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Research 
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Green Blockchain for Industry

Energy-efficient consensus 
mechanisms

Alternative, low-power mining 
methods

Sustainable integration of blockchain 
in industrial systems

Conducted within the Automation and Manufacturing 
Laboratory (LAP)
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1. Aim and Contribution

• Improve resource management in brick factories

• Resources:

Aims: Contributions:

• Proposed a smart contract-based solution for a local 

traditional factory (SNG)

• Case study of the SNG factory

• Implemented on Green Blockchain using Smart Contracts
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o Now: Material, Human, Time, 

Information and Data.

o Later: Energy, Equipment and 

Machinery, etc.



2. Introduction

Traditional brick manufacturing 
in Algeria struggles with:

• Inefficient resource tracking
• Lack of transparency
• Minimal digital integration

Context

Propose a blockchain-
based solution using 
Solidity smart 
contracts to address 
these challenges.

Objective

SNG Brick 
Factory

Case Study

• Optimize resource flows
• Ensure tamper-proof data 

recording
• Enable real-time process 

visibility

Goals



Blockchain

Decentralized Digital Ledger

➤ Records transactions across a network of computers.

Chain of Blocks

➤ Ledger is composed of a chain of blocks, where each block 
contains a number of transactions.

Record Immutable

➤ The transactions are grouped together and added to the 
chain in a linear, chronological order. Once added, the 
information in the block cannot be altered or deleted.

Cryptographic Security

➤ Cryptography is used to secure the information stored in the 
blocks, and enables secure transfer of digital assets and 
information.

"Blockchain is a digital

ledger that keeps a record

of all transactions across a

network of computers."

2.1 
Blockchain
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2.2
Smart Contract

Party 2

Transactions

Party 1

Smart Contract

Blockchain

Creat Transactions

Included in a Block

A smart contract is a self-executing 
program that automates agreements on 
the blockchain when predefined conditions 
are met.

Solidity is a high-level, contract-oriented 
programming language that is used for 
writing smart contracts on the Ethereum-
compatible blockchain

How smart contract works



3. Projects using 
Decentralized applications (Dapps) in Algeria

Professional services firm that provides 
consulting, engineering, and design of 
custom technology solutions to help 
businesses solve complex problems 
with accuracy and efficiency.

Simform

Algeria Finlab is a government-
supported innovation lab to help 
startups safely test and grow 
financial solutions for the Algerian 
market.

Algeria Finlab

Numidia Valley focuses on creating an 
infrastructure for education, gaming, 
entertainment, and IP ownership.

Numidia Valley

CreaTech is a cutting-edge technology 
company that specializes in providing 

innovative solutions to a wide range 
of business challenges.

CreaTech 

It's a research hub to explore 
blockchain storage technology by 

bringing together academics, 
researchers, and industry experts.

Lambda Blockchain

A fintech business that enables users 
to pay for local services and buy 

digital assets 

Crypto Recharge

Use Cases
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3. Benefits of Blockchain and Smart Contracts

Blockchain:

• Decentralized, immutable, 

transparent

Smart Contracts:

• Self-executing code on the 

blockchain

• Reduces intermediaries and errors

Benefits for Industry:

• Automation, trust, cost savings
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4. Research Gap

11

Gap

Limited digital 
integration

Lack of blockchain 
in the local 
factories

Traditional brick industries

Manual systems, 
lack transparency

No traceability or 
energy efficiency

Focus Region

Algeria, Batna

Traditional brick 
industries

321



5. Case Study - SNG

• Founded in 2013 by Spanish firm Equipceramic; nationalized
in 2019 to boost Batna’s building materials industry.

• Specializes in manufacturing and delivering construction
materials.

• Employs 135 staff under general management.

• Directed by Mr. Taouririt Kamel, also a co-author of the
paper.

• Factory covers 75,000 m²: raw material park, manufacturing
workshop, warehouse, and storage area.

• Daily production capacity: ~10,000 bricks.

• Strong candidate for Smart Contract integration.
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Manufacturing Process

Main steps: Mixing and 
homogenising

Raw material

Prepare brick 
mixture

Extrude into
standard 
moulds

Drying 
tunnel

96-102°C

Firing Kiln
1020-1030°C

Clay

Efflorescence

End-Product

Dried productGreen product

Additives

Water

Bricks
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5.1 Decentralized applications in resource 
management

14
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Impacted Fields

Stock control

Tracking

forecasting

Replenishment

Role of Blockchain

Real-time data tracking

Tamper-proof and 
transparent records



From Workflow to Blockchain

1. Model Resource Flow
BPMN 2.0 Diagram (Factory Workflow)
2. Translate to Smart Contract Logic
Tasks as Functions, Events as Triggers, Roles as 
Access
3. Implement with Blockchain Tools 
Solidity, HTML, JS (Firefox), IPFS for Storage

Result:
Automated, Transparent, and Decentralized
Factory Resources Management
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5.2 
Smart Contracts Proposition

Magasin
(Consumer spending + 
Movement of articles)

Parc
(Raw Material)

Production

Storage
(Final Product) 

Simplified UML Class Diagram
for contract modules
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5.4
Minimizing Gas Costs in Smart Contracts

• Gas is the fee required to perform 
operations on the blockchain.

• High gas usage = higher execution 
costs.

• Optimizing smart contract design 
reduces gas consumption and 
improves efficiency.
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Feature
On-Chain 
DApps

Hybrid dApps (On-Chain + Off-
Chain)

Cost High Lower

Performance
Low (limited
throughput)

Higher (off-chain processing)

Transparency Full
Partial (depends on off-chain 
choices)

Decentralization Full Partial

Auditability Easy More complex

Development
Speed

Slower Faster (due to off-chain flexibility)

Github:
• On-Chain:
https://github.com/AimeneBoughrira/Smart
-contract-ressource-management
• Hybrid:
https://github.com/AimeneBoughrira/Resso
urceManagement

(On-Chain vs Hybrid) DApps in Industrial Blockchain 
Applications: The Case of SNG Brick Manufacturing
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Modules in Javascript 1- Upload Data
(JSON file)

4- Storing Hash of Data in Blockchain 

2- Request
Data Hash

3- Get
the Hash

High Costs

Low Cost

Smart Contracts

Write Data directly to Blockchain

Off-chain storage + On-chain
(Hybrid) 

On-chain

Smart Contract

On-Chain VS Hybrid
Architectures
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Data Saving Interval and Cost

(Dapp)
Update 

Frequency to 
Blockchain

Every 
Transaction

Every 
Day

Every 
Week

Every 
Month

Cost (per year)
≃15,605
USD (High)

≃1,190
USD

≃169
USD

≃39
USD

Data integrity 
risk

Very Low Low Medium High

(Ethereum as an exemple in 05/05/2025, Data SNG 2024)

(DApp)
Update Frequency to 

Blockchain

Parc

(Raw 

Materials 

Order)

Magasin
(Consumer 

spending + 

Movement 

of articles)

Storage 
(Final 

Products 
Order)

Transaction Interval 
(per month)

≃ 90 ≃ 97 ≃ 300

Weekly

High

Low
Transaction Frequency

Daily

Data integrity risk

Cost
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PME Pro
vs
Smart Contracts

Resources 
Feature

PME Pro (Traditional 
Application's Brick 

Factory)

DApps with Smart Contracts 
(Solidity)

Cost N/A Low

Time 
consumption

High Low

energy 
consumption

Low (Single factory
operations)

High (ex: BC that uses Proof of Work,
Public BC)
Low (ex: BC that uses Proof of Stake,
Privat BC, etc.)

Data system Centralized (Vulnerable) Decentralized (Secure)

Physical waste High (Ineffective tracking) Low (Accurate tracking)

Communication
Fragmented
communication across
departments

Integrated and decentralized
communications protocol

Automation Manual Automated

Data integrity 
risk

Very High Low
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6. Conclusion & Future Work

This work demonstrates that blockchain technology, particularly through smart contracts, offers

significant potential to transform traditional manufacturing processes. Applied to the SNG brick

factory, the proposed solution improves traceability, automates operations, and enhances

resource management efficiency. The implementation revealed the comparative benefits of on-

chain and hybrid DApps in industrial environments. Future research will focus on integrating IoT

for real-time data acquisition, minimizing gas costs, and deploying the solution on green and

scalable platforms like Solana. Ultimately, this initiative aims to pave the way toward a

sustainable and green blockchain infrastructure for Algerian industry.
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