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ABOUT PYVEE

PyVee is a chemical manufacturing company on a mission to deploy modular plants that
localize the production of basic chemicals and critical materials across Africa. By harnessing
the power of modular design, PyVee bypasses the continent's infrastructure constraints to

deliver industrial capability directly to the communities that need it most.
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EXECUTIVE SUMMARY

The $56 Billion Blind Spot

Africa imports more than $56 billion worth of chemicals every year. Ninety percent of
the basic chemicals that fuel the continent's industries, from the titanium dioxide that
whitens the paint on your wall to the surfactants in your soap and the pigments in
your clothes, are manufactured elsewhere and shipped in. This is not a trade
statistic. It is an indictment of a structural failure that has persisted for generations,
one that quietly extracts wealth from African communities while depriving them of the
industrial foundation required to grow.

The conventional wisdom holds that Africa's chemical markets are simply too small
to justify local investment. And by the logic of traditional large-scale manufacturing,
that is correct. But that logic is the problem, not the solution. This white paper argues
that a fundamentally different approach, modular, distributed, and community-rooted
manufacturing, does not just make economic sense for Africa. It may be the single
most powerful lever for inclusive industrial transformation the continent has ever had
access to.

The vision is audacious but calculable: 1,000 modular chemical plants deployed
across 1,000 African communities, each one a node of localized production,
employment, and economic multiplier impact. At $50 million per plant, this is a $50
billion program, the same capital that might build a single mega-refinery in one city.
The difference is not the money. It is where the money lands, and how many people
it reaches.

$56B+ <10% 1,000

Annual chemical imports Local production share Modular plants envisioned

Africa's import dependency of chemicals consumed across 1,000 communities




SECTION 1

The Invisible Foundation of Everyday Life

Ask most people what the building blocks of modern civilization are, and they will
say steel, concrete, electricity. Few will say titanium dioxide, sodium hydroxide, or
polyethylene glycol. Yet these and thousands of other basic and specialty chemicals
are the invisible connective tissue of every product we touch. The dye in a child's
school uniform. The coating on a mobile phone screen. The disinfectant in a hospital
ward. The fertilizer that grows the food. The plasticizer in the pipes delivering clean
water. Chemicals are everywhere, and almost none of them are made in Africa.

This invisibility is part of the problem. Because basic chemicals are rarely the
headline product, they are inputs, not outputs, and they rarely attract the policy
attention or investor excitement reserved for oil refineries, solar farms, or digital
platforms. They are the unglamorous substrate of industrialization. And yet no
economy in history has achieved sustained industrial development without first
building a domestic chemicals base. The United States did it in the late 19th and
early 20th centuries. Germany did it. South Korea did it. China did it. Africa has not.

The consequence is compounding dependency. African manufacturers pay import
premiums for chemical inputs, making their finished goods more expensive and less
competitive. Supply chains are fragile, subject to currency volatility, shipping
disruptions, and the pricing power of foreign suppliers. And the value added in
chemical transformation, one of the highest-margin industrial activities in the world,

accrues entirely elsewhere.

"When I visited manufacturers in Nigeria, | found them
struggling not with a lack of demand, but with a lack of access.
The chemicals they needed existed somewhere in the world.
They just could not reliably get them, or afford them when they
could.”

- Dr. Peter Oladipupo, Founder & CEO, PyVee




SECTION 2

Africa's Chemical Import Crisis: Anatomy of
a Structural Failure

Understanding why Africa imports nearly all of its chemicals requires examining
three interlocking structural barriers that have, together, made indigenous chemical
manufacturing appear economically irrational to investors, even as the continent's

needs have grown.

Barrier One: Market Fragmentation

Africa is not one market. It is 54 countries, dozens of currencies, multiple regulatory
regimes, and countless local supply chains. For a chemical producer evaluating
whether to invest in a manufacturing facility on the continent, the relevant market is
not "Africa" but Nigeria, or Ghana, or Kenya individually. And at that level, most

chemical markets are very small.

Consider titanium dioxide, the white pigment used in paints, plastics, paper, and
textiles. Nigeria, Africa's largest economy with over 220 million people, consumes
approximately 10,000 tonnes per year. The United States, by comparison,
consumes roughly 1 million tonnes annually. That is a 100-fold difference. For a
global chemical company weighing an investment in new production capacity, the
Nigerian market barely registers. The fragmentation of African demand across 54
national markets means that even this 10,000-tonne figure cannot easily be
aggregated, because each country has its own logistics, duties, standards, and
buyer relationships.

Maijor global chemical producers, including DuPont, Dow, and BASF, have looked at
Africa and concluded, rationally within their own frameworks, that the markets are
too small and too fragmented to justify investment. The result: no indigenous basic
chemical manufacturing companies of meaningful scale exist anywhere on the
continent.



Barrier Two: The Per Capita Consumption Gap

Beneath market fragmentation lies a deeper structural reality: African per capita
chemical consumption is a fraction of what is seen in developed economies. This is
not merely a reflection of income levels; it is a circular trap. Low chemical production
means higher input costs. Higher input costs suppress manufacturing activity.
Suppressed manufacturing activity limits job creation and income. Lower incomes

reduce purchasing power and chemical demand.

Chemical Nigeria (kg/capitalyr) United States (kg/capitalyr) Gap

Titanium Dioxide (Ti02) ~0.04 ~2.74 ~68x
Caustic Soda (NaOH) ~0.7 ~23.0 ~33x
Soda Ash (Na2C03) ~0.9 ~16.0 -18x
Industrial Surfactants ~0.5 ~8.0 ~16x
Polyethylene ~1.0 ~22.0 ~22x

Table 1: Per capita chemical consumption comparison. Sources: ICIS, World Bank, industry estimates.

The titanium dioxide figure is particularly striking: Nigeria's per capita consumption of
0.04 kilograms per year compares to 2.74 kilograms in the United States, a nearly
70-fold differential. Close that gap even partially, and you are describing a
transformation in market scale measured in hundreds of thousands of tonnes.



Barrier Three: The Infrastructure Deficit

For a foreign chemical company willing to overlook small market size, the
infrastructure calculus in most of Africa remains prohibitive. Building a conventional
chemical plant requires reliable electricity, industrial-grade water supply, trained
engineering and operational workforces, road and rail access for logistics, and a
sophisticated local supply chain for construction, maintenance, and inputs. Much of
Africa lacks one or more of these; in many markets, it lacks all of them.

The result is that projects requiring these foundations typically rely heavily on
expatriate construction teams, imported equipment and materials, and extended
project timelines. A facility that might take 18 months to build in the United States or
Germany can require 5-10 years in a challenging African operating environment.
Costs escalate dramatically. Risk rises. The return on investment becomes

unattractive to institutional investors who have alternatives.

The Dangote Refinery in Nigeria, a monument to African industrial ambition,
illustrates both the potential and the limits of the mega-plant model. At a cost
exceeding $20 billion, with more than a decade of construction, and requiring
enormous expatriate technical input, it is a world-class facility serving the largest
single product market in Africa: petroleum. It makes complete sense for petroleum. It
does not make sense for titanium dioxide, or sodium silicate, or industrial solvents,
or any of the hundreds of other chemicals whose markets are too small and too
fragmented to justify that level of infrastructure investment at a single location.

"The Dangote model is brilliant for petroleum. But there is no
Dangote for the thousands of chemicals that go into everyday
life, and there never will be, using conventional approaches. The
markets are simply not concentrated enough.”

Dr. Peter Oladipupo, Founder & CEO, PyVee




SECTION 3

The Modular Manufacturing Paradigm: A
Designed-for-Africa Solution

PyVee's modular manufacturing approach did not emerge from a boardroom. It
emerged from a PhD thesis. Dr. Peter Oladipupo, completing his doctoral research
in chemical engineering at Purdue University, set out to understand why fragmented
markets so consistently fail to attract chemical manufacturing investment, exploring
whether there was a structural workaround. The answer he developed became the
intellectual foundation of PyVee: build the plant where the infrastructure is, then
ship it to where the market is.

This inversion of conventional logic is deceptively simple. Traditional chemical plant
development requires bringing infrastructure to the site. Modular manufacturing
brings the plant to the market, fully fabricated and pre-commissioned, ready to install

and operate within weeks of arrival.

Solving Fragmentation: Right-Sizing for African Markets

Modular plants are designed to operate profitably at smaller scales, precisely the
scales that characterize individual African national markets. A modular plant
producing 2,000-10,000 tonnes per year of a chemical can serve a country-level
market that would be entirely uneconomic for a traditional facility requiring 100,000
tonnes per year of throughput to justify its capital cost. Modular plants meet the

market where it is, not where the investor wishes it were.

Critically, modular plants are also expandable. As markets grow, driven by the
economic multiplier effects of industrialization itself, additional modules can be
added incrementally. The plant scales with the community. This creates a dynamic fit
between industrial capacity and market development that no fixed mega-plant can
replicate.



Solving the Infrastructure Deficit: Build Where Resources

Exist

By fabricating modular plants in countries with advanced engineering infrastructure,
such as the United States, PyVee eliminates the dependency on African construction
capability. The plant is engineered, built, tested, and commissioned in a facility-rich
environment. It then ships to its African destination as a complete unit, requiring only
site preparation and connection to utilities for installation.

This offshore fabrication model means that the continent's infrastructure gaps, so
often cited as the definitive reason not to invest, are simply removed from the
equation. The engineering challenge is solved before the plant sets foot on African
soil. What remains is installation: a task that can be accomplished in weeks, not
years, with far fewer expatriate specialists.

Creating 'Economies of Number': The Power of
Standardization

Traditional manufacturing economics speaks of "economies of scale": the cost
advantages gained by producing at very large volumes in a single facility. The
modular approach generates what might be called "economies of number": the
cost advantages gained by deploying many standardized units across many
locations. When the same plant design is fabricated repeatedly, using the same
equipment, the same process, and the same configuration, procurement costs fall,
fabrication time shortens, and operational knowledge accumulates across the
network.

This means that Plant Number 50 is cheaper and faster to build than Plant Number
1. Plant Number 200 benefits from an established supply chain, a trained fabrication
team, refined operational protocols, and a community of practice built across all
previous deployments. The network itself becomes a competitive advantage that

deepens with every new plant commissioned.

Weeks $50M 100%

Installation time Per-plant CAPEX Prefabricated offshore

vs. years for conventional plants right-sized for African markets bypassing local infrastructure

gaps




SECTION 4

1,000 Plants, 1,000 Communities: A New
Model for African Development

Now consider the scale of the possible. If each modular plant costs $50 million in
capital expenditure, then $50 billion, the approximate cost of a single Dangote-
scale mega-project, funds 1,000 modular plants. One thousand factories. One
thousand communities with localized chemical production. One thousand nodes of
industrial activity distributed across the continent.

This is not a thought experiment. It is an arithmetic reframing of how development
capital can be deployed, and the implications are profound.

The Concentrated vs. Distributed Development Question

The history of African industrialization has been dominated by the mega-project
paradigm: massive investments in single locations that generate national-level
economic impact but whose local benefits are geographically confined. A petroleum
refinery in Lagos benefits Lagos. A copper smelter in Lusaka benefits Lusaka. The
economic ripple effects, including employment, supplier development, tax revenue,
and infrastructure improvement, radiate outward, but they attenuate rapidly with
distance. A community 300 kilometers from the refinery may feel none of it.

The distributed modular model inverts this geography. Instead of one plant in one
city, 1,000 plants in 1,000 communities. Instead of economic impact concentrated in
a single metropolitan node, multiplier effects distributed across the continent's
towns, secondary cities, and rural areas, precisely the places where poverty is most
acute and where industrial investment has historically been most absent.



Dimension

Communities directly
impacted

Construction timeline

Chemicals produced

Infrastructure dependency

Economic multiplier

geography

Risk concentration

Market fit

Scalability

Expatriate dependency

Local talent development

Single Mega-Plant ($50B)

1

~10 years

1 to 2+ (at massive scale)

Very high

Single metropolitan area

Very high (single point of

failure)

Requires huge unified
market

Inflexible once built

Extremely high

Limited geographic reach

1,000 Modular Plants ($50B)

1,000

Phased over 5-20 years

Hundreds (matched to local
needs)

Minimal (offshore fabrication)

1,000 communities nationwide

Distributed across portfolio

Right-sized for fragmented
markets

Expandable module by module

Low (skills embedded in plant
design)

Broad national capacity building

Table 2: Comparative analysis of mega-plant vs. modular distributed manufacturing approaches.

"With $50 billion, Africa can have one Dangote. Or it can have

1,000 PyVees. The question is not which is more impressive, but

which reaches more people, in more places, more quickly."

- Dr. Peter Oladipupo, Founder & CEO, PyVee




SECTION 5

The Economics of Distribution: Why the ROI
Favours Communities

The case for modular manufacturing is not only a development argument. It is an
economic argument, and for communities, it may be a more compelling one than
even the most optimistic projections for mega-projects.

The Economic Multiplier at Community Scale

When a chemical plant is established in a community, the direct economic impact,
including employment, wages, and procurement of local services, is meaningful but
contained. The multiplier effect is where the transformation occurs. Plant workers
spend their wages in local markets, creating demand for goods and services. That
demand sustains additional employment in retail, food, transport, and hospitality.
Growing economic activity attracts further investment. Tax revenues increase. Local
government has resources to invest in roads, schools, and healthcare. Infrastructure
improvement makes the community more attractive to additional industry. A virtuous
cycle takes hold.

This multiplier is particularly powerful in communities that lack any industrial base,
because the marginal impact of the first factory is far greater than the marginal
impact of the tenth factory in an already-industrialized location. The communities
that benefit most from the distributed modular model are precisely those that have
been most excluded from the concentrated mega-project model.

Leveraging Local Mineral Resources as Feedstock

Africa is extraordinarily resource-rich. The continent holds significant reserves of the
mineral inputs required for chemical manufacturing: ilmenite and rutile for titanium
dioxide production; bauxite for aluminium compounds; limestone for calcium
chemicals; natural gas for petrochemicals; and a wide range of metallic ores for
specialty chemicals. Much of this resource wealth sits beneath communities that see
none of the value it generates, because the processing occurs elsewhere.



The modular plant model changes this calculus. A modular chemical plant sited near
mineral deposits can use local resources as feedstock, capturing the value-addition
stage that is currently exported along with the raw material. This transforms a mining
community into an industrial community, one that produces a finished chemical
product, not merely a raw ore. The economic difference between selling a tonne
of ilmenite sand and selling a tonne of titanium dioxide pigment is a factor of
ten or more. That margin has historically left Africa. The modular model reclaims it.

Risk Distribution and Investment Portfolio Logic

From an investor's perspective, the distributed modular portfolio offers risk
characteristics that are structurally superior to the concentrated mega-plant
approach. A $50 billion investment in a single facility creates catastrophic downside
risk: a single regulatory dispute, a single infrastructure failure, a single political event
can impair or destroy the entire investment. A portfolio of 1,000 modular plants, by
contrast, distributes risk across many sites, many markets, many political
jurisdictions, and many product lines. The failure of any individual plant is a rounding
error in the portfolio, not an existential event.

For development finance institutions, sovereign wealth funds, and impact investors
seeking both financial return and measurable social impact, the modular portfolio
offers something the mega-plant cannot: geographic breadth of impact that can
be measured, reported, and attributed to individual communities.



SECTION 6

PyVee's Approach: Starting with Titanium
Dioxide, Scaling Across Chemicals

PyVee's first commercial focus is titanium dioxide, TiO2, a white pigment that is one
of the most widely used industrial chemicals in the world. Found in paints, plastics,
paper, cosmetics, textiles, and food products, TiO; is a proxy for the broader
challenge: a chemical of enormous commercial importance, consumed in every
African market, produced almost entirely outside the continent.

The choice of TiO; is also strategic. Africa holds substantial reserves of iimenite and
rutile, the titanium-bearing mineral ores from which TiO; is produced. Several African
countries, including Mozambique, Sierra Leone, Kenya, and Madagascar, are
among the world's leading producers of these ores. Yet essentially all processing
occurs in Asia, Europe, or North America. The value chain from African ore to African
TiO. pigment is broken at the processing stage, and PyVee's modular plant is
designed to fix exactly that break.

The insight crystallized during a market study trip to Nigeria, when Dr. Oladipupo
discovered local manufacturers struggling with the cost and unavailability of
imported TiO2. A conversation with an existing major TiO2 producer confirmed what
the market data suggested: the African market was "too small" for traditional plants.
That conclusion, delivered as a dismissal, was received by Dr. Oladipupo as a
design brief.

The 20-Year Vision: A Continental Chemical Network

Titanium dioxide is the starting point, not the destination. PyVee's 20-year vision
encompasses a continental network of modular plants producing a wide range of
basic and specialty chemicals, each plant designed for its specific chemical product,
its specific local feedstock, and its specific market. Over time, this network could
include plants producing surfactants for consumer goods, chlorine and caustic soda
for water treatment and industrial use, industrial solvents for manufacturing,
agrochemicals for food production, and polymer intermediates for plastics and
packaging.



Each chemical presents its own market context, feedstock geography, and technical
requirements. But the underlying approach remains constant: fabricate in resource-
rich environments, ship to market, install and operate at community scale, and
replicate across the continent as experience and capital accumulate.

Building the Operating Model for Replication

The first plant is the hardest. It requires proof of concept, community relationship-
building, regulatory navigation, and operational learning that subsequent plants will
benefit from. PyVee treats this first deployment not merely as a commercial venture
but as the template for everything that follows. Every operational lesson, every
community engagement insight, every logistical refinement becomes part of the
standard playbook that scales to Plant 10, Plant 100, Plant 1,000.

This is economies of number in practice. By the time PyVee is operating its tenth
plant, fabrication costs should be meaningfully lower, installation time shorter, and
operational ramp-up faster. By the fiftieth plant, the model is a well-oiled system. By
the hundredth, it is a platform that others, including local entrepreneurs,
development finance institutions, and sovereign funds, can co-invest in, extend, and

adapt for new chemistries and new markets.

SECTION 7

A Call to Action: Building the Industrial
Future of Africa

The transformation described in this paper is not inevitable. It requires deliberate
action from a coalition of stakeholders who share the conviction that Africa's
industrial future need not look like its industrial past.

For Investors and Development Finance Institutions

The modular chemical plant model offers a genuine opportunity to deploy capital at

the intersection of commercial return and continental impact. Unlike philanthropic



development programs, PyVee's plants are commercial assets producing products
that markets need and will pay for. Unlike extractive investments, they leave
industrial capacity, employment, and economic capability in the communities they
serve. Development finance institutions seeking to demonstrate that impact and
returns are not mutually exclusive will find in PyVee a platform purpose-built for
exactly that demonstration.

The investment thesis is straightforward: fund the fabrication and deployment of
modular plants, capture returns from chemical production, and watch communities
transform. The first plants de-risk the model for followers. The portfolio diversifies as
it scales. The economic and social returns compound over time.

For Policymakers and Governments

African governments have long sought the formula for accelerating industrial
development beyond the extraction of raw materials. Policy support, in the form of
import duty frameworks that incentivize local production, special economic zones
adapted for modular plant installation, and streamlined permitting processes for
standardized plant designs, can dramatically accelerate the pace of deployment.

Countries that have identified mineral resource corridors, agricultural processing
hubs, or textile manufacturing clusters should also be planning the chemical
feedstock plants that will make those industries globally competitive. Chemicals are
not a sector to be considered separately from industrial policy; they are the substrate
on which every other manufacturing sector depends.

For Pan-African Entrepreneurs and Operators

The modular plant model is also an opportunity for African entrepreneurs who
understand their local markets, speak the languages of their communities, hold the
relationships with local governments and suppliers, and want to participate in, not
merely observe, the industrial transformation of the continent. PyVee is building
partnerships with local operators who can manage community engagement, site
preparation, logistics, and plant operations. These partnerships are not ancillary to
the model; they are central to it. The goal is not to install a foreign factory in an
African community. It is to grow an African industrial ecosystem, community by

community, partnership by partnership.



CONCLUSION

The Arithmetic of Transformation

There is a simple arithmetic at the heart of this proposal. One thousand plants. One
thousand communities. Fifty billion dollars. Fifty million people directly touched by
industrial activity who would not otherwise be. Hundreds of chemicals produced
locally that currently cross an ocean before they reach the people who need them.
Thousands of jobs. Billions of dollars in economic multiplier impact. A continent that,
for the first time, begins to close the per capita chemical consumption gap that has
silently constrained its development for generations.

The alternative, continuing to rely on imports, continuing to cite infrastructure
barriers as permanent obstacles, continuing to deploy the rare large investments in
single mega-facilities that serve concentrated markets, is not a neutral choice. It is a
choice to leave the fragmented majority of African communities without the industrial
foundation they need. It is a choice to accept that the 68-fold gap between Nigeria's
and the United States' per capita titanium dioxide consumption is a fact of nature
rather than a solvable problem.

It is not a fact of nature. It is a consequence of a paradigm that was never designed
for Africa's reality. Modular manufacturing is the paradigm that was.

"Imagine 1,000 communities across Africa, each with its own
chemical plant, its own industrial base, its own economic
engine. That is not a dream. That is arithmetic. And PyVee
intends to do the math."”

- Dr. Peter Oladipupo, Founder & CEO, PyVee
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