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SAFETY ADVANCEMENT
IN THE UPSTREAM
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ON INNOVATION.
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PRESENTATION OUTLINE:

e |Importance of safety in the upstream oil and gas

e Historical challenges and incidents that highlight the need for stronger safety culture.

e Key innovations driving safety in upstream exploration

e (Cultural shift and organizational change

e Challenges and considerations

e Future outlook

e Role of ESG( Environmental, Sustainability and Governance ) Metrics

e C(Conclusion
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IMPORTANCE OF SAFETY IN UPSTREAM OIL AND GAS (EXPLORATION AND PRODUCTION)

Upstream operations exploration, drilling, and production involve some of the most hazardous environments in the oil and gas value
chain. From high-pressure reservoirs to offshore platforms exposed to harsh weather, The safety of personnel, protection of assets, and
environmental stewardship are not just regulatory obligations but moral and operational imperatives. A single lapse can result in loss
of life and environmental disasters.
Therefore, implementing a robust safety culture is critical to ensuring sustainable operations, maintaining industry reputation, and
improving operational efficiency.
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HISTORICAL CHALLENGES AND INCIDENTS THAT HIGHLIGHT
THE NEED FOR STRONGER SAFETY CULTURES

A major gas explosion at a gas
plant in the Niger Delta resulted in
multiple fatalities and significant
environmental damage. This
incident exposed issues such as:

e Poor mamtenance culture,

e Inadequate safety oversight

e Limited community

emergency preparedness.
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A pipeline fire in Nigeria led to

deaths and destruction of farmland.

W hile vandalism and sabotage
were contributing factors, the lack
of remote monitoring and slow
emergency response aggravated
the situation. It highlights how
delayed detection and insufficient
surveillance systems lead to
preventable tragedies.
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A fire on an onshore rig operated
by a multinational company injured
several workers and led to
temporary shutdown of'the
operation. The aftermath revealed
weaknesses in:

e Emergency evacuation drills,

e PPEusage compliance,

e And contractor safety

alignment.
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WHY THESE AFRICAN EXAMPLES
MATTER;

These events show that while Africa is resource-rich, many operations
suffer from:

e Limited safety investments compared to global standards,
e Weak enforcement of safety regulations,
e And a reactive rather than proactive safety culture.

They also create the perfect context for why innovation must be
embraced locally — not just imported — so that operators can overcome
legacy risks, enhance skills, and build homegrown safety solutions .

Such events underscore the need for a proactive, rather than reactive,
safety system that goes beyond compliance to embrace a culture of
learning and innovation.
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KEY INNOVATIONS DRIVING SAFETY IN UPSTREAM EXPLORATION

Upstream exploration is evolving with technologies that allow us to anticipate hazards, automate high-risk tasks, and
train personnel more effectively . These innovations are not just enhancements they’re transforming the very foundation of
safety culture.

1 _ DIGITAL TW IN TECHNOLOGY 2 . IOT AND REMOTE MONITORING

A Digital Twin is a virtual replica of a physical asset such The.lnternet of Things (IoT) connects devices. and
as a rig, well, or reservoir that mirrors real-time equipment through embedded sensors, enabling real-

operations. time data collection and remote monitoring
e Functionality : It enables operators to simulate
stress, pressure, corrosion, wear, and flow in real
time. Engineers can test “what-if” scenarios without
endangering lives or equipment.

e Functionality : Tracks pressure, vibration,
temperature, gas concentration, fluid leaks, etc.

e Safety Impact : Early warning alerts allow
engineers to act before thresholds are

e Safety Impact : Predicts potential failure points
breached. Reduces reliance on manual

before they happen. Supports decision-making for
maintenance, shutdowns, and emergency drills. inspections in hazardous areas.
HOST IN PARTNERSHIP WITH STRATEGIC PARTNER!

M,y NIPDB /), tanns 7o) 1 Paa
QrNERE e, & SNG ouiii Mamibia0GC25




ENDORSED BY

From exploration to action:

" 1
namibia Positioning Namibia as the next energy frontier

Oil and Gas Conference

3 ARTIFICIAL INTELLIGENCE (AI) 4

AUTOMATION AND ROBOTICS 5 . AUGMENTED REALITY (AR)
& MACHINE LEARNING (ML) .

Al leorithms that analvze This includes the use of drones, & VIRTUAL REALITY (VR)
mal:s?\jea di;)ansetr;ls }?1 MLy " ROVs (remotely operated vehicles), These technologies create interactive
) to learm f;gvm ! Ztternas g\;’;i robotic arms , and automated simulations or overlays that aid
:i}r]seems © P drilling systems . training and real-time operations.
Functionality : Predict e Functionality : Handles tasks e AR:Used on-site through smart
[ J . . . . . .
unF: Ionatlt%/ ,'1 re flc > ¢ such as pipeline inspection, glasses or tablets to display
cquipment fafiure, forecasts flare stack monitoring, leak safety procedures or checklists.
hazardous weather, and flags detection, and sample
irregular operating behavior. collection. e VR:Offers immersive training
, simulations for hazardous
* Safetty ITpaCt a.S}tl.lfts ;‘fety from e Safety Impact : Reduces procedures or emergency
feactive to predictive. #lags human exposure in hazardous scenarios.
potential accidents before they zones, improves precision, and
manifest. allows operations to continue e Safety Impact : Enhances
safely in high -risk training realism , improves
HOST N PARTNERSHIP WITH sTreepvironments < retention, and prepares workers

for low -frequency, high -impact
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CULTURAL SHIFT AND
ORGANIZATIONAL CHANGE

Innovative tools are only as effective as the people
and systems that use them. To truly transform
safety in upstream exploration, companies must
cultivate a safety-first mindset, driven by
leadership and embedded into daily operations.
This cultural evolution 1is just as critical as
technological advancement.
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PROMOTING A SAFETY-FIRST CULTURE

SUPPORTED BY LEADERSHIP AND
TECHNOLOGY

A strong safety culture is rooted in leadership
accountability and employee empowerment .
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e Leaders setting the tone: When executive and field-level leadership
demonstrate personal commitment to safety, it signals its importance
across the organization.

e Visible commitment : Leaders who walk the site, engage with
workers, and participate in safety conversations help bridge the gap

between policy and practice.

It's not about slogans or periodic training, it’s

about:
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e Technology as an enabler: Digital tools must support this vision —
not as replacements for judgment, but as trusted extensions of the
team.

Key point: The most successful companies embed safety into their
KPIs, culture, reward systems, and even innovation goals.
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« User-friendly and accessible: Tech adoption rises when

2 THE INTEGRATION OF DIGITAL TOOLS topllls arel.injcui;clive for work.er.s, especially I?rn ﬁefd sites
- INTO EVERYDAY SAFETY PROTOCOLS wit mite connectivity or iteracy.
The biggest mistake companies make is « Integrated into workflows : Example digital permit-to-
treating innovation as a “bolt-on” rather than work systems replacing paper forms, or Al alert
a core part of operations. For digital safety to dashboards incorporated into morning safety briefings.

succeed, tools must be:
+ Data-driven and centralized : Linking ficld reports, sensor
data, and incident records allows for faster decision-
making and trend analysis.
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* Inclusion in problem -solving: Workers should be
encouraged to propose safety innovations such as a

3- ENCOURAGING INNOVATION FROM sensor location adjustment or a shortcut in reporting

WITHIN - EMPOWERING FRONTLINE systems.

W ORKERS WITH TECH SOLUTIONS

The real test Of transformation is Whether d Training and d|g|ta| |itel'acy: Empowering ﬁeld Staff to
innovation reaches the frontline workforce confidently use devices, apps, drones, or AR displays
the technicians, rig workers, and engineers builds ownership.

who face risk daily.
 Feedback loops: Systems should allow workers to flag

hazards or suggest improvements and see those ideas
acted upon.
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CHALLENGES AND CONSIDERATIONS

While technological innovation offers enormous
potential to transform safety in upstream
exploration, it also comes with its own set of
hurdles . Companies must plan carefully to ensure
new systems are secure, reliable, accessible, and
sustainable .
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1. DATA SECURITY AND TECHNOLOGICAL RELIABILITY

e Cybersecurity Risks : e Reliability in Harsh Environments : e Data Integrity and
As upstream operations become Devices and digital tools must Continuity :
more connected through loT, cloud function in extreme conditions Ensuring that safety -critical
platforms, and remote access saltwater exposure, high pressure, data is accurate, real -time,
systems, they also become more fluctuating temperatures, and and backed up is essential.
vulnerable to cyberattacks . A remote offshore locations. If a Faulty readings or software
breach in a safety system could sensor or system fails in a critical glitches can lead to false
lead to manipulated data, delayed moment, it can undermine safety alarms — or worse, missed
responses, or even sabotage. rather than support it. warnings.

Consideration: Innovation must be paired with strong IT infrastructure, encryption, fail-safes, and disaster recovery protocols.
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2. TRAINING NEEDS FOR PERSONNEL USING ADVANCED SYSTEMS

® Digital Literacy Gap e Resistance to Change : e Ongoing Upskilling
Many frontline workers, especially In some cases, experienced Requirement :
in regions where digital personnel accustomed to traditional Technology is evolving
transformation is still growing, safety methods may be skeptical of rapidly. Training cannot be a
may lack the skills to fully operate new tools, viewing them as one-time event — it must be
or interpret Al tools, AR interfaces, disruptive or unproven. continuous, context -specific,
or complex dashboards. and hands-on to ensure

people can adapt and
troubleshoot effectively.

Consideration: Companies must invest in structured training, change management strategies, and mentorship programs to
support this transition.
HOST IN PARTNERSHIP WITH STRATEGIC PARTNER:!

¥ a e

NIPDB /), tanns ) (O %
//’7/ f//se’d“‘ (S SNC RHINO #NamibiaOGC25

Foundation NAMEDR



ENDORSED BY

> . From exploration to action:
"!
vamibia Positioning Namibia as the next energy frontier

Oil and Gas Conference

3. COST OF IMPLEMENTATION VS. LONG-TERM BENEFITS

® High Initial Capital : e Perceived ROI Delay: e Operational Disruption
Implementing digital twins, Al In environments where budgets are Migrating to digital systems
platforms, or robotics can require tight, especially for smaller might temporarily interrupt
significant upfront investment in operators, the benefits of established routines |,
software, hardware, integration, innovation may not appear requiring downtime,
and support services. immediately. Some executives may retraining, and process
prioritize production over safety if redesign.

the value isn’t clear.

Consideration: The conversation must shift from cost to value. Over time, innovations can reduce incidents, prevent downtime,
and improve asset longevity, making them far more cost-effective in the long run.
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As the oil and gas industry continues to evolve, so does the definition of safety. We're now looking
beyond prevention toward systems that self-learn, self-correct, and self-audit. The future of upstream
safety lies at the intersection of advanced technologies and ethical responsibility .

THE FUTURE
OUTLOOK:
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reshape how safety is managed, predicted, and enforced ;

® Quantum Computing :
While still in early stages, quantum
computing could revolutionize
predictive modeling. Imagine
processing billions of variables —
geology, weather, human behavior,
wear-and-tear in seconds to
forecast failures before they
happen with near-perfect precision.
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1 . NEXT-GEN INNOVATIONS: Several emerging technologies are poised to

® Blockchain for Safety Logs and
Compliance:
Blockchain can provide tamper-
proof records of safety
inspections, incident logs, and
training completion. This increases
transparency, improves compliance,
and creates a reliable audit trail that
regulators and stakeholders can
trust.
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® Edge Al:

o W le Tech with ® Digital Ethi f
Unlike traditional Al that /earable Tech with el LSS R L
i loud : Biometric Feedback : Algorithms :
relies on cloud processing Future PPE may include As Al becomes more involved in
edge Al operates on the .. . .
. smart vests or helmets safety decision-making, ethical
device itself (e.g., a drone or . : . ) :
_ that monitor heart rate, coding will be crucial. Who is
smart helmet), enabling . .
. g o fatigue, and stress accountable when Al overrides
instant decision -making in . . :
_ _ levels alerting human judgment? How are bias

the field without internet . .

1 supervisors when a and false positives managed?
latency critical in offshore or . : .

worker is physically or The future will demand
remote areas. ’
mentally compromised. governance over the tech
itself .
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THE ROLE OF ESG (ENVIRONMENTAL, SOCIAL, AND GOVERNANCE) METRICS

Safety is increasingly seen through an ESGlens not just as an operational issue, but as a reflection of a company’s
values, governance, and social responsibility .

e Environmental : Poor safety often leads to environmental harm (e.g., spills, leaks, flaring incidents). ESG
frameworks demand preventive environmental controls and real-time emission monitoring.

e Social: Companies must protect not only their employees but also surrounding communities . Transparent
safety records, community health protections, and public engagement are now standard ESG expectations.

e Governance: ESG frameworks require companies to show how safety is embedded in corporate governance,
including board-level oversight, executive KPIs, and public reporting.

ESGis forcing companies to prove that ‘safely is not just practiced — it's prioritized and measured.”
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In today’s upstream exploration environment, innovation is no longer

optional — it is essential . The complexity, volatility, and scale of oil and
gas operations demand safety systems that are dynamic, intelligent, and
integrated .

We've seen how:

e Digital technologies such as Al IoT, and automation are reshaping
the way hazards are identified and mitigated,

e Organizational culture must evolve in tandem embracing a mindset
where safety is not merely compliance, but a core strategic value,

e And how real-world case studies prove that innovation, when
applied thoughtfully, leads to measurable reductions in incidents and

improved workforce protection.

But the journey ahead is not one any company can walk alone.
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Collaboration is key across operators, regulators, tech developers, and
academic institutions . The challenges of upstream safety are too big for
silos, and too urgent for delays.

Let us therefore envision and build an industry where:
e Safety is engineered into every system,
e Technology is a partner, not a replacement ,

e And every worker, at every level, becomes an active stakeholder in
innovation .
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