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Indian research laboratories under various governmental agencies like CSIR, DBT, ICMR, ICAR, 

and DST contribute significantly to scientific advancement. However, fragmented R&D 

management practices and the lack of a unified information system hinder seamless 

collaboration, resource optimization, and real-time data-driven decision-making. This paper 

proposes Bharat Research Information Management System (BharatRIMS) - “A Laboratory 

Information Management System for Scientific Advancement”, an integrated R&D Management 

Information System designed to digitize and interconnect all operational aspects of these 

laboratories. BharatRIMS, built upon a novel process innovation framework, aims to transform 

the research ecosystem by facilitating inter-departmental and inter-laboratory communication, 

streamlining administrative processes, optimizing resource utilization, and providing a 

comprehensive overview of the national research landscape to policymakers. The paper outlines 

the system's architecture, functionalities, and implementation strategy, emphasizing its 

potential to enhance efficiency, transparency, and collaboration within the Indian scientific 

community, ultimately accelerating scientific progress and innovation. 

Keywords: BharatRIMS, R&D Management, Information System, Process Innovation, Indian 

Research Laboratories, Digitalization, Collaboration, Resource Optimization. 

 

INTRODUCTION 

India's scientific research landscape is characterized by a vast network of laboratories under the aegis of various 

governmental agencies, including the Council of Scientific and Industrial Research (CSIR), the Department of 

Biotechnology (DBT), the Indian Council of Medical Research (ICMR), the Indian Council of Agricultural Research 

(ICAR), and the Department of Science and Technology (DST). These institutions play a crucial role in driving 

scientific discovery, technological innovation, and national development (Mohanty & Pathak, 2020). Despite their 

individual successes, a significant challenge lies in the fragmented nature of R&D management practices across these 

organizations. The absence of a unified information system hinders seamless communication, efficient resource 

allocation, and real-time data sharing, ultimately impacting the overall effectiveness of the national research 

enterprise. 

Currently, most laboratory operations rely on manual processes, paper-based documentation, and isolated 

departmental systems. This leads to data silos, process redundancies, administrative bottlenecks, and limited 

visibility into the broader research landscape. For instance, a new researcher joining a lab often navigates a complex 

web of manual procedures for onboarding, procurement, project management, and reporting. Similarly, inter-

departmental and inter-laboratory collaborations are hampered by the lack of integrated communication channels 

(Mohanty & Pathak, 2023). 

Recognizing these limitations, this paper proposes BharatRIMS (Bharat Laboratory Information Management 

System for Scientific Advancement), an integrated R&D Management Information System designed to revolutionize 

the operational ecosystem of Indian research laboratories. BharatRIMS is envisioned as a unified digital platform 

that connects all departments within a lab and integrates all participating laboratories under a common framework. 
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By embracing a novel, bottom-up process innovation framework, BharatRIMS aims to digitize all core processes, 

streamline workflows, facilitate seamless data exchange, and provide a comprehensive, real-time overview of the 

national research landscape to policymakers and stakeholders. 

REVIEW OF LITERATURE 

The efficient management of research and development (R&D) is crucial for fostering innovation, maximizing 

resource utilization, and achieving strategic scientific goals. Integrated R&D management systems have emerged as 

a key solution to address the complexities of modern research environments, particularly in the context of large, 

multi-institutional research ecosystems. 

The Importance of Integrated Research Management 

The growing complexity of scientific research necessitates a shift from fragmented, siloed management approaches 

to integrated, holistic systems. Peer-reviewed studies have consistently highlighted the benefits of such integration. 

Enhanced collaboration and knowledge sharing (Cummings & Kiesler, 2005; Boardman & Bozeman, 2007), resource 

optimization (Bozeman, 2000), improved efficiency and productivity (National Research Council, 2014; Du et al., 

2019; Wang & Lin, 2018), data-driven decision-making (Hicks & Katz, 1996), compliance and reporting (OECD, 

2010), and innovation and process improvement (Chesbrough, 2006; Tidd & Bessant, 2018) are facilitated by 

integrated systems. 

Global Landscape of Integrated Research Management Systems 

Several countries have recognized the importance of integrated research management and have implemented or are 

developing national-level platforms. Examples include the United States' NIH eRA Commons and NSF 

FastLane/Research.gov, the United Kingdom's UKRI Funding Service, the European Union's Horizon Europe, 

China's National Science and Technology Management Information System (NSTMIS), and Japan's e-Rad system. 

These systems generally manage grant applications, funding, project management, and reporting, although their 

scope and integration levels vary. 

Research Management in India: Challenges and Existing Systems 

India's research ecosystem faces challenges related to fragmented systems, lack of interoperability, administrative 

burden, limited data sharing, and a need for standardization (Mohanty & Pathak, 2023). While initiatives like the 

National Data Sharing and Accessibility Policy (NDSAP) exist, data sharing and open access practices are still 

evolving in India. Existing systems like CSIR's e-Vigyan, DST's e-PMS, DBT's Research Management System, and 

ICAR's Agricultural Research Information System (ARIS) are either not fully integrated across all labs or primarily 

focused on specific aspects like grant management, lacking a comprehensive approach. 

The Need for an Integrated System in India: BharatRIMS 

The literature review reveals a gap in the availability of a comprehensive, integrated R&D management information 

system that specifically addresses the needs of a multi-agency, multi-laboratory research ecosystem like that of India. 

Existing systems either focus on specific domains (LIMS, ERP, RMS) or lack the capability to integrate diverse 

operational functions and facilitate seamless inter-laboratory collaboration. Moreover, there's a need for a system 

that incorporates a bottom-up process innovation framework, empowering stakeholders at all levels to contribute to 

the continuous improvement of R&D processes (Mohanty & Pathak, 2023). BharatRIMS is proposed to address this 

gap by connecting laboratories across agencies like CSIR, DBT, ICMR, ICAR, and DST, fostering collaboration, 

streamlining administrative processes, optimizing resource utilization, and providing policymakers with a holistic 

view of the national research landscape. It also incorporates a bottom-up process innovation framework, building 

upon the principles of user-centered design and continuous improvement (Von Hippel, 2005). 

OBJECTIVES 

The primary objectives of this research are: 

1. To design and develop a conceptual framework for BharatRIMS, an integrated R&D Management Information 

System tailored to the Indian research laboratory context. 

2. To incorporate a bottom-up process innovation framework within BharatRIMS, enabling continuous 

improvement driven by stakeholder input. 
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3. To outline the key functionalities of BharatRIMS, covering all aspects of laboratory operations, including: 

Researcher/Scientist Onboarding and Management, Human Resources and Payroll, Administration, 

Procurement and Inventory Management, Project Monitoring and Evaluation, Leadership and Decision 

Support, IT/Technology Infrastructure Management, R&D Office/Grant Management (Technology Transfer, 

IPR), Legal Compliance, Process Innovation Unit (PIU), Business Development and Collaboration, Social 

Media and Public Outreach, Publication and Knowledge Management, Quality Management and Finance and 

Accounting. 

4. To propose an implementation strategy for BharatRIMS across CSIR, DBT, ICMR, ICAR, and DST 

laboratories, addressing the challenges of integration and interoperability. 

5. To analyze the potential benefits of BharatRIMS in terms of enhanced efficiency, transparency, resource 

optimization, collaboration, and data-driven decision-making. 

METHODS 

This research employed a conceptual and design-focused approach to develop the framework for BharatRIMS. The 

methodology involved the following steps: 

Requirements Gathering and Analysis: 

● Document Analysis: Existing policies, guidelines, and operational procedures of CSIR, DBT, ICMR, ICAR, and 

DST laboratories were analyzed to understand their current R&D management practices and the specific 

needs of each agency. 

● Stakeholder Interviews: Semi-structured interviews were conducted with stakeholders from various 

laboratories and departments, including scientists, research scholars, administrative staff, technicians, IT 

personnel, and lab directors. The interviews aimed to identify pain points, gather requirements, understand 

workflows, and capture user stories. 

● Comparative Analysis: Existing R&D management systems in other countries were analyzed to identify best 

practices and potential pitfalls. 

Framework Development: 

● Process Mapping: Based on the data gathered, key R&D management processes within Indian research 

laboratories were mapped. 

● System Architecture Design: The conceptual framework and architecture of BharatRIMS were developed, 

defining its modules, functionalities, data flow, and integration points. 

● Process Innovation Framework Integration: A dedicated "Process Innovation Unit (PIU)" module was 

designed, based on the bottom-up process innovation framework. 

RESULTS 

The primary result of this research is the BharatRIMS framework: a comprehensive blueprint for an integrated R&D 

Management Information System. 

BharatRIMS Conceptual Framework: 

The framework outlines the architecture, modules, functionalities, data model, and process flow of BharatRIMS. The 

system architecture (Figure 1) provides a visual representation of the proposed system, highlighting its key 

components and their interrelationships. 
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Figure 1: System Architecture Diagram (Prepared by Authors), illustrating the interconnected 

modules, data flow, and integration with external systems as described in the paper. 

A. Internal Lab Modules: 

Process mapping identified key processes, leading to the development of the following modules (Figure 2). The 

table 1. Outlines the functionalities of each core module along with the data flow. 

 
Figure 2: Various modules of the BharatRIMS System 

Table 1. Functional Specifications of the Core Modules and Data Flow: 

Core Modules Functionalities Data Flow 
User Management User registration, profile management, 

authentication, authorization, user 
activity tracking. 

Interacts with all other modules to 
verify user permissions and track user 
actions. 

Project Management Project proposal creation, submission, 
peer review, approval workflow, project 
tracking, team management, reporting, 
and analytics. 

Receives data from User Management, 
R&D Office, and Resource 
Management. Provides data to Finance 
& Budget, Knowledge Management, 
and Funding Agencies. 

Resource 
Management 

Inventory management (equipment, 
consumables, software), reservation and 
scheduling of resources, maintenance 
tracking, usage monitoring. 

Receives data from Procurement & 
Inventory, Project Management. 
Provides data to Finance & Budget and 
Project Management. 

Finance & Budget Budget creation and allocation, expense 
tracking, financial reporting, auditing, 
integration with institutional accounting 
systems. 

Receives data from Project 
Management, Resource Management, 
Procurement, and HR & Payroll. 
Provides data to Funding Agencies and 
generates reports. 



563  

 

 

 J INFORM SYSTEMS ENG, 10(15s) 

HR & Payroll Recruitment & onboarding, employee 
information management, payroll & 
benefits processing, leave and attendance 
tracking, performance management. 

Receives data from User Management. 
Provides data to Finance & Budget. 

R&D/Grant Office 
(Tech Transfer, IPR) 

Grant application management, IP 
tracking, technology transfer activities, 
compliance with funding agency 
requirements, IPR filing & management. 

Receives data from Project 
Management. Provides data to Legal, 
Funding Agencies, and Knowledge 
Management. 

Process Innovation 
Unit (PIU) 

Suggestion box platform, voting and 
commenting on suggestions, tracking 
suggestion status, evaluation & 
implementation tools. 

Receives data from all modules (as 
users can suggest improvements to any 
process). Provides data to relevant 
modules for implementation and to 
Knowledge Management. 

Knowledge 
Management & Data 
Repository & 
Communication Hub 

Document repository, publication 
management, search and retrieval of 
documents, integration with external 
publication repositories, management of 
research data, internal messaging, 
discussion forums. 

Receives data from Project 
Management, R&D Office. Provides 
data to external Publication 
Repositories and National Research 
Data Repositories. 

Admin, Legal Management of administrative tasks, 
ensuring compliance with legal and 
regulatory requirements, handling legal 
documents and agreements, agreement 
tracking. 

Receives data from R&D Office, Project 
Management and HR & Payroll. 

Procurement & 
Inventory 

Requisition & approval, vendor 
management, stock management, 
inventory tracking, integration with 
Finance & Budget. 

Receives data from Project 
Management and Resource 
Management. Provides data to Finance 
& Budget and Resource Management. 

Social Media & Public 
Outreach 

Content management and social media 
integration. Public relations and 
communication activities. 

Receives data from Project 
Management, R&D Office and 
Knowledge Management to 
disseminate information. Provides data 
to social media platforms to update the 
research work, achievements etc. 

IT/Tech 
Infrastructure 

System maintenance and support. 
Network security and data backup. User 
support and troubleshooting. 

Supports all modules and ensures their 
smooth operation. 

 

B. External Systems: 

BharatRIMS will exchange data with external systems like funding agency databases (Figure 3), publication 

repositories, and national research data repositories through APIs or scheduled data synchronization. 

 

Figure 3: Unified One India and One Portal - Exchange of Data with funding agencies and 

BharatRIMS System 
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C. Landing Page: 

The landing page (Figures 4 & 5) serves as the main entry point, providing user authentication, a personalized 

dashboard, access to core modules, news and announcements, search functionality, and help and support 

 

Figure 4: BharatRIMS - Research Information Management Portal, A conceptual design of the 

landing page (Mohanty & Pathak 2023). 

 

Figure 5: Research Information Management Portal – Suggestive Landing pages of Research 

Scholars, Scientists, Evaluators, and Administrators (Mohanty & Pathak, 2023) 

ANALYSIS 

The implementation of BharatRIMS is expected to yield several benefits, including enhanced efficiency through 

automation, improved collaboration through shared workspaces and communication channels, optimized resource 

utilization, and data-driven decision-making facilitated by integrated data and analytics. The Process Innovation Unit 

(PIU) is expected to foster a culture of continuous improvement. 

Potential Benefits: 

Enhanced Efficiency: The proposed system, based on the framework, is expected to streamline R&D management 

processes, reduce administrative burdens, and improve overall efficiency. For example, the automation of project 

proposal submissions and approvals, procurement requests, and reporting is expected to save significant time and 

effort. 

Improved Collaboration: BharatRIMS, as envisioned, is designed to foster inter-laboratory and inter-departmental 

collaboration through features like shared project workspaces, centralized communication channels, and a unified 

knowledge base. 

Resource Optimization: The system's resource management module is expected to contribute to better utilization of 

equipment, facilities, and funding based on the proposed functionalities. 
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Data-Driven Decision-Making: The potential for BharatRIMS to facilitate data-driven decision-making at various 

levels (laboratory, agency, and national) through its reporting and analytics capabilities, enabled by the integrated 

data model, is significant. 

Process Innovation: The integrated PIU module is expected to foster a culture of continuous improvement and 

empower researchers to contribute to process optimization. 

Challenges and Mitigation Strategies: 

Potential challenges include resistance to change, data security and privacy concerns, interoperability issues, and 

infrastructure requirements. These challenges can be mitigated through change management strategies, robust 

security measures, adherence to data standards, and a phased implementation approach. 

Implications: 

BharatRIMS, if implemented, could transform R&D management practices in India, leading to a more integrated, 

efficient, and data-driven research ecosystem. It has significant policy implications, potentially providing 

policymakers with a comprehensive overview of the national research landscape, facilitating strategic planning, and 

improving resource allocation. Long-term sustainability will depend on ongoing maintenance, updates, and user 

support. 

DISCUSSION 

Implementing BharatRIMS within the Indian research ecosystem presents several implications. It has the potential 

to transform R&D management practices, moving from fragmented, manual processes to an integrated, digital, and 

data-driven approach. Challenges such as resistance to change, data security concerns, infrastructure needs, and 

interoperability across diverse systems need to be addressed. Strategies for managing the change process effectively 

include stakeholder engagement, training, capacity building, and addressing data privacy and security concerns. For 

policymakers, BharatRIMS offers a comprehensive overview of the national research landscape, facilitating strategic 

planning and optimizing resource allocation. Long-term sustainability requires ongoing maintenance, updates, and 

user support. 

 CONCLUSION 

BharatRIMS offers a promising vision for a unified R&D management system for Indian research laboratories. By 

integrating various aspects of R&D management and incorporating a bottom-up process innovation framework, 

BharatRIMS has the potential to significantly enhance efficiency, collaboration, and data-driven decision-making 

within the Indian scientific community. While challenges related to implementation and adoption are acknowledged, 

the proposed framework and design provide a solid foundation for further development and a roadmap for 

transforming India's research landscape. Future work should focus on developing a functional prototype, conducting 

pilot testing, and refining the system based on real-world feedback. The successful implementation of BharatRIMS 

could serve as a model for other countries facing similar challenges in managing their research ecosystems. 
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