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Abstract

Research that leads to a fundamental
understanding of the research topic and does
not have a specific applied purpose is called
basic research. Conventional methods in
basic research policy-making, which are
mainly based on the opinions of experts and
limited evaluators, face problems such as
the application of personal opinions, lack of
transparency, and top-down policy-making.
These issues have led to a decrease in public
trust, a lack of acceptance in the scientific
community, and a waste of resources. Also,
the lack of objective criteria for evaluating
basic research and the complexities arising
from interactions between projects have made
the management of this field more difficult.
Although the Seventh National Development
Plan considers demand-driven development
and meeting domestic practical needs, impact
on skilled workforce training, global scientific
authority, and concentration of financial
resources to achieve this goal, and ultimately,
attention to new technologies in supporting
research projects, the complexity of the process
of evaluating and selecting basic research
projects has made it practically impossible
to observe these goals in selecting research
projects. In such circumstances, the need for
innovative and technological approaches that
can help improve this process is felt more than
ever.

In this study, a systematic review of the
available articles was used based on the
NoorMags index. Articles that included the
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term “basic/ fundamental research/ science” in
their title, abstract or keywords were examined.
In the next stage, a thematic analysis of the
articles was used to extract the main challenges
of proposal selection in this scope, considering
the Seventh Development Plan. After that, a
blockchain-based solution has been proposed
to overcome these challenges.
In this study, first using qualitative content
analysis of articles, the most important
challenges in selecting basic research in Iran
were identified. These challenges can be
classified into five categories: unpredictability
of outputs, top-down policymaking and
difficulties of centralized decision-making
and personal decisions, indivisibility and
non-possession, overlapping and synergy of
projects, and policy conflict. In the next step, a
model for selecting basic research is proposed
using prediction markets and blockchain-
based smart contracts. This technology
can make decision-making processes more
transparent, increase collective participation,
and strengthen trust in decisions. Blockchain-
based markets are designed to evaluate
proposed research projects in the proposed
solution. Multiple evaluators from different
stakeholder groups then vote on the proposed
projects by purchasing tokens and are rewarded
or penalized based on the costs and successes
of the selected projects. In addition to
providing facilities to solve all five categories
of identified challenges, this solution helps
to increase the transparency of the decision-
making process and the acceptability of the
results, as well as to spread democratic values.
In response to these challenges, this study
introduces blockchain technology and smart
contracts as an innovative solution to improve
the selection process of basic research. The
proposed solution improves the conditions in
all five categories of challenges, respectively:
@ The proposed solution provides a platform
for utilizing numerous experts from
various fields, whose experiences can be
effective in overcoming the difficulty of the
unpredictability of outputs. Also, multiple
evaluation criteria, taking into account
the passage of time, are appropriate to the
inherent characteristics of basic research

Safarietal. ¢

and enable decision-making in the presence
of the factor of unpredictability of outputs.

& The proposed solution eliminates the
operational difficulties of traditional
centralized methods for decision-making.
As aresult, the presence of a large number of
evaluators and bottom-up decision-making
increases the acceptability of results in the
scientific community and also reduces the
influence of the tastes and biases of certain
individuals.

® The blockchain platform creates an
immutable platform for recording proposed
research projects and their intellectual
property, which can reduce researchers’
concerns about possible abuses by those
involved in the evaluation process due
to the indivisibility issue. However, the
proposed solution does not help much in
solving the issue of the non-possession of
basic research results.

@ Leveraging the experiences of multiple
evaluators with different organizational
affiliations, expertise, and experiences
increases the likelihood of discovering
potential synergies and overlaps between
proposed research projects and ongoing
research projects.

@ The presence of representatives of different
stakeholder groups among multiple
evaluators in the proposed solution allows
for a balanced mix of decisions that
ultimately create a balance in advancing
conflicting policies.

The use of blockchain can make decision-
making  processes more  transparent,
democratic, and resistant to corruption and
unnecessary interference. This technology,
especially by enabling collective participation
and eliminating intermediaries, can increase
public trust and credibility in the process of
allocating research resources. As a tool for
implementing decisions in an automated
and transparent manner, smart contracts
help reduce the negative effects of personal
preferences and centralized decision-making.
By using blockchain-based smart contracts
and the concepts of prediction markets, an
infrastructure can be designed for selecting
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basic research projects that, by utilizing the
extensive capacities of a large number of
experts in different fields, while increasing the
accuracy and acceptability of decision-making
and resolving policy conflicts, also achieve the
criteria set out in the Seventh Development
Plan for research projects, such as achieving

global scientific authority and concentrating
financial resources to achieve this goal
(Articles 93 and 97), demand-oriented and
meeting domestic practical needs (Articles 93
and 94), impact on training skilled workers
(Articles 93, 95 and 96), and attention to new
technologies (Article 99).
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