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1. General  
 
1.1.  Service name Include full name, acronym and URL: 
arXiv  
https://arxiv.org/  
 
1.2.  Name of organisation operating the service. Incl. acronym and URL: 
Cornell University  
https://www.cornell.edu/  
  
1.3.  Legal status indicating not for profit status: 
Please append proof of status with your Application 
 
Please see attached proof of US 501(c)(3) status.  
  

https://arxiv.org/
https://www.cornell.edu/
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1.4.  Short description of the service. What does it do and who does it serve? Please also 
included the country of the geographical home of the service: 
 
arXiv is the world’s premiere open access technological platform built by researchers to facilitate 
knowledge sharing and to empower the research community to advance science together.  

Since its inception in 1991, more than 1.7 million articles in eight broad scientific fields have 
been submitted to this community-centered, non-commercial, impartial archive. This 
demonstrates how arXiv serves authors and readers: authors share their recent research results 
quickly and widely, and readers access research of incredible depth and breadth. The platform 
also enables downstream innovation in scholarly communication, offering the infrastructure to 
libraries and third parties. 

arXiv is based in the United States at Cornell University, and its 25 advisory board members 
and 180 volunteer moderators are distributed globally.  

1.5.  Year of establishment: 
1991 
        
1.6.  Intentions for funding. In brief, describe your need for funding*: 
 
From the users’ perspective, arXiv continues to be a successful, prominent subject repository 
system serving the needs of many scientists around the world. However, under the hood, the 
service is facing significant pressures. arXiv still relies heavily on a 29 year-old code base in 
urgent need of modernization. It is evident that arXiv needs a modern, scalable, cost-efficient, 
and reliable infrastructure as the legacy code no longer provides a foundation for much-needed 
modifications and innovation. It is becoming a significant challenge to recruit developers fluent 
in arXiv’s component legacy technologies. It is impossible to catch up with the recent trends in 
scientific communication and networking by building upon infrastructure that requires 
workarounds. From past surveys we know users have a strong interest in features for meeting 
funders’ public access requirements, citation linking and export, author disambiguation, and 
submission or linking of data sets and other related materials. 
  
In 2017 we began the arXiv Next-Generation (arXiv-NG) project. The key impetus for arXiv-NG 
is to modernize the infrastructure upon which the arXiv.org platform depends, and to advance 
our software development practices to implement improvements more quickly and efficiently.  
With initial funding from the Sloan Foundation that year, arXiv completed an assessment and 
design process, considering technologies, risks, partnerships, opportunities for new features 
and staffing needs. We investigated potential risks and possible mitigations involved in different 
development strategies and settled on a hybrid approach that combines incremental 
improvements with greenfield approach to rewriting.  
 
Our plan involves continuing to improve the experience of authors and moderators, even as we 
develop the new system. We refer to this strategy as “Classic Renewal.” Over the course of 
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arXiv-NG, new components will be replacing legacy parts of the system. In 2018 and 2019, 
using the Sloan Foundation and Heising-Simons resources, arXiv has migrated many essential 
components in NG: the entire search and browse experience, as well as search APIs are 
currently deployed as independent microservices components. Abrupt changes in personnel, as 
well as running out of existing funds, slowed down the advancement. However, in 2020, we 
have persevered by migrating to the cloud and continuing to work on re-platforming the entire 
arXiv submission system.  
  
Specifically, the goals of NG include incrementally replacing the classic system, adopting open 
source practices, modernizing user interfaces, and streamlining development workflows. These 
goals will be achieved by gradually phasing out components from the monolithic, mostly Perl 
legacy codebase, and replacing them with services written in Python; moving to a cloud-based 
infrastructure; sharing NG code in public GitHub repositories under the  MIT license; addressing 
critical accessibility issues; providing greater compatibility with mobile devices; and streamlining 
development workflows. 
 
In working towards these goals, we prioritize maintainability, evolvability, flexibility, support for 
complex moderation and administrative workflows, and enhanced API and partner integrations. 
Additional details can be found at: https://arxiv.github.io/arxiv-arxitecture/ 
 
Users of arXiv today who browse through arXiv articles or run a search on the site are using 
arXiv-NG services that have been built on our modern architecture. 
 
arXiv is seeking SCOSS support to broaden our membership base, providing funding for the 
following projects and also making arXiv more sustainable long term. Specifically with new 
funds, we plan to complete rebuilding and migrating of arXiv, which is anticipated to take 
another 2 years, approximately. SCOSS funding, spanning two years, would allow arXiv to 
complete cloud migration and the replatforming of the submission system, the moderation 
system, user management, GDPR compliance, feeds and email notices, LaTeX compilation 
service, author disambiguation, and funding metadata. When system design, testing, and 
content migration are complete, we will phase out the legacy arXiv system.  
        
  

https://opensource.org/licenses/MIT
https://arxiv.github.io/arxiv-arxitecture/
https://arxiv.github.io/arxiv-arxitecture/
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2. Value of the service to the Open Access or Open Science Community 
 
2.1. How does this service fit into the Open Science landscape? Describe the service's general 
value to the Open Science / Open Access Community. How can you demonstrate your value as 
opposed to competing services? 
 
When arXiv was founded in 1991, it disrupted conventional scholarly publishing by providing 
fast distribution of recent results, without peer review. Since its founding, arXiv has become a 
model for dozens of other open access archives. 

Today, arXiv remains a free distribution service and an open-access archive, and it now hosts 
more than 1.7 million scholarly articles in the fields of physics, mathematics, computer science, 
quantitative biology, quantitative finance, statistics, electrical engineering and systems science, 
and economics. Articles have been downloaded more than one billion times.  

For some fields, such as computer science, math, and physics, arXiv is the primary resource 
used by researchers and represents the main source of knowledge sharing, more than peer-
reviewed journals. For others, such as quantitative biology and economics, arXiv serves as a 
supplement to conventional journals, and it is growing organically in these fields.  

Most authors who use the service do so to upload pre-prints, that is, work that has not been 
formally peer reviewed and has not yet been published. This functions to share work in 
progress, obtain feedback from colleagues, and also establish primacy on a particular research 
problem.  

arXiv is more than a repository of open access scientific works. For example, arXiv has received 
requests from journals to have their entire contents ingested by arXiv, for long term preservation 
and discoverability. Overlay journals use and curate arXiv content, producing issues based only 
on research already available on arXiv. Some peer reviewed journals rely on arXiv for 
submission; authors can simply enter an arXivID in the journal submission process and the 
journal then fetches the metadata via API and the TeX source and PDF from arXiv's structured 
urls.  

In other words, arXiv does not only support individual researchers, but also works together with 
academic societies, publishers, and technological organizations to ensure that it continues to 
lead the way in offering an open infrastructure that facilitates knowledge discovery, 
bibliometrics, data linking, and software sharing in a fair way.  

No other repository fills these needs in such comprehensive and extensive ways, or has for 
three decades, on a proven platform with stable governance.  

 
2.2. Describe the service's general value to the Open Science / Open Access Community and 
how it fulfills an international need. Also describe how far the infrastructure fits into a key area of 
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importance to serve a broad Open Access and Open Science need as opposed to a specific 
disciplinary need.* 
 
As the first open access repository of its kind, arXiv has played an incredibly important role in 
changing the way scholarly research is distributed, arguably representing one of the cheapest 
and most sustainable infrastructures of the open access movement. Today, arXiv continues to 
provide a model for others to follow. This holds true regardless of the discipline. 
 
arXiv has the potential to play a key role in ensuring that shared research is reproducible, and 
this is one of the main motivations for arXiv-NG. Allowing easy plug-in options for third parties, 
as well as enhancing author flexibility, provides the perfect environment for data, software, and 
other reproducible research artifacts to be shared.  
 
For researchers around the world with limited research budgets or internet bandwidth, the cost 
to access --and publish in-- conventional peer-reviewed journals is prohibitive. arXiv’s “free to 
read and publish” philosophy is critical to their careers (see endorsements below).  
 
arXiv is truly an international resource. Between March 2019 and October 2019, visitors to 
arXiv.org represented 188 countries, as shown below. 
 

 
 
 
2.3. Describe the benefits of your service for specific stakeholder groups. Also explain any user 
engagement activities. Include key endorsements from/for any of the following. When you 
submit such letters, template endorsements are not appreciated and please only from partners 
you work with: * 
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arXiv stakeholders recognize its value for open access, speed in sharing research results, and 
advancing science. The benefits for stakeholders are wide-ranging and overlapping. As a free 
and open resource with diverse funding sources, arXiv serves to democratize science and level 
the playing field for researchers around the world. See specific benefits and engagement 
activities below. 
 
2.2.1 Funders 
 
arXiv’s current major funders aim to enable groundbreaking research in science, math, and 
engineering for the common good. arXiv’s service and infrastructure is critical to those aims. 
Top funders are eligible to participate in arXiv’s advisory boards.  
 
Funding agencies that support research scientists value the ability to find their funded outputs 
by searching arXiv’s comments fields for grant numbers. In the future, we intend to improve the 
ability to discover research by specific funding agencies.  
 
“arXiv has revolutionized the way scientists share information. It is used daily by thousands of 
scientists, and is considered as a public good, as a pillar of critical infrastructure for 
mathematics, physics, computer science, and related fields. The Simons Foundation is proud to 
be a supporter of this important effort.” The Simons Foundation 
 
See also attached endorsement letter from the Allen Institute for Artificial Intelligence. 
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2.2.2 Research institutions  
 
Research institutions tell us that supporting their faculty members and researchers is central to 
their mission. In turn, faculty members and researchers tell their research institutions that arXiv 
is central to their work. Research institutions that want to support arXiv directly can become 
members, contributing with an annual donation, and members are eligible to be elected to the 
Membership Advisory Board.  
 
"At our institution, arXiv is an important resource, and people here tell us they couldn’t do 
without it. Supporting arXiv is a 'no brainer' for us." Carol Hoover, Digital Information Resources 
Manager, Los Alamos National Laboratory, USA and arXiv Membership Advisory Board 
member 
 
"We have a strong interest in improving scholarly communication for Japanese universities. So 
committing to arXiv matches our interest." Hideaki Takeda, Professor, National Institute of 
Informatics (NII) and arXiv Membership Advisory Board member representing the Japan NII 
Consortia 
 
2.2.3 Libraries 
 
Libraries increasingly value open access and noncommercial services with a mission to share 
knowledge for the public good. More than 230 libraries around the world have shown their 
support of arXiv by becoming members and voluntarily contributing based on their usage 
(currently measured as download statistics). Library members are eligible for election to arXiv’s 
Membership Advisory Board. arXiv recognizes members on arXiv.org and via an IP-based 
banner acknowledgement.  
 
"arXiv is an essential platform for many in the MIT community. arXiv is one of the earliest 
innovations in the open access space. We are highly satisfied with the service that arXiv 
provides to scholars." Tracy Gabridge, Deputy Director, MIT Libraries 
 
2.2.4 Researchers / Authors  
 
arXiv is free to read, and researchers benefit from this financially because they do not need to 
rely on their research institutions to purchase journal subscriptions, pay-per-article for their own 
access to conventional journals, or spend precious research time contacting colleagues and 
asking for copies of their work. Many readers use the daily announcement as the basis for 
research group meetings to stay up-to-date on the latest research in their fields.  
 
arXiv is also free to publish and offers wide distribution. arXiv is fast -- most submissions are 
posted online within 48 hours of submission. Authors do not need to use any research funds for 

https://arxiv.org/about/ourmembers
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publication. They know that their work will quickly reach a large audience (about 50,000 
subscribers total receive the daily announcement) 
 
Readers and authors consistently tell us that they value arXiv’s service. In a 2016 user survey of 
36,000 users, 95% respondents said that they are very satisfied or satisfied with arXiv. More 
recent comments continue to echo this sentiment, sharing such comments as: 

● "The arXiv is an excellent platform to get one's work published without the hassle of peer 
review." 

● "Theory postdocs are much more excited and nervous about the appearance of one of 
their papers on the [arXiv] than about its submission to a peer-reviewed journal." 

● "Why even use anything besides @arxiv?" 
 
Additional, arXiv benefits the international community: 
 
“In India, technical libraries are smaller than their counterparts in the west. More generally, 
library culture is very limited -- we do not have a working system of public libraries, and 
technical libraries at Universities and Research Institutes are expensive to maintain. The entry 
of arXiv leveled the playing field for scientists across India and, I'm guessing, similar places 
around the world. If arXiv were to fold, our research would definitely suffer. We would spend a 
large chunk of our time asking our colleagues in the west for copies of journal articles or worse, 
having to pay exorbitant prices for them. This is often the case with journal articles from pre-
arXiv days, but it would be a disaster if more recent articles were not easily available. arXiv is 
therefore essential for the health of these scientific communities, and hence the  global scientific 
community,” Sumati Surya, theoretical physicist at the Raman Research Institute, Bengaluru, 
India and member of arXiv’s Scientific Advisory Board 
 
“Within my lifetime, one of the main revolutions that happened in science was neither theoretical 
nor experimental.  It was the arXiv, which harnesses the Internet to make essentially every 
paper by every author quickly accessible to every reader in the many fields that it covers.  
Unlike most journals, the arXiv has no paywall; a teenager in a developing country has the 
same access as a professor at an elite university. The arXiv serves multiple functions. It’s where 
new research gets announced — the meetings of my research group always start by going over 
what appeared in the quantum physics arXiv the preceding week — but it’s also where old 
research remains archived, time-stamped, and accessible, even as the Internet changes. With 
more than 1.7 million papers, the arXiv has become our era’s Library of Alexandria or Royal 
Society of London — an institution that exemplifies the ideal of disseminating knowledge as 
much as any other that currently exists. To my mind, supporting the arXiv’s modest needs, so it 
can continue to thrive and grow, is a **complete no-brainer**: one of the cheapest and most 
effective investments that any organization interested in science could possibly make.” Scott 
Aaronson, theoretical computer scientist at University of Texas, Austin, and winner of the NSF’s 
Alan T. Waterman Award 
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Readers and authors also engage with arXiv as user testers -- more than 1,300 users have 
volunteered to participate. Additionally, about 200 readers and authors donate to arxiv 
individually each year.  
 
2.2.5 Research managers  
 
See attached endorsement letter from the Perimeter Institute. 
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2.2.7 Publishers 
 
arXiv and publishers offer complimentary services. arXiv articles are free to share, free to read. 
Articles are accepted and processed incredibly quickly, often within 48 hours. arXiv offers high 
interoperability, basic quality checks, and a versioning system. Publishers complement this 
service by offering peer review, a “stamp of approval,” journal level metrics, and the version of 
record.  
 
"At ACM, we’ve chosen proactively to support arXiv and we know it’s one place where our 
community goes as authors to deposit preprints. More than anything, we want to strengthen the 
service." Scott Delman, Director of Publications for the Association for Computing Machinery 
(ACM), USA 

“While funding models evolve, preprints may offer a shorter-term way to make science more 
open.  Community preprint repositories such as arXiv are recognised by researchers as an 
increasingly important part of the scholarly communications process. But they are not yet fully 
embraced by institutions and research funders, who could encourage or even require the results 
of their researchers’ work be shared more routinely as a preprint before journal peer-review and 
publication. In recognition of preprints’ value to open science, our policy is now as liberal and 
supportive as possible for this early sharing of results, and we see more publishers also 
recognising their value and supporting them.” Daniel Keirs, Institute of Physics Publishing  

"As a scientific society whose objective is to ‘advance and diffuse the knowledge of physics,’ the 
American Physical Society (APS) recognizes that arXiv is essential infrastructure for rapidly and 
openly disseminating non-peer-reviewed research across much of the field of physics and 
related disciplines. Over the years, APS has collaborated with arXiv and other scientific 
societies in an effort to ensure that arXiv remains a vital, robust community asset that is 
sustainable, mission-driven, and free from commercial pressures and interference. To remain a 
core resource, arXiv requires a substantial investment now to update its technology, keep pace 
with its significant growth, and solidify its operational team. Thus APS urges SCOSS to support 
arXiv in order that it may advance its mission and reach long-term sustainability." The American 
Physical Society 

 
2.4 How will SCOSS funding institutions be able to contribute feedback to the ongoing 
development and delivery of your infrastructure/service? 
 
SCOSS funding institutions will have the opportunity to become arXiv members, and therefore 
receive the benefits of membership, including eligibility to participate in arXiv’s governance 
structure.  
 
SCOSS funding institutions will be invited to biannual virtual meetings to update stakeholders 
about the progress of ongoing progress related to upgrading arXiv’s codebase. At these 
meetings, they will be welcome to provide input.  
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Additionally, arXiv frequently reaches out to stakeholders to participate in short-term 
committees, working groups, and user testing groups. Contributors are welcome to participate in 
these opportunities.  
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3. Technical details 
 
3.1. Technical relevance. Describe the hardware and software infrastructure, e.g. machines, 
location, redundancy, backup/failover arrangements, comments on robustness, load 
management, sustainability. Database(s) used, software, security. Open source access*: 
 
arXiv is a system of systems that has evolved organically throughout the nearly 30 years of its 
existence. Its legacy codebase is primarily written in Perl, with one subsystem written in PHP. 
While it has been highly reliable throughout the years, it is a monolithic codebase and has 
become increasingly difficult to maintain for a small team.  
 
Over the past 3 years, significant development effort has been dedicated to replacing individual 
services using Python frameworks and a microservice based architecture, as part of the arXiv 
“next generation” (NG) project. The major goals of this project include creating a more modern 
and sustainable codebase, and more scalable services. Whenever possible, arXiv has made 
new services open source to facilitate innovation through external collaboration, and to increase 
the overall transparency of its work. 
 
The majority of the arXiv services, including the primary service arXiv.org, are currently hosted 
at Cornell University’s data centers in Ithaca, New York. A small number of services are hosted 
in the Amazon Web Services (AWS) cloud environment, including but not limited to the search 
backend.  
 
The legacy arXiv system was built with multi-tier architecture: a hardware load balancer 
distributes traffic to (6) web nodes across two local data centers; the web nodes run the 
presentation, application and business layers; the data layer consists of MySQL databases, 
shared and local filesystems.  
 
The primary database is replicated to separate database instances running both on-premises 
and in AWS. The on-premises replica database service generates hourly snapshots of the 
production database; the snapshots are in turn backed up using on-premises incremental 
backup services. All local filesystems are likewise backed up using these services. 
 
Shared file systems are used to store metadata, source submission files and compiled full-text 
across multiple web nodes. Data is backed up locally and replicated to cloud storage. 
 
arXiv maintains a small number of legacy mirrors hosted by generous institutions around the 
world. These mirrors provide web access to and data redundancy for the core metadata, source 
submission files and full-text. One of the milestones of the replatforming effort will be to modify 
the system in such a way that supporting mirrors would become much easier and a more 
automated process. 
 
The arXiv IT team periodically conducts security audits on its codebase. More recently, the team 
participated in its first series of IT emergency response drills, which has helped inform 
improvements to monitoring and response processes. 
 
 
3.2. Provide user data that demonstrates impact and significance. E.g. Daily active users / 
unique users per month and by geographic region (and country where possible), and API usage 
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or harvesting by geographical distribution from 2019. Please also provide us with information on 
the target for your unique users per month for 2021. * 
 
As of July 2020, arXiv has more than 3.7M monthly active users from around the world: 

● United States: 24% 
● China: 10% 
● Germany: 8% 
● India: 7% 
● Japan: 5% 
● United Kingdom: 5% 
● France: 3% 
● Canada: 3% 
● Italy: 3% 
● Rest of the world: 32% 

 
In 2019, arXiv averaged 13,000 submissions/month. In 2020, this has increased to an average 
of 14,350/month; in June, arXiv received a new high of 17,000 submissions. 
 
arXiv surpassed one billion downloads in 2017, and there were more than 260 million full-text 
downloads in 2019. 
 
arXiv does not set specific targets for unique users per month so much as monitors them to plan 
for additional resource needs; providing a high level of service to all users is a high priority. 
Meeting this goal is strongly dependent on a cloud-based architecture that can be scaled more 
rapidly and distributed across multiple geographic regions.  
 
3.3. Do you use volunteers? And if so, how? 
 
In terms of IT and software development, arXiv has historically made limited use of volunteers, 
despite the steady stream of enthusiastic individuals and organizations willing to make 
contributions. This predicament can largely be attributed to limited availability of staff to facilitate 
such collaborations, along with the overall difficulty in developing in the closed, legacy 
codebase. 
 
However, this situation has changed for the better since creating the arXiv NG initiative. arXiv 
has endeavored to make all new code repositories public in Github. Numerous contributions 
have already been made to core services such as search (including APIs) and RSS.   
 
A list of volunteer developers is available here: https://arxiv.org/about/people/developers 
 
Volunteer moderators and subject area committee members are also an essential part of the 
arXiv model for maintaining quality control over high volume, high speed screening of 
submissions. arXiv currently has 185 volunteer moderators who are subject experts in their 
fields and who typically spend 5-15 minutes per day 5 days a week screening out papers that do 

https://arxiv.org/about/people/developers
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not meet our moderation standards. arXiv also has a small team of volunteers who handle 
appeals where users can request the original moderator decisions to be reconsidered. In 
addition to daily activities moderators are key stakeholders who provide feedback to arXiv and 
connection to the community of researchers we serve. 
 
Scientific Advisory Board members, Membership Advisory Board members, and Technical 
Advisory Group members are also volunteers.  
 
3.4. Provide information on your customer service, i.e. on your ability to perform, respond to 
issues of concern, etc. What process is in place and what is the average response time for what 
kinds of questions? 
 
arXiv uses service desk software to receive, track, and resolve service requests from users. 
Typical requests come from authors, readers, and third-party services using arXiv who use the 
‘contact’ link at the bottom of every arXiv page. Our user support team responds to messages 5 
days a week. 
 
Technical support requests from authors are usually resolved by the end of business day. 
Readers of arXiv and third-party services that report issues such as metadata fixes which we 
also usually resolve the same day. 
 
Moderation-related support requests from authors, such as appeals, may take longer to resolve, 
however we do communicate back to users within 2 business days that their request is received 
and being followed up on.  
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4. Costs

4.1. Total annual operational costs of the previous 2 years. * 

Please provide a financial report for 2019 preferably approved by an accountant. This should 
include a detailed breakdown of income and expenses, including itemised staff costs, including 
roles and functions, IT expenses and miscellaneous costs, ie. travel & meetings. 

Please also include the number of FTE. 
This data will be made public on the SCOSS website 

See attached report, as prepared by our finance office. This budget includes 10.6 FTE. 

4.2. Total organisational costs for the 2 years of requested funding. * 

Please provide an organisational budget for the 2 years requested for funding. This should 
include a detailed breakdown of income and expenses, including itemised staff costs, including 
roles and functions, IT expenses and miscellaneous costs, ie. travel & meetings. 

This should also include any amounts of secured funding and/or further expected funding from 
other sources in each year. 

Please also include the planned number of FTE. This data will be made public on the SCOSS 
website.  

Please see attached report. The budget provided is presented in a fiscal year format, whereas 
historic operational costs were presented on a calendar year basis. 



4.3. Total funding requested. Please indicate your figures in Euros for year1 and year2. * 

You may request up to 2 years of organisational costs + 1 annual organisational costs (as a 
reserve for the bank) calculated as an average of the 2 years of organisational costs of year 1 
and 2 (in total 3 years) 

Please indicate the total of funding requested by SCOSS in Euros. 

We are seeking a total of 710,250 EUR through SCOSS funding to support progress on 
essential core infrastructure updates for arXiv-NG on the submission system and canonical 
record and for infrastructure enhancements. Together these milestones put us on a path to 
Plan S compliance.   

Year 1 
150,000 EUR software engineer for on-boarding costs for improved NG infrastructure 
40,000 EUR for development manager (half time) 
150,000 EUR for a product and engagement manager 
30,250 EUR SCOSS contribution (25k + 21% VAT) 

Year 2:  
150,000 EUR software engineer for moderation and submission system improvements 40,000 
EUR for development manager (half time) 
150,000 EUR for a product and engagement manager 

The expectations are that after the first two years, SCOSS partners can become members of 
arXiv and continue the same level of support, to ensure that this additional staffing can continue 
working to deliver continuous service.  

4.4. Indicate the % of the total budget requested in 4.3 *  

We are requesting 710,250 EUR over two years (in average 355,125 EUR per year). 

arXiv’s current operating budget is 1.56 million EUR (1.9 million USD). Our request, 355,125 
EUR per year for two years, represents 23% of arXiv’s current operating budget.  

If SCOSS funding is successful, the operating budget would be raised to 1.91 million Euros. 

arXiv SCOSS Crowd Funding Application 

Eleonora
Highlight
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5. Sustainability measures 
 
5.1. Describe your funding model, i.e. how you source your funds. Provide information on your 
funding sources, including key revenue streams, and the total % of external funding that 
currently covers your total expenses. 
 
arXiv’s sustainability planning creates a broad-based, community-supported resource, ensuring 
that the ultimate responsibility for sustaining arXiv remains with the research communities and 
institutions that benefit from the service most directly. arXiv’s sources of revenue are from 1) 
Cornell University, which provides a cash subsidy in support of arXiv’s operational costs and an 
in-kind contribution of all indirect costs, which currently represents 37% of total operating 
expenses, 2) The Simons Foundation, 3) member institutions, 4) gifts, and 5) grants from 
foundations and agencies. 
 
arXiv maintains a Reserve Fund to support one-time program enhancement costs, unforeseen 
expenses, and ensure a sound business model. The reserve funds are structured in two 
categories of expenses: Operating Funds and Development Funds. Operating Funds can be 
used to cover short-term revenue shortages and emergencies expenses (e.g., equipment 
failure). Development Funds can be used for special projects that the arXiv team develops, 
proposes, and considers funding with the advisory boards. 
 
For 2020, arXiv’s expected budget (not including indirect costs) follows: 
 

 
 

https://www.cornell.edu/
https://www.cornell.edu/
https://www.cornell.edu/
https://www.simonsfoundation.org/
https://www.simonsfoundation.org/
https://arxiv.org/about/membership
https://arxiv.org/about/membership
https://arxiv.org/about/give
https://arxiv.org/about/give
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The membership component is provided by 230 members that represent 30 countries across 
the globe, as shown below: 

 
      
5.2.  Describe any previous business model history if different and provide a short analysis of 
what your challenges have been in raising funds. 
 
This business model, including the membership program, has been in place since 2010. We 
have successfully raised funds to maintain our current operations, even in the face of 
exponentially increasing rates of submissions. However, maintenance is not enough. To 
continue to serve the research community with cutting edge technology and excellent service, 
arXiv must innovate and evolve. This requires funding beyond maintenance, and this is why 
arXiv is requesting SCOSS funding. 



arXiv SCOSS Crowd Funding Application  

 
 
5.3.  How will the service credit or promote the SCOSS programme? * 
 
arXiv has several channels through which we can credit the SCOSS program. On arXiv.org, we 
will recognize SCOSS as part of our funders and members. On the arXiv.org, which receives 
approximately 300,000 hits per day, we will temporarily place a banner notice announcing our 
SCOSS success. Additionally, SCOSS will be named as an arXiv funder on our blog and on 
Twitter, where arXiv has more than 14,000 followers. Our participation in SCOSS will also be 
recorded in our annual reports, which are archived on the site, and included in presentations at 
conferences.  
 
arXiv’s Community Engagement Coordinator is dedicated to the promotion of arXiv funding 
sources, including SCOSS. She will also be the main point of contact for SCOSS funding 
institutions, for communications, invoicing, and reporting. 
  
5.4.  How will the service drive and support its own SCOSS fund-raising campaign? * 
 
arXiv has a strong community network. arXiv has a setup to manage membership of more than 
200 institutions and a handful of consortia. We expect, thanks to the SCOSS programme, to be 
able to grow substantially the number of members, ideally moving to having more consortia 
contacts. Thanks to a CRM software and a dedicated FTE, we maintain regular relationship with 
all members: in 2021 we will launch a regular newsletter and a membership dashboard for 
monitoring usage.” 
 
 We plan to alert our advisory boards, our 230 member institutions, 180 moderators, and many 
users to the fundraising effort. With 50,000 people receiving our daily email announcement and 
16,000 Twitter followers, we are confident that we will reach a large audience. arXiv.org 
receives 300,000 hits per hour, and we will take advantage of this by posting an announcement 
there. We will primarily use direct appeals via email, our blog, and Twitter and we can make 
appeals multiple times throughout the duration of the campaign. arXiv has previously run its own 
small giving campaigns successfully raising modest amounts of money with each campaign 
(approximately $25,000), but has never attempted a community ask of this scale.  
 
5.5.  How do you intend to become more sustainable after the SCOSS campaign is over? * 
 
arXiv relies on a successful membership program for maintenance of current operations. This 
membership program includes many of the organizations that have donated to previous SCOSS 
-endorsed projects.  
 
We hope that the SCOSS campaign will help us achieve two important goals. First, we hope 
that SCOSS endorsement will increase the amount our current members are able to contribute 
to arXiv. Secondly, we hope that SCOSS will help us increase our contacts with international 
institutions and we’ll be able to leverage that to broaden our membership program.  
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5.6. Describe how the service addresses the Principles for Open Scholarly Infrastructures: 
http://cameronneylon.net/blog/principles-for-open-scholarly- infrastructures    
 
The Principles for Open Scholarly Infrastructures states that “trust must run strongly across 
each of the following areas: running the infrastructure (governance), funding it (sustainability), 
and preserving community ownership of it (insurance).” arXiv reflects these principles.  
 
In terms of governance, arXiv has coverage across eight broad scientific fields, and throughout 
the globe. arXiv engages with established researchers, newcomers, and other scholarly 
thinkers. Institutions large and small are represented among our users and members. Our 
advisory boards include active scientists, as well as representatives from libraries, foundations, 
and university consortia. Our membership dues are quite low to allow for accessibility across the 
globe. Our budget and funding sources are made public. arXiv does not participate in any 
lobbying.  
 
Regarding sustainability, arXiv is supported by diverse funding sources, including member 
libraries, society publishers, individual donors, foundations, and Cornell University. A small 
number of corporations donate amounts in the range of member contributions (and are not 
eligible for advisory board seats). These funding sources are consistent with our mission and 
aim for stability to cover our basic operating expenses. We are currently in the process of 
increasing our fundraising efforts to generate a surplus. All scholarly works hosted on arXiv.org 
are available freely and openly, and we currently do not charge for any service.  
 
arXiv supports community ownership (insurance). Metadata is open and authors have a choice 
of license to grant, including creative commons. Cloud-based mirrors and APIs ensure that data 
is available and open. Some software to run arXiv is open access. arXiv has not pursued 
patents and does not plan to in the future.  
 
There are some areas where arxiv does not fully abide by these principles. For example, arXiv 
does not have a living will or completely open source software. However, all new code and 
infrastructure developed as part of the arXiv Next Generation project is open source at the 
address https://github.com/arXiv. 
 
5.7. Describe how the service addresses the Good Practice Principles for Scholarly 
Communication Services: https://sparcopen.org/our-work/good-practice-principles- for-scholarly-
communication-services 
 
arXiv’s core functions address the Good Practice Principles for Scholarly Communication 
Services.  
 
As stated above (5.6), arXiv’s advisory boards ensure that the community has a stake in arXiv’s 
governance. arXiv adheres to open standards in that open APIs are available to enable 
downstream innovation in scholarly communication. Although less than 100% of the 
infrastructure’s software is open source, and all new code and infrastructure developed as part 

https://www.google.com/url?q=https://github.com/arXiv&sa=D&ust=1605898277684000&usg=AOvVaw3R0PPOti9w1ehA9nOW6o5z
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of the arXiv Next Generation project is open source at the address https://github.com/arXiv. 
Content is managed according to established standards. Only basic data is collected from users 
and in accordance with arXiv’s privacy policy. arXiv provides budgetary information and 
membership dues public, and does not currently charge for services.  
 
  

https://www.google.com/url?q=https://github.com/arXiv&sa=D&ust=1605898277684000&usg=AOvVaw3R0PPOti9w1ehA9nOW6o5z
https://arxiv.org/help/policies/privacy_policy
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6. Foresight 
 
Outline your work plan for the coming 2 years for which funding is requested. Please indicate in 
detail what activities you have planned to substantiate the funding requested. Include a cost 
breakdown. Please indicate how far funding will cover maintenance costs, and how far it will 
fund improving and innovating the current service. * 
 
 
arXiv has been growing exponentially and to ensure its long term survival it is necessary to 
invest heavily in our infrastructure. This includes the ability to develop new features faster by 
migrating to a microservice based architecture. This would allow for releasing new updates 
(such broader LaTeX support or improvement of ur data structure and API access), but also to 
create a more sustainable moderation system that could scale with the exponential growth of 
submissions in an ever expanding and evolving list of subject areas. To achieve this we need to 
couple new infrastructure such as a moderation/editorial management system but we also need 
a different operational organization. The need for a more robust user support infrastructure, as 
well as moderation support and automatization of certain tasks is necessary and requires hiring 
additional full time employees and sustain off the shelf software costs. 
 

Activity Costs Innovation and sustainability 
benefits 

Fundraising and 
sustainability: 
coordinate relationships with 
members, including SCOSS 
partners, invoicing, reporting, 
and budgeting 

40k per year for half FTE One FTE will coordinate and 
maintain the membership 
program, including SCOSS 
funding and new 
memberships. This will 
ensure that members 
relations are cultivated and 
maintained, contributing to 
arXiv’s long term 
sustainability. 

Cloud migration, Microservice 
infrastructure for submission 
and moderation: 
Implementation of the new 
arXiv infrastructure, including 
new APIs, new Search 
experience, new data model 
and entity linking 

150k per year (1FTE) Having our infrastructure on 
the cloud will ensure 
operational stability, uptime of 
service and more equitable 
access from global users. 
Additionally, a modern and 
modular architecture will 
make arXiv more integrated 
with the publishing 
ecosystem and respond 
quicker to users needs. 

Product and Partnership 
management  

150k recurring cost (1FTE)  ArXiv is struggling to keep up 
with requests for partnership 
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and collaboration from key 
players in the community as 
other repositories, 
repositories networks, 
technological partners and 
individual contributors. An 
organized system for the 
management of third party 
relationships, in connection 
with prioritization and Agile 
development, will allow arXiv 
to play a key role in OA 
conversations on a global 
scale. 

 
 
 
7. Best alternative to a negotiated agreement (BATNA) 
 
Describe scenarios if your application is not successful, i.e. what the service plans are, e.g. 
reduce operations, close operations, other. 
 
If arXiv does not receive this funding, arXiv will continue to operate in “maintenance mode” until 
funding can be secured to upgrade its 29-year-old codebase.  
 
Without the ability to innovate and adapt its infrastructure to the modern needs of the 
community, it may lose its unique value proposition forever. 
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8. Governance 
 
8.1. Describe your organisational governance structure. Please describe the organisational 
governance structure and process – membership and representation, meeting cycle, reporting 
relationships, decision-making structure, as well any possible role SCOSS might have in your 
governance. How does your governance structure reflect your user base? 
 
arXiv is based at Cornell University and is overseen by the Cornell Tech Vice Provost. The 
executive director leads arXiv’s operations, business planning, governance, and fundraising. 
The scientific director provides scientific leadership and is responsible for the moderation 
process. Three pillars support arXiv’s operations, including communications and development, 
technology, and operations management. Each advisory board (arXiv Scientific Advisory Board, 
arXiv Member Advisory Board, and the Technical Advisory Group) provides valuable advice to 
its related pillar. arXiv’s governance is summarized in the chart below.  

Volunteer subject section chairs and moderators -- totalling more than 180 dedicated scientists -
- assist in quality control and moderation of scientific content.  

 
 
 

 
 
 
8.2. How do you expect to adapt your current governance structure in the coming period if 
successfully recommended by SCOSS? What possible roles would SCOSS contributors have? 
* 
 

https://arxiv.org/about/people/scientific_ad_board
https://arxiv.org/about/people/member_ad_board
https://arxiv.org/about/people/technical_ad_group
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Donors are eligible to participate in the Scientific Advisory Board (SAB) and the Membership 
Advisory Board (MAB) in accordance with arXiv’s bylaws.  
 
Between 10 and 14 seats are available on the SAB. At least two-thirds of Voting SAB Members 
are drawn from the arXiv membership of contributing organizations and elected by existing SAB 
members. Additionally, foundations and other funders identified by Cornell University as 
contributing 25% or more of arXiv’s annual operating funding shall have the right to a seat on 
the SAB. These seats must be filled by scientists and be approved by a majority vote of current 
voting Board Members.  

The MAB has 13 seats and each voting member of MAB must be an employee or an officer of a 
Contributing or High-Contributing Organization and elected by the current MAB members. Up to 
five are voting members from Contributing Organizations that are preexisting consortia or 
national organizations and contribute 5% or more of arXiv’s annual income generated by 
member fees. At least seven voting members are from other Contributing Organizations.  

Additionally, arXiv frequently reaches out to stakeholders to participate in short-term 
committees, working groups, and user testing groups. Contributors are welcome to participate in 
these opportunities.  
 
 
Please note that your Application will be made public on the SCOSS website. I understand and 
confirm the above: 
      
Name (authorised signatory of the service): Eleonora Presani 
 
Position: Executive Director 

Signed:  
 
Dated: December 15, 2020 
     
For questions about this application, please email: ame5@cornell.edu     
    
   
   



arXiv Annual Financial Plan
Last Updated 7/1/2020
(Budget converted from USD to EUR at a rate of 1 USD = 0.85 EUR)

FY22 FY23 FY22 FY23
REVENUE

Member Contributions 550,000$             550,000$           0.85         € 467,500 € 467,500
Simons Foundation Funding 400,000$             400,000$           0.85         € 340,000 € 340,000
Cornell Contribution (Direct) 225,000$             225,000$           0.85         € 191,250 € 191,250
Cornell Contribution (In Kind)2 757,347$             806,227$           € 643,745 € 685,293
Other Gifts 180,000$             180,000$           0.85         € 153,000 € 153,000
SCOSS Funding 435,588$             400,000$           0.85         € 370,250 € 340,000
Developmental Reserve Funding1 291,884$             423,991$           0.85         € 248,101 € 360,393

TOTAL REVENUE 2,839,819$          2,985,218$        € 2,413,846 € 2,537,435

EXPENSES

Personnel Expenses FTE
Executive and Scientific Directors #VALUE! 322,154$             346,001$           0.85         € 273,831 € 294,101
Technical Staff #VALUE! 737,145$             806,970$           0.85         € 626,573 € 685,925
Operational Staff #VALUE! 350,735$             382,064$           0.85         € 298,125 € 324,754
New Staff3 #VALUE! 400,000$             400,000$           0.85         € 340,000 € 340,000

Total Personnel Expenses ###### 1,810,034$         1,935,036$       € 1,538,529 € 1,644,780

Non-Personnel Expenses
Services - Technical 121,550$             125,197$           0.85         € 103,318 € 106,417
Services - Professional 19,200$               19,776$             0.85         € 16,320 € 16,810
Services - Legal 25,000$               25,750$             0.85         € 21,250 € 21,888
Meetings and Travel 58,650$               60,410$             0.85         € 49,853 € 51,348
Other General Expense 12,450$               12,824$             0.85         € 10,583 € 10,900
SCOSS Fee 35,588$               -$                    0.85         € 30,250 € 0
Indirect Costs2 757,347$             806,227$           € 643,745 € 685,293

Total Non-Personnel Expenses 1,029,785$         1,050,182$       € 875,317 € 892,655

TOTAL EXPENSES 2,839,819$         2,985,218$        € 2,413,846 € 2,537,435

TOTAL NET OPERATING -$                     -$                   € 0 € 0

1  Anticipated drawing of funds from developmental reserves to fund operational deficit.

2  Indirect costs covered by Cornell include those for Administration, Staff Support (Finance/Budget, HR, Facility, and Staff IT),
Facilities (utility and other facility related cost for building), maintenance, custodial, utility, and other facility related costs for the building.

3 Represents new positions enabled by funding through SCOSS.



arXiv CY2019 
Budget 
Projection

CY19 Budget
CY19 Final ‐ 
Actuals

Variance         
Final vs Budget

% Variance       
Final vs Budget

REVENUE
Member contributions $550,000 $653,653 $103,653 19%
Simons Foundation Annual Commitment  $100,000 $100,000 $0 0%
Simons Foundation Matching Fund $300,000 $300,000 $0 0%
Cornell University Library (Direct + Leadership) $170,000 $194,970 $24,970 15%
Heising‐Simons Foundation $161,000 $108,232 ‐$52,768 ‐33%
Gifts $120,000 $196,570 $76,570 64%
Funding from Development Reserves 1 $100,000 $0 ‐$100,000 ‐100%
TOTAL REVENUE $1,501,000 $1,553,425 $52,425 3%

EXPENSES
Personnel2 Salary/Benefits Salary/Benefits

Program Director, Scientific Director $190,799 $192,433 $1,634 1%
Operations Manager, User Support & Moderation, Communications & Development Coordinator $367,174 $397,518 $30,344 8%
IT Lead, Lead Architect, Programming, Systems, UX $801,423 $683,227 ‐$118,196 ‐15%

$1,359,396 $1,273,178 ‐$86,218 ‐6%

Non‐Personnel
Servers (physical & virtual), hardware maintenance, storage and backup $88,000 $95,756 $7,756 9%
Staff computers, software, supplies, and misc. expenses $6,000 $41,232 $35,232 587%
Meetings, workshops, consultancies, training, conferences $41,000 $39,323 ‐$1,677 ‐4%

$135,000 $176,312 $41,312 31%

TOTAL DIRECT EXPENSES $1,494,396 $1,449,490 ‐$44,906 ‐3%
Contributed Indirect expenses $103,935

Contributed Indirect expenses by Cornell (37% of Modified total direct costs)3 $552,927 $536,311 ‐$16,615 ‐3%
arXiv moderation (160+ moderators, varying time) not tracked not tracked
Heising‐Simons Foundation (15% of Foundations program support) $14,117 $14,117

$552,927 $550,428 ‐$2,498 0%
TOTAL EXPENSES (direct + indirect) $2,047,323 $1,999,918 ‐$47,404 ‐2%

RESERVE BALANCE CY19 starting CY19 actual
Operating Reserves $300,000 $300,000
Development Reserves $929,231 $1,053,836

 Notes:
1 During CY19, the arXiv team anticipates drawing some funds from the development reserves. See: https://confluence.cornell.edu/display/arxivpub/arXiv+Budgets+and+Reserve+Fund+Policy
2 Staff costs include both Classic and Next Generation arXiv (arXiv‐NG).
3 These indirect costs are covered by Cornell university and include those for Administration, Staff Support (Finance/Budget, Human Resources, Facility staff, and Staff IT), 
   Facilities (utility and other facility related cost for building), maintenance, custodial, utility and other facility related costs for the building.



CY18 Actuals CY18

REVENUE

Member contributions $500,400 $541,613

Simons Foundation Annual Commitment $100,000 $100,000

Simons Foundation Matching Fund $300,000 $300,000

Cornell University Library (Direct + Leadership) $170,000 $170,000

Sloan Foundation (Jan-April) $146,856 $148,535

Heising-Simons Foundation $107,333 $77,417

Funding from Development Reserves 1 $60,000

Gifts $50,000 $73,459

TOTAL REVENUE $1,434,589 $1,411,024

EXPENSES

Personnel (including benefits) Salary/Benefits

Program Director, Scientific Director & NG Coordinator 1.2FTE $227,273 $222,237

Operations Manager, User Support & Moderation 3.5FTE + 0.6FTE students + Contract $314,447 $321,397

IT Lead, Lead Architect, Programming, Systems, UX 5.5FTE + Contract $748,312 $687,082

Technology Strategy Advisor, Membership, Policy, Finance 0.45FTE considered indirect

Subtotal Personnel $1,290,032 $1,230,716

Non-Personnel

Servers (physical & virtual), hardware maintenance, storage and backup $88,000 $62,056

Staff computers, software, supplies, and misc. expenses $6,000 $11,510

Meetings, workshops, consultancies, training, conferences $41,000 $31,409

Meetings (Sloan) $9,000 $2,000

Subtotal Non-Personnel $144,000 $106,975

arXiv Funds $1,141,211Sloan Funds $129,161Simons-Heising Funds $67,319
TOTAL DIRECT EXPENSES $1,434,032 $1,337,691

Transfer out to Reserves - $73,333

Total expenses $1,434,032 $1,411,024

Indirect and Volunteer Costs

College and department administration, staff support (26% of direct costs)2 $315,379.70 $296,715

Facilities (11% of direct costs)3 $133,429.87 $125,533

Heising-Simons Foundation (15% of Foundations program support)4 $14,000 $10,098

Sloan Foundation (15% of Foundations program support) $19,155 $19,374

arXiv moderation (160+ moderators, varying time) not tracked not tracked

Subtotal Indirect Costs $481,965 $451,720

TOTAL EXPENSES (direct + indirect) $1,915,996 $1,789,411

ANNUAL OPERATING RESERVES CY18 starting CY18 actual

Operating Reserves $300,000 $300,000

Development Reserves $855,898 $929,231

arXiv CY2018

$73,333



Notes

 
1 During CY18, the arXiv team anticipated drawing some funds from the development reserves, which were earmarked for supporting new initiatives such as 

Next Generation arXiv development efforts. We did not need to as the CY18 revenue was greater than the expenses.

2 College and administration indirect costs are derived from the Cornell University negotiated indirect cost rate. These indirect costs include administration 

and staff support from Cornell Finance and Budget, Human Resources, Facility, and IT.  The salaries of the Finance and Membership Support staff are 

considered as Cornell's indirect contributions and are not included in the staff salary total.  Considered Cornell in-kind contribution.

3 Facilities indirect costs are derived from the Cornell University negotiated indirect cost rates. These indirect costs include maintenance, custodial, utility and 

other facility related costs for the building.  Considered Cornell in-kind contribution.

4 Indirect costs above are based on expenses paid by Cornell, and do not include the program support provided by Heising-Simons Foundation and Sloan 

Foundation. The grants from Heising-Simons Foundation and Sloan Foundation include accomodation for indirect costs as a percentage of their program 

support. 



arXiv CY2020 Budget CY20 budget
REVENUE

Member contributions $550,000
Simons Foundation Annual Commitment $100,000
Simons Foundation Matching Fund $300,000
Cornell University $241,352
Heising-Simons Foundation $30,510
Gifts $180,000
Funding from Development Reserves (1) $558,580
TOTAL REVENUE $1,960,442

EXPENSES
Personnel (2) Salary/Benefits

Program Director, Scientific Director 1.5 FTE $341,574
Development CoordinatorOperations Manager, User Support & Moderation, Communications & 4.6FTE + student+ Contract $406,040

IT Lead, Lead Architect, Programming, Systems, UX 7.8FTE + Contract $1,058,250
Subtotal Personnel $1,805,864

Non-Personnel
Servers (physical & virtual), hardware maintenance, storage and backup $80,000
Staff computers, software, supplies, and misc. expenses $10,500
Legal & Litigation Fees $29,500
Meetings, workshops, consultancies, training, conferences $30,000
Heising-Simons Foundation (15% of Foundations program support)

$4,578
Subtotal Non-Personnel $154,578

TOTAL DIRECT EXPENSES $1,960,442
Contributed Indirect expenses

Contributed Indirect expenses by Cornell (37% of Modified total direct costs) (3) $723,670
arXiv moderation (160+ moderators, varying time) not tracked

Subtotal Indirect Costs $723,670
TOTAL EXPENSES (direct + indirect) $2,684,111
RESERVE BALANCE

Operating Reserves (closing balance) $300,000
Development Reserves (closing balance) $395,256



Notes: 
1 During CY20, the arXiv team anticipates drawing some funds from the development reserves. 

See: arXiv Reserve Fund Policy
2 Staff costs include both Classic and Next Generation arXiv (arXiv-NG).

3 These indirect costs are covered by Cornell university and include those for Administration, Staff Support (Finance/Budget, Human Resources, Facility staff, and Staff IT),

   Facilities (utility and other facility related cost for building), maintenance, custodial, utility and other facility related costs for the building.
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