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Abstract. Research software is nowadays fundamental to scientific advances; however,

it remains under-recognised compared to data and publications, with challenges affecting

reproducibility and quality. To address this, Software Management Plans (SMPs) have been

proposed as structured tools to document and organise software development through-

out its lifecycle. We conducted a survey among researchers and interviews with funding

organisations to assess awareness, usage, and perceptions around SMPs. The results

indicate low familiarity and adoption of SMPs, hindered by concerns over administrative

overhead and unclear benefits. Funders rarely require SMPs, and software outcomes are

not commonly tracked, shared, published and evaluated. Despite these challenges, SMPs

provide a promising path for improving software quality and reproducibility when integrated

early in projects, aligned to institutional and funding policies. Recognising research software

as a valuable research output may foster broader SMP adoption, supporting transparency

and reuse in scientific software development.

1 Introduction1

Research software is defined as software developed and used in the context of research [1],2

[2], taking various shapes from scripts to large software systems. In addition to code, it also3

comprises descriptions, configuration files, and documentation. It aims to support answering a4

research question, e.g., by processing data or running simulations. As such, research software is5

an integral part of the research process, aligned to requirements of Good Research Practice [3] .6

Although research software has become a fundamental component of scientific work, despite7

efforts in the Research Software Engineering community and by researchers concerned with good8

coding practices, research software has not yet received the same recognition as research data or9

text-based publications. Software is not just data [4] – it corresponds to its own research artefact10

type, with its own needs for description and handling, also considering points such as execution,11

deployment, and continuous development. In fact, proper management and documentation of12
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the research software development process are essential for reproducibility and transparency.13

We argue that, similar to Data Management Plans (DMPs), also Software Management Plans14

(SMPs) [5], [6], [7], [8] should be used as a standard tool to document and organise research15

software development during its lifecycle, particularly those phases corresponding to the research16

project where research software development takes place. It is important that the role of research17

software in research projects is considered early on, ideally at the planning and funding application18

stage, which is therefore the ideal time for drafting the SMP. SMPs address the full lifecycle of19

an asset and focus on reproducibility: In addition to planning, SMPs can help to follow research20

software development activities, such as testing, documenting, releasing, and publishing the21

software. We believe that SMPs help improve research software quality by addressing at least a22

minimal set of standards; however, SMPs will still need to be complemented with further quality23

control. Thus, SMPs can contribute to reduce negative impacts in science, which are caused by24

low quality in research software [9], [10]. It is important to recognise that such failures do not25

only harm the publishing researcher themselves, but the community as a whole, since different26

research groups may rely on or base their work on an incorrect finding.27

Research software by itself is highly heterogeneous among many axes: purpose, number of users,28

features, maturity, domain, and many more. Classifications of research software deal with these29

dimensions[11]. This multifaceted characteristic of research software brings with it that there is30

no universal practice or SMP that covers all cases. Simpler use cases, for example, affect fewer31

users and have a more confined impact. Whereas for a more complex research software that forms32

part of the scientific result, higher standards need to be applied such as quality control measures33

and documentation for reproducibility purposes [12]. Figure 1 illustrates five dimensions that can34

be used to characterise the needs of research software. Two contrasting examples demonstrate35

the diversity of research software, ranging from a simple data processing pipeline to a complex36

climate simulation framework. These examples highlight how software can differ substantially37

in scope, user community, and quality requirements. The first example represents software with38

a limited impact, typically developed and used by a single researcher or a small group for tasks39

such as data ingestion, processing, and visualisation. In contrast, the second example serves a40

broader and more diverse user community, spanning multiple research groups and disciplines.41

Consequently, the expectations regarding quality, documentation, sustainability, and maintenance42

are considerably higher.43

The quality requirements for these two examples are largely different. An SMP provides a44

structured way to identify and document the measures appropriate for a particular software45

project. As research software evolves – for example, when a simple pipeline grows into a46

community-supported research infrastructure – the SMP should be revisited and updated to47

reflect changing requirements. It is important to note that SMPs are meant to focus on good48

research practices for research software as a complement, rather than a replacement, to software49

development methodologies and software development process management.50

Although various efforts around SMPs have been made in the past 10 years [8], their adoption is51

still low. We are currently observing a contradictory situation regarding the adoption of SMPs.52

On the one hand, there is a growing claim for improved structure and quality assurance in the53

development process of research software, associated with the view that this requires a structured54
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Figure 1: Example of two research software use cases of varying complexity, where an SMP can

support an early assignation and management of responsiblities. One is a simple use case where

the impact of the research software is somewhat restricted with only one user up to a few users from

the same group, while the second example has a larger reach with a large variety of different users

from different groups and backgrounds. An SMP can help to discern and document what measures

need to be taken. If the simple use case at some point evolves into a larger infrastructure, then the

SMP is re-evaluated and a new set of needs is defined.

planning of the development and maintainance process of the software. On the other hand,55

SMPs, which are intended to assist with such planning, are rarely created by Research Software56

Engineers (RSEs), or required by institutions or funding bodies. To understand this discrepancy,57

we conducted a study to identify the reasons behind, discuss the importance of SMPs, and explore58

potential developments in this field.59

1.1 Stakeholders in software development60

Researchers61

Researchers are driven by the need to publish their research results as a quantification of academic62

achievement. The outcome of a scientific question takes the highest priority in the research63

process. However, the underlying infrastructure that aids in attaining scientific insight, is of high64

importance to researchers, as it directly impacts their everyday life. As such, reproducibility,65

usability, documentation and findability are crucial in the research process, similar to research66

data. These factors also determine the reuse or repurposing of existing research software, libraries67

or frameworks and the formation of robust and sustainable research infrastructures - which again68

support researchers in the research process, allowing them to focus on the research itself and69

not on the underpinning technical framework. Thus, researchers are interested in efficient and70

lightweight tools, which do not cause too much additional effort.71

Infrastructure providers72

The development, deployment and operation of a research software can take place on the73

individual computer, or on a dedicated server up to high-performance infrastructure, often74

offered by the IT department of the research institution. Depending on the task performed by the75
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software and on the size of the data being handled, running a software can consume a considerable76

amount of resources in terms of storage space, CPU/GPU use and memory. This can affect77

the performance of the server considerably, if not at least determine the power consumption of78

an HPC system. Transparent communication with infrastructure providers allows an efficient79

and balanced integration of resources and a seamless integration of software deployment and80

operation into the software development.81

The information needed by the computing infrastructure providers may include: name and82

affiliation of the responsible person; name, alias and capacity of the server; sizes of the work83

memory, system disk and data disk; required processor’s performance (number of CPU cores);84

usage destination (testing, productive, development); usage duration/end; operation system;85

network connection (type, firewall ports); backup frequency; backup modus (server snapshot or86

data-resolved increments); and data sensitivity.87

Funders88

Funders predominantly fund projects with a disciplinary research aim. Currently, research89

software is seen mainly as an instrument and a byproduct and therefore does not take a major90

role in the consideration, selection and evaluation of research projects. As consequence, there91

are only a few guidelines, like [13], for the handling or management of research software in the92

funding landscape. Funding calls dedicated to research software are the (honorable) exception93

(e.g., DFG1, Klaus-Tschira Stiftung2).94

Although funders may aim for low duplication of effort (or resources), they cannot prevent95

it. This situation is in part caused by a lack of tracking their funded outcomes, which would96

require additional resources on their end. Funders do formulate more or less strict or binding97

requirements to publish results “as open as possible” and in alignment with the FAIR principles.98

Only a few refer to the FAIR Principles for Research Software (FAIR4RS) [14]. This may99

depend on their respective policies and the involvement of non-academic research partners such100

as industrial partners in more applied research projects.101

Funders also request software management information in selected templates, but not consistently102

— some software-related questions need to be answered in grant proposal forms next to data103

management questions. Only one Research Software Funding Organisation (RSFO) does work104

with SMPs (and has their own guidelines on it).105

1.2 Software metadata and their collection – Software Management Plans106

To provide researchers, infrastructure providers, and funders with the information they need in107

a structured and consistent manner, metadata describing research software should be collected108

throughout the software lifecycle. Software metadata are data that provide information and109

context about the software [15]. They aid the classification, categorisation and findability110

of research software and can be captured in a variety of forms, including human-readable111

documentation such as README files and developer documentation. Their interoperability and112

1. https://www.dfg.de/en/news/news-topics/announcements-proposals/2022/info-wissenschaft-22-85

2. https://klaus-tschira-stiftung.de/en/fundinglines/scientific-software/
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machine-actionability can be further enhanced through standardised metadata schemas, such as113

the one defined by CodeMeta [16].114

An SMP provides a structured framework for collecting and maintaining this information. As115

a living document, it captures the key characteristics of planned or existing research software116

and evolves alongside the project. In an SMP, the user is guided through a set of questions117

that ascertain metadata aspects of the software, such as how the software will be maintained or118

preserved in the long run, who takes on which role during the software development process,119

how tasks are tracked, etc. Ideally, the SMP template provides references or citations to resources120

enabling users to explore unfamiliar topics and make informed decisions. The SMP is stored121

alongside the software and its project-relevant metadata.122

2 SMP usage and reception123

This study has been performed by two subgroups. The first subgroup conducted a survey to learn124

about SMP usage in the RSE and research data community, with a focus on Germany-based125

communities. The second subgroup carried out interviews with international funders.126

2.1 Survey outcome127

The survey ran from 10th March 2025 to 31st March 2025 and was distributed via mailing lists128

of RSE associations (with most responses coming from the German RSE community) and the129

NFDI. The survey was structured into eight sections: 1) Collection of participant metadata, 2)130

questions about the familiarity with SMPs and DMPs, 3) content of SMPs, 4) pain points of131

SMPs, 5) user roles in the use of SMPs, 6) effectiveness of SMPs, 7) integration of SMPs into132

workflows, 8) survey feedback. 60 participants completed the survey; the results can be found in133

[17]. The survey questions and description is found in the Appendix A.134

Due to the relatively small sample size, we do not make quantitative claims based on the survey135

data, but rather observe several qualitative trends. These qualitative trends are sometimes given136

as percent of the valid answers to the questions, but by no means should be taken as factual data,137

rather as a support of the qualitative statement.138

Section 1) Most participants that completed the survey defined themselves as RSEs (25),139

where also postdocs (15), PhD students (5), Professors (4), Data stewards (9), and more general140

researchers, research scientist or technical staff (15) were selected (multiple answers were141

possible). Most respondents came from natural sciences (51%) and have been developing142

research software for more than five years. The respondents are mostly self-taught (35%), where143

a large fraction received training (24%) or attended courses (20%).144

Section 2) The responses generally showed that the concept of an SMP and its content is not145

thoroughly established: 49% responded that they have never heard of an SMP. Most have never146

used an SMP in their research (77%) and are not familiar with the concept of an SMP (71%).147

Of the respondents that did hear of SMPs and are familiar with the concept and content of an148

SMP, most have used a template for the SMP.149
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Sections 3) and 4) Concerning the content of an SMP, the most important aspects according150

to the respondents are versioning, documentation, dependency management, legal aspects,151

publication and licence, preservation strategies and quality control/testing strategies. The least152

important aspects were funding, contributor roles, project management strategy and governance,153

project management, time schedule, hardware requirements and need for training.154

The expectations of the survey participants for an SMPs mostly entail a short checklist (with155

references where to find further information) that can be used to defend and establish practices156

as well as to ensure proper project management and governance. Respondents noted that an157

integration of SMPs into GitHub or GitLab would be useful, with possibly automated updates to158

the SMP from repository metadata.159

Reasons for not using SMPs include that it seems an unnecessary overhead. It is unclear if one160

only needs to fulfill the practice, or if one also needs to document how the practice is fulfilled,161

so the SMP is perceived as a doubling of efforts (content of the SMP versus the practices that are162

carried out).163

The benefits of an SMP are unclear to most of the respondents. Another frequent reason for not164

using SMPs was that the majority of the respondents never heard of them before, and they stated165

that they do not have any expertise with SMPs nor received any training.166

It was also noted by the respondents that they often work on projects alone, so that an SMP167

seems too formal; and that they rarely start new projects.168

Sections 5) and 6) From the questions about the user roles in the use of SMPs, the respondents169

stated that they mostly make decisions about the software maintenance and sustainability by170

themselves or collaboratively in teams. Only 30% consult frequently with data stewards, funders171

or other stakeholders in the project.172

However, they were unsure if SMPs can help them to follow good practice in research software173

development. We assume that this is largely due to the lack of familiarity with SMPs. Some174

respondents (21%) stated that SMPs would be crucial or very important to defend the use of175

software engineering best practices towards their work group or administration. 23% still found176

this aspect important, while 16% found it not important at all and 26% did not provide an answer177

to the question.178

One respondent noted that SMPs would make advocacy for good practices easier if they had an179

impact on receiving funding and research evaluation of a project after the end of the funding180

period.181

33% of the respondents answered that most issues in research software development projects182

stem from not knowing how to choose a licence, not using a licence at all, or not using an183

appropriate licence, which also impacts the process of publishing the research software projects.184

SMPs could be beneficial in this regard, since they include a section on licences.185

Only 5 % of the respondents have experience with research software that was actually being186

developed under an SMP and is now in use in the community.187
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Section 7) Respondents state that they would like SMP templates for GitHub and GitLab.188

Some respondents would be interested in marketplace actions that automate SMP evaluation.189

A badge or some sort of visual representation of SMP compliance could be useful, with the190

remark stated that if this would be beneficial for the evaluation of the project (i.e., by funders).191

Respondents are very clearly under the impression that an SMP adds an extra administrative192

burden to their workflow (69%). But some state that it is worthwile in the long term.193

Section 8) Survey participants provided the feedback, that SMPs mostly seem to focus on194

open-source software, but that there should be some more content regarding the strategy and195

licensing of proprietary software. One respondent remarked that some of the questions in the196

survey were unclear and lacked methodological rigor, which would result in threats to the validity197

of the survey. Another respondent stated the time pressure as an obstacle for best practices and198

SMP use.199

2.1.1 Causal relationship between groups of respondents to the survey and their answers200

As stated above, we do not evaluate the survey quantitatively but rather use it to gain insights201

into expectations of the community and qualitative trends. Numbers in the following are given202

as absolute answers.203

There are some causal relationships to be observed in the survey data: Concerning the familiarity204

with SMPs, respondents that did not hear of DMPs did not hear of SMPs either (11). Some205

respondents that have heard of DMPs have heard of SMPs (30), some did not (19).206

I have heard of SMPs

No Yes

I have heard of DMPs
No 11 0

Yes 19 30

Table 1: Correlation between previous knowledge of DMPs and SMPs: Respondents that have

heard of DMPs are much more likely to have heard of SMPs as well.

Concerning the use of SMPs, respondents who have not used DMPs have also not used SMPs207

(19). One respondent that often used DMPs also used SMPs often. Four respondents that often208

used DMPs have never used SMPs. Some respondents that have used DMPs rarely or sometimes209

have also used SMPs rarely or sometimes (3/4/0/2), some did never use SMPs (11/12).210

I have used SMPs in my research

Never Rarely Sometimes Often

I have used DMPs in my research

Never 19 0 0 0

Rarely 11 3 0 0

Sometimes 12 4 2 0

Often 4 0 0 1

Table 2: Correlation between previous usage of DMPs and SMPs: Respondents that have used

DMPs before are more likely to also have used SMPs.

ing.grid 2026 7



RESEARCH ARTICLE Software Management Plans

3 Reflection on interviews with funding organisations211

The second subgroup investigated the potential of SMPs with funders. 22 funding organisations212

have been identified using the ReSAFunder’s Forum and personal knowledge. From all contacted213

organisations, seven responded back and six were willing to be interviewed about SMPs. The214

seventh replied with a default message that they:215

“require [...] tools to be made available to the science community at large.”216

Half of the RSFOs were aware of the concept of SMPs and all of them knew about DMPs. The217

six interviews were conducted following the lead questions below. The contact e-mail is in the218

appendix. An additional (seventh) interview was conducted informally during a conference on219

research software.220

1. How do you define research software in the context of your funding programmes?221

It became clear that research software is not a funding target for most organisations — they rather222

focus on research domains. Although these RSFO do occasionally fund RS, they are hardly223

aware of or utilise the common definition of research software [1]. But, in order to distinguish224

research software from other software used in research, like office apps, RSFO want to make225

use of a definition. We are confident that RSFO are not going to create another definition.226

2. Which information about the use or development of research software do you require227

from applicants in funding proposals?228

The FAIR4RS principles [14] are recognised widely and referred to, sometimes in form of a229

checklist and utilised in that form in grant proposals. Other funders request a chapter of text230

about software management in their forms and again others use SMPs and provide guidance.231

3. How do you assess the quality and relevance of research software when evaluating232

project proposals?233

Again, the alignment with FAIR4RS is considered but in general, the quality of software is rarely234

assessed, more so the “return on investment (ROI)” or “merit” of the whole research project.235

This is likely due to the lacking recognition of research software as a research output. research236

software quality assessment is partly seen as the responsibility of the project members and237

(text) publishing houses — both of these stakeholders should review RS. While there are a few238

initiatives like “CodeCheck” [10] and local code review clubs, the community and publishers are239

far from conducting code review. On the other end of the spectrum, one RSFO utilises Software240

Engineering measures like documentation and test coverage, openness and expected societal241

impact when considering grant proposals.242

4. What role does the use of open source research software play in the allocation of project243

funds? Can you share any examples where it influenced the decision-making process?244

The success of the Open Access movement sparks hope among the RSFO that similar openness245

may be expected for data and software in the future. The Open Science movement may lead to246

FOSS through positive (“financial”) incentives instead of sanctions. Some RSFO require certain247

(types of) open licences where deviation from needs to be justified. research software is also248

seen as intellectual property of research organisations where transfer or exploitation is expected.249

5. How do you take the costs and benefits of research software into account when allocating250
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funding?251

The resources for the development and maintanance of research software are rarely considered252

by themselves and rather be merged with everything else the project requires. The benefits of253

domain-agnostic dedicated research software funding schemes seem to be recognised, albeit254

slowly. Societal impact, often limited to national boundaries instead of a global community, is255

taken into account.256

6. How do you check the deliverables for code by your grantees?257

RSFO rarely evaluate the outcomes or promises made in grant proposals, in part because there258

are no workflows or usable checking mechanisms. Some funders only expect a final report about259

the research project and pay less attention to particular outcomes like RS. As mentioned before,260

some RSFO expect the research community and publishing houses to review RS.261

7. How do you keep track of research software funded by your institution? What challenges262

do you see in tracking and maintaining research software funded by your organisation?263

Except for one RSFO, there is no tracking at all which is likely due to the lack of recognition that264

research software could be a research result. The “research topic” has more importance than the265

“method”. Despite considering knowledge transfer / licensing exploitation / commercialisation,266

even this research software is not being tracked. Registry software like “Research Software267

Directory (RSD)” and similar have been developed for that purpose and are in use at selected268

research organisation but lack further adoption among RSFO likely due to resources required for269

tracking research results.270

8. Have you considered SMPs as a funding requirement? If not, what are the main reasons?271

SMPs are currently not required application documents but are strongly encouraged by selected272

funders. Some RSFO seem to deal with conflicting objectives: Maintain a simple application273

procedure but receive enough project management details to make an informed approval deci-274

sion. As can be expected, software management details depend heavily on the RSFO and their275

respective funding line(s) — as well as on their resources to review SMPs. One funder considers276

SMPs as they are expanding their funding scope to research software which is likely due to their277

positive experience with DMPs. Other funders question the usefulness of SMPs which are seen278

as additional burden on all parties involved. But it is worth mentioning that RSFO are aware that279

software management requires resources and they expect the costs to be priced into the grant280

proposal.281

9. How do you encourage good software management and publication practices in your282

funding programmes? Do you have specific guidelines or incentives in place?283

While software management is hardly encouraged, the publication of research software is284

sometimes expected. One RSFO remarked that “sustainability should become a more important285

part of funding” as most do not have guidelines in place. With regards to software management,286

the UK Software Sustainability Institute (SSI) is seen as a role model and the NL eScience Center287

[7] as well. Germany currently prototypes a national research software institute (under the name288

“FutuRSI”) which may play a similar role in sustainable software management guidance.289
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4 Combined outcome of the survey and interviews290

The survey results indicate that SMPs are not yet widely accepted within the research community.291

Many respondents perceive them as duplicating existing documentation efforts and argue that ad-292

herence to established software engineering best practices should implicitly satisfy the objectives293

of an SMP. At the same time, participants acknowledged that SMPs can play an important role294

in supporting the transition of research software from a project-specific prototype to sustainable295

research infrastructure. To fulfil this role, however, SMPs should be treated as living documents296

that evolve alongside the software and reflect changing requirements throughout its lifecycle.297

Respondents also expressed strong support for automated assessment and integration into existing298

development workflows as a means of reducing administrative burden and encouraging adoption.299

The interviews with research software funding organisations largely confirmed these findings.300

For several reasons, SMPs have not been established in research (funding) organisations, except301

for one institution. The effort to fill out an SMP is frowned upon. Funders reuse some questions302

from SMPs in their grant proposal templates in order to avoid another form. They sometimes refer303

to the FAIR Principles for Research Software (FAIR4RS) and often expect open licensing. But304

evaluating claims from grant proposals or SMPs after a research software project also requires305

effort and is rarely done. Software projects are not tracked by RSFO, again except for one306

organisation.307

We assume at this point that funders would appreciate a certain return-on-investment (ROI).308

This suggests minimal duplication as in funding the same research problem solution twice (or309

twenty plus times). Such situations cannot be avoided completely as certain solutions, like a310

well-working Random Number Generator (RNG) may need to be re-implemented in another311

programming language. But if publicly-funded research software is hardly tracked or indexed312

by RSFO, they themselves may lack the overview to avoid duplication of effort, and — in the313

worst case — renders publication requirements moot.314

5 Recommendations315

As SMPs provide a structured framework for planning, documenting, and managing research316

software throughout its lifecycle, they should ideally be introduced at the beginning of a project317

and should be maintained as living documents.318

The level of detail should be appropriate to the size, complexity, and expected lifetime of the319

software. While lightweight SMPs may be sufficient for small, short-term projects, larger320

collaborative projects typically benefit from more comprehensive planning. Wherever possible,321

SMPs should align with institutional policies, funder requirements, and community best practices,322

including the FAIR principles for research software.323

Importantly, the preparation of an SMP should not be regarded as an administrative exercise.324

Instead, it should serve as a communication and planning tool that promotes good software325

engineering practices, facilitates collaboration, and supports the long-term reuse and sustainability326

of research software.327

In the following subsections, the recommendations are split for different target groups.328
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5.1 Recommendations for researchers and research software engineers329

Researchers and research software engineers are strongly encouraged to use an SMP, especially330

when software is expected to serve multiple use cases or a broader user community. In such331

cases, it becomes increasingly important to ensure proper documentation of both the software332

itself and its development processes. An SMP supports researchers in making explicit decisions333

about good practices related to coding, documentation, and development workflows, ideally in334

close coordination with project partners and leads. It also facilitates structured communication335

and early agreement on key aspects such as licensing, intellectual property rights, maintenance336

responsibilities, and long-term sustainability. By creating an SMP during the planning phase337

and updating it regularly throughout the project, it is possible to address these critical issues338

proactively and avoid complications later in the software lifecycle.339

5.2 Recommendations for service providers340

Providers such as libraries and IT centres should encourage the use of SMPs. For this they have341

clearly to articulate the purpose, expectations, and intended use of the information they request,342

ensuring that researchers understand why specific details are needed. They can offer accessible343

templates, examples, and reusable instances to lower the barrier for adoption and promote344

consistency. Furthermore, providers are encouraged to define what constitutes good practice,345

while allowing flexibility across disciplines. An SMP would provide feedback if a research346

software project fulfills these best practices. SMPs should be cross-linked with local institutional347

policies and requirements to avoid duplication and ensure alignment. Finally, providers should348

recognise the added value of having a structured overview of research software and therefore349

request only the information that is genuinely needed, rather than collecting data without a clear350

use case. One example can be to support reporting for research assessment, where information351

about research software can be extracted from SMPs. Another possible use case could involve352

transferring a software solution developed within the project to the IT centre for operational use,353

where the information documented in the SMP can facilitate this transition.354

5.3 Recommendations for institutions355

Institutions should adopt SMPs to ensure that research and operational software is developed,356

maintained, and shared in a sustainable, secure, and reproducible manner. SMPs should define357

responsibilities for software development and maintenance, establish standards for documen-358

tation, version control, testing, licensing, and long-term preservation, and describe procedures359

for quality assurance and security management. Institutions are encouraged to integrate SMPs360

into existing institutional research data management and governance frameworks, as well as361

into research software guidelines, ensuring that software outputs remain accessible, reusable,362

and compliant with legal and ethical requirements. Templates for research software guidelines363

are available[18]. This helps to raise awareness of research software and its importance for the364

research process.365
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5.4 Recommendations for funders366

Although the interviewed funding organisations rarely made explicit recommendations on soft-367

ware management— except for one requiring SMPs— the authors argue that systematic software368

management is essential for the quality, sustainability, and reuse of research software.369

In many funders’ guidelines, FAIR is mentioned as a basic requirement. At present, however,370

FAIRness assessment tools are too inconsistent in their interpretation of FAIR4RS to serve as a371

reliable basis for evaluation. Here, SMPs offer a more practical and actionable alternative. By372

encouraging researchers to consider issues such as documentation, licensing, versioning, testing,373

preservation, and reuse throughout the software lifecycle, SMPs provide a concrete framework374

for implementing FAIR principles in everyday research practice.375

The value of SMPs depends on their integration into the research process. If they are neither376

monitored during a project nor considered in evaluation, they risk being seen as bureaucratic377

overhead rather than as tools for planning, communication, and continuous improvement.378

The authors therefore advocate for a broader use of SMPs in publicly funded research, especially379

in large-scale funded research programmes (such as Collaborative Research Centres (CRCs)380

and Clusters of Excellence), where often research software for long-term use is developed. This381

requires recognising research software as a valuable research output and acknowledging the382

contributions of Research Software Engineers and other professionals who develop and maintain383

it.384

6 Conclusion and future work385

Summarising, SMPs as a tool face twofold challenges, due to missing awareness and perceived386

bureaucratic burden (from the “human” side), but also due to the heterogeneity of research387

software and programming practices (from the “technical” side). As long as there is no perceived388

benefit or requirement of an SMP, a widespread adoption seems unlikely. However, a growing389

recognition of research software as a research output would already constitute a step towards390

SMPs, since an SMP constitutes a complementary indicator for research software quality. This391

motivates the promotion of good practices and the use of research software metadata as a means392

of providing a more measurable assessment of academic contributions.393

SMPs have beenmentioned as early as 2016 at the SSI and after ten years, progress is recognizable.394

This working group agreed to reconvene in three years after to reflect on the progress of SMPs in395

research. Interviews with RSFO and interviews with research managers and RSEs might reveal396

further insights then.397

There are activities and projects ongoing, which address the concerns of the survey participants,398

like the duplicate work: Although SMPs aim to store software metadata in a (semi)structured399

way, so far, transferring information between different SMP templates or to other places (like400

README files or code repositories) requires time-consuming manual adjustments. Activities401

for improving this situation:402

• Within the scope of DMP4NFDI (which is a centralised basic service for managing data403

management plans (DMPs) and SMPs across NFDI), an SMP template is in preparation404
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which combines questions of already existing templates, to make the answers machine-405

actionable peaces of information (maSMP) [19].406

• The template will be implemented in the ResearchDataManagement Organiser (RDMO) [20],407

an open-source tool for writing DMPs and SMPs.408

• As part of the project ”Machine-AUtomated Support for Software Management Plans”409

(MAUS, [21], [22]), plugins for RDMO are being developed which allow the exchange of410

information between an SMP and GitHub or GitLab. For example, those plugins allow to411

automatically create a new GitHub repository including a citation file (CFF) and further412

files with basic software metadata from the SMP.413

These activities reduce duplicated manual work and the risk of inconsistencies between different414

sources of information. Community members who are aware of further efforts toward SMP415

adoption are encouraged to get in touch with the authors via416

smp-deutschland@listserv.dfn.de.417
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Appendix A: Survey questions418

1.) Collection of participant metadata419

Currently I am a420

(multiple answers possible):421

• Data steward422
• Research software engineer423

• PhD student424
• Postdoc425
• Professor426

• Other: Text427

Currently I am a researcher in428

(multiple answers possible):429

• Natural sciences430
• Humanities431
• Social sciences432
• Engineering sciences433

• Life sciences434
• I am no researcher435
• I am a generalist436

• Other: Text437

In my research I develop438

(multiple answers possible):439

• Scripts440

• Libraries / Packages441

• Software that is used by other researchers442

• Software in collaboration with other researchers443
• Fully-fledged software tools with backend and444

frontend445

• Other: Text446

I have been developing software for:447

• 1-12 month448
• 1-2 years449

• 3-5 years450

• More than 5 years451

• Other: Text452

For software maintenance I spend every week:453

• Less than 1 hour454
• 3 - 5 hours455
• more than 5 hours456

• Other: Text457

How I developed my software skills458

(multiple answers possible):459

• I am a self-taught programmer and software460
engineer461

• Learning programming and software engineer-462

ing was part of my training463

• I attended courses during my free time464

• I attended courses offered by my institution465

• Other: Text466

2.) Questions about the familiarity with467
SMPs and DMPs468

I have heard of data management plans (DMPs):469

• Yes470
• No471

I have heard of software management plans472

(SMPs):473

• Yes474
• No475

Your familiarity with DMPs and SMPs:476

• I have used DMPs in my research.477
– never478
– rarely479
– sometimes480
– often481

• I have used SMPs in my research.482
– never483
– rarely484
– sometimes485
– often486

I am familiar with the concept of an SMP.487

• Yes488
• No489

I am familiar with the content of an SMP.490

• Yes491
• No492

Have you created an SMP?493

• Yes494
• No495

If you have created an SMP, did you use a tem-496

plate?497

(multiple answers possible)498

• ELIXIR499
• PRESOFT500
• SSI Checklist501
• ZIB Ubiquity generator502

• MPDL SMP for Researchers503
• funder's template504

• institutional template505
• No506
• Other: Text507

If you have created an SMP, did you use a tool?508

(multiple answers possible)509

• RDMO510
• ARGOS511
• Data Stewardship Wizard512

• DMPonline513
• DMPopidor514

• GitLab/GitHub515
• Wiki516
• No517
• Other: Text518

I have created an SMP from scratch:519

• Yes520
• No521
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3.) Content of SMPs522

How important do you think are the following523
aspects in an SMP?524

(possible answers are “not important at all”,525

“somewhat important”, “important”, “very impor-526

tant”, “crucial”)527

• Versioning528

• Documentation529
• Dependencies of other software, third-party530

software components531

• Benefit of new software compared to existing532

software533
• Funding534

• Contributors535
• Roles of the contributors536
• Project management strategy, governance537

• Project management tools538

• Time schedule of project539

• Legal aspects540

• Publication and licence541
• Hardware requirements like needed RAM or542
CPU543

• Needed software skills, need for training544

• Expected lifetime of software, preservation545
strategies546

• Quality control, testing strategies547

Further comments about what should be included548
in an SMP: Text549

What (else) do you expect from an SMP? Text550

4.) Pain points of SMPs551

If you are not using SMPs, what are the main552

reasons? Text553

Which sections of SMPs do you find most relevant554

or valuable, and why? Text555

What challenges have you faced in understanding556

or implementing SMPs?557

(multiple answers possible)558

• lack of training or resources559

• difficulty understanding the structure or content560

• unclear benefits or impact561

• lack of time or resources for implementation562

• Other: Text563

5.) User roles in the use of SMPs564

I am primarily contributing to the software devel-565

opment as (role and task)566

(multiple answers possible):567

• developer568

• testing569

• deployment570

• project manager571

• product owner572

• Other: Text573

In my team, decisions about softwaremaintenance574

and sustainability are made by575

(multiple answers possible):576

• myself577

• a dedicated software developer578

• the project manager579

• the product owner580

• the entire team collaboratively581

• Other: Text582

During software development, I consult with data583

stewards, funders, or other stakeholders:584

• never585
• rarely586

• occasionally587

• frequently588

• always589

Do you develop machine-learning models to-590

gether with your software?591

• Yes592
• No593

6.) Effectiveness of SMPs594

Do you think SMPs can help you follow good595

practice in your research software development?596

• not important at all597

• somewhat important598

• important599

• very important600

• crucial601

Do you expect SMPs to aid you in defending the602

implementation of best practices in your work603

group / towards administration?604

• not important at all605

• somewhat important606

• important607

• very important608

• crucial609

In what other ways do SMPs help you with creat-610

ing research software? Text611

Have there been issues due to software licensing612

in the past?613

• Yes614
• No615
• Other: Text616

Do you have experience with research software617

that was developed under an SMP and is now be-618

ing used more widely in the community?619

• Yes620
• No621
• Other: Text622

Do you have experienced any downstream user623

feedback?624

• Yes625
• No626
• Other: Text627

Have you seen SMPs used effectively in any628

projects you’ve worked on or are aware of?629

• Yes630
• No631
• Other: Text632

ing.grid 2026 15



RESEARCH ARTICLE Software Management Plans

7.) Integration of SMPs into workflows633

Do you rely on versioning tools, such as git?634

• Yes635
• No636
• Other: Text637

If yes, do you use GitHub / GitLab / other remote638

plattform?639

• Yes640
• No641
• Other: Text642

Would you be interested in a project template for643

SMPs for GitHub/Gitlab?644

• Yes645
• No646
• Other: Text647

Would you be interested in GitHub Marketplace648

actions that help evaluate your SMP status during649
CI?650

• Yes651
• No652
• Other: Text653

Would you be interested in other integration of654

SMP evaluation into your workflow? If yes,655

please specify at what stage / technology inter-656

face.657

• Yes658
• No659
• Other: Text660

How do you manage software development across661

the team?662

• Other: Text663

Have there been any problems with continuous664

development in the past due to the departure of665

employees?666

• Yes667
• No668
• Other: Text669

Do you apply on-boarding / off-boarding proce-670

dures when project contributors join/depart?671

• Yes672
• No673
• Other: Text674

Would you like a visual representation of your675

SMPs compliance, either as a chart or a percent-676

age? Which could be shown in the project’s docu-677

mentation at specific places or as a badge on the678
repository.679

• Yes680
• No681
• Other: Text682

Do you feel SMPs add an extra administrative683

burden to your workflow?684

• Yes685
• No686
• Other: Text687

Are there specific tools, templates, or resources688

that you feel are missing or would improve the689

usability of SMPs? Text690

8.) Survey feedback691

Please provide any general feedback or comments:692

Text693
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Appendix B: E-mail contact request for funding organisations694

Dear <funder name>,695

696

my name is <interviewer name>. My colleagues and I are a group of research software697

enthusiasts exploring the potential of Software Management Plans (SMPs) as governance tools698

in funding proposals. As the research community anticipates a trajectory for SMPs similar to that699

of Data Management Plans (DMPs), we aim to better understand their role in research funding700

so far and how they promote the explicit management of research software.701

702

To gain insights from the perspective of funding organisations, we would like to invite you to703

participate in a short interview (up to 30 minutes). If you consider another person a better fit704

for this study, please let us know. The responses will be anonymised and aggregated as part of705

an international landscape analysis, which will be presented as a poster at the Conference on706

Research Data Infrastructure 2025 in Aachen (https://www.nfdi.de/cordi-2025/) in Germany.707

The interview will be conducted by a small team from our side, consisting of a lead interviewer,708

an observer, and a note-taker. Below are the guiding questions for the interview:709

—Which information about the use or development of research software do you require from710

applicants in funding proposals?711

— What role does the use of open source research software play in the allocation of project712

funds? Can you share any examples where it influenced the decision-making process?713

—Have you considered SMPs as a funding requirement? Do you see parallels to DMPs?714

—How do you encourage good software management and publication practices in your funding715

programmes?716

717

Please find attached the informed consent form for your review. If you agree to participate in the718

interview, kindly sign the consent and return the form to us (a digitised signature is sufficient).719

720

You can select a time slot that works best for you using the following link: <...>721

722

Please feel free to reach out if you have any questions. We appreciate your time and are looking723

forward to speaking with you.724

725

Many thanks and best regards,726

<interviewer name>727
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