
Groundbreaker Solutions LLC N251-065/ N251-068-1603 
 

1 

REVOLUTIONIZING DEFENSE SUPPLY CHAIN RESILIENCE: IMPLEMENTING 

BLOCKCHAIN-BASED SMART CONTRACTS FOR STRATEGIC RISK MANAGEMENT 
Groundbreaker Solutions LLC 

Jason L. Lind <> jason@groundbreaker.solutions <> +1 414.704.0718 

5 February 2025 

INTRODUCTION 

The deployment of smart contracts and blockchain technology in Supply Chain Risk Management (SCRM) 

represents a transformative approach to enhancing the visibility, resilience, and efficiency of critical supply 

chains. As modern supply chains become increasingly global and interconnected, the risks associated with 

disruptions, material shortages, and lack of transparency grow more acute. For the Department of Defense 

(DoD), whose operations rely on the timely and secure delivery of parts and materials, mitigating these 

risks is paramount. By leveraging blockchain's immutable ledger and smart contracts' automation 

capabilities, the DoD aims to modernize its supply chain operations and establish a more robust framework 

for managing its strategic assets. 

Smart contracts operate as self-executing programs embedded in blockchain technology, allowing 

agreements and transactions to occur automatically once predefined conditions are met. This innovation 

introduces a new standard of trust and transparency, particularly in multi-tiered supply chains where 

monitoring sub-tier vendors has traditionally posed significant challenges. The DoD's integration of this 

technology offers an unprecedented opportunity to gain real-time insights into procurement, logistics, and 

sustainment processes, ensuring that critical operations are safeguarded against potential vulnerabilities. 

By automating workflows and maintaining immutable records, the technology can reduce human error, 

streamline operations, and strengthen oversight. 

The conceptualization and implementation of this solution align closely with national priorities to secure 

defense-critical supply chains. Initiatives such as President Biden's Executive Order 14017, "America’s 

Supply Chains," emphasize the importance of enhancing supply chain resilience to sustain the nation’s 

defense capabilities. Smart contracts, backed by blockchain, directly address these objectives by providing 

program managers with detailed visibility into the source and movement of critical components. This 

approach enables proactive risk management and ensures the timely delivery of essential materials, even 

in the face of global disruptions or adversarial interference. 

This project also reflects a broader technological evolution in the defense sector, underscoring the potential 

for dual-use applications. Beyond military operations, industries such as aerospace, manufacturing, and 

healthcare stand to benefit from this framework, which enhances transparency and minimizes risks in 

procurement processes. The phased approach to development—spanning initial concept design, prototype 

creation, and operational deployment—ensures that the technology is robust, scalable, and secure. By 

incorporating smart contracts into its SCRM strategy, the DoD is setting a precedent for the future of supply 

chain management, demonstrating how innovation can address complex challenges while preserving 

national security and operational readiness. 
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PHASE I TECHNICAL OBJECTIVES 

Phase I Technical Objectives and Approach 

1. Develop a Blockchain-Based SCRM Conceptual Framework 

• Objective: Design a high-level framework that outlines how blockchain-based smart contracts can 

be integrated into the DoD's supply chain risk management (SCRM) processes. 

• Approach:  

o Identify current gaps and vulnerabilities in existing SCRM processes, particularly around 

manufacturing, inventory, logistics, and vendor visibility. 

o Map out "to-be" business processes that incorporate blockchain and smart contract 

functionality. 

o Conduct workshops with key stakeholders, including supply chain experts, defense 

contractors, and government officials, to validate the concept. 

2. Perform Data Discovery and Supply Chain Challenges Analysis 

• Objective: Understand the operational and technological challenges in managing supply chains, 

from the government and vendor perspectives. 

• Approach:  

o Analyze existing supply chain datasets to identify pain points such as bottlenecks, delays, 

and risks at different tiers. 

o Engage with sub-tier vendors to understand their processes and challenges in providing 

transparent data. 

o Compile case studies of past disruptions to model the types of risks that smart contracts 

could mitigate. 

3. Define Governance Models and Compliance Frameworks 

• Objective: Develop governance and compliance frameworks to ensure the secure and ethical 

implementation of blockchain technology. 

• Approach:  

o Design governance mechanisms for managing blockchain nodes, access permissions, and 

data confidentiality. 

o Evaluate regulatory requirements, including ITAR and NISPOM, to ensure the solution 

adheres to defense and cybersecurity standards. 

o Propose a system of role-based access controls for managing sensitive supply chain 

information on the blockchain. 
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4. Identify Potential Pilot Partners and Technology Solutions 

• Objective: Select suitable industry partners and technology platforms for Phase II prototyping. 

• Approach:  

o Assess blockchain platforms such as Hyperledger Besu for their ability to support smart 

contract execution in a secure and scalable manner. 

o Identify pilot industry partners with robust supply chain management expertise to 

participate in proof-of-concept demonstrations. 

o Evaluate integration strategies for existing ERP systems (e.g., SAP, Oracle) and supply 

chain standards like GS1. 

5. Deliver a Feasibility Study and Concept Document 

• Objective: Produce a detailed report capturing the findings, proposed framework, and technical 

roadmap for Phase II. 

• Approach:  

o Consolidate findings from data discovery, governance modeling, and pilot partner 

identification. 

o Draft a comprehensive concept document outlining the technological and operational 

feasibility of implementing blockchain-based smart contracts. 

o Present the final concept to DoD stakeholders for feedback and approval, incorporating 

their insights into the Phase II design. 

This structured approach ensures that Phase I lays a strong foundation for the development and 

implementation of blockchain-based SCRM solutions in subsequent phases. 
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PHASE I STATEMENT OF WORK 

 

Contract Type Purpose Smart Contract Features Regulatory 

Standards 

Procurement 

Contracts 

Defense parts 

acquisition 

Automated purchase orders, 

compliance enforcement 

FAR, UCC, DFARS 

Subcontractor 

Agreements 

Vendor performance 

tracking 

Delivery verification, payment 

triggers, penalties 

ISO 28000, FAR 

52.244-2 

Logistics & 

Transportation 

Shipment tracking & 

risk mitigation 

Real-time tracking, tamper-proof 

logs 

Incoterms 2020, 

GS1 EPCIS 

Quality Assurance Ensure parts meet 

defense standards 

Non-compliance penalties, audit 

logs 

ISO 9001, MIL-

STD-1916 

Sustainment & 

Maintenance 

Long-term system 

support 

Automated SLAs, condition-

based maintenance tracking 

MIL-PRF-49506, 

ISO 55000 

Classified & 

Restricted 

Secure supply chain 

execution 

Role-based access, zero-

knowledge proofs 

ITAR, NISPOM, 

CMMC 

 

Overall Architecture of the Blockchain-Based Supply Chain Risk Management (SCRM) Project 

The architecture of the project integrates blockchain technology with modern cloud-based infrastructure to 

create a robust, secure, and scalable solution for managing supply chain risks. The design focuses on 

enhancing visibility, automating processes, and ensuring data integrity across all tiers of the supply chain, 

while adhering to the stringent security requirements of the Department of Defense (DoD). 
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1. Blockchain Layer (Execution Environment: Hyperledger Besu Blockchain) 

The blockchain layer serves as the foundation for executing smart contracts and maintaining an immutable 

ledger of supply chain transactions. Smart contracts automate key supply chain activities such as 

procurement, logistics, sustainment, and quality assurance (QA). By employing a permissioned blockchain 

like Hyperledger Besu, the system ensures controlled access to sensitive data while enabling real-time 

updates across all stakeholders. This layer also supports advanced cryptographic features, such as zero-

knowledge proofs, to protect classified or sensitive information. 

2. Event Communication Layer (Execution Environment: Azure Service Bus) 

The Azure Service Bus facilitates seamless communication between different components of the 

architecture. It partitions raw event queues by contract type, allowing granular tracking of supply chain 

activities. This event-driven design ensures that any updates or triggers within the blockchain layer (e.g., 

delivery confirmations, inventory updates) are efficiently communicated to downstream systems. The 

Service Bus ensures scalability and responsiveness, allowing the architecture to handle high transaction 

volumes. 

3. Integration Services Layer 

This layer bridges the blockchain system with existing Enterprise Resource Planning (ERP) systems such 

as SAP or Oracle, as well as supply chain standards like GS1 EPICS. Integration services ensure that data 

from traditional supply chain management systems can flow seamlessly into the blockchain-based 

framework. Contract Event Listeners and Handlers within this layer monitor blockchain events and trigger 

appropriate workflows in integrated systems. This interoperability extends the architecture's applicability 

across a variety of existing DoD systems. 

4. Data Management Layer 

The architecture uses two core components for data management: 

• Azure Confidential Ledger: Stores sensitive and classified data securely, ensuring compliance 

with DoD's stringent security requirements. 

• Azure CosmosDB: Acts as the primary repository for operational data, providing fast and reliable 

access to supply chain information for analytics and decision-making. CosmosDB enables querying 

and visualization of blockchain data, such as vendor performance, logistics timelines, and inventory 

levels. 

5. User Interaction and Visualization Layer (Execution Environment: Azure App Services) 

This layer provides end-users, such as program managers and supply chain analysts, with access to real-

time dashboards and analytics tools. Hosted on Azure App Services, the dashboards offer a clear view of 

supply chain performance, risk factors, and critical operational insights. Customizable views and role-based 

access controls ensure that users only see data relevant to their responsibilities. 

Key Architectural Features 

• Scalability: The use of cloud-based services like Azure ensures that the system can scale to meet 

the needs of diverse and dynamic supply chain operations. 
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• Security and Compliance: The architecture is designed to meet DoD regulations, including ITAR 

and NISPOM, by incorporating secure storage (Azure Confidential Ledger) and role-based access. 

• Interoperability: Integration with existing ERP systems and GS1 standards ensures that the 

solution complements and enhances current supply chain management tools. 

• Data Integrity and Visibility: Blockchain’s immutable ledger provides a single source of truth, 

while dashboards offer actionable insights into supply chain operations. 

This overall architecture ensures a modular, secure, and efficient system that aligns with the DoD's goals 

of modernizing supply chain risk management and enhancing resilience against disruptions. It provides a 

scalable and versatile framework that can adapt to both defense and commercial applications. 

Why Use a Private Blockchain Instead of a Public Blockchain? 

The choice between a private and public blockchain for Supply Chain Risk Management (SCRM) hinges 

on specific operational, security, and performance requirements. For a sensitive project like this, particularly 

in a Department of Defense (DoD) context, a private blockchain is more suitable due to the following 

reasons: 

1. Security and Access Control 

Private blockchains are permissioned networks, meaning only authorized participants can access, interact 

with, or modify the blockchain. This is critical for the DoD and its partners, as the supply chain often involves 

classified or sensitive data that cannot be publicly exposed. Public blockchains, by contrast, allow anyone 

to join the network and view transactions, which creates an inherent risk of exposing critical information to 

unauthorized parties or adversaries. 

• Example: With a private blockchain like Hyperledger Besu, the DoD can enforce role-based access 

controls, ensuring only trusted entities have visibility into specific contracts or transaction details. 

2. Compliance with Regulations 

Government projects are subject to strict regulatory requirements, such as ITAR (International Traffic in 

Arms Regulations) and NISPOM (National Industrial Security Program Operating Manual). A private 

blockchain allows full control over the network’s governance and data privacy, making it easier to comply 

with these regulations. Public blockchains, however, are decentralized and typically governed by 

consensus mechanisms, which could involve unknown or untrusted parties. 

• Example: Sensitive supply chain transactions, like parts sourcing for nuclear weapons systems, 

need to comply with export control laws and cannot be exposed on a public blockchain. 

3. Performance and Scalability 

Private blockchains are optimized for higher performance and scalability, as they are not burdened by the 

computational intensity of public blockchain consensus mechanisms (e.g., Proof of Work). In supply chain 

operations, where transaction volumes are high and real-time responsiveness is crucial, private blockchains 

can provide faster transaction processing and better scalability. 

• Example: A private blockchain ensures that thousands of contract updates or logistics events can 

be processed per second without delays caused by mining or public network congestion.  
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4. Cost Efficiency 

Public blockchains often rely on transaction fees (gas fees) to incentivize miners and validators, making 

costs unpredictable and potentially prohibitive. In contrast, a private blockchain eliminates the need for such 

fees because the participants themselves maintain and govern the network, leading to predictable and 

lower operational costs. 

• Example: For a large-scale DoD implementation, avoiding gas fees ensures consistent operating 

expenses regardless of transaction volume. 

5. Customization and Governance 

A private blockchain allows the network owner (e.g., the DoD) to define custom governance rules, 

consensus mechanisms, and operational policies. This ensures that the blockchain aligns with specific 

mission requirements, such as auditability, data sharing protocols, and dispute resolution. Public 

blockchains lack this flexibility, as they operate under predefined, community-driven rules that cannot be 

easily altered. 

• Example: The DoD could implement custom smart contracts that include specific compliance 

checks or escalation mechanisms tailored to defense supply chain operations. 

6. Protection Against Network Risks 

Public blockchains are more susceptible to attacks like 51% attacks or Sybil attacks due to their open 

nature. In a private blockchain, the closed and permissioned network minimizes these risks by ensuring 

that only verified participants have access to the network. 

• Example: A private blockchain reduces the risk of bad actors disrupting the network or tampering 

with sensitive supply chain data, which is critical for national security. 

Conclusion 

A private blockchain is the optimal choice for DoD supply chain risk management because it provides the 

necessary security, compliance, performance, and governance capabilities to handle sensitive and mission-

critical operations. While public blockchains excel in decentralization and open access, these features are 

not aligned with the DoD's requirements for control, confidentiality, and regulatory compliance. By 

leveraging a private blockchain, the DoD ensures a secure, efficient, and scalable solution tailored to its 

unique operational and security needs. 

COMMERCIALIZATION/DUAL-USE 

The commercialization opportunities for the blockchain-based smart contract solution for Supply Chain Risk 

Management (SCRM) extend far beyond the Department of Defense (DoD). Given the increasing 

complexity and globalization of supply chains across multiple industries, the technology developed through 

this SBIR initiative has the potential to revolutionize procurement, logistics, and sustainment operations in 

both the public and private sectors. 

Defense and Government Applications 

The primary commercialization opportunity lies within the DoD and other government agencies that require 

robust supply chain visibility and risk mitigation strategies. The U.S. Navy's Strategic Systems Programs 

(SSP) and other military branches can integrate smart contract-enabled blockchain systems to streamline 
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contracting, improve supplier accountability, and enhance security for critical procurement processes. 

Additionally, agencies such as the Defense Logistics Agency (DLA) and the General Services 

Administration (GSA) could leverage this technology to optimize their procurement frameworks, ensuring 

compliance with federal regulations while mitigating supply chain risks. 

Broader Industry Applications 

Beyond defense, industries such as aerospace, automotive, manufacturing, and healthcare can benefit 

significantly from the increased transparency and automation that smart contracts provide. Aerospace 

companies, for instance, could use blockchain to track component origins and ensure compliance with strict 

regulatory requirements. In healthcare, pharmaceutical supply chains could leverage the technology to 

track the authenticity of medications and prevent counterfeit drugs from entering distribution networks. 

Finance and Insurance Sector 

Financial institutions and insurance providers involved in trade finance and supply chain financing could 

utilize blockchain-based smart contracts to automate contract execution, verify delivery milestones, 

and reduce fraud risks. This would not only lower operational costs but also enhance trust between parties 

involved in high-value transactions. 

Commercial Supply Chain and Logistics 

Large retailers and logistics companies could integrate blockchain smart contracts to improve inventory 

tracking, reduce human error in procurement and invoicing, and optimize real-time demand 

forecasting. The ability to execute contracts automatically based on predefined conditions ensures faster 

processing times and improved dispute resolution mechanisms. 

Potential for Dual-Use Technology 

The technology developed through this SBIR initiative has the potential for dual-use commercialization, 

meaning it could be adapted for commercial applications while maintaining its defense-focused 

functionalities. This opens avenues for licensing agreements, joint ventures, and partnerships with private 

sector firms interested in adopting blockchain-driven supply chain solutions. 

Regulatory and Compliance Edge 

With increasing regulatory scrutiny on supply chain integrity—especially regarding cybersecurity and fraud 

prevention—the smart contract framework developed in this SBIR can serve as a compliance tool for 

industries dealing with ITAR, NISPOM, and other regulatory frameworks. Organizations required to 

maintain auditable, immutable records of supply chain transactions would find blockchain an invaluable 

asset in their compliance strategies. 

Future Growth and Expansion 

The growing adoption of blockchain in logistics and supply chain management suggests a long-term 

growth trajectory for this technology. With continued investment in scalability, interoperability with existing 

ERP systems, and integration with artificial intelligence (AI) for predictive analytics, this technology could 

become an industry standard for supply chain resilience. 

By strategically positioning this technology for defense and commercial markets, Groundbreaker 

Solutions can establish itself as a leader in blockchain-driven supply chain innovation, securing long-term 

contracts, licensing opportunities, and industry partnerships that extend beyond the initial SBIR scope. 
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PRIOR WORK 

Groundbreaker Solutions’ extensive background in enterprise architecture, cybersecurity, and blockchain 

development is highly relevant to the blockchain-based smart contract solution proposed in the technical 

volume. With a track record spanning defense, financial, and logistics sectors, the firm has consistently 

demonstrated an ability to design and implement scalable, secure, and efficient systems. Its leadership in 

distributed frameworks and expertise in integrating enterprise resource planning (ERP) and compliance 

systems directly align with the project’s objectives of enhancing supply chain resilience and transparency. 

Additionally, its experience with zero-trust architectures and advanced cryptographic models ensures that 

the proposed blockchain solution meets the stringent security and regulatory requirements of the 

Department of Defense (DoD). 

Groundbreaker Solutions’ work with the U.S. Space Force, where it developed a real-time data aggregation 

platform for weather balloon tracking, closely parallels the supply chain risk management goals outlined in 

the proposal. Its leadership in the expansion of the StratML standard for machine-readable strategic 

communications further underscores its ability to drive technological advancements that enhance data 

transparency and operational efficiency. Furthermore, its contributions to UN Cybercom, where it has been 

actively involved in Solidity-based decentralized autonomous organization (DAO) development, highlight 

its proficiency in smart contract execution and governance. This experience is particularly relevant for 

implementing blockchain-based risk management frameworks, ensuring automated contract enforcement 

and secure, immutable transactions within defense supply chains. 

Beyond its technical expertise, Groundbreaker Solutions has a proven track record of leading large-scale 

transformation initiatives and mentoring teams in emerging technologies. Its experience in financial 

technology, particularly in contract enforcement and trading compliance platforms, provides a strong 

foundation for defining governance models for smart contracts in defense procurement and logistics. Its 

work in catastrophic risk modeling and AI-driven financial projections demonstrates its ability to identify and 

mitigate systemic risks—an essential component of modern supply chain security. With a unique blend of 

blockchain expertise, cybersecurity knowledge, and strategic foresight, Groundbreaker Solutions’ 

contributions to this initiative will be instrumental in delivering a robust, transparent, and resilient supply 

chain management solution for the DoD. 

PRINCIPAL INVESTIGATOR – JASON L. LIND : PRESIDENT / CHIEF ARCHITECT @ 

GROUNDBREAKER SOLUTIONS LLC 

Jason Lind brings over 25 years of expertise in software architecture, enterprise systems, and blockchain 

technologies, making his experience highly applicable to the Small Business Innovation Research (SBIR) 

initiative outlined in this proposal. His extensive background in defense, finance, logistics, and cybersecurity 

uniquely positions him to contribute to the development of blockchain-based smart contract solutions for 

Supply Chain Risk Management (SCRM) within the Department of Defense (DoD). Lind’s work has 

consistently focused on designing scalable, secure, and efficient architectures that integrate seamlessly 

with existing enterprise resource planning (ERP) and compliance frameworks, aligning directly with the 

objectives of this SBIR project. 

Lind’s prior engagements with the U.S. Space Force illustrate his ability to rapidly develop and deploy 

mission-critical solutions within defense environments. His role in designing a real-time data aggregation 

platform for tracking weather balloons involved integrating multiple Postgres databases with ASP.NET MVC 

and SignalR to provide seamless data synchronization and real-time updates. This work is directly relevant 

to the SBIR initiative’s focus on enhancing supply chain transparency and automating critical workflows 

through blockchain-enabled smart contracts. His expertise in zero-trust security architectures further 
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ensures that proposed solutions will meet stringent DoD compliance requirements, such as ITAR and 

NISPOM, while maintaining the highest levels of data integrity and access control. 

Lind’s contributions to the expansion of the StratML standard demonstrate his ability to advance machine-

readable strategic frameworks for improving decision-making within government and defense applications. 

His leadership in this domain has been recognized for its potential to drive greater efficiency and 

accountability in mission-critical operations, a key component of the blockchain-based risk management 

system proposed in this SBIR. Additionally, his involvement in UN CYBERCOM, where he has developed 

Solidity-based decentralized autonomous organization (DAO) architectures, further highlights his 

proficiency in smart contract execution and governance. This hands-on experience with blockchain 

development, combined with his deep understanding of regulatory and compliance frameworks, ensures 

that the proposed SCRM solution is both technically viable and strategically aligned with DoD priorities. 

Beyond technical implementation, Lind’s career has been defined by his ability to lead large-scale 

transformation initiatives and mentor teams in emerging technologies. His experience in financial 

technology, including the design and enforcement of automated trading compliance systems, provides a 

strong foundation for structuring governance models within blockchain-based procurement and logistics 

platforms. His work in AI-driven financial modeling and catastrophic risk assessment reinforces his ability 

to identify, quantify, and mitigate supply chain vulnerabilities through predictive analytics and automated 

decision-making—critical components of the proposed smart contract ecosystem. By leveraging his 

expertise in distributed frameworks, real-time systems integration, and blockchain governance, Lind’s 

contributions to this SBIR initiative will be instrumental in modernizing DoD supply chain operations, 

enhancing resilience, and safeguarding mission-critical assets from emerging risks and disruptions. 

 


