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 Figure 1: Proposed AI Framework for Decision-Making Processes in Funding Agencies.

Introduction

The allocation of research funding is a complex 
process critical to driving scientific innovation, 
economic growth, and societal development. 
Funding agencies, ranging from government 
bodies to private foundations, are responsible for 
distributing limited resources to projects aligned 
with their strategic goals. However, these agencies 
face challenges, including inefficiencies, biases, 
and a lack of transparency in decision-making. As 
demand for research funding grows, adopting new 
technologies to enhance efficiency and fairness 
is increasingly necessary. This article explores 
how Artificial Intelligence (AI) can be integrated 
into the funding process, focusing on a strategic 
AI framework to optimize decision-making and 
improve transparency.

Challenges in Research Funding

Traditional methods, such as peer-review, have 
long been the gold standard of evaluating research 
proposals. However, these methods are not without 
inherent flaws. The peer-review process can 
be susceptible to biases, inconsistencies, and 
conflicts of interest, consequently, compromising 
the integrity of funding decisions. Additionally, 
the sheer volume of proposals can overwhelm 
reviewers, leading to delays and errors. Moreover, 

the lack of transparency in decision-making 
often results in skepticism and mistrust among 
stakeholders, including researchers and the public.

Landscape Analysis

Before designing our AI framework, we conducted 
a landscape analysis to understand how funding 
agencies operate and whether they currently use 
AI tools. This analysis involved studying various 
funding agencies, their existing processes, and 
their challenges. We also examined AI tools 
available in the market, assessing their capabilities 
and limitations. This comprehensive study provided 
valuable insights that guided the development of 
our framework, ensuring it effectively targets the 
specific needs and gaps within the existing funding 
landscape.

AI’s Potential in Addressing Challenges

AI offers a transformative solution to these 
challenges by automating and enhancing various 
aspects of the funding process. AI can streamline 
proposal evaluation, reduce bias, and increase the 
accuracy of funding decisions. To elaborate, AI 
algorithms can analyze the novelty and potential 
impact of research proposals more objectively 
than human reviewers alone. Additionally, AI can 
optimize the assignment of peer-reviewers to 
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proposals based on their expertise, ensuring that 
each proposal is reviewed by the most qualified 
individuals.

Proposed AI Framework for Funding Agencies

Integrating AI into the funding process requires a 
strategic framework. Our proposed AI framework for 
funding agencies, illustrated in Figure 1, consists of 
several key components, each designed to address 
specific challenges within the decision-making 
process. Below, we outline the primary stages of 
the funding process and the corresponding AI 
algorithms that can enhance each step:

1. Proposal Submission and Preliminary 
Screening

Algorithm: Natural Language Processing (NLP) 
and Semantic Analysis

At the initial stage, AI can conduct a preliminary 
screening of proposals. NLP algorithms analyze the 
text to identify key themes, objectives, and potential 
impact. Semantic analysis refines this by assessing 
alignment with the agency’s strategic priorities. This 
automated screening filters out proposals that do 
not meet basic criteria, allowing human reviewers 
to focus on the most promising submissions.

2. Peer-reviewer Assignment

Algorithm: Machine Learning-based Expertise 
Matching

Assigning peer-reviewers to evaluate proposals 
is traditionally manual and time-consuming, 
often resulting in mismatches between reviewers’ 
expertise and the content of proposals. A machine 
learning-based expertise matching algorithm can 
analyze past publications, research interests, 
and academic networks of potential reviewers 
to identify the best matches for each proposal. 
This ensures that proposals are evaluated by 
individuals with the most relevant expertise, 
improving the quality and reliability of the 
reviews.

3. Proposal Evaluation and Scoring

Algorithm: Fuzzy Logic and 
Multicriteria Decision 
Analysis (MCDA)

Evaluating research 
proposals is inherently 

complex due to the subjective nature of the criteria 
involved, such as scientific merit, feasibility, and 
potential impact. Fuzzy logic and MCDA can 
handle uncertainty and subjectivity in this process. 
Fuzzy logic models’ vague criteria, while MCDA 
weighs these criteria to produce a comprehensive 
evaluation score for each proposal. This approach 
ensures a more nuanced and balanced assessment 
of proposals, considering multiple factors 
influencing funding decisions. (Figure 2).

4. Decision Transparency and Explainability

Algorithm: SHAP (SHapley Additive 
exPlanations) and LIME (Local Interpretable 
Model-Agnostic Explanations)

Transparency and explainability are critical in 
ensuring trust in AI-driven decisions, particularly 
in research funding. SHAP and LIME are two 
algorithms that provide insights into how AI models 
arrive at their decisions. SHAP values offer a 
global interpretation by quantifying the contribution 
of each feature to the final decision, whereas 
LIME provides local interpretability by explaining 
the model’s predictions for individual cases. By 
incorporating these tools, funding agencies can 
ensure that AI-driven decisions are transparent and 
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Figure 2: Fuzzy Scores for Proposals Evaluation.

Figure 3: SHAP Value Scores for Feature Importance Evaluation.

easily understood by stakeholders, as illustrated in 
Figure 3.

Ethical Considerations and Implementation 
Challenges

Integrating AI into research funding processes 
brings several ethical considerations. Algorithmic 
bias is a significant concern, particularly where 
funding decisions can profoundly impact careers 
and knowledge advancement. To mitigate this risk, 
AI systems must be trained on diverse datasets 
and continuously monitored for bias. Additionally, 

funding agencies must ensure AI tools are used as 
decision-support systems rather than replacements 
for human judgment. Human oversight is essential 
to validate AI recommendations and to account for 
factors that may not be fully captured by algorithms.

Implementing AI systems in funding agencies 
requires careful planning and investment in 
technical infrastructure and expertise. Agencies 
must have resources to maintain and update AI 
tools, and staff must be trained to work alongside 
these systems effectively.

SHAP Value Impact Analysis on Predictive Model Features

Fuzzy Scores Enhance Decision-Making
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Fund 0 0 77 0 77
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Total 143 215 134 8 500
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