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Abstract. For too long now, centralized publication governance, unrewarded
efforts for reviewing and editing high quality research have been on the spot.
In this vision paper, We promote the idea of shifting the research communities
collaboration and knowledge sharing towards blockchain-based decentralized
platforms. Such change have the power to fulfill several requirements for open
science from the starting point.

1. Introduction
Modern software engineering along with other science communities have been learning
and improving their research methods to produce sound evidence over the years. How-
ever, apart from digitization and all the brand new technologies developed during this
time, the fact that we share the scientific knowledge through centralized Scientific Pub-
lications Systems (SPS) have not really changed. Such fact raises several concerns with
regarding the openness of science among open science advocates, such as (i) the lack of
access to the knowledge produced by the research community and (i) the lack of reward
for working in the editorial boards.

Mendez et al. elaborated on the key concepts (e.g. open access, open data, open
source, preregistration of studies, open science badges, and open peer review), engage-
ment, implementation of open science for software engineering [Mendez et al. 2020].
Several initiatives cover each of these aspects to some extent (e.g., Zenodo1, Open Science
Framework2, arXiv3, Journal of Open Source Software4), but they are centralized appli-
cations. In 2008, such dependency of a central authority started to fall apart as Satoshi
Nakamoto proposed the Bitcoin [Nakamoto 2008]. While economists diverge on its
value as fiat money, its technology (i.e., blockchain5) have already changed peer-to-peer
transactions forever. It paved the room for innovations like the decentralized applica-
tions (DApps) like those provided by several blockchain organizations (e.g., Ethereum,
Cardano, and Internet Computer). Some available blockchain (i) aim at fully de-
centralized governance, (ii) provide scalability, and (iii) run at Web speed, in which an
open science ecosystem can be built upon.

*Open peer review artifacts for this paper are available at https://zenodo.org/communities/
opensciense2021

1Details at: https://zenodo.org/
2Details at: https://osf.io/
3Details at: http://arxiv.org/
4Details at: https://joss.theoj.org/about
5The blockchain is a type of distributed database that stores public transactions in a chain of data orga-

nized in blocks of trusted information.



2. Blockchain and DApps for Open Science
DApps (i.e., blockchain) are growing fast in number, size, and domains (e.g., finance,
healthcare, education, logistics, real estate). It is possible for open science ecosystem to
benefit too. Among several solutions that could be built as DApps, decentralized SPS are
the means for research institutions to pay science and keep it at home. Next, we highlight
both commercial and research proposals found.

Commercial approaches. “Blockchain for Science6” is a think tank that wants to
use blockchain technology for connecting all research devices and distributing research
money anonymously creating a new living knowledge network and they are not alone.
Initiatives such as the “Decentralized Science7” and “Orvium8”, “ARTiFACTS9”, and
“Manubot10” [Himmelstein et al. 2019] are building decentralized SPS using blockchain
technology. Such initiatives advocate towards rewarding faster and better peer-reviewing
and incentives to the publication of negative results.

Research approaches. Mackey et al. proposed a governance framework based
on a consortium blockchain model to create a more efficient means of navigating the
publishing process [Mackey et al. 2019]. Highlights to EUREKA [Niya et al. 2019] and
DASP [Evaristo et al. 2019], blockchain-based scientific publishing platforms built upon
Ethereum network. Nugyen et al. [Nguyen et al. 2021] carried an qualitative study on
how blockchain technology can be used to facilitate the social value creation of crowd-
funding when adopted as an alternative infrastructure and demonstrated practical applica-
tions of blockchain use in crowdfunding.

3. Challenges ahead
Although blockchain is not mainstream yet, the huge efforts from the several non-
governmental organization foundations claims it will be in the near future. The amount of
initiatives we presented show the research community is giving more and more attention
to the benefits of using the technology. Next, we discuss the challenges ahead for the
construction of truly open ecosystem.

Challenge 1 – To provide access to the produced knowledge (open data/ac-
cess). With an SPS DApp, every research institution could run a blockchain node and
have a copy of every paper ever published in the platform. The infrastructure is already
there for most of them. For this matter, we need (i) to build or develop the already exis-
tent open-source decentralized SPS; (ii) to increase the awareness of initiatives trying to
replace the current SPS by the scientific community at large, as it is still timid and there
is plenty of room for all of them to survive.

Challenge 2 – To reward for contribution and fund open research. Research
DApps tokens can be monetized throughout the publication process and be used to reward
researchers acting either as scientists, peer-reviewers, or editors. Moreover, these tokens
could be used to help funding research proposals committed to open science principles
preregistered in the platform.

6Available at https://www.blockchainforscience.com
7Details at https://decentralized.science/
8Details at https://orvium.io/
9Details at https://artifacts.ai/

10Details at https://manubot.org/



Challenge 3 – To distribute the governance. The research community should
be in control of the publication process rather than business corporations, which could be
achieved on a blockchain-based decentralized governance by researchers holding research
tokens. A blockchain’s token would allow researcher to decide on future of the publication
process and the ecosystem’s priorities.

4. Road to the wonderland
I believe the computer science and software engineering communities have opportunity
to lead the change. In this sense, we enumerate next some research directions that can
both guide open scientists to the wonderland and improve scientific community awareness
DApps benefits as a side effect.

Research Direction 1. Specification and implementation of a open research
DApps including SPS, and its tokenomics.

Research Direction 2. Tools, processes and strategies for modeling, development,
verification, validation, and testing of smart contracts and DApps.

Research Direction 3. Integration between existing open systems as DApps and
blockchain networks available.

Research Direction 4. Formal education on the implementation of blockchain
development, smart contracts, DApps.
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