it seems to be not easily understandable for non-technical users. This is
alarming, because it undermines critical reflection on the use of such technologies, a topic that is
intensively discussed in the social sciences [ES24, preprint].

In order to systematically test the use of LLMs in qualitative data analysis, direct control of the
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Al is required, e.g. to evaluate its validity through targeted repetition of Al-generated codings
and comparison with human codings (see [GGL"24] [TBX"24]), but also to use optimization
methods such as multi-shot and example-based prompting (see [XYL23]) or chain-of- thought
reasoning [Dun24, preprint]. Furthermore, it seems to be necessary to systematically assess
methods such as Retrieval-Augmented Generation (see [LPLL24]), Fine-Tuning (see [SHR 24,
preprint]) and multi agent systems (see [KPD25]). Such direct control can be realized by using
local models, which is currently explicitly offered by only two QDAS. Summarized, the Al
situation is even less sufficient than with collaboration, because inclusion of open source models
or custom models is urgently needed.

5.3 Lack of Extendability and Collaboration by Design

Major contributing factors of successful OSS, besides healthy and large enough contributor com-
munities (see [CAHO03]), were identified in different ways of participation as well as documented
software architecture build for collaborative development [NYN"02] [GCT*21]. In the field of
quantitative research, the R project and its surrounding infrastructure are designed to be flexi-
ble, decoupled, and extensible through packages, lowering the barrier for contribution. While
it might be a desired requirement to have an equivalent language ecosystem for qualitative re-
search, the current state of CAQDAS does not provide any hints toward such an effort. This
may be partly due to the fact, that qualitative research is not as well established as quantitative
research in the field of (research-) software engineering. Also, qualitative researchers are more
likely to lack the necessary skills to contribute to such an ecosystem.

In regards to existing QDAS, extendability can at least be achieved in a more narrow and
restricted way using an architecture that is open for custom extensions. A proper plugin archi-
tecture could also be a potential solution to the issues, described in the prior subsections. While
attempts toward a pluggable architecture are in progress>’, the majority of tools remains non-
extensible and fixed toward their current features. Especially in established software products,
implementing open interfaces for extendability would require a rethinking and redesign of their
(sometimes legacy) architectures. In consequence, one proprietary vendor created a separate
web-based extension for collaborative work, rather than redesigning the existing architecture”!.

Collaboration is an essential aspect of qualitative data analysis, because intersubjective repli-
cability and communicative validation are two of the central quality and validity criteria in qual-
itative research [KroOS5, pp.286-294] [CA14, pp.109-161] [Fli23, pp.489-494]. At the same
time, proprietary vendors seem to lock in users into their infrastructure, as collaborative solu-
tions are not, or only partially, available on-premise and require additional licenses (ATLAS.ti;
MaxQDA). The tendency toward web-based applications (18 out of 28) can be seen as a first step
for a better support of collaboration, because it is easier to implement collaboration on top of web
based software architectures, as they often already include managing users, groups, projects and
data exchange. Existing tools fail to fully and inherently support collaborative workflows with
proper auditability. Tools with realtime representation of users’ edits are a minority. Further-
more, attempts to collaborate across different QDAS were not found at all, although methods
and data structures are likely to be similar (especially when considering existing interoperability

20 See https://openqda.github.io/opengda/plugins/overview.html; affiliation to the project is addressed in Section 6.
21 See https://atlasti.com/research-hub/live-collaboration-in-atlas-ti-web.
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standards, such as REFI). While collaboration seems to be generally realizable using the major-
ity of given tools, this is mostly done using parallel or even manual workflows. This situation is
generally insufficient and there is a need for a generalized collaboration protocol across QDAS to
support independent asynchronous realtime collaboration, may it be server-based or peer-to-peer.

5.4 1It’s just not FAIR

Research data and software in general received positive improvements toward sustainability and
freedom by the establishment of FAIR and FAIR4RS principles. However, the findings indicate
a tendency toward a highly un-FAIR software market of QDAS and their incorporated data for-
mats. While the market dominating proprietary tools do support a wide range of formats, the
closed nature of proprietary project formats can form a strong barrier for collaboration and re-
sult in data silos. A positive first step to solve this issue has already been made by publishing a
common interchange standard in 2016 with the latest version being published in 20219 [REF19].

Despite this fact, the exchange between the proprietary QDAS is still lacking and not achiev-
able without significant loss of data [ECNW20]. Additionally, the standard does not explicitly
consider additional metadata being added, creating another barrier toward findability, accessibil-
ity, and archiving in general. This is justified in the REFI standard as database fields only being
added, if at least two of the initiative’s member group use them [REF19]. Since the developing
member group currently consists of a few proprietary vendors, it is less likely to expand beyond
their own supported fields in the near future. A growing and active community of researchers
and RSEs around open and free QDAS could help to expand and improve the standard and the
overall FAIRification of produced qualitative data.

Similar circumstances do exist for the software itself. Although there are some potential candi-
dates for becoming a fully FAIR research software project, the majority of the tools are far away
from such a state. Most open source QDAS are currently not a serious option, because installa-
tion and operation require technical skills beyond graphical user interfaces. Such skills are less
expected in qualitative research groups, rendering most of the open source software inaccessible.
Additionally, the majority of QDAS do not provide ways to audit or review the analysis process
in a detailed way and the data loss during project export makes it impossible for reviewers and
the general public to attempt any reproduction of published works.

Many of our arguments in this discussion indicate the need for a strong open source software
community. However, there seems to be a lack of sustainable, long-term funding in the open
source CAQDAS landscape and of developer collaboration to reach a more critical community
size. This issue is known and has already been pointed out for open source in general [ABD21].
Further work should attempt to investigate the reasons for this situation and suggest measures
for improvement.

6 Ciritical Reflection

This work intends to reflect on the state of CAQDAS as a whole from a pro-open science, open
data, open access, and open source perspective. However, due to its broad scope, which encom-
passes an entire field, it remains an introductory overview that highlights tendencies. A complete
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overview would require additional work involving stakeholders and in-depth reviews of QDAS.
Furthermore, there is a clear bias and motivation by the authors against proprietary research soft-
ware and for open science. The examination criteria can be seen as critically influenced by the
works, cited in Section 1. This, in turn, may lead to more findings that support these arguments,
than others. Additionally, we are actively developing an open-source QDAS, which is also listed
in the results (OpenQDA).

Despite the extensive search, the sample is likely to be incomplete, and the examination
was limited to publicly available information. At least two available, relevant and complete
QDAS??** were not among the results from any of the given platforms. Furthermore, open
source tools may not be found on GitHub or Zenodo if they do not provide relevant search in-
formation in their README, description, or topic tags>*. Consequently, a broader search using
different search terms or refined prompts would have been desirable, but it was not feasible. Ad-
ditionally, a systematic literature review could have revealed more relevant references, but it was
beyond the scope of this work. The information used to examine the software tools may be in-
complete because there was no objective indicator of documentation coverage. This could have
led to inconsistent or false interpretations of the findings. Examining documentation coverage
would imply a deep-level inspection of every QDAS but could be a good starting point for future
work.

It is debatable, whether scripts, packages and plugins should have been excluded, since they
also represent research software in a broader sense. However, analyzing the RQDA> package
as an example of a large R package for qualitative data analysis, did not substantially add to the
presented findings or the state of CAQDAS. The examination of the software did omit criteria,
such as usability, code quality, test verification, and other best practices in software engineering.
These criteria require not only a deep inspection of each software, but also a purchased license
for some of the QDAS. At this point, we like to point at work done by others as a supplement
[Tra25] [KR20]. Due to scope and legal complexity, the important topic of privacy has been
omitted entirely, but it should be included as an important criterion in upcoming examinations.

7 Conclusion and Outlook

This work provides an initial overview of the current state of CAQDAS, though it remains in-
complete. Proprietary software dominates the field. Not only is it expensive, but it also hinders
the development of QDAS that can support open science principles in qualitative research. There
seems to be a lack of extensibility, collaboration, Al model control, and auditability. Addition-
ally, a generalized collaboration protocol is needed to support real-time collaboration across
QDAS, whether server-based or peer-to-peer. Although the discussion was limited to 28 QDAS
samples, the findings are likely representative of the broader CAQDAS field. Future work should
build on this to provide a comprehensive overview.

22 https://dokumet.de/, proprietary, web based

23 https://www.mangold-international.com/de/produkte/software/interact-videographie-software.html, proprietary,
focused on audio/video

24 Examples include https://github.com/for TEXT/catma, https:/zenodo.org/records/15000951 or https:/textada.com/
which were not findable in relation to queries including “qualitative” but rather in relation to “text analysis”.

25 https://rqda.r-forge.r-project.org/, last released in 2018.
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This study focused on QDAS, but the findings are also relevant to the teaching of qualita-
tive methods in academia. The lack of open source QDAS that is both user-friendly and well-
documented poses a significant challenge to its use in a classroom setting. At the same time,
the high cost of proprietary software places a financial burden on university departments, creates
vendor lock-in, and hinders students from using it for their personal research. This is problem-
atic given the importance of qualitative research in many fields, including the social sciences,
humanities, and health research. Therefore, it is crucial to raise awareness of the importance of
open science principles in qualitative research and to encourage researchers to use open source
tools.

From the perspective of methods development in qualitative research we propose a more open
and collaborative approach to developing QDAS. This could entail forming a community of
researchers and developers dedicated to creating open source QDAS that are accessible and ex-
tensible and that support collaboration. This approach would benefit researchers and contribute
to the advancement of qualitative research methods. In our view, successful QDAS development
communities require good example code, system architecture, and documentation, as well as
different participation opportunities.

As a starting point for future examinations of the state of CAQDAS, we published the dataset
and the documented methodology. For this purpose, we created the ”State of CAQDAS” repos-
itory on GitHub’®. The scientific community is encouraged to contribute to methodological
improvements by suggesting additional sources for data inquiry and tools for automation, such
as scraping, processing data, and generating reports.
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