Whitepaper |

e A
g 1 o i
A W | N &)
= ! ¥ 1. o | |7 o
=7 & LT rL |
7 | Lttt RECE)
AV | [ S—
|

Defining the Basic Chemicals
and Metals Opportunity:

A Strategic Industrial Blueprint
for Africa

Dr. Peter Oladipupo \
Founder & CEO Py ‘,ee

info@pyvee.com WWW.pyvee.com




DEFINING THE BASIC CHEMICALS AND METALS OPPORTUNITY: A
STRATEGIC INDUSTRIAL BLUEPRINT FOR AFRICA

Author: Dr. Peter Oladipupo, Founder and CEO, PyVee.

Executive Summary

Africa’s reality is defined by a profound industrial paradox. It is a continent endowed with an
unparalleled wealth of mineral resources, yet it remains structurally dependent on imported basic
industrial inputs. This gap between resource potential and industrial reality represents a significant
loss of economic value and strategic autonomy. At PyVee, we have defined a new market segment
called the Basic Chemicals and Metals (BCM) market to more accurately represent and activate
the opportunity at the intersection of Africa’s mineral resource base and its growing demand for
industrial inputs. This whitepaper defines the BCM concept, estimates its market size, and outlines

the technological solution to resolve the paradox.

The continent holds over 30% of the world's mineral resources, including dominant global shares
of cobalt, platinum group metals (PGMs), bauxite, and phosphate rock.! However, this endowment
has not translated into industrial self-sufficiency. Instead, Africa exports raw ores at low prices
and re-imports finished and intermediate products at a massive premium, ceding the most lucrative
stages of the value chain to foreign processors. In 2023, Sub-Saharan Africa alone ran a
merchandise trade deficit of over $25 billion, driven by imports of manufactured goods, chemicals,

and machinery.’

The BCM framework challenges the conventional, siloed classification of "mining" and
"chemicals" as separate industries. This distinction, a legacy of developed-world industrial
structures, is misaligned with the geological reality of Africa, where complex ore bodies are
naturally suited for integrated processing. Many mineral assets, from the Copperbelt's copper-
cobalt ores to South Africa's chromite seams and Guinea's bauxite deposits, are chemical
feedstocks capable of yielding both metal and chemical products along a single, optimized
pathway. The BCM framework formalizes this co-production potential, offering a resource-

efficient model for industrial development that maximizes value from a shared asset base.



The immediate opportunity for import substitution is substantial. Based on a bottom-up analysis
of Africa's import bill, the Total Addressable Market (TAM) for BCM products is estimated to be
over $65 billion annually. This market is comprised of foundational industrial inputs the continent

currently imports in vast quantities, including:

e Fertilizers & Agrochemicals: >$10 billion

e Base Metals & Industrial Acids: >$15 billion

e Iron, Steel & Alloying Metals: >$25 billion

e Light Metals & Specialty Chemicals: >$15 billion

This TAM is not speculative; it represents existing, proven demand currently met by foreign
suppliers. Capturing even a fraction of this market would catalyze transformative economic
growth. However, historical barriers such as high capital costs, long project timelines, and

infrastructure deficits have hindered the development of large-scale processing facilities.

PyVee’s modular chemical-metallurgical platform is the technological catalyst designed to
overcome these barriers. Built on the core principles of Process Intensification (PI) and modularity,
our platform offers a capital-light, flexible, and rapidly deployable solution. PI shrinks plant
footprints and enhances resource efficiency, while modular, factory-built systems de-risk
investment, shorten time-to-market, and allow for scalable deployment tailored to local resource
availability and market size. This approach transforms the investment profile from a high-risk,

multi-billion-dollar "mega-project” into a more bankable, phased, and scalable proposition.

This whitepaper outlines the BCM market opportunity in detail, providing regional deep dives into
the Copperbelt, Southern Africa, and West Africa. It demonstrates how PyVee’s platform can be
configured to activate specific BCM pathways - from producing battery precursors and sulfuric
acid from copper-cobalt ores to co-producing ferrochrome and chromium chemicals from
chromite. Finally, it provides a blueprint for structuring success through innovative financing,
enabling policy, and targeted human capital development. We invite investors, policymakers, and
industry leaders to engage with us to activate this new industrial paradigm and unlock Africa’s

true economic potential.



1.0. The African Industrial Paradox: A Continent of Resources, A Market of

Imports

Africa’s economic narrative is dominated by a persistent and costly contradiction: the continent
possesses a world-class endowment of mineral resources, yet its industrial sectors remain heavily
reliant on imported finished and intermediate goods.! This structural imbalance, where raw
materials are exported for a fraction of their potential value only to be re-imported as high-cost
industrial inputs, represents the core of the African Industrial Paradox. This section quantifies the
scale of this paradox, mapping the continent's resource wealth against its import dependency to

reveal the magnitude of the economic value being forfeited.

1.1. Mapping Africa's Unrivaled Mineral Endowment

Africa's geological wealth is foundational to the global economy and the ongoing energy transition.
The continent hosts approximately 30% of the world's total mineral reserves, with a strategic
dominance in several key commodities.” It ranks first or second globally in reserves of bauxite,
cobalt, industrial diamonds, phosphate rock, platinum-group metals (PGM), vermiculite, and
zirconium.” This is not merely a quantitative advantage; it is a strategic one, as many of these

minerals are deemed critical for modern technologies.

The distribution of this wealth is concentrated in several key countries and regions, making them

pivotal to global supply chains:

e Cobalt: The Democratic Republic of Congo (DRC) is the epicenter of global cobalt supply,
accounting for over 70% of world output and holding approximately half of all proven
reserves.” This single resource makes the DRC indispensable for the manufacturing of
lithium-ion batteries for electric vehicles (EVs) and consumer electronics.

¢ Platinum Group Metals (PGMs): South Africa holds a near-monopoly on PGMs, with over
80% of the world's reserves located in the Bushveld Igneous Complex.” These metals,
including platinum and palladium, are vital for automotive catalytic converters and emerging
hydrogen fuel cell technologies.

e Bauxite: Guinea possesses 23% of the world's bauxite reserves, the primary ore for
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aluminum, and is the second-largest global producer.” Its reserves are particularly prized for
their high alumina and low silica content, which lowers processing costs.'!

e Phosphate Rock: Morocco controls over 70% of the world's phosphate rock resources, a
mineral essential for the production of fertilizers that underpin global food security.’

e Other Critical and Industrial Minerals: The continent's wealth extends further. Zimbabwe
holds Africa's largest lithium reserves.” The Copperbelt, stretching across the DRC and
Zambia, is a globally significant source of copper.” Gabon is the world's third-largest producer
of manganese, and Mozambique and Tanzania hold significant graphite reserves, both critical

for batteries and steel production.”

Furthermore, detailed geological mapping reveals that these mineral deposits are often complex
and co-located.'” It is common to find ore bodies containing multiple valuable elements, such as
copper-cobalt, gold-uranium-PGM, and iron-manganese combinations. This geological reality of
polymetallic ore bodies is a critical precursor to the integrated processing model proposed by the

Basic Chemicals and Metals (BCM) framework.

1.2.  The Structural Gap: Analyzing the Dependency on Imported Industrial Inputs

Despite this immense resource base, African nations are overwhelmingly net importers of the
value-added products derived from these same minerals. This structural gap is evident across the
continent's trade data. In 2022, Sub-Saharan Africa (SSA) recorded a merchandise trade deficit of
over $25 billion, with total imports reaching $421 billion.” A significant portion of these imports

consists of industrial inputs that could theoretically be produced locally.

A comprehensive study of Africa's trade patterns found that approximately 10% of all products
imported by value are "dependent" products, where the continent relies excessively on foreign

supply. These are concentrated in machinery, transportation equipment, and, critically, chemicals.’

e Chemicals Dependency: The chemical import bill is substantial. In 2022, SSA's chemical
imports from just its top partners—China, India, and South Africa—exceeded $16 billion.'?
South Africa, which boasts the continent's largest and most advanced chemical sector, is itself

highly dependent on imports to supply its own industries.* Nigeria, a major oil producer,



imported over $720 million in organic chemicals alone in 2023, highlighting a failure to move
downstream from its hydrocarbon base.'” This dependency is particularly acute for industrial
chemicals like sulfuric acid and caustic soda, which are essential reagents for mineral
processing itself.'®

e Metals & Manufacturing Dependency: The paradox extends to basic metals. The East
African steel market, for instance, is experiencing a construction boom but remains heavily
dependent on imported raw materials and finished steel products.'® South Africa, a world-
leading exporter of iron ore, still imports specialized steel products and has seen its local steel

sales decline while exports of raw ore have surged.”

This dynamic creates a fundamentally inefficient and value-destroying economic cycle. The
continent exports raw bauxite at a modest price of around $65 per ton, only to import the processed
aluminum metal at over $2,300 per ton, a more than 35-fold increase in value captured entirely

outside of Africa.®

1.3.  The Cost of the Status Quo: Economic Vulnerability and Lost Value

The consequences of this industrial paradox are profound, trapping many African economies in a
state of perpetual vulnerability and unrealized potential. This model, where value addition happens
elsewhere, is the modern manifestation of the "scourge of raw materials" problem, where resource

wealth paradoxically leads to slower development and economic instability. '

The primary costs of this status quo are:

e Economic Vulnerability: Extreme commodity dependence—a reality for 45 out of 54
African countries—leaves economies highly exposed to global price volatility.”! A downturn
in the price of a single commodity can have devastating effects on national budgets,
employment, and investment.

e Lost Value and Industrial Stagnation: By failing to engage in local processing and
beneficiation, African countries forfeit the most profitable segments of the global value
chain.'” This not only represents a direct financial loss but also prevents the development of

downstream industries, the creation of higher-skilled jobs, and the cultivation of a robust



manufacturing base. As the President of the African Development Bank, Dr. Akinwumi
Adesina, has stated, Africa's failure to process its own raw materials is a critical vulnerability,
and industrialization is a "necessity, not a luxury".”?

e Strategic Subordination: This economic model undermines strategic autonomy. The global
energy transition is set to dramatically increase demand for minerals like cobalt, lithium, and
copper.® If Africa continues to only export these as raw materials, it risks simply reinforcing

the old colonial economic patterns on a larger scale, supplying the building blocks for the

21st-century global economy while reaping only a fraction of the benefits.'

Breaking this cycle is the central challenge for African development. The first step is to correctly
diagnose the problem not as an inescapable curse, but as a structural flaw in the industrial model -

a flaw that an integrated approach like the BCM framework is designed to correct.

Table 1: The African Industrial Paradox at a Glance

Africa's Share of Kev African Estimated Annual
Mineral/Resource Global Pr);) ducin Related Imported African Import
Reserves/Production Coun trief Product(s) Value (US$
(%) Billion)
>50% Reserves; . Battery Precursors,
Cobalt ~70% Production * DRC, Zambia Processing Reagents >$0.5 B
. >25% Reserves; Guinea, Ghana, Aluminum Metal, 23
Bauxite >25% Production > Sierra Leone Aluminum Sulfate >$5.0 B
o 2 South Africa, Catalytic Converters, | >$2.0 B (as part of
PGMs >80% Reserves Zimbabwe Fuel Cells finished vehicles)
Phosphate Rock >70% Reserves Morocco NPK & Finished >$8.0 B >4
Fertilizers
. . . >$0.5 B (Acid);
DRC, Zambia Sulfuric Acid
~10° ion ’ ’ ’ ’ >$1.0 B (Products
Copper 10% Production South Africa Copper Products 16 ( ucts)
Ferrochrome,
. 0 10 South Africa, Chromium >$2.0 B (Steel &
Chromite >70% Reserves Zimbabwe Chemicals, Stainless | Chemicals)
Steel
~2% Production (but South Africa, Steel Products (Hot- 25
Iron Ore significant reserves) 7| Mauritania Rolled, etc.) >$10.0B

Note: Import values are estimates based on aggregated data for key products within each category

and represent the direct import substitution opportunity.




2.0. Redefining the Opportunity: The Basic Chemicals and Metals (BCM)
Market

The African Industrial Paradox is rooted in a flawed conceptual model that artificially separates
the mining and chemical industries. This division, inherited from mature industrial economies,
fails to recognize the intrinsic chemical nature of Africa's mineral wealth. To unlock the continent's
potential, a new framework is required - one that views mineral resources not merely as ores to be
extracted, but as complex chemical feedstocks to be transformed. This section introduces the Basic
Chemicals and Metals (BCM) market, an integrated framework designed to align industrial

strategy with Africa's unique geological and economic reality.

2.1. Beyond Silos: Why Conventional Industry Classifications Fall Short in Africa

Traditional industrial analysis places "Metals & Mining" and "Chemicals" into distinct silos. This
classification is logical in economies where specialized firms operate at different points in a long,
disaggregated value chain. However, in the African context, this separation obscures a

fundamental truth: the raw material source for both sectors is often one and the same.

African ore bodies are frequently complex polymetallic and multi-mineral assemblages.'”> They
are not simple deposits of a single element but chemical systems containing a host of valuable
components. The conventional approach, which focuses on isolating a primary metal, often treats
the remaining components as waste, ignoring their potential as chemical precursors. This leads to

profound inefficiencies.

Consider these examples where the line between "mineral" and "chemical" is already blurred:

¢ Chromite (FeCr:0.4): This ore is the primary source for ferrochrome, a metal alloy essential
for stainless steel. Simultaneously, lower grades of the same ore are processed to produce
sodium dichromate, a foundational chemical for the leather tanning, pigment, and
electroplating industries.

¢ Baucxite (AI(OH)s/AIO(OH)): While its main use is to produce alumina for aluminum metal,



a significant portion is also used to manufacture aluminum sulfate for water treatment,
aluminum hydroxide as a fire retardant, and other specialty chemicals and abrasives.”°
e Ilmenite (FeTiOs): This mineral is a source for both titanium metal and titanium dioxide

(TiO) pigment, a high-value chemical used in paints, plastics, and paper.°

These are not isolated cases. Detailed mineral deposit maps of Africa show a consistent pattern of
co-occurrence, such as Copper-Cobalt-Uranium, Iron-Vanadium-Titanium, and Phosphate-
Uranium deposits.'> This geological reality demands an industrial model that is integrated by
design, capable of valorizing the complete chemical profile of the ore rather than just a single

constituent element.

2.2. The BCM Framework: An Integrated View from Mineralogy to Market

To address this disconnect, we propose the formal definition of the Basic Chemicals and Metals

(BCM) market.

The BCM market is defined as: The economic opportunity arising from the integrated
processing of mineral resources to co-produce foundational metals and essential

chemical products within a single, optimized value chain.

This framework is built on a fundamental shift in perspective: from extraction to transformation.
It recognizes that an ore body is a chemical feedstock, and the goal of processing is to unlock the
maximum economic value from its constituent elements through integrated chemical and

metallurgical pathways.?

The BCM model aligns industrial processing with the principles of a circular economy and
resource efficiency. What is considered "waste" in a siloed model becomes a valuable co-product

in an integrated BCM facility. For example:

e Sulfur, present in many copper, nickel, and zinc sulfide ores, is often released as sulfur
dioxide (SO2) during smelting—an environmental pollutant. In a BCM facility, this SO- is
captured and converted into sulfuric acid, a critical chemical reagent that is often imported at

great expense.’’ This creates a closed-loop system where the "waste" from metal extraction
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becomes the key input for the chemical leaching process.

¢ Red Mud, the bauxite residue from the Bayer alumina process, is a major disposal challenge

for traditional refineries. Viewed through a BCM lens, it is a secondary resource rich in iron,

titanium, and valuable rare earth elements, which can be recovered through further

processing.*

By formalizing this integrated approach, the BCM framework provides the necessary language

and analytical structure to design, finance, and operate facilities that are inherently more efficient,

profitable, and environmentally sustainable.

2.3.

Formalizing Co-Production: Maximizing Value from Complex Ore Bodies

The BCM framework can be applied to a wide range of Africa's most important mineral assets,

creating dual output streams of high-demand products. The following pathways illustrate the

practical application of the BCM model:

o Pathway 1: Copper-Cobalt Sulfide Ores (DRC/Zambia)

O

Geology: The Central African Copperbelt hosts vast sediment-hosted sulfide ores
containing copper, cobalt, and sulfur.*

BCM Process: Instead of simply smelting the ore for copper and cobalt, an integrated
BCM facility employs a sulfatizing roast. This pyrometallurgical step uses controlled heat
and oxygen to convert the metal sulfides into water-soluble metal sulfates. The crucial
co-product is the sulfur dioxide (SO-) off-gas. This gas is captured and fed directly into
an on-site contact process plant to produce high-purity sulfuric acid. The acid is then used
as the primary lixiviant (leaching agent) in the subsequent hydrometallurgical circuit to
dissolve the roasted ore and recover the copper and cobalt through solvent extraction and
electrowinning.*

Outputs: High-purity Copper Cathodes (Metal), Cobalt Sulfate/Hydroxide (Battery

Precursor Chemical), and Sulfuric Acid (Industrial Chemical).

o Pathway 2: Bauxite (Guinea/Ghana)

O

Geology: West African bauxite is characterized by high concentrations of aluminum

hydroxide (gibbsite)."!

10



o BCM Process: The Bayer process is the core technology, digesting crushed bauxite in
hot caustic soda.>’ This dissolves the aluminum content as sodium aluminate. The
standard process precipitates aluminum hydroxide, which is then calcined to produce
smelter-grade alumina (Al20s). A BCM facility optimizes this process by creating a
flexible backend. A portion of the high-purity aluminum hydroxide precipitate is diverted
before calcination. This stream is then used as a feedstock to produce other aluminum
chemicals, such as aluminum sulfate (by reacting it with sulfuric acid) or sold directly as
a high-value fire-retardant filler.”®

o Outputs: Smelter-Grade Alumina (Metal Precursor), Aluminum Hydroxide (Specialty
Chemical), Aluminum Sulfate (Water Treatment Chemical), and potentially Gallium and
other metals from the red mud residue.

e Pathway 3: Chromite (South Africa/Zimbabwe)

o Geology: The Bushveld Complex contains multiple chromitite layers with varying grades
and Cr:Fe ratios.'”

o BCM Process: A BCM approach leverages this geological variance. High-grade lump
ore is directed to a pyrometallurgical circuit (e.g., a submerged arc furnace) for the
production of ferrochrome alloy. Simultaneously, lower-grade fines and concentrates,
which are less suitable for direct smelting, are fed into a parallel chemical circuit. This
circuit uses a process like alkali roasting, where the ore is heated with soda ash to produce
soluble sodium chromate (Na.CrOs). This chemical is the precursor for a wide range of
chromium chemicals.?®

o Qutputs: Ferrochrome Alloy (Metal), Sodium Dichromate (Chemical), Chromic Acid

(Chemical), and various chrome-based pigments.

Adopting this integrated BCM framework is not about inventing new chemistry; it is about
applying established metallurgical and chemical engineering principles in a synergistic way that
reflects the inherent nature of Africa's resources. This shift in mindset is the first and most critical
step toward resolving the industrial paradox and capturing the true value of the continent's mineral

wealth.
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3.0. Sizing the Prize: Total Addressable Market (TAM) for BCM in Africa

The conceptual appeal of the Basic Chemicals and Metals (BCM) framework is underpinned by a
compelling and quantifiable economic opportunity. The Total Addressable Market (TAM) for
BCM products in Africa is not a speculative future projection; it is a direct measure of the
continent's current spending on imported industrial inputs that could be substituted by local
production. This section provides a robust, bottom-up analysis of this market, quantifying the

multi-billion-dollar prize that awaits effective BCM implementation.

3.1. A Bottom-Up Analysis of Africa's Industrial Import Bill

Our methodology for calculating the BCM TAM is rooted in a conservative, data-driven approach.
We define the TAM as the total annual value of a specific basket of basic chemicals and metals
that Africa currently imports but could produce locally by applying the BCM model to its own

mineral resources. This represents a direct revenue substitution opportunity.

The analysis aggregates recent, full-year trade data (primarily 2022 and 2023) from globally
recognized sources, including the UN Comtrade database, the World Bank's World Integrated
Trade Solution (WITS), and reports from national and regional bodies.*’ This data reveals the scale
of Africa's import dependency. In 2023, the continent's total merchandise imports were valued at
approximately $699 billion.*” A significant and growing portion of this consists of chemicals and
manufactured products, including basic metals. For example, chemicals constitute 12.6% of South
Africa's total imports, while mineral products account for 16.9%.* By targeting these specific
import categories, the BCM model addresses a proven, existing market, dramatically de-risking

the commercial aspects of new industrial projects.

3.2. TAM by Key BCM Clusters

The BCM opportunity can be segmented into several distinct clusters, each linked to specific
mineral feedstocks and end-markets. This analysis reveals a total addressable market exceeding

$65 billion annually.
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Table 2: Total Addressable Market (TAM) for BCM in Africa, by Product Cluster

(2023/2024 Est.)
BCM Product Key Products in Iﬁftlgilt\e]glﬁ:?gg; Key Regional Primary Mineral
Cluster Cluster port v Import Markets Feedstock
Billion)
Hot-Rolled Steel,
Iron, Steel & Rebar, Sections, Sogth Africa, East Iron Ore, Chromite,
Alloving Metals Ferro-alloys, >$25 B Africa (Kenya, Maneanese
ymng Chromium Ethiopia), Nigeria &
Chemicals
Light Metals & ?rl;lé?lﬁgn [gﬁfr? itnic Nigeria, South
Specialty L7 > | >$15B Africa, Morocco, Bauxite, Salt/Brines
Chemicals Aluminum Sulfate, Egypt, Kenya
Caustic Soda EYPL, Y
Fertilizers & NPK Fertilizers, Kegya,‘ Nigeria, . Phosphate Rock,
. Urea, Phosphates, >$10 B Ethiopia, Tanzania,
Agrochemicals . Natural Gas, Potash
Pesticides Ghana
Sulfuric Acid, .
Base Metals & Copper & Cobalt =315 B aDcIi{cgj é?gkl)];lla(g?r Copper-Cobalt
Industrial Acids Products (for ’ Sulfide Ores
. metals)
refining/re-export)
Total Estimated o
TAM >$65 Billion

Note: Import values are estimates derived from aggregating data from sources ° and represent
the immediate import substitution opportunity.

A deeper look into these clusters reveals the scale of the opportunity:

Cluster 1: Iron, Steel & Alloying Metals (>$25B): This is the largest segment, driven by
Africa's significant steel production deficit. The import market for hot-rolled steel products
alone is a multi-billion dollar enterprise.>> Rapidly growing regions like East Africa are
fueling this demand through massive infrastructure projects, but their local industries are
dependent on imported materials.!® This cluster also includes the opportunity to add value to

chromium, where South Africa, the world's dominant ore producer *

, can integrate
ferrochrome production with the manufacturing of chromium chemicals for the leather and
plating industries.?®

Cluster 2: Light Metals & Specialty Chemicals (>$15B): Despite possessing world-class
bauxite reserves in Guinea and Ghana 2, the continent remains a net importer of aluminum
metal and related products.”® This cluster also includes high-value industrial chemicals.
Caustic soda, a key reagent for alumina refining and other industries, represents a major

import category. Nigeria was the world's single largest importer of solid caustic soda in 2023,
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3.3.

spending over $57 million, with South Africa, the DRC, and Tanzania also being major
consumers.!” The market for aluminum sulfate (alum), a critical water treatment chemical
derived from bauxite, is another significant opportunity, with countries like Kenya importing
substantial quantities.*®

Cluster 3: Fertilizers & Agrochemicals (>$10B): Africa's demographic boom and the
urgent need to ensure food security are driving immense demand for agricultural inputs.*’
While Morocco is a global phosphate powerhouse 2, many other African nations are massive
net importers of finished fertilizers. The market for mixed NPK fertilizers alone was valued
at $2.7 billion in 2024.%* Countries across East and West Africa, including Kenya, Malawi,
and Cote d'Ivoire, import hundreds of millions of dollars' worth of nitrogenous fertilizers
annually.*

Cluster 4: Base Metals & Industrial Acids (>$15B): The opportunity in the Copperbelt is
a prime example of BCM logic. While the DRC and Zambia are major exporters of copper
metal, they are simultaneously major importers of sulfuric acid, the primary leaching agent
required to extract that copper.'® The DRC's sulfuric acid imports in 2023 were approximately
$130 million.!® Zambia, in turn, has become a major supplier of acid
to the DRC, creating a vibrant but logistically inefficient regional market that is ripe for

optimization through localized, mine-mouth production.>!

Market Growth Projections and Key Demand Drivers

The BCM market TAM is not static; it is poised for significant and sustained growth, propelled by

powerful macroeconomic and structural forces across the continent.

Industrialization and Urbanization: Africa has the fastest-growing population in the world,
coupled with rapid urbanization. This creates inexorable demand for infrastructure, housing,
and consumer goods, all of which rely on BCM products like steel, aluminum, and plastics.®
The African Continental Free Trade Area (AfCFTA) is a key policy catalyst, designed to
reduce trade barriers, foster regional value chains, and create larger, more attractive markets
for industrial producers.®

The Global Energy Transition: The worldwide shift toward decarbonization will create an
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unprecedented demand boom for many of Africa's minerals. The International Energy Agency
projects that between 2022 and 2050, demand for lithium will rise tenfold, cobalt will triple,
and nickel will double.® Global revenues from the extraction of just copper, nickel, cobalt,
and lithium are estimated to total $16 trillion over the next 25 years.® The BCM model is the
key for Africa to move beyond simple extraction and capture a larger share of this value by
producing battery precursors and other processed materials.

¢ Food Security and Agricultural Transformation: With a population projected to double
by 2050, increasing agricultural productivity is a non-negotiable imperative for African
governments. This will drive long-term, non-cyclical demand for fertilizers, pesticides, and

other agrochemicals, underpinning the growth of the agro-BCM cluster.'*

In conclusion, the BCM market represents a vast, existing, and growing opportunity. Every dollar
of the TAM is a dollar currently flowing out of the continent that could be captured by local BCM
facilities. This reality transforms the investment proposition from a speculative venture into a

clear-cut case for import substitution industrialization, with proven demand waiting to be met.

4.0. The Technological Catalyst: PyVee's Integrated, Modular Chemical-
Metallurgical Platform

Addressing the multi-billion-dollar BCM opportunity requires more than just a conceptual
framework; it demands a technological solution that can overcome the historical barriers to
industrialization in Africa. Conventional, large-scale "mega-projects" have often proven too
costly, too slow, and too risky for the African context, stymied by high capital requirements and
infrastructure deficits.”* PyVee's integrated, modular chemical-metallurgical platform is
engineered specifically to break this impasse. By leveraging the principles of Process
Intensification (PI) and modular design, our platform offers a capital-light, resource-efficient, and

rapidly deployable solution that transforms the risk profile of African industrial projects.
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4.1. Core Principles: Process Intensification for Capital and Resource Efficiency

Process Intensification (PI) is a paradigm shift in chemical and process engineering. It involves
the design of novel equipment and techniques that deliver dramatic improvements in
manufacturing and processing, resulting in systems that are significantly smaller, safer, and more
efficient than their conventional counterparts.”® The core goal of PI is to maximize the
effectiveness of molecular-level events, such as reactions and separations, by optimizing the

conditions under which they occur.*®

The key benefits of PI align perfectly with the challenges of developing industrial projects in
Africa:

¢ Reduced Capital Expenditure (CAPEX): PI achieves smaller plant footprints through two
main strategies: miniaturization, which shrinks the size of individual reactors and separators,
and synergy, which combines multiple unit operations into a single piece of hybrid equipment.
For example, a reactive distillation column performs both reaction and product separation
simultaneously, eliminating the need for a separate reactor and distillation tower.”’ This
approach can reduce overall plant capital costs by 20% or more.*°

¢ Enhanced Resource Efficiency: By creating optimal conditions for heat and mass transfer,
PI improves reaction rates, increases product selectivity, and boosts overall yield. This means
more valuable product is generated from the same amount of raw material, with less energy
consumed and less waste produced.’’ For example, green metallurgical processes for chromite
using sub-molten salt methods can increase chromium recovery by over 20% while lowering
the reaction temperature by 900 °C compared to traditional roasting.>

e Improved Inherent Safety: Smaller equipment means smaller inventories of potentially
hazardous materials. Operating at lower pressures and temperatures, made possible by

enhanced reaction kinetics, further improves the inherent safety profile of the plant.>

These benefits directly counteract the primary obstacles that have long plagued African industrial
projects: prohibitive capital costs and inefficient use of energy and other resources.’® PyVee's
platform, with PI at its core, is therefore a more appropriate and sustainable technology for the

continent's development context.

16



4.2. The Modular Advantage: De-risking Investment and Accelerating Time-to-Market

The second pillar of our technology is modularity. Inspired by the successful application of Small

Modular Reactors (SMRs) in the nuclear industry, our platform consists of standardized, factory-

fabricated process units that are transported to the project site for rapid assembly.®” This approach

fundamentally changes the economics and risk profile of project execution.

Table 3: Techno-Economic Comparison: Conventional Mega-Project vs. PyVee Modular

BCM Platform
Metric Conventional Large- PyVee Modular BCM Advantage of PyVee
Scale Plant Plant Platform
Lower Upfront Capital:
50M - $150M+ (f i
Typical Initial CAPEX | $500M - $2B+ 5 5 5 (for Reduces financing hurdles

initial phase) 03

and makes projects more
bankable.

Time to First

Faster Time-to-Market:
Accelerates path to

Production > - 8 years 2 - 3 years revenue generation and

investor returns.
- Optimized for a single Configurable for various Adaptable: Can be
Feedstock Flexibility ’ 35 tailored to diverse and
large-scale ore body ore types and grades . .
smaller mineral deposits.
) Significantly smaller due Reduced I mp act: Lowers
Land Footprint Very large 56 land acquisition costs and

to PI

environmental footprint.

On-site Construction

Complex, high-risk,
labor-intensive

Simplified "plug-and-
play" assembly

De-risked Execution:
Minimizes exposure to
local construction risks
and delays.

Scalability

Fixed capacity; difficult
and costly to expand

Incremental expansion by
adding modules

("numbering-up") 38

Flexible Growth: Allows
investment to scale with
market demand, avoiding
over-capitalization.

Suitability for Remote
Locations

Requires extensive, robust
infrastructure

Designed for
transportability and
minimal site preparation

Infrastructure-Light:
Better suited for remote
mine sites with limited
infrastructure.

The modular approach addresses several critical risks for investors:

¢ Lower Upfront Capital: Instead of a single, monolithic investment, modularity allows for a

phased deployment. An initial, smaller-scale plant can be built to prove the resource and

market, with its cash flows helping to de-risk and finance subsequent expansion.®* This makes

projects digestible for a wider range of financing models, including those from DFIs.%
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e Accelerated Timelines: Factory fabrication under controlled conditions is faster and ensures
higher quality than stick-built construction in remote areas, significantly shortening the
timeline from final investment decision to revenue generation.*

e Scalability and Flexibility: Capacity can be added incrementally by "numbering-up"—
adding more modules—as the market grows. This prevents the common mega-project pitfall
of overbuilding for a market that has not yet materialized.>® It also enables the development
of smaller, stranded mineral assets that would not be economical for a conventional large-

scale plant.

The synergy between Process Intensification and modularity creates a virtuous cycle: PI makes the
process units smaller and more efficient, which in turn makes them easier and cheaper to
modularize, transport, and install. This powerful integration is what makes the PyVee platform

uniquely capable of unlocking the BCM opportunity in Africa.

4.3. A Flexible, Multi-Feedstock Architecture Tailored for African Ores

The PyVee platform is not a rigid, one-size-fits-all flowsheet. It is a configurable architecture of
standardized modules that can be combined to address the specific chemistry of different African

ore bodies. The platform integrates modules for key unit operations, including:

e Pyrometallurgy: Compact fluid-bed roasters, low-temperature reduction furnaces, and
calcination units.

¢ Hydrometallurgy: Leaching reactors, solvent extraction (SX) and ion-exchange (IX) units,
and electrowinning (EW) cells.

¢ Chemical Conversion: Gas capture and conversion units (e.g., for sulfuric acid production)

and reactors for producing specialty chemicals from intermediate streams.

This "Lego-like" approach allows for the design of bespoke BCM plants tailored to specific
opportunities. For example, a plant for a copper-cobalt sulfide ore in the DRC might combine a
roaster module, a sulfuric acid module, and a hydro-metallurgical train (Ileach-SX-EW).*" A plant
for South African chromite fines might integrate a pre-oxidation module with a low-temperature

reduction furnace to co-produce ferrochrome and a chemical precursor stream.®® This inherent
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flexibility ensures that the PyVee platform can be deployed across the continent to process a wide
variety of mineral assets, from the lateritic nickel-cobalt ores of East Africa to the complex PGM-

bearing ores of the south.*”

5.0. Activating the BCM Market: Regional Deep Dives and Mineral-Specific
Pathways

The Basic Chemicals and Metals (BCM) framework is best understood through its application in
specific, high-potential regions across Africa. Its strength lies in its adaptability to the unique
mineralogy, infrastructure landscape, and market dynamics of each location. This section provides
three deep-dive case studies - the Copperbelt, Southern Africa, and West Africa - to demonstrate
how PyVee's modular platform can be deployed to create tangible value by transforming local

resources into high-demand products.

5.1.  The Copperbelt (DRC, Zambia): From Copper-Cobalt Ores to Battery Precursors
and Sulfuric Acid

Table 4: Regional BCM Opportunity Snapshot — The Copperbelt

Region Democratic Republic of Congo (DRC), Zambia
Primary Mineral Asset Sediment-hosted Copper-Cobalt Sulfide & Oxide Ores 3

High dependency on imported sulfuric acid for leaching, leading to
The Problem high operational costs and logistical vulnerabilities. Value leakage

. . 16
from exporting raw or semi-processed metals.

On-site, integrated production of sulfuric acid from the sulfur
contained in sulfide ores, creating a closed-loop system for
hydrometallurgical processing. Direct production of high-purity
battery precursor chemicals.

Metals: LME-Grade Copper Cathode, Cobalt Hydroxide / Sulfate
Potential Product Slate (Battery Precursor). Chemicals: Sulfuric Acid (for internal use and
regional sale).

The BCM Solution

Skyrocketing global demand for battery metals (cobalt, copper).8
Key Enablers Infrastructure improvements like the Lobito Corridor reducing

logistics costs.’! Strong, proven regional market for sulfuric acid.”’
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The Central African Copperbelt, straddling the DRC and Zambia, is the global nexus for copper
and cobalt production.? The region's hydrometallurgical industry, which relies on leaching ores
with sulfuric acid, faces a critical inefficiency: it imports vast quantities of the very acid it needs
to operate. In 2023, the DRC imported approximately $130 million worth of sulfuric acid.'® Much
of this is supplied by Zambia, which produces acid from its own smelters, creating a logistically

complex and costly cross-border trade in a basic industrial commodity.>!

The BCM opportunity here is to eliminate this dependency by internalizing acid production. The
region's abundant sulfide ores contain not only copper and cobalt but also significant amounts of
sulfur. A PyVee modular BCM plant, co-located at a mine site, can turn this sulfur from a potential

pollutant into a valuable asset. The process would involve:

1. A compact roasting module to treat the sulfide concentrate, converting copper and cobalt
sulfides into easily leachable oxides and liberating the sulfur as sulfur dioxide (SO-) gas.’

2. A chemical conversion module that captures the SO: off-gas and uses the well-established
contact process to produce high-purity sulfuric acid.

3. A hydrometallurgical train of leaching, solvent extraction, and electrowinning modules that
uses the on-site acid to process the roasted ore (calcine), producing copper cathodes and a
cobalt-rich solution.®’

4. A final precipitation module to produce cobalt hydroxide or cobalt sulfate , a high-value

battery precursor chemical ready for the global EV market.

This integrated pathway creates a self-sufficient industrial ecosystem. It eliminates the cost and
risk of importing acid, improves the project's environmental footprint by capturing sulfur
emissions, and moves the operation further down the value chain by producing a direct battery
input, capturing more value locally. With the technology for copper-cobalt processing rapidly
maturing and infrastructure links like the Lobito rail corridor improving market access, the

Copperbelt is primed for this BCM transformation.”!
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5.2.  Southern Africa (South Africa, Zimbabwe): A New Paradigm for Chromite and
PGM Value Chains

Table 5: Regional BCM Opportunity Snapshot — Southern Africa

Region South Africa, Zimbabwe
. . Chromite seams and PGM-bearing ores of the Bushveld Complex
Primary Mineral Asset 2

Energy-intensive and carbon-emitting ferrochrome production.(’8

The Problem Separate, often polluting, processes for chemical chrome
production.27 Underutilization of ore fines.

Integrated processing of different chromite grades. Co-production
of ferrochrome alloy and chromium chemical precursors in a
single facility, leveraging process intensification to improve
energy efficiency and reduce waste.

Metals: High-Carbon Ferrochrome, PGM Concentrates.
Potential Product Slate Chemicals: Sodium Dichromate, Chromic Acid, Chrome
Pigments.

The BCM Solution

World's largest, highest-quality resource base. '’ Strong

Key Enablers government mandate for mineral beneficiation.'” Established local
20

markets in steel, automotive, and manufacturing sectors.

Southern Africa, particularly South Africa, is the undisputed global leader in chrome and PGM
resources.” The country is the world's largest producer of chromite ore and a major exporter of
ferrochrome alloy.'” However, the industry faces challenges, including high energy costs and
environmental pressure from CO: emissions associated with conventional carbothermic
smelting.®® Furthermore, the production of chromium chemicals, used in everything from leather
tanning to pigments, typically occurs in separate facilities using different processes, such as high-

temperature alkali roasting.*’

A BCM approach in this region would focus on integration and efficiency. The Bushveld Complex
contains numerous chromitite layers with varying chemical compositions; some are ideal for
metallurgical use, while others are better suited for chemical applications.”® A PyVee modular

plant can be designed to leverage this variance. It could:

1. Utilize chromite fines and lower-grade ores, which are often less economical for large
smelters, as a primary feedstock.

2. Employ intensified processing techniques, such as pre-oxidation or sub-molten salt methods,
which operate at lower temperatures and require less energy than traditional smelting,

significantly improving the process economics and environmental performance.>
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3. Co-produce a stream of ferrochrome alloy alongside a stream of sodium chromate, the

fundamental building block for the chromium chemical industry.*

This model creates multiple revenue streams from a single facility, valorizes ore fractions that
might otherwise be considered waste, and reduces the overall energy and carbon intensity of
chromium value addition. Given South Africa's national strategic focus on beneficiation and its
developed industrial base, which provides a ready market for both metals and chemicals, this BCM

pathway offers a pragmatic route to a more competitive and sustainable chromium industry.!’

5.3. West Africa (Guinea, Ghana): Realizing the Full Value of Bauxite via Integrated
Alumina and Chemical Production

Table 6: Regional BCM Opportunity Snapshot — West Africa

Region Guinea, Ghana
Primary Mineral Asset High-grade, low-silica Bauxite deposits 2

Near-total reliance on exporting raw bauxite, capturing
The Problem less than 3% of the final value of aluminum metal.

Lack of in-country refining capacity. 8

Deployment of modular, scalable alumina refineries
based on an intensified Bayer process. Flexible design
allows for co-production of smelter-grade alumina and
high-value aluminum chemicals.

Metals/Precursors: Smelter-Grade Alumina, Gallium.
Potential Product Slate Chemicals: Aluminum Hydroxide (ATH), Aluminum
Sulfate (Alum).

Massive, high-quality, and easily mined resource

The BCM Solution

11
Key Enablers base. " Strong government push for local value

addition and reﬁning.55 Proximity to Atlantic shipping
lanes for export.

West Africa's bauxite paradox is stark: Guinea is a mining superpower, supplying approximately
70% of China's bauxite imports, yet virtually none of this ore is processed on the continent.? The
economic loss is staggering. The Guinean government is acutely aware of this and has been
aggressively pushing mining companies to invest in local refining capacity, but the immense
capital cost and infrastructure requirements of traditional, world-scale alumina refineries have

been a major deterrent.>”
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This is where the PyVee modular BCM platform provides a breakthrough solution. A modular
refinery, based on an intensified Bayer process, can be deployed with a much lower initial CAPEX,
making it a bankable proposition. Its smaller scale and footprint reduce the burden on local

infrastructure, a key challenge in Guinea.”®

The BCM model for Guinean bauxite would focus on product diversification. The plant's design
would feature a flexible backend capable of producing multiple outputs from the aluminum

hydroxide intermediate of the Bayer process 2%

1. The bulk of the output would be Smelter-Grade Alumina, calcined and ready for export to
global aluminum smelters.

2. A dedicated stream of uncalcined, high-purity Aluminum Hydroxide (ATH) would be
produced for the specialty chemical market, where it is used as a valuable flame retardant and
polymer filler.*?

3. A portion of the ATH could be further processed on-site in a separate module to produce
Aluminum Sulfate (Alum), a critical flocculant for water treatment, to supply growing

regional demand.*¢

This strategy allows a single facility to access both the high-volume commodity market (alumina)
and the high-margin specialty market (chemicals), maximizing profitability and resilience. By
providing a pragmatic, scalable, and economically viable path to beneficiation, the modular BCM
approach directly addresses the strategic goals of West African governments and offers a clear

blueprint for finally capturing the immense value of their bauxite wealth.

6.0. Building the Ecosystem: Structuring for Success

Technology alone, no matter how innovative, cannot catalyze industrial transformation. The
successful deployment of the Basic Chemicals and Metals (BCM) model across Africa hinges on
the creation of a supportive ecosystem that aligns capital, policy, and human skills. PyVee's role
extends beyond being a technology provider; it is to act as a strategic partner in architecting this
ecosystem. This section outlines the pragmatic steps required to structure BCM projects for

success, addressing the critical non-technical factors of financing, regulation, and human capital
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development.

6.1.

De-risking Investment: Innovative Financing Models for BCM Projects

A primary obstacle to Africa's industrialization has been the immense financing gap for

infrastructure and large-scale projects.”’ Traditional industrial facilities often require capital

investments in the hundreds of millions or even billions of dollars, a scale that presents a

formidable risk for private investors, especially given perceived political and regulatory

uncertainties in some regions.”* The modular nature of the PyVee BCM platform is specifically

designed to overcome this hurdle by enabling more flexible and de-risked financing structures.

A blended finance model is the most viable path forward for BCM projects.®> This approach

strategically combines capital from different sources, each with a distinct risk appetite, to fund the

project through its lifecycle:

Phase 1: Project Development & Feasibility (Highest Risk): Funding from Development
Finance Institutions (DFIs) like the African Development Bank (AfDB) and the Africa
Finance Corporation (AFC) is critical at this stage. These institutions have specific mandates
and funding windows for project development, providing capital for essential pre-investment
work such as technical studies, environmental impact assessments, and financial modeling.®
Their involvement provides a crucial stamp of approval that attracts later-stage private capital.
Phase 2: First-of-a-Kind (FOAK) Module Deployment (High to Medium Risk): The
initial modular plant, while significantly cheaper than a mega-project, still carries FOAK risk.
This phase is ideally funded by a consortium of DFIs (providing concessional debt or risk
guarantees), strategic corporate investors (who may also be offtakers), and host governments
(providing equity or infrastructure support). The target CAPEX for an initial modular BCM
plant, estimated between $50 million and $150 million, falls within a "sweet spot" for this
type of syndicated financing.®’

Phase 3: Scalable Expansion (Lower Risk): Once the initial module is operational and
generating positive cash flow, the project is significantly de-risked. Subsequent expansion
phases, involving the addition of more proven modules, can be financed with more

conventional project finance from commercial banks, private equity, and the reinvestment of
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project revenues.

This phased, modular approach transforms an intimidating, high-CAPEX venture into a series of
smaller, more manageable, and progressively less risky investments, making it far more attractive

to the global financial community.

6.2. Policy and Partnership: Creating the Enabling Regulatory Environment

A stable, predictable, and supportive policy environment is a prerequisite for attracting long-term
industrial investment. Successful industrial policy requires a government that is an active partner,
one that is "embedded in the private sector, but not in bed with it".”® For BCM projects, this
partnership involves creating a framework that encourages value addition while providing clarity

and security for investors.

The case of Guinea provides a salient example. The country's 2011 Mining Code establishes a
legal framework for licensing, state participation (up to a 15% free-carried interest), and
environmental standards.”” However, recent abrupt government actions, such as demanding that
miners develop large-scale refineries without a clear roadmap, have created investor uncertainty.>
PyVee's modular BCM solution offers a "third way"—a pragmatic and economically viable
pathway for governments to achieve their beneficiation goals without imposing unfeasible

demands on private partners.

Key policy levers that host governments can use to foster a thriving BCM ecosystem include:

e Streamlined Permitting for Modular Systems: Recognizing that modular plants have
different construction and deployment profiles than conventional facilities and adapting
approval processes accordingly.

e Targeted Incentives for Value Addition: Implementing fiscal policies, such as tax credits
or preferential royalty rates, for projects that process minerals beyond simple extraction, a
strategy South Africa has pursued with its Mineral Beneficiation Strategy.'®

¢ Investment in Anchor Infrastructure: Public investment in shared infrastructure, such as
power transmission lines and transport corridors (e.g., the Lobito Corridor), can support the

development of entire industrial parks or Special Economic Zones (SEZs) where BCM plants
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6.3.

can act as anchor tenants.”!
Stable Local Content Regulations: Enforcing clear and consistent local content rules to
foster the growth of domestic supply chains and service providers, which in turn strengthens

the overall industrial ecosystem.”!

Bridging the Gap: Developing the Human Capital for a Modern BCM Industry

A state-of-the-art BCM plant is ineffective without a skilled workforce to operate and maintain it.

Across Africa, employers identify an inadequately skilled workforce as a major constraint on

business growth.? The gap is particularly acute for the specific technical and digital skills required

by a modern, automated industrial sector. There is a shortage of digitally literate artisans,

specialized chemical and mechanical engineers, and process technicians.®® This challenge, already

seen in South Africa's chemical industry and its emerging hydrogen economy, must be addressed

proactively.®?

A successful BCM project must therefore include a robust human capital development strategy

from its inception. This strategy should be built on targeted partnerships and modern training

methods:

Collaboration with TVET Institutions: Project developers must partner directly with local
Technical and Vocational Education and Training (TVET) colleges to co-design curricula.
This ensures that training programs are tailored to the specific needs of the BCM plant,
producing graduates with immediately applicable skills.

Emphasis on Digital Literacy: PyVee's BCM platforms are built on principles of automation
and process control, a key feature of Process Intensification. This necessitates a workforce
with strong foundational digital skills. Initiatives like the CHIETA Smart Skills Centres in
South Africa, which provide free digital literacy training in rural areas, offer an excellent
model to be replicated.®’

Advanced Training Technologies: PyVee can offer a "plant-in-a-box" training solution as
part of its deployment package. Using immersive technologies like virtual reality (VR) and
digital twin simulators, local operators and maintenance staff can be trained on the exact

modules being installed before the plant is even commissioned. This accelerates learning,
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improves safety, and ensures a high level of operational readiness from day one.

Ultimately, the success of the BCM model depends on a "Triple Helix" of collaboration between
technology providers like PyVee, capital providers (DFIs and private investors), and the state
(policymakers and educational institutions). Each strand is essential. Technology provides the
viable pathway, capital fuels the development, and policy creates the stable ground upon which to
build. By actively convening these partners, PyVee can serve as the catalyst to align these forces

and successfully launch the first generation of BCM projects in Africa.

7.0. Conclusion: A New Industrial Blueprint for Africa

The African Industrial Paradox, a continent of immense resource wealth plagued by import
dependency, is not an immutable fate but the consequence of an outdated industrial model. The
conventional, siloed approach that separates mining from chemical processing has failed to capture
the true value of Africa's complex mineralogy, leaving trillions of dollars in economic potential on
the table and perpetuating a cycle of resource extraction without broad-based industrial

development.

This whitepaper has introduced the Basic Chemicals and Metals (BCM) framework as a new, more
accurate lens through which to view and activate this opportunity. The BCM model is not a
theoretical construct; it is a formal recognition of the inherent chemical nature of Africa's mineral
assets. By viewing ores as integrated feedstocks for both metals and chemicals, it provides a
blueprint for maximizing value, enhancing resource efficiency, and promoting circular economy
principles. The immediate prize is the substitution of a Total Addressable Market (TAM)
exceeding $65 billion in annual imports of fertilizers, industrial acids, steel, aluminum, and other

foundational products.

Achieving this requires a technological catalyst capable of overcoming the historical barriers of
high capital costs and infrastructure deficits that have long stalled industrialization on the
continent. PyVee’s integrated, modular chemical-metallurgical platform is that catalyst. By
combining the capital-shrinking power of Process Intensification with the de-risking, scalable

nature of modularity, our platform fundamentally changes the investment calculus. It transforms
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the industrial proposition from a high-risk, multi-billion-dollar mega-project into a bankable,
phased, and flexible system that can be tailored to the specific geological and economic realities
of diverse African regions - from the Copperbelt to the Bushveld Complex and the bauxite-rich

belts of West Africa.

However, technology is only one part of the solution. Activating the BCM market requires the
construction of a robust ecosystem built on a "Triple Helix" of collaboration. It demands
innovative financing models that blend public and private capital to de-risk investment; enabling
government policies that foster value addition and provide regulatory certainty; and targeted

human capital development to create the skilled workforce needed to run a modern industrial base.

The BCM framework, enabled by PyVee's technology and supported by this collaborative
ecosystem, offers a pragmatic and powerful blueprint for Africa's industrial future. It is a plan to
move up the value chain, to transform raw materials into high-value products, and to build resilient,
diversified economies. It is a strategy to resolve the industrial paradox once and for all, ensuring
that the continent's vast natural resource endowment finally translates into lasting prosperity for
its people. PyVee is ready to partner with visionary leaders in government, finance, and industry

to take the first decisive steps in implementing this new industrial blueprint for Africa.
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