
 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 

 

CLIENT CASE STUDY 

Manufacturing of Charcoal from 

Ekki Wood & Bamboo 
Liberia, West Africa 

 
 
 
 
 

 
Client: M/s. George Akkari | Industry: Renewable Energy & Biomass | Location: Liberia 

NIIR PROJECT CONSULTANCY SERVICES 
www.niir.org | info@niir.org | +91 9097075054 

Transforming Liberia's Forest Resources into Sustainable Energy & 
Economic Value 

 
Techno-Economic Feasibility Study | Market Research | Project Advisory | DPR Preparation 
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ABOUT NIIR PROJECT CONSULTANCY SERVICES (NPCS)  

Niir Project Consultancy Services (NPCS) is a globally recognized industrial consultancy firm headquartered in 
India. With over four decades of domain expertise, NPCS has been the backbone of thousands of industrial 
ventures worldwide — from inception through execution. 

 
NPCS is part of Asia's leading industrial knowledge ecosystem with thousands of project profiles and global 
consulting expertise. 

 

85 
Countries Served 

150K+ 
Clients Served 

150K+ 
Successful Projects 

Delivered 

30+ 
Years in Consulting 

 

 

Core Services 
 

Detailed Project 
Reports (DPR) 

Techno-Economic 
Feasibility Studies 

Market Research & 
Demand Analysis 

Engineering & 
Technical Advisory 
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NPCS was engaged to provide a comprehensive Techno-Economic Feasibility Study and strategic 
project advisory, culminating in a full Detailed Project Report (DPR) with financial modelling, market 
analysis, and production planning. 

PROJECT SNAPSHOT  
 

Client Name M/s. George Akkari 

Location Liberia, West Africa 

Industry Renewable Energy & Biomass Processing 

Project Manufacturing of Charcoal from Ekki Wood and Bamboo 

Services by NPCS Techno-Economic Feasibility Study, Market Research, Project Cost 
Estimation, Strategic Advisory 

Project Status Feasibility reviewed and approved; proceeding to implementation phase 

 

 
CLIENT OVERVIEW & INVESTMENT OBJECTIVE  

M/s. George Akkari is an entrepreneur based in Liberia, West Africa, with a strong vision to establish a 
vertically integrated manufacturing enterprise that harnesses the country's rich natural resource base. Liberia's 
vast forest reserves and rapidly growing bamboo plantations present a compelling opportunity for biomass-
based industries that are both economically viable and environmentally responsible. 

 
The client approached NPCS seeking a structured investment advisory for a large-scale manufacturing 
business. Key objectives outlined by the client included: 

 
• Identifying a high-potential industrial manufacturing opportunity suited to Liberia's resource landscape 

• Maximizing the use of locally available, renewable raw materials — ekki wood and bamboo 

• Establishing an environmentally sustainable and scalable manufacturing operation 

• Generating long-term economic value with both domestic and international market reach 

• Building a business with strong ROI, manageable risk profile, and a clear implementation roadmap 
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PROBLEM STATEMENT & CHALLENGES  

Establishing a manufacturing enterprise in a developing market like Liberia comes with a unique set of 
strategic, technical, and financial challenges. NPCS identified and systematically addressed each of these: 

 
 

Market Intelligence Gap Limited structured data on charcoal market dynamics, pricing benchmarks, and 
export demand channels in West Africa. 

 
Technical Knowledge 
Deficit 

Absence of established industrial carbonization technology standards and quality 
benchmarks for charcoal production at scale in the region. 

 
Financial Risk & 
Uncertainty 

Uncertainty around capital requirements, break-even timelines, and return 
projections without validated financial models. 

 
Raw Material Supply 
Chain 

Need to assess the long-term sustainability and scalability of ekki wood and 
bamboo sourcing without disrupting ecological balance. 

 
Regulatory & 
Compliance 
Complexity 

Navigating environmental regulations, forestry permits, and export licensing 
requirements for biomass products in Liberia. 

 
Infrastructure & 
Logistics 

Gaps in local infrastructure for production facilities, storage, and distribution 
networks for industrial-scale charcoal export. 
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OUR APPROACH & STRATEGIC METHODOLOGY  

NPCS deployed a structured, five-stage consulting methodology to deliver a comprehensive and bankable 
feasibility study for M/s. George Akkari. Each phase was designed to progressively build investment confidence 
while minimizing risk. 

 

Phase 1 
Project 

Identification 

Evaluated multiple investment sectors against Liberia's natural resource profile; charcoal 
from ekki wood and bamboo emerged as the highest-potential match for the client's 
investment criteria. 

Phase 2 
Market Analysis 

Conducted in-depth analysis of domestic charcoal demand, regional export 
opportunities across ECOWAS markets, and international demand for high-quality eco-
charcoal in BBQ and industrial segments. 

Phase 3 
Technical 
Feasibility 

Evaluated carbonization technologies (retort kilns, drum kilns, continuous carbonization 
plants), production capacity planning, raw material yield ratios, and quality standards for 
exportable charcoal. 

Phase 4 
Financial 
Modelling 

Built a comprehensive financial model covering CapEx, OpEx, break-even analysis, NPV, 
IRR, and payback period projections to validate investment viability. 

Phase 5 
Implementation 

Strategy 

Developed a phased project execution roadmap with timelines, vendor shortlisting for 
machinery, plant layout recommendations, and regulatory guidance for permits and 
certifications. 
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SCOPE OF SERVICES DELIVERED  

NPCS delivered an integrated consulting engagement covering every dimension of project evaluation and 
planning: 

 

✔ Detailed Project Report (DPR) Preparation 
Complete project blueprint covering all technical, financial, 
and market dimensions. 

✔ Plant Layout & Production Planning Optimized 

facility design, capacity planning, and equipment layout for 
efficient workflow. 

✔ Machinery Selection & Technical Specs 
Identification of suitable carbonization kilns, processing 
equipment, and packaging systems. 

✔ Financial Modeling & Projections 
Five-year financial forecasts including revenue, costs, 
margins, and ROI analysis. 

✔ Market Validation & Demand Research Primary 

and secondary research on charcoal market demand 
locally and for export. 

✔ Raw Material Sustainability Study 
Assessment of ekki wood and bamboo availability, 
harvesting cycles, and supplier landscape. 

✔ Regulatory & Compliance Guidance Navigation 

of forestry regulations, environmental clearances, and 
export certifications. 

✔ Implementation Roadmap 
Phase-wise project execution plan with timelines, 
milestones, and risk mitigation strategies. 

http://www.niir.org/
mailto:info@niir.org


NIIR PROJECT CONSULTANCY SERVICES Client Case Study: Charcoal Manufacturing | Liberia 

www.niir.org | info@niir.org | +91 9097075054 Page 7 

 

 

TECHNICAL INSIGHTS: CHARCOAL MANUFACTURING PROCESS  

Raw Materials 

The project leverages two primary feedstocks abundant in Liberia: 

• Ekki Wood (Lophira alata): A dense, slow-burning hardwood yielding high-calorific-value charcoal with 
low ash content — ideal for premium industrial and export-grade markets. 

• Bamboo: A fast-growing, renewable biomass that reaches harvestable maturity in 3-5 years. Bamboo 
charcoal is increasingly in demand for eco-labelled consumer products. 

 

 

Step-by-Step Manufacturing Process 
 

 
Step 1 

Raw Material Procurement Controlled harvesting of ekki wood logs and bamboo culms from 
approved forestry zones; transport to production facility. 

 
Step 2 

Pre-Processing & 
Sizing 

Cutting, chipping, or sizing of raw material into uniform dimensions for 
consistent carbonization output. 

 

Step 3 
Drying & Moisture 
Reduction 

Solar or kiln-based drying to reduce moisture content to below 20%, 
ensuring efficient carbonization and higher charcoal yield. 

 
Step 4 

Carbonization 
(Pyrolysis) 

Loading of dried material into retort kilns or drum kilns; controlled 
thermal treatment at 400-700°C in low-oxygen conditions to convert 
biomass into charcoal. 

 
Step 5 

Cooling & Stabilization Controlled cooling of charcoal inside sealed chambers to prevent 
spontaneous ignition before handling. 

 
Step 6 

Screening & Grading Mechanical screening to separate charcoal by size and remove fines; 
grading to meet domestic and export quality standards. 

 
Step 7 

Packaging & Dispatch Packaging in branded bags (1kg, 5kg, 10kg, 25kg) or bulk containers for 
industrial clients; preparation for local distribution or international export. 

 

 
Key Equipment & Technology 

• Retort kilns or drum kilns for high-efficiency carbonization 

• Industrial drying chambers (solar-assisted or kiln-based) 

• Mechanical screening and grading equipment 

• Automated packaging and bagging machines 

• Weighbridge, storage silos, and logistics infrastructure 
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FINANCIAL & MARKET ANALYSIS  

Investment Estimate 
 

 

 

 
Financial Indicators 

 

IRR 
Attractive internal rate of 
return in line with regional 

manufacturing norms 

Payback Period 
Estimated 4-6 years based 
on production capacity and 

market pricing 

Break-Even 
Achievable within 2-3 
years of full production 

commencement 

NPV 
Positive net present value 
at standard discount rates, 

confirming investment 
viability 

 

 
Market Demand & Growth Outlook 

The charcoal market represents a compelling investment opportunity driven by multiple structural demand 
factors: 

 
• Africa is the world's largest charcoal consuming region — over 60% of the continent's population relies 

on charcoal as a primary cooking fuel. 

• Global demand for high-quality bamboo charcoal is growing at a CAGR of 4-6% driven by eco-labelled 
BBQ markets in Europe, the Middle East, and East Asia. 

• Industrial charcoal (metallurgical grade) is in sustained demand from steel and ferro-alloy industries 
seeking low-sulphur, low-ash fuel alternatives. 

• Liberia's geographical position in West Africa provides logistics advantages for export to neighbouring 
ECOWAS markets and Atlantic shipping routes to Europe. 

• Growing global restrictions on fossil fuels are accelerating the shift toward renewable biomass fuels in 
both domestic and industrial markets. 

Land & Civil Infrastructure Production facility construction, boundary walls, internal roads, 
warehouses 

Charcoal Kilns & 
Carbonization Equipment 

Primary production machinery — retort kilns and drum kiln systems 

Raw Material Storage & Pre-
Processing 

Drying yards, chipping equipment, raw material handling facilities 

Processing, Grading & 
Packaging Units 

Screening lines, packaging machines, weighing and quality control 
equipment 

Utilities & Services Power supply (generator + grid), water systems, fire safety 
infrastructure 

Working Capital (Year 1) Raw material inventory, operational expenses, labour, logistics 

Pre-Operative Expenses Regulatory approvals, project consultancy fees, trial production costs 
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PROJECT EXECUTION TIMELINE  
 

Month 1-2 
Project Initiation 

Client engagement, scope finalization, data collection, initial site assessment, 
regulatory framework mapping. 

Month 3-4 
Feasibility & 
Market Study 

Primary market research, demand analysis, raw material sourcing study, competitor 
benchmarking, technical evaluation. 

Month 5-6 
Financial 

Modelling & DPR 

Full project cost estimation, financial projections, NPV/IRR modelling, plant layout 
design, machinery specification. 

Month 7-8 
Review, Advisory 

& Approvals 

DPR presentation to client, stakeholder review, regulatory approvals guidance, vendor 
shortlisting. 

Month 9-12 
Implementation 

Planning 

Procurement planning, civil construction supervision framework, machinery 
procurement, trial production roadmap. 
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“NPCS provided us with an exceptionally detailed and structured feasibility analysis for 
our charcoal manufacturing project. Their team demonstrated deep understanding of the 
technical, financial, and market dimensions of our business. The comprehensive 
approach gave us the clarity and confidence we needed to commit to this investment and 
move forward with implementation. We highly recommend NPCS to any entrepreneur 
seeking professional industrial consultancy.” 

— M/s. George Akkari 
Entrepreneur | Liberia, West Africa 

RESULTS & OUTCOMES  

The NPCS engagement delivered measurable value across strategic, technical, and financial dimensions for 
M/s. George Akkari: 

 

✔ Investment Decision Confidence 
The client received a bankable, investor-grade DPR 
that validated the project's financial and technical 
viability, eliminating ambiguity from the investment 
decision. 

✔ Risk Mitigation 
Systematic identification and mitigation of supply 
chain, regulatory, and market risks before capital 
commitment, significantly reducing project risk 
exposure. 

✔ Market Positioning 
NPCS's analysis revealed untapped export 
opportunities in premium eco-charcoal segments, 
enabling the client to plan for higher-margin revenue 
streams beyond domestic markets. 

✔ Technical Clarity 
A complete technology evaluation enabled the client to 
select the optimal carbonization system, reducing 
CapEx and improving production efficiency 
projections. 

✔ Strategic Roadmap 
A phased implementation plan with clear milestones 
reduced execution complexity and provided a 
structured pathway from feasibility to full commercial 
operations. 

✔ Long-Term Sustainability 
Integration of sustainable sourcing practices and eco- 
certification guidance positions the project for premium 
market access and long-term operational viability. 

 
 

 

CLIENT TESTIMONIAL  
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WHY CHOOSE NPCS  

NPCS has established itself as the preferred industrial consultancy partner for entrepreneurs, MSMEs, and 
institutional investors across 85 countries. Here is why: 

 
★ Proven Industrial Expertise 
30+ years of domain knowledge across 500+ 
manufacturing sectors — from agro-processing and 
chemicals to advanced biomass and renewable energy. 

★ Global Market Intelligence 
In-depth understanding of demand trends, pricing 
dynamics, and regulatory environments across Asia, 
Africa, the Middle East, and Americas. 

★ Data-Driven Feasibility 
Every project recommendation is backed by primary 
research, validated financial models, and rigorous 
technical analysis — no assumptions, only evidence. 

★ End-to-End Project Support 
From project identification and DPR preparation to 
implementation planning and vendor advisory — a 
single, integrated consulting partner. 

★ Risk Mitigation Focus 
NPCS's systematic risk identification approach 
protects clients from regulatory, technical, and market 
surprises before capital is deployed. 

★ Investor-Grade Deliverables 
DPRs and feasibility studies prepared to international 
standards, suitable for bank financing, investor 
presentations, and government approvals. 
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READY TO BUILD YOUR NEXT INDUSTRIAL PROJECT? 

Partner with Niir Project Consultancy Services (NPCS) to transform your investment idea into a 
profitable industrial venture. 

🌐 www.niir.org | 🌐 info@niir.org | 🌐 +91 9097075054 

www.entrepreneurindia.co 

The charcoal manufacturing sector in West Africa represents a strong, multi-decade opportunity. 
With the right feasibility foundation — as provided by NPCS — investors can enter this market with 
clarity, confidence, and a competitive edge. 

CONCLUSION  

This case study demonstrates how NPCS's structured consulting methodology — combining market 
intelligence, technical expertise, and robust financial modelling — enables entrepreneurs and investors to 
make high-confidence investment decisions in complex industrial environments. 

 
For M/s. George Akkari, NPCS delivered not just a feasibility report, but a complete investment roadmap for a 
sustainable, scalable charcoal manufacturing enterprise in Liberia — one that leverages the country's natural 
resource advantage while targeting premium domestic and export markets. 

 
The project exemplifies NPCS's ability to identify viable industrial opportunities in emerging markets, validate 
them rigorously, and equip clients with the knowledge and confidence to execute successfully. 
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