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Abstract

This strategic framework proposes a comprehensive 10-year roadmap, structured
across three phases, to achieve Al independence, data sovereignty, and sustainable
economic inclusion for South Africa. It directly addresses the critical challenge of
digital colonialism, where reliance on centralized, foreign-controlled Al infrastructure
threatens national sovereignty and economic self-determination. By leveraging
South Africa's unique leapfrogging capabilities, resilient (and untapped) youth
workforce, and strategic geographic position, the framework outlines a path to build
a distributed Al infrastructure. This approach not only counters the threats of digital
colonization but also provides a tangible pathway to empower millions of South
Africa's unemployed and underemployed youth through practical Al training and
deployment, fostering a new era of technological democracy and economic
opportunity.

The Implementation Roadmap unfolds in three distinct phases:

e Phase 1(Years 1-2): Foundation Building focuses on human capacity
development through intensive Al technician training programs and the
establishment of pilot distributed Al installations (SSEG+Al nodes) in
communities. It also includes creating a legal framework for data sovereignty
and fostering regional cooperation.

e Phase 2 (Years 3-5): Network Expansion scales this distributed infrastructure
across provinces, integrating Al systems into critical government services like
healthcare, education, and agriculture, and initiating local hardware assembly.

e Phase 3 (Years 6-10): Regional Leadership positions South Africa as a
continental Al hub, exporting expertise, setting ethical Al standards, and
driving broader African Al sovereignty initiatives.

Ultimately, this framework envisions South Africa transforming from a digitally
dependent nation into an Al pioneer, ensuring its technological future is built on
principles of local ownership, sustainable development, and true national
independence.



I. The Great Al Dependency Trap

The West's trillion-dollar Al infrastructure buildout represents not merely a
technological revolution, but the construction of the most sophisticated
dependency mechanism in human history. For developing nations, the choice is
stark: submit to digital vassalage or forge an independent path through the very
constraints that others see as limitations.

South Africa stands at a precipice that is also a launching pad. Just as the nation
once leapfrogged the industrial world's fixed-line telecommunications infrastructure
by embracing mobile networks, it now faces an opportunity to sidestep the
centralized Al model that is proving financially catastrophic even for the world's
wealthiest nations. The mathematics of this moment are unforgiving, but they also
reveal pathways invisible to those trapped within existing paradigms.

The Mathematics of Dependency

The current Al infrastructure requires $32.5 billion per gigawatt of compute
capacity—a figure that would consume South Africa's entire annual budget multiple
times over for a single installation. This is not simply expensive; it is a mathematical
impossibility for all but a handful of nations.

Consider the physical reality: training a single sophisticated Al model demands
access to facilities that consume the electricity of small cities, require millions of
gallons of water for cooling, and concentrate computational power in
cathedral-sized data centers. These are not distributed tools of empowerment but
centralized monuments to dependency. When your nation's data must travel
thousands of miles to foreign servers for processing, returning as expensive services
you must perpetually purchase, you have not adopted technology—you have been
digitally colonized.

The trap deepens with each integration. Every government service that relies on
foreign Al infrastructure, every business process that depends on external machine
learning models, every educational system that teaches students to consume rather
than create Al capabilities—each represents another strand in the web of
dependency. Like the railroad networks that once extracted Africa’s mineral wealth
while leaving behind dust and poverty, today's Al infrastructure promises
development while ensuring perpetual subordination.

B. The Geopolitical Stakes



The battle lines are drawn not with military formations but with fiber optic cables
and APl access keys. Three pathways emerge from this new great game:

Vassalage beckons with the siren song of immediate access. Simply subscribe to
American or Chinese Al services, accept their terms of service as your new
constitution, and watch as your nation's cognitive capacity is outsourced to foreign
data centers. This path offers the comfort of following established models, the
illusion of progress through consumption, and the slow strangulation of local
innovation.

Isolation tempts with promises of complete independence. Build everything
yourself, trust no foreign technology, create a digital hermit kingdom. Yet this path
ignores the fundamental interconnectedness of modern technology. No nation can
independently recreate the entire stack of Al innovation—from chip fabrication to
algorithm development—without condemning itself to permanent technological
backwardness.

Leapfrogging offers the only viable path: building distributed, resilient systems that
transform constraints into advantages. This is not about competing with Silicon
Valley on its own terms but changing the terms of competition entirely. When you
lack centralized infrastructure, build distributed systems. When you cannot afford
massive data centers, embed intelligence at the edge. When you cannot match
trillion-dollar investments, create solutions that deliver superior outcomes at a
fraction of the cost.

The lesson of guerrilla warfare applies to technological competition: when you
cannot match your opponent's conventional strength, you must change the nature
of the conflict itself.

The Extractive Model: Silicon Valley's Colonial Economics

Silicon Valley's Al infrastructure model perfects the art of extraction without
ownership. Unlike traditional colonialism, which required armies and administrators,
digital colonialism operates through terms of service and API pricing. The
sophistication of this system lies in its ability to present extraction as innovation,
dependency as development, and subordination as partnership.

The Domestic Destruction Pattern



Even within the United States, the centralized Al model creates economic
wastelands. California’s Central Valley, once America's agricultural heartland, now
hosts data centers that consume vast resources while creating minimal
employment. The promise of high-tech job creation masks a brutal reality:

1. Housing displacement accelerates as tech workers price out local
communities, while data centers create fewer than 100 permanent jobs per
$10 billion invested

2. Infrastructure strain intensifies as massive power consumption overwhelms
local grids, forcing communities to fund upgrades that primarily benefit tech
companies

3. Tax haven structures proliferate as companies use complex schemes to
avoid funding the very infrastructure they depend upon

4. Gig economy extraction expands as Al development relies on armies of
contract workers labeling data without benefits, job security, or wealth
accumulation opportunities

If this model devastates its own communities, its impact on African economies will
be catastrophic. The same playbook applied to nations with weaker governance
structures and fewer resources creates not just inequality but systematic
underdevelopment.

Accelerating Capital Flight from Africa

The Al revolution threatens to turbocharge existing patterns of resource extraction
through three primary mechanisms:

Data as the New Gold transforms every click, every transaction, every interaction
into raw material for foreign Al systems. African user data flows to American and
Chinese servers for processing, returning as expensive Al services sold at premium
prices. Social media platforms extract behavioral patterns from African users,
training models that will be used to advertise products Africans cannot afford.
Agricultural data collected from African farms improves yield prediction algorithms
owned by foreign corporations. Healthcare data from African patients trains
diagnostic systems accessible only through expensive subscriptions.

Dependency Deepening occurs with each adopted foreign Al service. Local banks
paying monthly fees for fraud detection algorithms could have developed
indigenous solutions. Agricultural cooperatives dependent on foreign weather
prediction services lose the capacity to understand their own climate patterns.



Healthcare systems relying on diagnostic Al hosted abroad become perpetual
customers rather than innovation centers. Each subscription payment represents
not just capital flight but capability surrender.

Brain Drain 2.0 captures talent without physical migration. The brightest African
technologists no longer need to relocate to Silicon Valley—they can work remotely
for foreign companies while living locally. This seems like progress until you realize it
creates a new form of extraction. Top Al talent, paid in foreign currencies, becomes
economically disconnected from local innovation ecosystems. Their knowledge
production benefits foreign companies while local capacity withers. The
appearance of opportunity masks the reality of intellectual resource extraction.

The Human Capital Catastrophe

With 60% of the population under 25 years old, South Africa faces an
unprecedented challenge: how to create meaningful employment for a generation
entering a job market being transformed by Al systems they neither own nor control.
Traditional job creation models assumed industrial development would absorb
labor. But Al-driven automation eliminates precisely the manufacturing and service
jobs that historically provided employment for developing economies. Meanwhile,
centralized Al development creates minimal employment relative to investment
scale—those massive data centers employ fewer people than a single
medium-sized factory.

The skills mismatch accelerates as educational systems train students for jobs that
exist only in Silicon Valley. Al literacy becomes defined as the ability to consume
foreign services rather than create local solutions. Technical education focuses on
maintaining and operating systems designed elsewhere rather than building
indigenous capabilities. Each graduate prepared only to serve foreign Al systems
represents another loss of potential innovation capacity.

Infrastructure investment misdirection compounds the crisis. Scarce government
resources flow toward supporting foreign tech infrastructure—fiber optic cables to
connect African users to distant servers, power grid upgrades that primarily benefit
foreign-owned data processing facilities, ports and logistics optimized for exporting
raw data rather than processed insights. Each dollar spent enabling foreign Al
domination is a dollar not invested in local capability development.

The Compounding Effect



The genius of digital colonialism lies in its self-reinforcing nature. Each element
of dependency strengthens the others in an accelerating cycle:

e Data extraction reduces local analytical capacity

e Service dependency creates permanent revenue outflows

e Capital flight weakens local investment ability

e Reduced investment diminishes innovation capacity

e \Weakened innovation deepens future dependency
This creates what economists call a "resource curse” for the digital age. Just as oil
wealth paradoxically impoverished many African nations by distorting their
economies and governance, data wealth threatens to create a new form of
underdevelopment. Countries rich in data and human capital become sources of
raw materials for Al systems that create value elsewhere.
The Al infrastructure buildout in wealthy nations functions as a massive pump,
drawing intellectual and financial resources from developing economies to fuel
unsustainable projects that primarily benefit early investors and tech monopolies.
Without deliberate intervention, South Africa risks becoming a permanent digital
colony—a source of raw data and cheap labor for Al systems designed, built, and
controlled elsewhere.

State Capture Through Systematic Dependency: The Al Infrastructure
Trojan Horse

The trillion-dollar Al commitments are not business plans—they are coup d'états
conducted in boardrooms. When Sam Altman speaks of $7 trillion infrastructure
needs, when tech companies announce $500 billion "investments,” they reveal
something more sinister than corporate ambition. These are not sustainable
business models but deliberate strategies to achieve state capture through
infrastructure dependency.

The sophistication of this approach lies in its apparent rationality. Who could argue
against Al infrastructure when it promises to solve healthcare challenges, optimize
resource allocation, and enhance national competitiveness? The trap springs only
after dependency is complete, when every government function relies on privately
controlled Al systems, when alternatives become not just expensive but
inconceivable.

The Military-Industrial Playbook Applied to Al



The military-industrial complex provides the template for Al infrastructure's state
capture strategy, but with far greater scope and sophistication:

The original model achieved regulatory capture through four mechanisms that Al
infrastructure now perfects:

1. National Security Framing transforms corporate subsidies into patriotic
necessities. Just as defense contractors made their funding untouchable by
linking it to national security, Al companies now frame infrastructure
investment as essential to competing with China. Question the spending, and
you're accused of surrendering technological sovereignty.

2. Infrastructure Integration creates practical dependency. Defense
contractors distributed production across congressional districts, making
cuts politically impossible. Al infrastructure embeds more deeply—into
healthcare decisions, financial systems, educational platforms, and
government services. Cutting funding doesn't just risk jobs; it threatens basic
service delivery.

3. Technical Opacity eliminates meaningful oversight. The complexity of
modern weapons systems made civilian oversight nearly impossible. Al
algorithms are worse—even their creators cannot fully explain their
decision-making processes. How can Congress regulate what it cannot
understand? How can courts review what they cannot examine?

4. Economic Hostage-Taking weaponizes employment and investment.
Defense contractors learned to make themselves "too big to fail* long before
banks discovered the strategy. Al infrastructure takes this further by
controlling not just jobs but the very tools needed to create future
employment.

Beyond State Capture: Total System Integration

Al infrastructure doesn't just capture the state—it becomes the state. This
represents a qualitatively different form of power concentration, one that controls
not just budgets but the basic resources that sustain civilization:

Energy Grid Dependency transforms electricity from public utility to corporate
resource. Al data centers already consume 2-3% of total US electricity production.
Planned expansions require 10-15% of national grid capacity. When California faces
brown-outs, whose power gets cut—hospitals or data centers training the next



language model? When renewable energy development gets redirected from
communities to Al facilities, who decides these priorities? The answer increasingly
lies in corporate boardrooms rather than democratic institutions.

Water Resource Monopolization adds another dimension of control. Each Al
training run requires millions of gallons for cooling in an era of increasing drought.
Data centers compete directly with agricultural and municipal water supplies. In
water-scarce regions, Al companies effectively gain veto power over regional
development. The Colorado River's allocation, fought over by states for a century,
now includes tech companies as stakeholders with de facto water rights based on
their economic power rather than legal entitlement.

Land Use Transformation reshapes the physical landscape of nations. Massive
data center facilities convert agricultural and residential land to industrial use, but
unlike traditional factories, they create minimal employment while maximizing
resource consumption. Local communities transform from independent economies
into service providers for Al infrastructure—their restaurants feed the few
technicians, their power plants fuel the servers, their water supplies cool the
circuits, but their youth find no futures beyond marginal service roles.

The Administrative State Replacement
Trump's RAGE against the administrative state reveals Silicon Valley's end game. The
systematic destruction of Rooseveltian institutions—professional civil service,
regulatory expertise, democratic oversight—creates a power vacuum that Al
infrastructure is perfectly positioned to fill. This is not conspiracy but convergence:
the interests of those who would dismantle democratic governance align perfectly
with those who would replace it with algorithmic management.
Consider the trajectory already visible:
Institutional Dismantling accelerates through multiple vectors:
e RAGE (Reduction of Administrative Government Employees) eliminates the
very expertise needed to govern complex modern societies
e Regulatory capture accelerates as agencies lose technical capacity to
understand what they ostensibly regulate
e Congressional oversight becomes impossible when elected representatives
cannot comprehend the systems shaping their constituents' lives



e Judicial review fails when courts cannot examine the algorithms making

consequential decisions
Al as Governing Infrastructure fills the vacuum with seamless efficiency:

e Healthcare decisions increasingly automated through diagnostic and
allocation systems no human fully understands

e Military operations dependent on Al-driven logistics, targeting, and strategic
planning that reduce generals to button-pushers

e Economic policy guided by models that private companies control and
governments merely consume

e Social services delivered through platforms that determine eligibility and
access based on proprietary algorithms

The Totalizing Logic

This is not "Al taking over” in some science fiction sense—it is the quiet replacement
of democratic capability with corporate capacity. Each step appears beneficial in
isolation:

"Al improves healthcare outcomes”—by replacing doctor's judgment with
algorithmic decisions

"Al enhances military effectiveness"—by removing human decision-making from
life-and-death choices

"Al optimizes resource allocation’—by imposing market logic on human needs

"Al reduces government waste"—by eliminating the inefficiencies of democratic
participation

"Al democratizes access to knowledge'—by controlling what counts as knowledge

The cumulative effect transforms citizens into users, voters into data points, and
political decisions into optimization problems solved by algorithms designed to
maximize corporate profit rather than human flourishing. When every government
decision must pass through computational frameworks controlled by private
companies, democracy becomes a theatrical performance while real power
operates through API calls and service agreements.

The South African Imperative



For developing nations, Al infrastructure dependency represents not just economic
subordination but the end of sovereignty itself. Countries that cannot process their
own data, that rely on foreign algorithms for basic government functions, that train
their youth only to operate systems controlled elsewhere—these are not
independent nations but administrative subdivisions of Silicon Valley's algorithmic
empire.

Understanding this dynamic makes South Africa's infrastructure choices
existentially urgent. The decision is not between different technology platforms but
between maintaining sovereign governing capacity or accepting digital vassalage.
The distributed Al infrastructure model becomes a defense of democratic
governance itself—ensuring that the tools shaping social organization remain under
local control and democratic oversight.

The window for alternative models closes rapidly. Once Al infrastructure achieves
critical mass and becomes “essential” to government function, reversing
dependency becomes practically impossible. No American politician can
meaningfully challenge military-industrial complex spending without being labeled a
threat to national security. Soon, no leader anywhere will be able to challenge Al
infrastructure dominance without being accused of undermining economic
competitiveness and social progress.

South Africa has perhaps five years to demonstrate that Al can enhance rather than
replace democratic governance—but only if the infrastructure remains distributed,
locally controlled, and subordinated to democratic rather than corporate priorities.
The choice made now determines whether future generations inherit technological
sovereignty or digital serfdom.

South Africa's Structural Advantages for Al
Independence

South Africa’s constraints in the WTO dominated world are its wings in an Al
dominated one. Where others see infrastructure gaps, underdevelopment, and
resource limitations, the astute observer recognizes the prerequisites for
technological leapfrogging. The nation's structural conditions—often lamented as
obstacles to development—position it uniquely to pioneer distributed Al
infrastructure that sidesteps the dependencies plaguing wealthier nations.



The absence of legacy systems becomes freedom to innovate. Limited centralized
infrastructure eliminates the sunk-cost fallacy that traps developed nations in
increasingly expensive and fragile systems. Most critically, a population accustomed
to resource constraints has developed the psychological resilience and creative
problem-solving capabilities that comfortable societies systematically destroy in
their citizens.

Proven Leapfrogging Capability

South Africa has already demonstrated the muscle memory of technological
leapfrogging. This is not theoretical capability but proven historical fact, embedded
in the lived experience of millions who skipped entire stages of technological
development:

The telecommunications leap saw the nation transition directly to mobile networks
without building extensive landline infrastructure. While developed nations spent
decades and billions laying copper wire to every home, South Africa moved directly
to cellular towers. Today, rural communities that never saw a landline conduct
business on smartphones. This wasn't just adopting foreign technology—it was
reimagining how communications infrastructure could work when starting fresh.

The financial inclusion revolution followed similar patterns. Traditional banking
infrastructure—branches, ATMs, physical paperwork—never reached many
communities. Instead of seeing this as failure, innovators recognized opportunity.
Mobile banking adoption outpaced traditional banking precisely because it solved
real problems for people ignored by conventional systems. A grandmother in rural
Eastern Cape who never had a bank account now receives remittances on her
phone—not despite the lack of traditional infrastructure, but because of it. As an
American, | can definitively say that South Africa has embraced “cashless” society
via Tap-and-Go NFC payments far more comprehensively than the United States
has in spite of the fact that the technology has been available in the states for well
over a decade.

The energy innovation currently underway reveals the pattern continuing. Load
shedding, treated by many as a crisis, catalyzed the fastest distributed solar
adoption in the world. When centralized systems fail predictably, people invest in
alternatives. Households and businesses installing solar panels and batteries aren't



just buying backup power—they're building the foundation of a distributed energy
grid that could leapfrog the centralized model entirely.

Each leapfrog builds institutional knowledge and cultural confidence. The
psychological shift matters as much as the technological one: South Africans have
learned that waiting for traditional infrastructure means waiting forever, while
creating alternatives means creating futures.

Human Capacity Resilience

Adversity breeds capability in ways comfort cannot. South Africa’s human capital
advantages stem not from privileged access to resources but from developing
resilience through constraints. This creates a population uniquely suited to
pioneering distributed Al systems that require creativity over capital.

The demographic dividend positions South Africa with a younger population
inherently more adaptable to Al technologies. But youth alone doesn't explain the
advantage. This is a youth that has grown up navigating systemic challenges, finding
workarounds for failed systems, creating solutions where none existed. They
possess what Silicon Valley's comfortable engineers lack: the ability to innovate
under constraint, to see limitations as design parameters rather than
insurmountable obstacles.

The psychological resilience developed through navigating daily challenges—from
load shedding to water restrictions—creates cognitive flexibility in the face of
hardship that purely digital natives lack. A young engineer who has managed
intermittent electricity supply intuitively understands distributed systems in ways
that someone who assumes always-on infrastructure cannot. But more importantly,
they are far less prone to the complete psychological disintegration their more
comfortable Western counterparts fall victim to in the face of adversity. They
design for resilience because they live resilience.

The educational foundation combines strong mathematical literacy with practical
problem-solving orientation. South African universities may lack the resources of
MIT or Stanford, but they produce graduates who understand both theory and
application, who can work with limited resources, who approach problems with the
mindset of "how can we make this work?" rather than "what would ideal conditions



look like?" South Africa remains the only African nation with nuclear capability, while
it also still boasts a grid competitive with European nations in terms of size.

This translates directly to Al development advantages. The country has the
brainpower, the youth, and the drive. When your constraint is compute power, you
optimize algorithms. When your limitation is data, you develop better augmentation
techniques. When you cannot assume reliable infrastructure, you build systems that
degrade gracefully. These aren't just technical skills—they're survival strategies that
create more robust solutions than those developed in resource-abundant
environments.

Geographic and Economic Positioning

Geography is destiny, and South Africa's position is enviable. The nation sits at
the convergence of multiple advantages that compound when approached
strategically:

As a continental gateway, South Africa can become the hub for intra-African Al
infrastructure. The same ports that ship minerals can route fiber optic cables. The
financial networks that already connect African businesses can carry Al services.
The educational institutions that attract continental students can train the
distributed Al workforce. This isn't about dominating African Al development but
catalyzing it—creating network effects that benefit all participants while maintaining
local sovereignty.

The resource endowments extend beyond traditional minerals to the rare earth
elements critical for semiconductor manufacturing. While South Africa cannot
compete with Taiwan's chip fabrication capabilities, it can position itself
strategically in the supply chain. More importantly, these resources provide
bargaining power in international negotiations—countries needing rare earth
elements must engage as partners rather than digital colonizers.

The time zone advantage seems minor until you consider the realities of global Al
development. Positioned between Asian and European markets, South Africa can
bridge development cycles, providing overnight processing for European companies
and daytime support for Asian partners. This natural advantage in follow-the-sun
development models becomes more valuable as Al development requires
continuous iteration and human oversight.



These advantages compound when combined strategically. A distributed Al
infrastructure leveraging geographic position, built by resilient human capital,
powered by innovative energy solutions, and learning from proven leapfrogging
success—this creates possibilities invisible to those trapped in centralized thinking.

The Distributed Al Infrastructure Vision

Build intelligence into the grid itself, not on top of it.

The conceptual shift from centralized to distributed Al infrastructure represents
more than a technical architecture decision—it embodies a fundamentally different
philosophy of technological development. Instead of massive data centers
concentrating power and processing, imagine intelligence embedded throughout
the national infrastructure like a nervous system, processing information where it
originates, sharing insights without surrendering sovereignty.

This vision inverts the assumptions of Silicon Valley's infrastructure model. Where
they build cathedrals of computation requiring pilgrimages of data, distributed
infrastructure creates local shrines of processing power accessible to all. Where
they demand reliable grids and unlimited resources, distributed systems thrive on
intermittent power and resource constraints. Where they create dependencies,
distributed architectures enable autonomy.

Small Scale Embedded Energy Generation (SSEG) + Al Integration
Every rooftop becomes a brain cell in the national neural network. The
convergence of distributed solar power and edge Al processing transforms
infrastructure limitations into architectural advantages. Instead of viewing load
shedding as a crisis to be solved by building more centralized power plants,
recognize it as evolution forcing adaptation toward resilience.
The technical architecture embeds Al processing capability directly into solar
installations. Each SSEG system includes:
1. Distributed compute nodes integrated with inverters and battery systems
2. Edge processing capability for real-time energy optimization and demand
prediction
3. Mesh networking protocols creating resilient communications without
centralized control



4. Local data storage ensuring community information remains within
community control
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Figure 1 (proposed national neural grid, with GPUs embedded at SSEG sites)

This isn't simply adding computers to solar panels. The integration runs deeper: Al
systems optimize energy generation and storage based on hyperlocal conditions,
predict maintenance needs before failures occur, and coordinate with neighboring
nodes to balance loads across micro-grids. The same infrastructure providing
power provides intelligence, creating antifragile systems that grow stronger under
stress.

Consider a practical example: A suburban Johannesburg neighborhood with 100
homes equipped with SSEG+AI systems possesses more distributed computing
power than early supercomputers. This latent capacity, coordinated through mesh
protocols, can train Al models specific to local needs—predicting crime patterns,
optimizing water usage, coordinating emergency responses—without sending a
single byte of data to foreign servers.



The economic model inverts traditional infrastructure economics. Instead of
massive capital expenditure creating centralized facilities with high operational
costs, distributed systems spread lower costs across many participants who
directly benefit. A household investing in SSEG+AI infrastructure gains energy
independence, computing capacity, and potential income from participating in
distributed processing networks.

Modular Training Infrastructure

Al development becomes a community practice, not a corporate monopoly. The
myth that Al training requires warehouse-sized facilities filled with specialized
hardware serves the interests of those who own such facilities. In reality, modern
techniques like federated learning, model distillation, and parameter-efficient
fine-tuning enable sophisticated Al development on distributed infrastructure.

The modular approach recognizes that different Al applications require different
scales of infrastructure:

Community-scale Al clusters using locally manufactured or assembled hardware
can train models for specific local needs. A rural health clinic doesn't need GPT-4's
general capability—it needs diagnostic support for common regional conditions. A
cluster of 10-20 coordinated SSEG+AI nodes can train specialized models that
outperform generic systems for specific use cases while maintaining complete data
sovereignty.

Federated learning networks enable collaboration without subordination.
Agricultural communities across provinces can share model improvements for crop
yield prediction without sharing sensitive data about specific farms. Healthcare
facilities can collectively improve diagnostic algorithms while maintaining patient
privacy. The key insight: sharing intelligence doesn't require surrendering
information.

Mobile deployment units extend compute capacity where needed. Converted
vehicles equipped with GPU clusters and satellite connectivity can bring Al training
capability to remote areas for specific projects—digitizing indigenous languages,
mapping local biodiversity, training youth in Al development. These units leave
behind trained models and trained people, not dependency.



The manufacturing strategy emphasizes assembly and integration over fabrication.
While South Africa cannot immediately produce cutting-edge semiconductors, it
can:
e Assemble computing systems from imported components
e Develop specialized cooling and power management solutions for African
conditions
e Create software stacks optimized for distributed training
e Build the connective tissue—networking equipment, coordination protocols,
management systems—that transforms individual nodes into collective
intelligence

Data Sovereignty Architecture

Data sovereignty isn't about building walls—it's about controlling doors. The
goal isn't digital isolation but selective permeability, where communities and nations
maintain agency over their information assets while participating in global
knowledge networks.

The technical architecture enforces sovereignty through system design:

Local data processing becomes the default, not the exception. Personal devices,
community nodes, and regional clusters process information where it originates.
Only insights and models move between levels, not raw data. A patient's medical
history remains on local systems while diagnostic insights can be shared to improve
healthcare globally. A farmer's field data stays within their control while yield
predictions benefit from continental weather patterns.

Encrypted mesh communications eliminate dependence on foreign-controlled
infrastructure. Current internet architecture routes African communications through
American or European servers even for local traffic. Mesh protocols create direct
paths between African nodes, with encryption keys controlled locally rather than by
foreign certificate authorities. This isn't about hiding from global surveillance—it's
about ensuring communications remain possible even if international connections
are severed.

National Al model repositories reduce dependency on foreign foundation models.
Instead of every South African business subscribing to OpenAl or Anthropic,
national infrastructure provides access to locally-trained and adapted models.



These begin as derivatives of open-source models but evolve to reflect local

languages, contexts, and values. A South African language model understands that

"robot” might mean traffic light, that "shame” expresses sympathy, that "now-now"

indicates specific temporal expectations.

The sovereignty architecture recognizes that complete independence is neither

possible nor desirable. Instead, it creates graduated sovereignty—the ability to

operate independently when necessary while benefiting from global cooperation

when beneficial. Like a house with doors and windows rather than solid walls, it

enables selective exchange while maintaining security.
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Rapid Youth Training and Employment Strategy

Transform unemployment from social crisis to strategic advantage. The
conventional view sees South Africa’'s youth unemployment as a ticking time bomb.
The distributed Al infrastructure vision recognizes it as rocket fuel waiting for
ignition. When 60% of your population is under 25, you don't have an unemployment
problem—you have the world's largest untapped Al workforce waiting for activation.
The transformation requires abandoning educational models designed for industrial
economies. Traditional technical education—four-year degrees, theoretical
foundations, hierarchical progression—cannot scale fast enough or practically
enough to meet the moment. Instead, compressed, practical, deployment-focused
training creates capable Al practitioners in months, not years.

Compressed Learning Pathways

Six months from unemployment to Al deployment specialist. This isn't fantasy
but a proven possibility when training focuses on practical application over
theoretical completeness. The military has long known how to transform civilians
into technical specialists rapidly through focused, intensive, practical training. The
same principles apply to Al workforce development.

The 6-month intensive Al technician programs follow a simple philosophy: learn
by doing, understand through application, master through repetition. Participants
don't begin with linear algebra and statistics—they start by deploying working Al
systems and learning the theory as needed to solve real problems.

Week 1-4: Foundation and Orientation
e Deploy pre-trained models for real applications
e Understand Al capabilities through hands-on experimentation
e Learn basic troubleshooting and optimization
e Work on actual community problems from day one

Week 5-12: Specialization Tracks
e Choose focus area: healthcare, agriculture, education, or infrastructure
e Work with domain experts solving specific challenges



e Learn just enough theory to understand what you're doing
e Build portfolio of deployed solutions

Week 13-20: Advanced Applications
e Customize models for local conditions
e Understand distributed training principles
e |earn infrastructure management and maintenance
e Develop teaching capability to train others

Week 21-24: Deployment Practicum
e |ead actual deployment projects
e Manage small teams of newer trainees
e Create documentation and training materials
e Graduate as certified Al deployment specialist

The curriculum emphasizes deployment, maintenance, and optimization over
development from scratch. Trainees learn to:
e Select appropriate pre-trained models for specific tasks
Fine-tune models with local data
Deploy models on distributed infrastructure
Monitor performance and diagnose issues

Optimize for resource constraints

e Train community members in basic usage
This approach leverages existing technical college infrastructure transformed for
Al age requirements. Traditional computer labs become Al deployment centers.
Instructors trained in the same intensive model teach through practice. Industry
partnerships provide real problems requiring real solutions, creating immediate
employment pipelines.

Community Al coordinators represent a new employment category created by
distributed infrastructure. Like agricultural extension officers who brought farming
knowledge to rural communities, Al coordinators bring computational capability to
every corner of the nation. Their role combines:

e Technical capability to manage local Al infrastructure

e Teaching ability to train community members

e Cultural sensitivity to adapt Al solutions to local contexts



e Entrepreneurial skills to identify Al-solvable problems

e Leadership capacity to coordinate distributed resources
The employment model is inherently generative. Each coordinator can train 10-20
community members annually in basic Al usage. Those showing aptitude enter
intensive programs. Within five years, a single coordinator catalyzes a local Al
ecosystem employing dozens while transforming community capabilities.

Al-enabled entrepreneurship tracks recognize that job creation in the Al age
requires business model innovation. The training doesn't just create employees—it
develops entrepreneurs who can:

e |dentify local problems solvable through Al application
Develop sustainable business models around Al solutions
Access distributed infrastructure for minimal capital requirements
Create employment for others in their communities

Build solutions that reduce rather than increase dependency

Practical Deployment Focus

Every South African challenge becomes an Al opportunity. The training programs
focus on four key areas where Al application can transform current constraints into
competitive advantages:

Agricultural optimization addresses food security while creating rural
employment. Al systems trained on local conditions can:

e Predict crop yields based on hyperlocal weather patterns

e Optimize irrigation schedules for water-scarce regions

e |dentify pest infestations before they spread

e Connect small farmers to markets efficiently

e Enable precision agriculture without expensive equipment
A young person from rural Limpopo trained in agricultural Al returns home not as
another unemployed graduate but as someone who can demonstrably improve crop
yields, reduce water usage, and increase farmer incomes. They become essential to
their community's prosperity.

Healthcare delivery multiplies scarce medical expertise through Al augmentation.
Rural clinics equipped with diagnostic Al systems and operated by trained
technicians can:



Perform preliminary diagnoses for common conditions
|dentify cases requiring specialist referral

Monitor chronic conditions between doctor visits
Predict disease outbreaks from symptom patterns

Provide health education in local languages

The Al technician doesn't replace doctors—they extend medical reach to
communities that might see a physician monthly. A nurse with Al support can
provide care previously requiring specialist consultation, while the Al system
continuously improves through federated learning across all participating clinics.

Education enhancement personalizes learning without expensive infrastructure.
Locally-hosted Al tutoring systems can:

e Adapt to individual student learning speeds

e Provide instruction in home languages

e |dentify learning difficulties early

e Offer after-hours study support

e Generate locally relevant educational content
Teachers become learning facilitators rather than information deliverers, while Al
systems handle repetitive instruction tasks. A single trained Al education
coordinator can support entire schools, maintaining systems that help hundreds of
students achieve better outcomes.

Infrastructure management transforms resource constraints into optimization
opportunities. Al systems can:

Predict and prevent infrastructure failures

Optimize distribution of scarce resources

Coordinate distributed energy systems

Manage water distribution intelligently

Enable predictive maintenance with minimal sensors

The youth trained in infrastructure Al become the nervous system operators of
smart cities and communities, ensuring resources flow where needed most while
preventing waste.

Mitigating Critical Risks



Every revolution contains the seeds of its own corruption. South Africa's
distributed Al vision faces real risks that, left unaddressed, could transform
liberation technology into new forms of oppression. Acknowledging these dangers
honestly enables designing systems that resist capture and corruption from the
start.

Kleptocracy and Governance Challenges

Corruption doesn't disappear with new technology—it adapts. South Africa's
governance challenges are real and cannot be wished away by technological
optimism. The same distributed infrastructure that enables sovereignty could
become a feeding trough for connected elites if designed carelessly. The solution
isn't naive faith in technology but building anti-corruption mechanisms into the
architecture itself.

Distributed infrastructure as anti-corruption mechanism works because it
transforms the nature of resources worth stealing. Centralized systems create
honeypots—single points where massive resources concentrate, attracting corrupt
actors like flies to meat. Distributed systems spread resources so widely that
systematic theft becomes impractical. You cannot steal a distributed grid the way
you can loot a central treasury.

Blockchain-verified resource allocation creates transparent, immutable records
of infrastructure funding. Every solar panel distributed, every compute node
deployed, every training program funded—all recorded on distributed ledgers that
no single actor controls. Communities can verify their allocations match actual
deliveries. Auditors can trace resource flows without relying on potentially
corrupted intermediaries. Corruption becomes visible in ways centralized
accounting systems never achieve.

Community ownership models reduce centralized failure points by distributing
both resources and responsibility. Instead of government owning all infrastructure:
e Communities own their local nodes through cooperatives
e Maintenance responsibilities and benefits remain local
e Multiple stakeholders create mutual monitoring
e Corruption requires convincing many rather than bribing few
e Democratic participation replaces bureaucratic allocation



Technical auditing systems make misappropriation visible automatically. Al
systems trained to detect anomalies identify unusual resource flows:

e Electricity usage patterns revealing diverted equipment

e Network traffic showing unauthorized commercial use

e Performance metrics identifying undermaintained systems

e Resource allocation patterns suggesting favoritism

e Automated alerts to multiple oversight bodies simultaneously
These mechanisms don't eliminate corruption but raise its cost while lowering its
benefits. When stealing requires coordinating many actors, leaving permanent
records, and triggering automatic detection, legitimate operation becomes the path
of least resistance.

International Trade Dependencies
Complete autarky is impossible; strategic autonomy is essential. South Africa
cannot manufacture every component needed for Al infrastructure, but it can
control critical nodes while building cooperative rather than dependent
relationships.
Intra-African integration as strategic priority transforms continental
fragmentation into distributed strength. Instead of each African nation negotiating
separately with tech giants, coordinated continental approaches create bargaining
power:
1. Continental Al cooperation agreements establish common standards and
protocols
2. Regional specialization allows countries to develop complementary
capabilities
3. Shared infrastructure reduces duplication while maintaining sovereignty
4. Joint negotiation with international suppliers improves terms
5. Knowledge sharing accelerates capability development across nations

The African Continental Free Trade Area provides the framework—Al infrastructure
cooperation makes it meaningful. Nigeria's oil revenues could fund chip
manufacturing in South Africa. Kenya's mobile payment expertise enables
continental Al commerce platforms. Egypt's technical universities train engineers for
the entire continent. Integration multiplies capabilities while maintaining
independence.



Regional manufacturing partnerships focus on achievable sovereignty. While
competing with Taiwan's semiconductor fabs remains unrealistic, regional
partnerships can achieve:

e Assembly of compute systems from imported chips

e Manufacturing of supporting infrastructure (cooling, power, networking)

e Production of edge devices and sensors

e Development of specialized African-condition hardware

e Creation of supply chain resilience through distribution

Cross-border data sharing protocols enable collaboration while maintaining
sovereignty. The protocols establish:
e What data types can cross borders (insights yes, personal information no)
e How benefits from shared data get distributed
e Dispute resolution mechanisms respecting national sovereignty
e Technical standards ensuring interoperability
e Reciprocity requirements preventing one-way extraction

Semiconductor Manufacturing Limitations
Accept reality while working to change it. South Africa cannot immediately
manufacture cutting-edge semiconductors—few nations can. But semiconductor
dependency need not mean digital colonialism if approached strategically.
Focus on assembly and integration creates immediate value while building toward
manufacturing. South Africa's automotive industry provides the model—starting
with assembly operations that developed local expertise, supply chains, and
eventually some manufacturing. The same progression applies to computing
hardware.
Strategic partnerships with alternative manufacturers reduces dependency on
single sources. As US-China tensions drive semiconductor diversification,
opportunities emerge:

e Partner with India's emerging semiconductor initiatives

e Joint ventures with Brazil's computing industry

e Technology transfer agreements with South Korea

e Investment from Middle Eastern sovereign wealth funds

e European partnerships seeking supply chain diversification



Recycling and refurbishment programs extend hardware lifecycles while creating
employment. The global obsession with latest-generation hardware creates
opportunities:

Refurbish previous-generation enterprise hardware for distributed use
Develop expertise in hardware lifecycle extension

Create employment in technical refurbishment

Reduce electronic waste while building capacity

e Transform "obsolete” hardware into community infrastructure
This approach recognizes that distributed Al doesn't require cutting-edge hardware
for many applications. A five-year-old GPU that Google discards can power a rural
health clinic's diagnostic Al for another decade if properly maintained.

Security Vulnerabilities
Distributed systems face different, not fewer, security challenges. The attack
surface expands when intelligence spreads throughout infrastructure. But
distributed architecture also enables security approaches impossible in centralized
systems.
Air-gapped critical systems for essential infrastructure create unhackable cores.
Unlike centralized systems where one breach compromises everything, distributed
architecture allows:

e Healthcare Al systems physically isolated from internet

e Infrastructure control systems with no external connectivity

e Financial processing on separate networks

e Periodic secure synchronization rather than constant connectivity

e Human verification for critical system updates
Multiple redundant pathways ensure resilience against attacks or failures. The
internet’s original resilient design—routing around damage—extends to all aspects:

e Mesh networks with automatic rerouting

e Distributed data storage with encrypted sharding

e Multiple independent training clusters

e Diverse communication protocols and channels

e Graceful degradation rather than catastrophic failure
Local cybersecurity workforce development creates human infrastructure
matching technical systems. Instead of relying on foreign security services:

e Train cybersecurity specialists in every community

e Develop indigenous security tools and protocols



e Create security cooperatives sharing threat intelligence

e Build cultural awareness of security requirements

e Establish cyber-militia models for distributed defense
Security through distribution means attacks must compromise many systems
rather than one, detection becomes more likely as anomalies stand out locally, and
recovery happens faster as unaffected nodes assist compromised ones.

Implementation Roadmap

Revolution requires rhythm. The transformation from digital dependency to Al
sovereignty cannot happen overnight, but neither can it proceed at the pace of
traditional infrastructure development. The roadmap must balance urgency with
sustainability, ambition with achievability, vision with pragmatism.

Phase 1: Foundation Building (Years 1-2)
Start with people, not infrastructure. The first phase prioritizes human capacity
building and institutional frameworks that enable everything following.
Establish technical education programs by transforming existing institutions:
e Develop Al training centers at 20 technical colleges
e Train 1,000 instructor-practitioners in intensive programs
e Launch first cohorts of 6-month deployment specialists
e Create online resources accessible nationwide
e Partner with communities to identify local challenges
Begin deployment of pilot SSEG+Al installations in strategic locations:
e 10 communities representing diverse conditions
e 100 nodes per community creating critical mass
e Focus on visible, practical applications
e Document lessons learned obsessively
e Create showcase sites for expansion
Create legal framework for data sovereignty through legislation establishing:
e Rights to computational self-determination
Requirements for local data processing
Standards for distributed system interoperability

Incentives for community ownership models
e Protections against digital colonialism
Initiate regional cooperation discussions with concrete proposals:



Bilateral agreements with neighboring countries
Technical standards harmonization
Joint training program development

Shared infrastructure planning
e Continental coalition building
Success metrics for Phase 1:
e 10,000 trained Al practitioners deployed
e 1,000 operational SSEG+Al nodes
e Legal framework enacted and tested
e 5 regional partnerships established
e Public awareness and support building

Phase 2: Network Expansion (Years 3-5)
Scale changes everything. The second phase transforms pilots into infrastructure,
experiments into systems, and possibilities into realities.
Scale distributed infrastructure across provinces through rapid deployment:
e 1,000 communities equipped with SSEG+AI clusters
e 100,000 nodes creating national mesh network
e Provincial specialization in different Al applications
e Urban-rural connectivity ensuring no digital divides
e Performance optimization based on Phase 1learning
Integrate Al systems into government service delivery for immediate impact:
e Healthcare diagnostics in every clinic
e Educational Al in all schools
e Agricultural support for small farmers
e Infrastructure optimization for municipalities
e Social service delivery enhancement
Establish continental partnerships with concrete integration:
e Pan-African Al training certification

Distributed computing resource sharing protocols
e Joint model development initiatives
e Coordinated negotiation with global suppliers
e Knowledge repository accessible continentally
Begin local hardware assembly operations creating employment:
e Assembly facilities in major cities
e Component manufacturing where feasible



e Specialized cooling and power systems
e Maintenance and refurbishment centers
e Export capacity to regional partners
Success metrics for Phase 2:
e 100,000 trained practitioners active
e 1million citizens directly benefiting
e 50% reduction in foreign Al service spending
e 10,000 hardware assembly jobs created
e Measurable improvements in service delivery

Phase 3: Regional Leadership (Years 6-10)

Leadership means lifting others. The final phase establishes South Africa not as

regional hegemon but as catalyst for continental Al sovereignty.
Position as continental Al hub through service excellence:

e Training programs attracting continental participation

e Infrastructure models adopted across Africa

e Innovation in distributed Al applications

e Standards setting for ethical Al development

e Investment attraction for expansion
Export technical expertise and systems creating sustainable advantages:
South African-trained experts deploying across Africa
Locally-developed Al models solving regional challenges
Hardware and software systems designed for African conditions

Consulting services for nations starting their journeys
e Technology transfer as development tool
Achieve energy and data independence measured concretely:
e 90% of Al processing happening locally
Energy systems powered by distributed renewable
Data sovereignty legally and technically established
Foreign dependency reduced to strategic minimums

Resilience against international disruptions proven
Lead African Al sovereignty initiatives through multilateral action:
e African Al Charter establishing principles
e Continental standards for ethical Al
e Joint negotiation bloc for global engagement
e Shared infrastructure investments



e Knowledge commons preventing re-fragmentation
Success metrics for Phase 3:

e 1 million Al-enabled jobs created

e Continental leadership recognized

e Technological trade balance positive

e Infrastructure resilience demonstrated

e Next generation planning underway

Cost Structure and Financing

Financial sovereignty enables technological sovereignty. The distributed model
doesn't just offer technical advantages—it fundamentally transforms the economics
of Al infrastructure from extractive to generative, from capital-intensive to
community-accessible, from foreign-dependent to locally-sustainable.

Comparative Economics
The numbers tell the story of liberation. Traditional centralized Al infrastructure
demands capital concentrations impossible for developing nations:
Traditional data center: $32.5 billion per gigawatt
e 90% foreign equipment and expertise
e 10-year construction timeline
e 50-100 permanent jobs created
e Ongoing foreign service contracts
e Zero local ownership possible
Distributed SSEG+AI network: $2-5 billion per equivalent capacity
e 40% local assembly and installation
2-year deployment timeline
10,000 permanent jobs created
Community ownership and operation

Wealth accumulation locally

The distributed model achieves 10x higher employment per investment dollar
while building local capacity rather than foreign dependency. Every rand spent
creates multiplier effects through local employment, community ownership, and
capability development rather than flowing overseas immediately.

The economic transformation goes deeper than job creation. Traditional
infrastructure creates dependent consumers of foreign services. Distributed



infrastructure creates productive owners of community assets. A community that
owns its Al infrastructure owns its economic future.

Financing Mechanisms
Align capital with values through innovative structures. The financing strategy
must match the distributed philosophy—drawing from multiple sources, creating
aligned incentives, and building sustainability from the start.
Development finance institutions focused on infrastructure leapfrogging provide
natural partners:

e World Bank initiatives for digital transformation
African Development Bank infrastructure programs
BRICS Development Bank alternative models

Bilateral development agencies seeking impact

e Climate funds recognizing renewable integration
These institutions increasingly recognize that traditional infrastructure models fail in
African contexts. Distributed Al infrastructure offers measurable impact, sustainable
development, and reduced dependency—exactly what development finance
supposedly seeks.
Continental development banks supporting regional integration can finance the
connective tissue:

e Cross-border fiber optic networks

e Regional training centers

e Continental data repositories

e Shared manufacturing facilities

e Integration protocols and standards
The African Continental Free Trade Area creates the political
framework—distributed Al infrastructure makes economic integration real.
Green bonds leveraging environmental benefits unlock new capital sources:

e Distributed solar reducing grid emissions

e Al optimization cutting resource waste

e Edge computing minimizing data transport energy

e Circular economy through hardware recycling

e Climate adaptation through intelligent systems
The convergence of renewable energy and Al infrastructure allows accessing
climate finance for digital development—a synthesis unavailable to traditional data
centers.



Skills development levies redirected toward Al training create sustainable funding:

e Existing corporate training obligations

e Government workforce development budgets

e International technical assistance programs

e Diaspora investment in homeland capacity

e Public-private training partnerships
Instead of funding obsolete skills training, redirect resources toward Al workforce
development with immediate employment outcomes.
The financing mix reduces dependency on any single source while aligning
incentives. Communities co-invest because they own assets. Governments support
because employment rises. International partners engage because impact is
measurable. The private sector participates because skilled workers emerge.

Conclusion: From Digital Colony to Al Pioneer

The infrastructure we build today determines the sovereignty we exercise
tomorrow. South Africa stands before two paths that will define not just its
technological future but its fundamental independence as a nation. Down one path
lies the seductive ease of digital dependency—simply subscribing to foreign Al
services, accepting the role of data provider and service consumer, watching as
another generation's potential gets extracted to build wealth elsewhere. Down the
other lies the harder but transformative journey of building distributed, sovereign Al
infrastructure that converts constraints into advantages and challenges into
opportunities.

The trillion-dollar Al infrastructure crisis in developed nations—revealed not as
triumph but as unsustainable extraction—creates an unprecedented opportunity.
While Silicon Valley giants double down on models that devastate communities
even in wealthy nations, South Africa can demonstrate an alternative that serves
human flourishing rather than corporate concentration. The centralized model's
financial impossibility becomes freedom to imagine differently.

This is not about competing with Silicon Valley's trillion-dollar gamble—a game
rigged for those who already hold the chips. Instead, South Africa can pioneer
distributed Al infrastructure that delivers superior outcomes at a fraction of the
cost while building rather than extracting local wealth. By embedding intelligence
throughout communities rather than concentrating it in foreign-controlled



fortresses, the nation can achieve what centralized models cannot: true
technological democracy.

The vision extends beyond avoiding dependency. Distributed Al infrastructure
positions South Africa as a leader in the next phase of global Al development. As
centralized models hit physical limits—power grids that cannot expand further,
water resources stretched beyond capacity, communities rebelling against
extraction—the distributed model will emerge not as an alternative but as an
inevitability. Nations that develop expertise in distributed Al today will lead the
transformation tomorrow.

Success requires embracing constraints as design parameters. Limited grid
capacity drives innovation in edge computing. Scarce capital forces efficiency over
excess. Young populations without traditional employment create workforces native
to new paradigms. Geographic distribution demands resilient architectures. Each
limitation, properly understood, becomes a competitive advantage over those
trapped in resource-abundant thinking.

The roadmap is clear: rapid human capital development, distributed infrastructure
deployment, continental collaboration, and strategic sovereignty. Not isolation but
selective integration. Not dependency but interdependence. Not extraction but
generation. The technical architectures exist. The financing mechanisms align. The
human potential waits. What remains is the choice—and the will to execute.

South Africa’s history provides the final lesson. The nation that ended apartheid
against all odds, that transformed from pariah to democracy, that proved
fundamental change possible—this nation has the cultural DNA to lead another
transformation. From digital colony to Al pioneer represents not just a technological
shift but a continuation of the longer journey toward true independence.

The moment demands urgency without panic, ambition without hubris, pragmatism
without surrender. The window for alternative models will not remain open
indefinitely. As foreign Al systems embed deeper into global infrastructure, as
dependencies multiply and compound, as another generation gets trained for digital
servitude rather than sovereignty, the possibilities narrow.

But today, at this moment, we are at the threshold. South Africa can author a
different chapter—one where African data creates African wealth, where distributed
intelligence serves community needs, where technological capability enables rather



than undermines sovereignty. The infrastructure built in the next five years
determines the possibilities for the next fifty.

The choice is not whether Al will transform South Africa—that transformation has
already begun. The choice is whether South Africa will direct that transformation
toward dependency or sovereignty, extraction or generation, digital colonialism or
technological democracy. The distributed Al infrastructure vision offers a path
toward the latter. The time for choosing is now.
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