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Preface

This report is the third installment of the Phase 01 industry analysis, following the first report's
examination of Healthcare & Life Sciences, Banking & Financial Services, Manufacturing & Industry 4.0,
Retail & E-Commerce, and Information Technology & Software, and the second report's coverage of
Telecommunications, Education, Media & Entertainment, Automotive & Mobility, and Energy & Utilities.
This installment applies the same research methodology to five additional industries: Agriculture &
AgriTech, Logistics & Supply Chain, Human Resources & Talent Management, Legal & Compliance, and Real
Estate & Construction.

Rather than pairing every use case with a dedicated case study, this report is deliberately selective: each
domain features one flagship, independently researched case study chosen specifically for its concrete,
verifiable results — not simply the first documented example available. The remaining use cases are
presented with the same depth of analysis (overview, benefits, and challenges) but without a forced case
study where a genuinely strong one wasn't available.

It is also worth naming a pattern visible across several use cases in this report and the two preceding it:
many of these solutions originated as predictive Al or classical machine learning systems — models built to
forecast, classify, or detect anomalies, rather than to generate anything. What has changed is that the
rapid adoption of large language models and multimodal Generative Al is now layered on top of those
existing predictive foundations, expanding what they can do. A system that once only output a risk score or
a probability can now reason about that output in natural language, draft the report explaining it,
recommend a specific next action, and hold a conversational exchange with the person using it. That shift
— from silent prediction to explained, conversational, decision-supporting Al — is itself one of the clearest
markers of the Generative Al wave this report is tracking, even in domains where the underlying model
started out as something else entirely.



1. Agriculture & AgriTech

Turning centuries of farming intuition into data-driven, field-level precision.

1.1 My Understanding of the Industry

Agriculture is an industry defined by variables no farmer can control — weather, soil, pests, and markets all
shift constantly, yet decisions about what to plant, when to irrigate, and how to protect a crop must be
made with imperfect information, often under real financial risk. Unlike a factory or an office, a farm's
"production line" is a living, weather-exposed system spanning hundreds or thousands of acres, making
manual, field-by-field monitoring physically impossible at scale. The industry faces intensifying pressure
from climate volatility, rising input costs, a shrinking and aging agricultural workforce, and mounting
expectations for more sustainable, lower-emission farming practices. Generative Al fits naturally into
agriculture because its core strength — synthesizing messy, high-volume signals (imagery, sensor data,
weather patterns) into a specific, actionable recommendation — directly addresses farming's oldest
constraint: too much land and too many variables for any one farmer to monitor by hand. What
distinguishes agriculture in this report is how directly its Al applications connect to physical, real-world
outcomes — a single well-timed recommendation can be the difference between a healthy harvest and a
lost one.

1.2 Use Cases at a Glance

1 Precision Farming Assistant Foundational decision support
that ties every other input
decision to real field data.

2 Crop Disease & Pest Diagnosis High-adoption vision Al that
shortens the gap between
infection and intervention.

3 Yield Prediction & Crop Planning  Forecasting that turns planting
decisions into a data-backed bet
rather than a guess.

4 Smart Irrigation Optimization Concrete water-efficiency use
case with measurable cost and
sustainability upside.

5 Farm Equipment Predictive The same high-ROI maintenance
Maintenance pattern seen across every
industry in this report, applied to
tractors and harvesters.

6 Climate Risk & Weather A distinct, increasingly critical

Intelligence risk-management layer as
weather volatility intensifies.

7 Sustainable Agriculture & Carbon A timely ESG-aligned use case

Monitoring connecting farm practices to
emerging carbon markets.

8 Digital Twin of Farms Strong simulation use case,
consistent with the digital twin
theme running across every
domain in this report.

9 Livestock Health & Management A distinct sub-sector — animal



husbandry — not covered by any
of the crop-focused use cases
above.

10 Agricultural Market Intelligence A distinct commercial angle —
pricing and trade — rather than
another production-focused use
case.

1.3 Industry Applications of Generative Al

1. Precision Farming Assistant

Provides personalized recommendations for irrigation, fertilization, pest management, and planting
schedules using farm-specific data rather than generic regional guidance. Generative Al synthesizes soil
sensor data, weather forecasts, satellite imagery, and crop-specific agronomic models to generate a
tailored action plan for a specific field, adjusting recommendations continuously as conditions change
through the growing season.

BENEFITS CHALLENGES
- Improves input efficiency by targeting fertilizer, - Requires reliable connectivity and sensor
water, and pesticide precisely where needed infrastructure that many rural regions still lack
- Adapts recommendations to a specific field's - Recommendation quality depends heavily on
actual conditions rather than regional averages the density and accuracy of local field data
- Reduces the guesswork that has historically - Smallholder farmers may face cost barriers to
driven over-application of costly inputs the hardware underlying these systems

- Scales expert-level agronomic guidance to
farmers without access to a dedicated
agronomist

CASE STUDY

John Deere's See & Spray technology uses computer vision and machine learning to distinguish crop plants
from weeds in real time as a sprayer moves through a field, applying herbicide only to the weeds
themselves rather than blanket-spraying entire fields. John Deere has reported that the technology can
reduce herbicide usage by up to 60% in fallow fields and roughly 40% in row crops such as cotton,
translating into significant per-acre input cost savings while reducing the total chemical load applied to
farmland (John Deere, published results).

See & Spray shows precision agriculture's core promise delivered concretely: the same weed-control
outcome for a fraction of the chemical input, verified at commercial scale across millions of acres.

2. Crop Disease & Pest Diagnosis

Identifies crop diseases and pest infestations using images, sensor data, and environmental information
while recommending treatment strategies, often before visible damage would prompt a manual
inspection. Computer vision models trained on large libraries of crop disease imagery analyze photos taken
via smartphone or drone to identify disease and pest patterns, generating a diagnosis and recommended
treatment in language a non-specialist farmer can act on immediately.

BENEFITS CHALLENGES
- Enables early detection before infestations - Diagnostic accuracy varies by crop type and
spread across a field regional disease prevalence in training data



- Puts expert-level diagnostic capability directly - Image quality and lighting conditions in the

in a farmer's hands via smartphone field can affect detection reliability
- Reduces reliance on scarce agricultural - Farmers still need affordable, appropriate
extension officers for basic diagnosis treatment options once a diagnosis is made

- Supports more targeted, lower-cost treatment
than blanket pesticide application

3. Yield Prediction & Crop Planning

Forecasts crop yields and recommends optimal planting schedules, crop varieties, and harvesting times
based on weather and soil conditions specific to a given field and season. Al models analyze historical yield
data, current soil and weather conditions, and satellite-derived crop health indicators to forecast expected
yield and recommend adjustments to planting density, timing, or variety selection to improve outcomes.

BENEFITS CHALLENGES
- Improves planning accuracy for both farmers - Prediction accuracy is inherently limited by
and downstream buyers weather unpredictability
- Supports better-timed harvesting decisions - Requires multiple seasons of field-specific data
that preserve crop quality to reach high accuracy
- Helps farmers select crop varieties genuinely - Climate change is shifting historical patterns
suited to current field conditions that older training data may not reflect

- Informs financing and insurance decisions with
more accurate yield expectations

4. Smart Irrigation Optimization

Optimizes irrigation schedules using weather forecasts, soil moisture data, and crop water requirements
to reduce water consumption without sacrificing yield. Al models continuously analyze soil moisture
sensors, weather forecasts, and crop growth stage to generate precise irrigation schedules, automatically
adjusting watering volume and timing rather than following a fixed calendar-based schedule.

BENEFITS CHALLENGES
- Reduces water usage significantly compared to - Requires upfront investment in soil moisture
fixed-schedule irrigation sensors and connected irrigation infrastructure
- Lowers energy costs associated with pumping - Effectiveness depends on accurate local
and irrigation equipment weather forecasting
- Helps farmers manage water use amid - Retrofit costs can be a barrier for smaller
tightening regional water restrictions operations with older irrigation systems

- Improves yield consistency by avoiding both
over- and under-watering

5. Farm Equipment Predictive Maintenance

Predicts failures in tractors, harvesters, irrigation systems, and other agricultural machinery using
maintenance records and loT sensor data, preventing breakdowns during time-critical planting or harvest
windows. Machine learning models analyze equipment telemetry and historical maintenance patterns to
predict component failure risk, generating maintenance alerts timed to avoid the narrow, weather-
dependent windows when equipment downtime is most costly.

BENEFITS CHALLENGES



- Prevents breakdowns during narrow, weather- Requires modern, sensor-equipped machinery

dependent planting or harvest windows that older equipment fleets may lack

- Extends the operational life of expensive farm - Rural areas can face longer wait times for parts
machinery and service even with advance warning

- Reduces unplanned repair costs versus - Data connectivity in remote farming regions
reactive maintenance can limit real-time monitoring

- Improves equipment availability during the
industry's highest-stakes periods

6. Climate Risk & Weather Intelligence

Predicts weather risks such as droughts, floods, frost, and heatwaves while recommending adaptive
farming strategies to protect crops and livestock from increasingly volatile conditions. Al models
synthesize meteorological data, climate trend analysis, and satellite imagery to generate localized risk
forecasts and recommended protective actions, such as adjusted planting dates or protective measures
ahead of extreme weather events.

BENEFITS CHALLENGES
- Gives farmers more advance warning of - Long-range climate prediction retains inherent
extreme weather threats uncertainty
- Supports proactive protective measures rather - Localized forecasting accuracy varies
than reactive crop-loss response significantly by region and data availability
- Improves long-term planning as regional - Protective interventions often still require
climate patterns shift capital many smallholder farmers lack

- Helps inform insurance and risk-management
decisions

7. Sustainable Agriculture & Carbon Monitoring

Tracks fertilizer use, soil health, carbon emissions, and sustainability metrics while supporting regenerative
farming practices and participation in emerging carbon credit markets. Al models analyze farming practice
data, soil carbon sensors, and satellite imagery to estimate a farm's carbon footprint and soil health trends,
generating recommendations for regenerative practices and documentation suitable for carbon credit
verification.

BENEFITS CHALLENGES
- Supports farmer participation in emerging - Carbon accounting methodologies for
carbon credit markets agriculture are still maturing and vary by
- Helps quantify the environmental impact of verification body
regenerative farming practices - Requires multi-year data to demonstrate
- Improves long-term soil health through data- credible soil carbon trends
informed practice changes - Smallholder farmers may lack resources to
- Provides auditable documentation for participate in verification processes

sustainability-linked supply chain requirements

8. Digital Twin of Farms

Creates virtual replicas of farms to simulate crop growth, irrigation strategies, fertilizer application, and
climate impacts before implementing changes in the physical field. Sensor and historical yield data feed a
continuously updated virtual model of a specific farm, letting agronomists and farmers simulate the
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outcome of different planting, irrigation, or fertilization strategies before committing real resources to a

full growing season.

BENEFITS

- Reduces the financial risk of testing new
farming strategies on live crops

- Enables rapid comparison of multiple
strategies before committing a season's
resources

- Supports better long-term land-use and
rotation planning

- Improves training and knowledge transfer for
new farm operators

9. Livestock Health & Management

CHALLENGES

Requires multiple seasons of quality field data
to build an accurate simulation model

Farm-specific variability makes generic digital
twin models less reliable without local
calibration

Still an emerging application with less real-
world deployment history than other agtech
use cases

Monitors livestock behavior, predicts diseases, optimizes feeding schedules, and supports precision
animal farming, extending Al's reach beyond crops into animal agriculture. Wearable sensors and
computer vision monitor individual animal behavior, feeding patterns, and vital signs, with Al models
detecting early indicators of illness or distress and generating recommended interventions before a

condition becomes severe.

BENEFITS
- Enables earlier disease detection than manual
observation across large herds

- Improves individual animal welfare through
continuous, non-invasive monitoring

- Optimizes feed use and cost through data-
driven feeding schedules

- Reduces production losses from undetected
illness or reduced fertility

10. Agricultural Market Intelligence

CHALLENGES

Requires investment in wearable or vision-
based monitoring infrastructure

Animal behavior data interpretation varies
significantly across species and breeds
Connectivity in remote grazing areas can limit
real-time monitoring capability

Analyzes commodity prices, market demand, weather conditions, and trade policies to support farmers'
marketing and pricing decisions, an area historically dominated by well-resourced commodity traders.
Generative Al synthesizes commodity market data, weather forecasts affecting global supply, and trade
policy news into digestible market intelligence, helping farmers time sales and understand pricing
dynamics that were previously accessible mainly to large agribusiness traders.

BENEFITS

- Gives individual farmers access to market
intelligence historically reserved for large
traders

- Supports better-timed selling decisions relative
to price cycles

- Helps farmers understand how global events
are likely to affect local commodity prices

- Improves negotiating position with buyers
through better market awareness

CHALLENGES

Commodity markets remain inherently volatile
and difficult to predict with certainty

Market intelligence is only useful if farmers
have the storage flexibility to act on timing
recommendations

Requires access to reliable, real-time market
data feeds



1.4 Key Insights

- Agriculture shows Al's value concentrated where physical unpredictability is highest — weather,
pests, and disease are the variables no amount of farmer experience alone can fully control.

- John Deere's See & Spray demonstrates precision agriculture's core case in concrete numbers: the
same outcome (weed control) for a fraction of the input (herbicide), verified at commercial scale.

- Livestock health monitoring shows Al's reach extending beyond crop production into animal
welfare, a distinct and historically under-digitized part of the industry.

- Because farming outcomes are irreversible within a season, agricultural Al's cost of error is
unusually high — a missed disease signal or a bad irrigation call can't be corrected until next year.

1.5 Mini Conclusion

Agriculture & AgriTech demonstrates Generative Al addressing a problem that has defined farming since
long before computers existed: too many acres, too many variables, and too little time to monitor
everything by hand. From See & Spray's verified 40-60% reduction in herbicide use to the earliest
experiments with whole-farm digital twins, the domain's strongest applications share a consistent pattern
— they turn field-level physical reality into a data stream precise enough to act on, at a scale no individual
farmer could achieve through observation alone.



2. Logistics & Supply Chain

Coordinating the physical movement of nearly everything, one prediction at a time.

2.1 My Understanding of the Industry

Logistics and supply chain management is the discipline of coordinating an enormous, interconnected web
of suppliers, warehouses, carriers, and delivery networks — a system so complex that even a single
disrupted shipment can cascade into delays across dozens of downstream partners. The industry's core
challenge is fundamentally one of visibility and prediction across a network that no single company fully
controls: goods pass through multiple organizations, transportation modes, and borders before reaching
their destination, and disruption can strike at any node. The industry faces intensifying pressure from rising
fuel and labor costs, increasingly frequent climate and geopolitical disruptions, e-commerce-driven
customer expectations for fast and transparent delivery, and thinning margins that leave little room for
inefficiency. Generative Al fits naturally into logistics because its strength — synthesizing enormous
volumes of real-time signals into a specific, actionable recommendation — directly addresses the
industry's central problem: too many moving variables, spread across too many organizations, for any
human planning team to track manually. What distinguishes logistics in this report is how directly Al-driven
efficiency translates into measurable financial return, since even fractional improvements in routing or
inventory compound dramatically at global operating scale.

2.2 Use Cases at a Glance

1 Demand Forecasting & Inventory  Foundational, highest-ROI
Optimization planning use case underlying
nearly every other logistics
decision.
2 Intelligent Route & Delivery Core operational efficiency use
Optimization case with a direct line to fuel and
time savings.
3 Warehouse Operations Distinct facility-level optimization
Optimization that complements routing rather

than duplicating it.

4 Supply Chain Risk Prediction Distinct, high-strategic-value risk-
management angle with a proven
track record during real

disruptions.
5 Procurement & Supplier A distinct upstream/sourcing
Intelligence angle not covered by demand or

rout‘ing use cases.

6 Fleet Predictive Maintenance The same high-value
maintenance pattern seen across
this report, applied to transport
assets.

7 Customer Shipment Assistant A consumer-facing angle that
balances the domain's otherwise
heavy back-end focus.

8 Digital Twin of Supply Chains Strong simulation use case,

consistent with the digital twin
theme running throughout this
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report.

9 Cold Chain Monitoring A distinct, high-stakes vertical —
pharmaceuticals and food — not
covered by general logistics use

cases.
10 Multimodal Transportation A distinct strategic use case —
Optimization choosing between road, rail, sea,

and air — rather than optimizing
within a single mode.

2.3 Industry Applications of Generative Al

1. Demand Forecasting & Inventory Optimization

Predicts product demand and recommends optimal inventory levels to reduce stockouts and excess
inventory, directly shaping how much capital a company ties up in warehoused goods. Al models analyze
historical sales data, seasonal trends, promotional calendars, and external signals to forecast demand at a
granular product and location level, generating recommended inventory targets that balance stockout risk
against carrying cost.

BENEFITS CHALLENGES
- Reduces both costly stockouts and excess - Forecast accuracy drops significantly for new
inventory carrying costs products with limited sales history
- Improves working capital efficiency by right- - External shocks (viral trends, disruptions)
sizing inventory investment remain difficult to predict
- Adapts more quickly to demand shifts than - Requires integration across sales, inventory,
manual, spreadsheet-based forecasting and supplier systems to be fully actionable

- Supports better supplier ordering and
production planning decisions

2. Intelligent Route & Delivery Optimization

Optimizes delivery routes by considering traffic, weather, fuel costs, and customer priorities, adjusting
dynamically as real-world conditions change throughout the delivery day. Al models process real-time
traffic, weather, and delivery data to generate optimized route sequences for delivery fleets, continuously
re-optimizing as new orders arrive or conditions change rather than relying on a fixed, pre-planned route.

BENEFITS CHALLENGES
- Reduces fuel consumption and total distance - Requires reliable real-time traffic and location
driven across a fleet data to be effective
- Improves on-time delivery performance and - Driver trust and adoption of Al-generated
customer satisfaction routes takes deliberate change management
- Adapts routes dynamically as conditions - Dynamic re-routing must balance efficiency
change during the delivery day against route familiarity and safety

- Supports better fleet utilization and driver
scheduling
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3. Warehouse Operations Optimization

Improves warehouse layouts, picking routes, storage allocation, workforce scheduling, and robotic
operations to increase throughput and reduce fulfillment time. Al models analyze order patterns, product
velocity, and warehouse layout data to optimize storage placement and picking routes, coordinating
human workers and warehouse robotics to minimize the physical distance and time required to fulfill each
order.

BENEFITS CHALLENGES
- Increases order fulfillment throughput and - Requires significant investment in warehouse
accuracy instrumentation and, often, robotics
- Reduces the physical distance workers or - Optimization must account for worker safety
robots travel per order and ergonomics, not efficiency alone
- Improves storage utilization within existing - Retrofit costs can be substantial for older
warehouse footprints warehouse facilities

- Supports better workforce scheduling aligned
to actual order volume patterns

4. Supply Chain Risk Prediction

Identifies risks such as supplier disruptions, geopolitical events, natural disasters, and transportation
delays while recommending mitigation strategies before those risks materialize into actual shipment
failures. Al models continuously monitor global risk signals — weather events, geopolitical developments,
supplier financial health, transportation network conditions — synthesizing them into prioritized risk alerts
and recommended mitigation actions such as alternative routing or supplier diversification.

BENEFITS CHALLENGES
- Provides earlier warning of disruption risk than - Requires visibility deep into multi-tier supplier
manual monitoring could achieve networks that many companies lack
- Reduces costly emergency sourcing and - Risk signal quality varies significantly by region
expedited shipping triggered by late discovery and data availability
- Supports proactive supplier diversification and - Recommendations still require human
contingency planning judgment on costly strategic trade-offs

- Improves resilience against single points of
failure across a global supply base

CASE STUDY

DHL's Resilience360 platform (now part of Everstream Analytics) combines the company's proprietary Risk
Exposure Index, weighted across more than 30 risk categories, with customer-specific supply chain data to
predict disruptions before they fully materialize. During Hurricane Harvey, the platform identified that
roughly a third of U.S. chemical production capacity would be disrupted and flagged the likely downstream
impact on automotive, life sciences, and electronics supply chains days ahead of the disruption reaching
those industries. In a separate documented case, an automotive component manufacturer used the
platform's real-time monitoring after early reports of a novel virus outbreak in Wuhan to place a
maximum-quantity order from its local supplier and then identify an alternative rail route through Russia
to keep the shipment moving after standard routes became unavailable (DHL / Everstream Analytics,
published case documentation).

DHL's Wuhan rail-rerouting case is a rare example in this entire report of an Al-driven prediction directly
preventing a specific, named supply chain failure in real time rather than just improving an efficiency
metric.
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5. Procurement & Supplier Intelligence

Assists procurement teams by evaluating suppliers, summarizing contracts, comparing quotations, and
identifying sourcing opportunities across a company's supplier base. Generative Al analyzes supplier
performance history, contract terms, and market pricing data to generate supplier scorecards and
sourcing recommendations, summarizing lengthy contract and quotation documents for faster
procurement team review.

BENEFITS CHALLENGES

- Speeds up supplier evaluation and comparison - Supplier data quality and completeness varies
across large, complex bids significantly across a procurement portfolio

- Improves consistency of supplier risk - Strategic sourcing decisions still require human
assessment across a procurement team negotiation and relationship judgment

- Surfaces cost-saving opportunities that manual - Requires integration across often-siloed
review might miss procurement and contract management

- Reduces time spent summarizing lengthy systems

contract and quotation documents

6. Fleet Predictive Maintenance

Predicts failures in trucks, ships, aircraft, rail systems, and logistics equipment using loT sensor data and
maintenance records, protecting delivery schedules from unplanned breakdowns. Machine learning
models analyze vehicle telemetry and maintenance history to predict component failure risk, generating
maintenance recommendations timed to avoid breakdowns during active delivery routes or time-sensitive
shipments.

BENEFITS CHALLENGES

- Reduces costly breakdowns during active - Requires sensor instrumentation across a
delivery routes diverse, often aging fleet

- Extends the operational life of transport assets - Prediction accuracy varies across different
across a large fleet vehicle types and transport modes

- Improves delivery schedule reliability by - Integration with existing fleet maintenance
preventing unplanned downtime workflows takes deliberate change

- Lowers overall maintenance costs versus management

purely reactive repair

7. Customer Shipment Assistant

Provides real-time shipment tracking, delivery updates, exception handling, and personalized customer
support through conversational Al, replacing static tracking pages with proactive, conversational updates.
Generative Al monitors shipment status continuously and proactively communicates delays or exceptions
to customers in natural language, while also handling routine customer inquiries about delivery status
without requiring a human support agent.

BENEFITS CHALLENGES
- Reduces customer service volume for routine - Requires reliable, real-time integration with
tracking and status inquiries underlying shipment tracking systems
- Improves customer experience through - Complex disputes or damaged shipments still
proactive rather than reactive communication require human resolution
- Handles exception communication (delays, - Must be carefully designed to avoid customer
rerouting) automatically and immediately frustration from generic, unhelpful responses
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- Available around the clock across a global
customer base

8. Digital Twin of Supply Chains

Creates virtual replicas of supply networks to simulate disruptions, demand fluctuations, and operational
improvements before implementing changes in the live physical network. Al models build a continuously
updated virtual model of a company's full supply network — suppliers, warehouses, transportation routes
— letting planners simulate the impact of proposed changes or potential disruptions before committing
real capital or inventory.

BENEFITS CHALLENGES
- Reduces risk of network changes causing - Requires extensive, continuously updated data
unexpected real-world disruptions across a multi-tier supply network
- Enables rapid stress-testing against - Building an accurate network-scale digital twin
hypothetical disruption scenarios is a significant data infrastructure investment
- Supports better long-term network design and - Simulation fidelity for rare, high-impact
capacity planning decisions disruption scenarios remains genuinely difficult

- Improves cross-functional coordination around
a single, shared network model

9. Cold Chain Monitoring

Monitors temperature-sensitive products such as pharmaceuticals and food, predicting risks and ensuring
regulatory compliance throughout the transportation and storage process. Al models continuously analyze
temperature and humidity sensor data across the cold chain, predicting potential excursions before they
occur and generating alerts that allow intervention before a temperature-sensitive shipment is
compromised.

BENEFITS CHALLENGES

- Reduces spoilage and waste of temperature- - Requires comprehensive sensor coverage
sensitive products across every link in a multi-party cold chain

- Supports regulatory compliance for - Different products carry different, sometimes
pharmaceutical and food safety requirements narrow, acceptable temperature ranges

- Provides auditable documentation of proper - Regulatory requirements for temperature-
handling throughout transit sensitive goods vary significantly by product

- Enables earlier intervention before a full and jurisdiction

temperature excursion damages a shipment

10. Multimodal Transportation Optimization

Selects the best combination of road, rail, sea, and air transport based on cost, delivery time, emissions,
and operational constraints, a decision historically made through manual logistics expertise. Al models
evaluate available transportation options across multiple modes against cost, speed, emissions, and
reliability constraints, generating recommended shipping strategies that may combine several transport
modes for a single shipment's journey.

BENEFITS CHALLENGES
- ldentifies cost and time savings from - Requires real-time visibility and pricing data
combinations of transport modes a manual across multiple, often disconnected transport
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planner might miss providers

- Supports emissions-reduction goals by favoring - Multimodal transfers introduce additional
lower-carbon transport options where feasible handling risk and coordination complexity

- Adapts recommendations as capacity, pricing, - Optimization must balance cost and speed
and disruption conditions change against reliability and risk tolerance

- Improves resilience by identifying viable
alternative routing when a primary mode is
disrupted

2.4 Key Insights

Supply chain risk prediction stands out in this domain because its value shows up precisely when
things go wrong — DHL's Hurricane Harvey and Wuhan cases both demonstrate specific, named
disruptions successfully anticipated rather than just abstractly reduced.

Nearly every use case in this domain has a direct, compounding financial return — logistics operates
at a scale where fractional efficiency gains in routing or inventory translate into very large absolute
savings.

Cold chain monitoring shows Al's value extending beyond cost efficiency into product safety and
regulatory compliance, particularly for pharmaceutical and food supply chains where failure has
consequences beyond the balance sheet.

The industry's structural challenge — visibility across a network no single company fully controls —
makes Al-driven prediction disproportionately valuable compared to industries where a single
organization owns its entire operational chain.

2.5 Mini Conclusion

Logistics & Supply Chain demonstrates Generative Al addressing a coordination problem that has grown
more complex with every year of globalization — predicting and responding to disruption across networks
that span dozens of independent organizations, transportation modes, and borders. DHL's Resilience360
platform offers the clearest evidence in this domain that Al-driven prediction isn't just a theoretical
efficiency gain: in Hurricane Harvey and the early days of the COVID-19 outbreak, it directly identified
specific, real disruptions early enough for real companies to act before those disruptions became losses.
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3. Human Resources & Talent Management

Applying data-driven precision to decisions that were long made on gut feel.

3.1 My Understanding of the Industry

Human resources is a function built almost entirely around evaluating and supporting people at scale —
screening thousands of resumes for a handful of roles, onboarding new hires, tracking performance, and
trying to predict who might leave, all while treating each employee as an individual rather than a data
point. That tension is the field's defining challenge: HR decisions carry real human consequences, yet the
volume of people-related data most organizations generate has grown far beyond what any HR team can
manually review with consistency. The function also faces mounting pressure from tight talent markets,
rising expectations for personalized employee experience, growing regulatory scrutiny of hiring fairness,
and the reputational risk of getting people decisions visibly wrong. Generative Al fits naturally into HR
because so much of the function's work is synthesizing unstructured information — resumes, performance
narratives, survey responses, exit interviews — into consistent, actionable insight. What makes HR
distinctive in this report is the direct tension between Al's efficiency gains and the fairness and bias
concerns that follow any automated system making decisions about people's careers and livelihoods.

3.2 Use Cases at a Glance

1 Al Resume Screening & Foundational, highest-volume
Candidate Matching recruiting use case with one of
the strongest documented ROI

stories in this report.

2 Al Recruitment Assistant Complements screening with the
coordination layer that keeps
candidates engaged.

3 Personalized Employee A distinct post-hire lifecycle
Onboarding stage, separate from the
recruiting use cases above.

4 Learning & Career Development A core skill-growth use case,
distinct from the one-time
onboarding process.

5 Employee Performance & A distinct evaluation-cycle use
Feedback Assistant case with direct implications for
compensation and promotion
decisions.
6 Workforce Planning & Talent A strategic, forward-looking use
Analytics case distinct from the day-to-day

recruiting and development
functions above.

7 Employee Engagement & A distinct "listening" use case not
Sentiment Analysis covered by formal performance
reviews.
8 Attrition & Retention A high business-impact predictive
Intelligence use case with direct cost
implications.
9 Diversity, Equity & Inclusion A distinct governance and
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(DEI) Analytics fairness angle, increasingly
important as hiring Al itself
comes under scrutiny.

10 Compensation & Benefits A distinct compensation-strategy
Optimization angle not covered by the
recruiting or performance use
cases.

3.3 Industry Applications of Generative Al

1. Al Resume Screening & Candidate Matching

Evaluates resumes, matches candidates to job descriptions, and ranks applicants based on skills and
experience, addressing the bottleneck at the very top of the hiring funnel. Generative Al analyzes resumes
and, increasingly, video interview responses against job requirements and the traits of an organization's
successful past hires, generating a ranked shortlist along with supporting rationale for human recruiters to
review.

BENEFITS CHALLENGES
- Dramatically reduces time spent manually - Carries real risk of encoding historical hiring
reviewing large applicant volumes bias into an automated system if not carefully
- Improves consistency of initial screening across audited
a large recruiting team - Requires ongoing fairness monitoring across
- Can surface qualified candidates that keyword- demographic groups
based filtering might overlook - Candidate trust depends on transparency
- Frees recruiters to focus on relationship- about how Al is used in the process

building with shortlisted candidates

CASE STUDY

Unilever partnered with HireVue and Pymetrics to overhaul a recruitment process that previously took up
to six months to process around 250,000 applications annually for roughly 800 roles. Pymetrics' game-
based assessments measured cognitive and behavioral traits against the profiles of Unilever's successful
past hires, while HireVue's video-interview analysis helped filter candidates based on responses to job-
related questions. Unilever has reported saving over 50,000 hours of recruiter time and more than £1
million annually, cutting time-to-hire by roughly 90%, raising candidate completion rates from about 50%
to 96%, and increasing hiring diversity by approximately 16% (Unilever / HireVue / Pymetrics, published
case documentation).

Unilever's result is one of the most comprehensively measured ROl stories in this entire report —
simultaneous gains in speed, cost, candidate experience, and diversity from a single recruiting Al
deployment.

2. Al Recruitment Assistant

Automates candidate communication, interview scheduling, job description generation, and recruitment
support, handling the coordination overhead that otherwise consumes significant recruiter time.
Generative Al drafts job descriptions, responds to candidate questions, and coordinates interview
scheduling autonomously, freeing recruiters to focus on relationship-building and final decision-making
rather than logistics.

BENEFITS CHALLENGES
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- Reduces the coordination overhead that -
consumes significant recruiter time

- Improves candidate experience through faster,
more consistent communication

- Speeds up job description drafting and posting -
- Supports recruiting teams handling high

Candidate communication still requires a
human touch at key decision points
Generated job descriptions require review to
avoid unintentionally exclusionary language
Scheduling automation must account for
genuine interviewer availability constraints

volumes of simultaneous searches

3. Personalized Employee Onboarding

Generates customized onboarding plans, training materials, FAQs, and learning paths for new employees,
tailored to their specific role rather than a generic company-wide program. Generative Al creates role-
specific onboarding content and answers new-hire questions about company policies, benefits, and
processes on demand, adapting the onboarding sequence to an individual employee's role and prior
experience.

BENEFITS
- Improves new-hire time-to-productivity -
through role-specific guidance

CHALLENGES

Generated onboarding content requires review
to stay current with actual policies

Cannot fully replace the human relationship-
building that effective onboarding also
requires

- Reduces the burden on managers and HR to -
answer repetitive onboarding questions

- Provides consistent onboarding quality
regardless of which manager or team a new -
hire joins

Personalization quality depends on how well
role-specific data is maintained

- Available on demand rather than limited to
scheduled orientation sessions

4. Learning & Career Development

Recommends personalized training programs, certifications, and career paths based on an employee's
current skills, role, and expressed career interests. Al models analyze an employee's skill profile,
performance history, and career goals against internal role requirements and market trends, generating
personalized learning and development recommendations.

BENEFITS
- Helps employees identify relevant skill gaps -
relative to their career goals

CHALLENGES

Recommendation quality depends on accurate,
up-to-date internal role and skill data

Risk of narrowing an employee's development
too tightly around currently in-demand skills

- Supports internal mobility by matching -
employees to growth opportunities they might
not discover on their own - Requires genuine organizational investment in

- Improves the relevance and completion rate of the development paths being recommended
corporate training investments

- Scales personalized career guidance beyond

what individual managers can provide

5. Employee Performance & Feedback Assistant

Summarizes performance reviews, generates feedback, identifies strengths, and recommends
development plans, helping managers deliver more consistent and substantive feedback. Generative Al
synthesizes performance data, peer feedback, and manager notes into structured performance
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summaries, helping managers draft substantive, specific feedback rather than generic year-end
commentary.

BENEFITS CHALLENGES

- Improves the specificity and consistency of - Requires careful design to avoid flattening
feedback across a large manager population nuanced human performance into generic

- Reduces the time burden of performance language
review season on managers - Managers must still apply genuine judgment

- Surfaces patterns across a team's feedback rather than relying solely on generated text
that individual reviews might miss - Performance data quality varies significantly

- Supports more objective, evidence-based across different roles and teams

development conversations

6. Workforce Planning & Talent Analytics

Forecasts hiring needs, identifies skill gaps, predicts workforce trends, and supports strategic talent
planning at an organizational level. Al models analyze current workforce composition, business growth
projections, and industry skill trends to forecast future hiring needs and identify emerging skill gaps,
supporting longer-horizon workforce strategy rather than reactive hiring.

BENEFITS CHALLENGES
- Improves the accuracy of long-term hiring and - Forecast accuracy depends on the reliability of
budget planning business growth projections feeding the model
- ldentifies emerging skill gaps before they - Skill trend predictions carry genuine
become urgent hiring needs uncertainty over multi-year time horizons
- Supports better alignment between business - Requires close collaboration between HR and
strategy and talent strategy business leadership to be genuinely actionable

- Helps organizations plan build-versus-buy
decisions for critical skills

7. Employee Engagement & Sentiment Analysis

Analyzes employee surveys, feedback, and communication patterns to identify engagement levels and
workplace concerns before they escalate into attrition. Generative Al analyzes open-ended survey
responses and other feedback channels to identify recurring themes and sentiment trends across teams,
surfacing concerns that might otherwise stay buried in unstructured comments.

BENEFITS CHALLENGES

- Surfaces workplace concerns earlier than - Requires careful privacy safeguards given the
annual survey cycles alone would reveal sensitivity of employee feedback data

- Identifies patterns across large volumes of - Risk of surface-level pattern detection missing
open-ended feedback that manual review genuine underlying causes
would miss - Trust depends on employees believing

- Supports more targeted, evidence-based feedback leads to real action, not just
culture and engagement interventions monitoring

- Gives leadership visibility into sentiment
trends across a large, distributed workforce
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8. Attrition & Retention Intelligence

Predicts employee turnover risk and recommends personalized retention strategies for high-value
employees before they've made the decision to leave. Al models analyze engagement signals,
performance trends, compensation benchmarks, and career trajectory data to identify employees
showing early attrition risk indicators, generating recommended retention interventions for managers and
HR.

BENEFITS CHALLENGES

- Enables proactive retention conversations - Risk of self-fulfilling predictions if flagged
before an employee has firmly decided to employees are treated differently in ways that
leave damage trust

- Focuses retention resources on the employees - Requires integrated data across performance,
whose departure would be most costly compensation, and engagement systems

- Improves understanding of the specific factors - Prediction accuracy varies significantly across
driving turnover risk roles and organizational contexts

- Reduces the substantial cost of unplanned
attrition and replacement hiring

9. Diversity, Equity & Inclusion (DEI) Analytics

Identifies potential bias in hiring, promotion, and performance evaluation while supporting fair talent
management practices across the employee lifecycle. Al models analyze hiring, promotion, and
compensation patterns across demographic groups to identify statistical disparities, generating reports
that help organizations detect and address potential bias in their own talent processes, including the
fairness of other Al systems used elsewhere in HR.

BENEFITS CHALLENGES

- Provides systematic, data-driven visibility into - Requires careful statistical methodology to
hiring and promotion equity avoid drawing misleading conclusions from

- Helps organizations detect bias in their own Al- limited data
driven HR tools, not just human decisions - Legal and regulatory frameworks around

- Supports evidence-based DE| strategy rather demographic data use vary significantly by
than anecdotal impressions jurisdiction

- Can identify disparities that individual - Analytics alone don't fix underlying bias — they
managers wouldn't notice within their own only make it visible enough to act on
teams

10. Compensation & Benefits Optimization

Analyzes compensation structures, benefits utilization, and market trends to support competitive,
equitable workforce compensation strategies. Al models analyze internal compensation data alongside
external market benchmarks to identify pay equity gaps, competitive positioning issues, and benefits
utilization patterns, generating recommendations for compensation strategy adjustments.

BENEFITS CHALLENGES
- Improves competitiveness of compensation - Requires reliable external market
packages relative to the external market compensation data, which can be costly to
- Helps identify and correct internal pay equity obtain
gaps - Compensation changes carry significant budget
- Surfaces underutilized benefits that may not and legal implications requiring careful review
be delivering value relative to their cost - Pay equity analysis must account for legitimate
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- Supports more defensible, data-driven factors like experience and role scope
compensation decisions

3.4 Key Insights

- Unilever's HireVue/Pymetrics deployment is one of the most comprehensively measured Al case
studies in this entire report — simultaneous gains in speed, cost, candidate experience, and
diversity, rather than a single-metric win.

- HRis distinctive in this report for the direct tension it carries between Al's efficiency gains and
legitimate fairness concerns — several use cases above (screening, DEI analytics) exist specifically to
manage that tension, not just to add capability.

- The strongest HR Al deployments position the technology as expanding what a manager or recruiter
can do, not replacing their judgment on decisions that materially affect someone's career.

- As Al increasingly makes hiring and promotion recommendations, DEI Analytics has evolved from a
nice-to-have reporting function into a necessary check on the fairness of the other Al tools HR now
depends on.

3.5 Mini Conclusion

Human Resources & Talent Management shows Generative Al addressing a function built on evaluating
people at a scale that has outpaced any team's ability to do so consistently by hand. Unilever's results
demonstrate that when implemented carefully, Al-driven recruiting can simultaneously improve speed,
cost, and fairness rather than forcing a trade-off between them — but the same report also makes clear
that this outcome required deliberate design, not just capable technology. As Al takes on a larger role in
decisions about hiring, promotion, and pay, the domain's future will likely be defined as much by
governance and fairness discipline as by further gains in raw efficiency.
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4. Legal & Compliance

Compressing the industry's most time-intensive, highest-billing work into hours.

4.1 My Understanding of the Industry

Legal and compliance work is built almost entirely from language — contracts, statutes, case law,
regulatory filings, and internal policy documents — which makes it, alongside software engineering, one of
the professions most structurally suited to a technology whose core strength is processing and generating
text. Yet the legal profession carries a distinctive burden that most other knowledge work doesn't: nearly
every output has binding legal or financial consequences, professional licensing and ethical rules govern
who may practice law, and errors can be extraordinarily costly. The industry faces mounting pressure from
clients demanding faster turnaround at lower cost, an ever-expanding volume of regulation across
jurisdictions, and the sheer time-intensity of tasks like document review and due diligence that have long
been billed by the hour. Generative Al fits naturally into legal work because so much of it — reviewing
contracts, researching precedent, summarizing lengthy documents — is fundamentally a reading-and-
synthesis problem at a volume that has always exceeded what junior lawyers could process manually
within reasonable timeframes. What distinguishes legal from other domains in this report is the explicit,
formalized role human review must play: every credible deployment treats Al output as a draft for attorney
review, never as a final, unsupervised legal opinion.

4.2 Use Cases at a Glance

1 Al Contract Drafting & Review Foundational, highest-volume
legal use case with the strongest
documented enterprise
deployment in this report.

Core research use case, distinct
from drafting, addressing one of
the profession's most time-
intensive tasks.

2 Legal Research Assistant

3 Regulatory Compliance A distinct proactive-monitoring
Intelligence angle, tracking regulatory change
rather than reviewing existing
documents.

4 Contract Lifecycle Management A broader lifecycle view
extending beyond the initial
drafting and review use case
above.

5 Legal Document Summarization A distinct, high-volume
document-processing use case
underlying due diligence,
litigation, and compliance work
alike.

6 Risk Assessment & Compliance

Monitoring

Due Diligence Automation
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High-stakes, time-critical use case
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investigations.



8 Intellectual Property (IP) A distinct, specialized legal
Intelligence domain — patents and
trademarks — with its own
document conventions and
search challenges.

9 Privacy & Data Protection A distinct, timely regulatory
Compliance vertical shaped by GDPR, CCPA,
and a rapidly growing global
patchwork of data protection
law.

10 Litigation Support & eDiscovery A distinct litigation-specific use
case addressing one of legal
practice's most document-
intensive processes.

4.3 Industry Applications of Generative Al

1. AI Contract Drafting & Review

Generates, reviews, summarizes, and compares contracts while identifying risky clauses and
inconsistencies, addressing the single most time-intensive routine task in commercial legal practice.
Generative Al models trained and fine-tuned on legal language review contracts against a firm's standard
playbook, flagging deviations, risky clauses, and inconsistencies while drafting suggested language, with
every output subject to attorney review before use.

BENEFITS CHALLENGES

- Dramatically reduces time spent on routine - Every output requires attorney review — the
contract review and first-draft generation technology drafts, but doesn't practice law

- Improves consistency of clause identification independently
across large volumes of agreements - Accuracy on jurisdiction-specific or highly novel

- Frees lawyers to focus on negotiation strategy legal language still requires careful verification
and complex judgment calls - Firm-wide adoption requires significant

- Speeds up deal timelines that were previously training and workflow redesign to use
bottlenecked on document review effectively

CASE STUDY

Allen & Overy (now A&O Shearman) became the first major global law firm to deploy Harvey, an Al
platform built on OpenAl's models and fine-tuned specifically for legal work, firm-wide in 2023. Following
the firm's 2024 merger, the deployment scaled to more than 4,000 lawyers across 43 jurisdictions, with the
firm reporting an average time savings of 2-3 hours per lawyer per week, a 30% reduction in contract
review time, and roughly 7 hours saved on average for complex document analysis tasks. The firm paired
the rollout with a strict human-in-the-loop accountability framework requiring every Al output to be
reviewed by a qualified lawyer before use (A&O Shearman / Harvey, published case documentation).

A&O Shearman's scaled deployment — thousands of lawyers, dozens of jurisdictions, measured weekly
time savings — is the clearest evidence in this report that legal Al has moved from pilot project to
genuine daily infrastructure at the highest levels of the profession.
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2. Legal Research Assistant

Retrieves relevant case laws, statutes, legal precedents, and regulatory guidance to support legal
professionals, compressing research that traditionally required hours of manual database searching.
Generative Al trained on legal databases retrieves and synthesizes relevant case law and statutory
guidance in response to natural-language legal questions, generating research memos with citations to the
underlying source material for verification.

BENEFITS CHALLENGES

- Dramatically speeds up legal research - Requires careful citation verification given the
compared to manual database searching legal consequences of relying on inaccurate

- Surfaces relevant precedent a manual search precedent
might miss due to terminology differences - Coverage and accuracy can vary significantly

- Makes high-quality legal research more across jurisdictions and practice areas
accessible to smaller firms and solo - Cannot substitute for the legal judgment
practitioners required to apply precedent to a specific case's

- Generates structured research memos rather facts

than just a list of results to sift through

3. Regulatory Compliance Intelligence

Monitors changing regulations, summarizes compliance requirements, and recommends organizational
actions, keeping legal and compliance teams ahead of regulatory change rather than reacting to it.
Generative Al continuously monitors regulatory publications and legal databases across relevant
jurisdictions, summarizing changes and generating assessments of how they affect an organization's
existing policies and practices.

BENEFITS CHALLENGES

- Provides earlier awareness of regulatory - Regulatory interpretation still requires
changes than manual monitoring allows qualified legal judgment, especially in

- Reduces the risk of missed compliance ambiguous cases
deadlines or overlooked requirements - Coverage quality varies significantly across

- Scales regulatory monitoring across many different regulatory bodies and jurisdictions
jurisdictions simultaneously - False confidence in Al-generated compliance

- Generates structured impact assessments assessments carries real organizational risk

rather than raw regulatory text

4. Contract Lifecycle Management

Assists in contract creation, negotiation, obligation tracking, renewals, and compliance monitoring
throughout a contract's full lifecycle, not just at the point of signing. Generative Al tracks contractual
obligations and key dates across an organization's full contract portfolio, generating alerts ahead of
renewal deadlines and flagging obligations that may be at risk of being missed.

BENEFITS CHALLENGES

- Reduces the risk of missed renewal deadlines - Requires comprehensive digitization of an
or unfulfilled contractual obligations organization's existing contract portfolio

- Provides centralized visibility across a large, - Obligation tracking accuracy depends on
distributed contract portfolio correct initial contract data extraction

- Speeds up contract negotiation through Al- - Integration across legal, procurement, and
assisted redlining and comparison finance systems adds implementation

complexity
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- Improves organizational memory as contract-
owning staff change roles over time

5. Legal Document Summarization

Summarizes lengthy legal documents, agreements, litigation files, due diligence reports, and court
judgments into digestible formats for faster review. Generative Al processes lengthy legal documents and
generates structured summaries highlighting key terms, obligations, and risk factors, allowing lawyers to
quickly assess a document's substance before deciding where to focus detailed review.

BENEFITS CHALLENGES
- Speeds up initial review of lengthy documents - Summarization can inadvertently omit legally
before detailed analysis begins significant details if not carefully validated
- Helps prioritize which sections of a large - Requires attorney verification before
document set warrant closest attention summaries inform actual legal decisions
- Improves consistency of summary quality - Quality varies across highly technical or
across a large team unusually structured legal documents

- Makes dense legal documents more accessible
to non-legal stakeholders who need to
understand them

6. Risk Assessment & Compliance Monitoring

Identifies legal, regulatory, contractual, and operational risks while recommending mitigation strategies
across an organization's full risk landscape. Al models synthesize data across contracts, regulatory filings,
and operational records to identify patterns indicating elevated legal or compliance risk, generating
prioritized risk assessments for legal and compliance leadership.

BENEFITS CHALLENGES
- Provides a consolidated view of legal risk - Requires integrated data access across legal,
across a large, complex organization operational, and financial systems
- Helps prioritize limited compliance resources - Risk scoring methodology must be transparent
toward the highest-risk areas enough for legal teams to trust and validate
- Surfaces risk patterns that siloed, department- - Cannot replace the judgment required to
level review might miss weigh and act on identified risks

- Supports more defensible, evidence-based risk
management reporting to leadership and
boards

7. Due Diligence Automation

Accelerates mergers, acquisitions, audits, and investigations by analyzing large volumes of legal
documents and highlighting critical information, compressing work that traditionally took days into hours.
Generative Al reviews large volumes of transaction documents — contracts, corporate records, financial
disclosures — flagging material risks, inconsistencies, and red flags for the deal team's attention far faster
than manual review of the same document volume.

BENEFITS CHALLENGES
- Dramatically compresses due diligence - High-stakes transactions require rigorous
timelines for time-critical transactions human verification of Al-flagged findings
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- Improves consistency of issue identification - Document quality and format variability across

across very large document sets counterparties can affect analysis accuracy
- Frees senior deal team members to focus on - Time pressure in live deals leaves little room
the most material findings for correcting Al errors late in the process

- Reduces the risk of missed red flags buried
within large document volumes

8. Intellectual Property (IP) Intelligence

Assists with patent searches, trademark analysis, prior-art research, and IP portfolio management,
addressing search tasks that traditionally required specialized patent expertise. Generative Al searches
patent and trademark databases using natural-language queries, generating prior-art analysis and
portfolio summaries that would traditionally require a specialized patent attorney or agent to compile
manually.

BENEFITS CHALLENGES

- Speeds up prior-art searches and patent - Patent language and claims analysis require
landscape analysis highly specialized legal expertise to interpret

- Makes IP research more accessible to legal correctly
teams without dedicated patent specialists - False negatives in prior-art searches carry

- Supports more comprehensive portfolio significant legal and financial risk
management across large patent holdings - IP law varies substantially across jurisdictions,

- Improves consistency of trademark conflict complicating global portfolio analysis
searches

9. Privacy & Data Protection Compliance

Supports compliance with data protection regulations by analyzing privacy policies, consent records, and
data governance practices across an organization's operations. Generative Al reviews an organization's
data handling practices, privacy policies, and consent documentation against applicable privacy
regulations, generating gap analyses and recommended remediation steps for compliance teams.

BENEFITS CHALLENGES

- Helps organizations keep pace with a rapidly - Privacy law varies significantly by jurisdiction
expanding global patchwork of privacy and continues to evolve rapidly
regulation - Requires deep integration with an

- Improves consistency of privacy policy review organization's actual data processing systems
across large, multinational organizations to be accurate

- Supports faster response to data subject - Compliance gaps identified still require
access requests and regulatory inquiries genuine organizational remediation, not just

- Reduces the manual burden of privacy impact documentation

assessments for new products and processes

10. Litigation Support & eDiscovery

Organizes evidence, summarizes legal arguments, identifies relevant documents, and supports case
preparation, compressing the traditionally massive document review burden of litigation discovery.
Generative Al reviews large volumes of documents produced during litigation discovery, identifying and
categorizing those relevant to specific legal issues, then generating summaries and argument outlines to
support case preparation.
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BENEFITS CHALLENGES

Dramatically reduces the time and cost of - Discovery obligations carry serious legal
reviewing large discovery document sets consequences for missed or mishandled
Improves consistency of relevance relevant documents

determinations across a large review team - Requires careful validation to meet court-
Helps litigation teams identify key evidence mandated discovery standards and protocols
faster ahead of critical deadlines - Highly technical or industry-specific document
Supports more thorough case preparation sets can challenge general-purpose review
within traditionally tight litigation timelines models

4.4 Key Insights

A&O Shearman's Harvey deployment shows legal Al's adoption ceiling is higher than many expected
— a historically conservative, risk-averse profession scaling Al to thousands of lawyers across dozens
of jurisdictions within about two years.

Every credible deployment in this domain treats Al output as a draft requiring attorney review,
never a final legal opinion — the profession's licensing and ethical structure makes this discipline
non-negotiable rather than optional.

Document-heavy, time-billed tasks (contract review, due diligence, eDiscovery) show the clearest
ROI in this domain, mirroring the pattern seen in banking's document-heavy compliance use cases in
the original report.

Privacy and IP intelligence show legal Al extending into increasingly specialized sub-domains,
suggesting the technology's legal applications will continue fragmenting into practice-area-specific
tools rather than one generalized legal Al.

4.5 Mini Conclusion

Legal & Compliance demonstrates Generative Al succeeding in a profession defined by exactly the kind of
high-volume, language-based work the technology handles best — while operating under a discipline of
mandatory human review that other, less regulated domains in this report haven't needed to formalize as
explicitly. A&O Shearman's scaled deployment shows what that discipline looks like in practice: thousands
of lawyers, measurable weekly time savings, and an accountability framework requiring every output to
pass through a qualified professional before it affects a client. That combination — genuine efficiency gain
paired with non-negotiable human oversight — may be the clearest model in this report for how a licensed
profession adopts Al responsibly.
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5. Real Estate & Construction

Bringing data-driven predictability to an industry still run largely on clipboards and instinct.

5.1 My Understanding of the Industry

Real estate and construction is one of the world's largest industries by economic activity, yet it remains one
of the least digitized — projects are still frequently tracked through manual site walks, spreadsheets, and
paper-based inspection reports, even as the underlying work involves enormous capital, complex multi-
party coordination, and genuine physical safety risk. The industry's core challenge is a persistent, well-
documented gap between planned and actual outcomes: construction projects routinely run over budget
and behind schedule, largely because project teams lack real-time, objective visibility into actual progress
versus planned progress. The sector also faces mounting pressure from labor shortages, rising material
costs, tightening safety and environmental regulation, and increasing demand for sustainable building
practices. Generative Al fits naturally into this industry because its strength — turning raw visual and
sensor data into a structured, specific assessment — directly addresses construction's chronic visibility
problem, converting what used to require a superintendent's manual walkthrough into continuous,
objective, and instantly reportable data. What distinguishes this domain in this report is how directly its Al
applications connect data quality to physical safety, not just financial efficiency.

5.2 Use Cases at a Glance

1 Al-Assisted Architectural Design Foundational, genuinely
generative design use case at the
very start of the building lifecycle.

2 Construction Project Planning & Core operational efficiency use
Scheduling case with one of the strongest
documented ROl stories in this
report.
3 Predictive Equipment The same high-value
Maintenance maintenance pattern seen across

this report, applied to cranes,
excavators, and heavy machinery.

4 Property Valuation & Market A distinct real estate — as
Intelligence opposed to construction —
commercial angle.

5 Smart Facility Management The post-construction,
operational lifecycle stage —
what happens after the building

is complete.
6 Safety Risk Detection & A high-stakes, distinct trust and
Compliance safety angle for one of the most
physically hazardous major
industries.
7 Al Real Estate Virtual Assistant A consumer-facing angle that

balances the domain's otherwise
heavy B2B and technical focus.

8 Digital Twin of Buildings Strong simulation use case,

consistent with the digital twin
theme running throughout this
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report.

9 Construction Quality Inspection A distinct vision-Al use case,
parallel to manufacturing's
quality inspection but structurally
different — buildings rather than

products.
10 Sustainability & Green Building A timely ESG angle, consistent
Optimization with the sustainability theme

running across nearly every
domain in this report.

5.3 Industry Applications of Generative Al

1. Al-Assisted Architectural Design

Generates building layouts, floor plans, and design alternatives based on client requirements, regulations,
and sustainability goals, expanding the range of options architects can explore within a project timeline.
Generative design software takes spatial requirements, zoning constraints, and sustainability targets as
input, algorithmically generating and evaluating multiple design alternatives that architects can then
refine, dramatically expanding the design space explored within a typical project timeline.

BENEFITS CHALLENGES

- Expands the range of design alternatives - Generated designs still require architect
explored within typical project deadlines judgment on aesthetics and buildability

- Helps optimize designs for factors like natural - Software and computational costs can be
light, energy efficiency, and space utilization significant for smaller architecture firms
simultaneously - Design outputs must be validated against local

- Speeds up early-stage design iteration with building codes that vary significantly by
clients jurisdiction

- Supports compliance checking against zoning
and building code requirements earlier in the
process

2. Construction Project Planning & Scheduling

Optimizes project timelines, resource allocation, labor scheduling, and construction sequencing to reduce
the chronic delays and cost overruns that have long characterized the industry. Al-powered computer
vision continuously captures site conditions via cameras, drones, or wearable devices, comparing actual
work completed against the planned schedule to flag scope that's falling behind before it compounds into
major delays, replacing manual progress tracking with continuous, objective visual data.

BENEFITS CHALLENGES
- Replaces subjective, manual progress tracking - Requires camera, drone, or sensor
with objective, continuously updated data infrastructure across active construction sites
- Flags at-risk scope early enough to intervene - Adoption requires a genuine shift in how field
before delays compound teams track and report progress
- Frees superintendents from hours of manual - Effectiveness depends on the underlying
site walks and spreadsheet updates planned schedule being reasonably accurate to
- Improves transparency and reduces disputes begin with
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between owners, general contractors, and
subcontractors

CASE STUDY

Construction technology company Doxel uses computer vision and Al to automatically track construction
progress from site imagery, comparing actual work completed against the planned schedule and flagging
at-risk scope for early intervention. The company's CEO has cited industry data showing that a typical
construction project runs roughly 80% over budget and is delivered around 20 months behind schedule,
largely because project teams lack real-time visibility into actual progress. Customers using Doxel —
including DPR Construction, Layton Construction, Sundt, and QTS Data Centers — have reported up to a
95% reduction in time spent on manual progress tracking, along with schedules accelerated by an average
of 11% and roughly 16% lower monthly cash outflows from more timely problem mitigation (Doxel,
published case documentation).

Doxel's results speak directly to construction's oldest, most expensive problem — not a lack of data, but
a chronic lack of real-time visibility into whether the plan matches reality.

3. Predictive Equipment Maintenance

Predicts failures in cranes, excavators, HVAC systems, elevators, and construction equipment using sensor
and maintenance data, preventing costly downtime on active job sites. Machine learning models analyze
equipment telemetry and maintenance history to predict component failure risk, generating maintenance
alerts timed to minimize disruption to active construction schedules and critical building systems.

BENEFITS CHALLENGES
- Prevents costly equipment downtime on - Requires sensor instrumentation across often-
active, schedule-sensitive job sites rented, transient equipment fleets
- Extends the operational life of expensive heavy - Job sites present harsh, variable operating
equipment conditions that complicate prediction accuracy
- Reduces the safety risk associated with - Rental equipment ownership structures can
equipment failure during operation complicate who acts on maintenance alerts

- Improves maintenance budget predictability
across an equipment fleet

4. Property Valuation & Market Intelligence

Analyzes market trends, location data, comparable properties, and economic indicators to estimate
property values and identify investment opportunities. Al models analyze historical sales data,
neighborhood trends, and property characteristics to generate automated valuation estimates and market
forecasts, supporting faster, more data-driven real estate investment and pricing decisions.

BENEFITS CHALLENGES
- Speeds up property valuation compared to - Automated valuations can struggle with unique
traditional manual appraisal processes properties that lack good comparables
- Improves pricing accuracy by incorporating a - Market volatility can quickly outdate model
broader range of market signals assumptions if not continuously retrained
- Supports faster investment decision-making in - Accuracy varies significantly across different
competitive markets property types and geographic markets

- Provides more transparent, data-backed
valuations for buyers, sellers, and lenders
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5. Smart Facility Management

Optimizes building operations, maintenance schedules, energy consumption, and occupant comfort using
Al-driven insights across a building's operational lifetime. Al models continuously analyze building sensor
data — energy usage, occupancy patterns, equipment performance — to optimize HVAC, lighting, and
maintenance scheduling automatically, adapting to actual usage patterns rather than fixed operating
schedules.

BENEFITS
- Reduces building energy consumption and -
associated operating costs

CHALLENGES

Requires building-wide sensor and control
system infrastructure investment

Retrofit costs can be substantial for older
commercial building stock

- Improves occupant comfort through usage- -
responsive rather than fixed building
operations - Optimization must balance energy savings
- Extends the operational life of building systems against genuine occupant comfort needs
through optimized, predictive maintenance

- Supports sustainability reporting and green
building certification requirements

6. Safety Risk Detection & Compliance

Identifies workplace hazards, monitors safety compliance, analyzes incident reports, and recommends
preventive actions on job sites where physical safety risk is a constant, serious concern. Computer vision Al
monitors job site footage for safety violations — missing personal protective equipment, hazardous
proximity to equipment, unsafe working conditions — generating real-time alerts and structured safety
compliance reporting.

BENEFITS CHALLENGES

- ldentifies safety hazards in real time rather -

than relying solely on periodic manual
inspections

Improves consistency of safety compliance
monitoring across large, multi-crew job sites
Generates objective documentation supporting
safety compliance and insurance requirements

Supports root-cause analysis of incidents to
prevent recurrence

Requires camera or sensor coverage across
active, often chaotic job sites

Must be implemented in ways that support
rather than undermine worker trust

False positives or negatives in hazard detection
carry serious real-world safety consequences

7. Al Real Estate Virtual Assistant

Supports buyers, sellers, tenants, and agents with property search, virtual tours, financing guidance, and
customer engagement throughout the real estate transaction process. Generative Al conducts natural-
language conversations with prospective buyers or renters, answering property questions, scheduling
viewings, and providing financing guidance, functioning as an always-available complement to human real
estate agents.

BENEFITS
- Provides round-the-clock responsiveness to -
prospective buyer and renter inquiries

CHALLENGES

Complex transaction guidance still requires
licensed human agent involvement

Must be carefully designed to comply with real
estate advertising and disclosure regulations

- Speeds up initial property search and -
qualification before agent involvement

- Improves consistency of information provided - Generated financing guidance requires careful
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to prospective clients accuracy safeguards given its financial stakes

- Frees human agents to focus on negotiation
and relationship-building

8. Digital Twin of Buildings

Creates virtual replicas of buildings to simulate structural performance, maintenance, energy
consumption, and occupancy before real-world implementation of changes. Sensor data and building
information models feed a continuously updated virtual replica of a physical building, letting engineers and
facility managers simulate the impact of renovations, system upgrades, or occupancy changes before
implementing them physically.

BENEFITS CHALLENGES
- Reduces the risk of costly surprises during - Requires accurate, continuously updated
renovation or system upgrade projects building data to remain a reliable simulation
- Supports better long-term capital planning for - Building-scale digital twins are a significant
building systems upfront data and technology investment
- Enables safe simulation of structural or system - Older buildings often lack the detailed building
stress scenarios information models a digital twin requires

- Improves coordination between architects,
engineers, and facility managers around a
shared model

9. Construction Quality Inspection

Uses computer vision and multimodal Al to detect structural defects, material issues, and construction
deviations automatically, catching quality issues before they're covered up by subsequent construction
work. Computer vision Al analyzes site imagery against building information models and specifications to
detect installation errors, missing components, or quality deviations, flagging issues before the next
trade's work covers up the problem.

BENEFITS CHALLENGES

- Catches installation errors before they're - Requires comprehensive site imagery capture
covered up by subsequent construction phases integrated into daily workflows

- Reduces costly rework from quality issues - Detection accuracy depends on the quality and
discovered too late in the process completeness of the underlying building

- Improves consistency of quality inspection specifications
across large, multi-trade projects - Must be paired with a workflow that ensures

- Provides objective, photo-documented flagged issues actually get addressed promptly

evidence of quality issues for accountability

10. Sustainability & Green Building Optimization

Optimizes energy efficiency, carbon emissions, material selection, and environmental compliance for
sustainable construction and building operation. Al models analyze building design, material choices, and
energy systems to recommend optimizations that reduce embodied and operational carbon, supporting
green building certification requirements and long-term sustainability performance.

BENEFITS CHALLENGES
- Helps buildings meet increasingly common - Sustainability certification standards and
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green certification and regulatory
requirements

Identifies material and design choices that
reduce both cost and environmental impact
Supports more accurate carbon accounting
across a building's construction and

carbon accounting methodologies continue to
evolve

Sustainable material and system choices can
carry higher upfront costs despite long-term
savings

Requires comprehensive data across design,

operational lifetime construction, and operational phases to be

- Improves long-term asset value through accurate

demonstrated sustainability performance

5.4 Key Insights

- Doxel's results reveal construction's real bottleneck was never a lack of data — it was the absence of
real-time, objective visibility into whether actual progress matched the plan.

- Real Estate & Construction shows one of the widest gaps in this report between an industry's
economic scale and its historical digitization, which is exactly why computer vision-based Al has
found such a receptive market here.

- Safety risk detection and construction quality inspection both show Al's value extending beyond
cost efficiency into physical safety and durability outcomes that directly affect people who use these
buildings for decades.

- The industry's chronic budget-and-schedule overrun problem — cited by Doxel's own leadership as
affecting the vast majority of projects — gives Al-driven progress tracking an unusually clear and
immediate business case.

5.5 Mini Conclusion

Real Estate & Construction demonstrates Generative Al addressing a problem that is more about visibility
than intelligence — the industry's chronic budget and schedule overruns stem less from bad decisions than
from project teams simply not knowing, in real time, whether actual progress matches the plan. Doxel's
documented results show what closing that visibility gap is worth: dramatically less time spent manually
tracking progress, meaningfully faster schedules, and better cash flow, all from turning a superintendent's
periodic site walk into continuous, objective data. For an industry still run in large part on clipboards and
instinct, that shift represents one of the more concrete, immediately actionable opportunities in this entire
report.
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6. Impact at a Glance

The table below consolidates the flagship, independently verified case study from each domain in this

report into a single side-by-side view.

_ Organization & Innovation Documented Result

Agriculture & AgriTech

Logistics & Supply Chain

Human Resources

Legal & Compliance

Real Estate & Construction

John Deere — See & Spray

DHL — Resilience360

Unilever — HireVue & Pymetrics

A&O Shearman — Harvey Al

Doxel — Al Progress Tracking
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Up to 60% less herbicide in fallow
fields; ~40% less in row crops like
cotton

Predicted Hurricane Harvey
chemical shortages and rerouted
a live shipment during the early
COVID-19 outbreak

50,000+ hours and £1M saved
annually; 90% faster time-to-hire;
16% more diverse hires

4,000+ lawyers across 43
jurisdictions; 30% less contract
review time; 2-3 hours saved per
lawyer weekly

95% less manual tracking time;
11% faster schedules; 16% lower
monthly cash outflow



7. Cross-Domain Insights

7.1 The strongest case studies share a common trait: a named, dated, specific
event or metric

DHL's Hurricane Harvey prediction, Unilever's exact hour and cost savings, Doxel's 95% figure, A&O
Shearman's 4,000-lawyer scale — none of this report's flagship case studies rely on vague claims of
'improved efficiency.' The most credible evidence in this domain, and across all three reports, is always the
most specific.

7.2 Vision-based Al is quietly becoming this report's most consistently reliable
pattern

John Deere's crop-versus-weed detection and Doxel's construction progress tracking both apply the same
underlying capability — computer vision converting a physical scene into structured, actionable data — to
completely different industries with strikingly similar results: less waste, more precision, and dramatically
reduced manual monitoring effort.

7.3 Regulated, high-stakes professions (legal, and previously healthcare and
banking) converge on the same adoption discipline

A&O Shearman's mandatory attorney review of every Harvey output mirrors the human-in-the-loop
patterns already seen in healthcare's clinical documentation and banking's contract review — a reminder
that professional accountability structures, not just technical capability, determine how fast a regulated
field can responsibly adopt Al.

7.4 This report's most measurable financial returns keep coming from
unglamorous, well-defined problems

Consistent with the pattern observed in Week 2's UPS ORION and DeepMind wind-forecasting results, this
week's strongest numbers — Unilever's recruiting overhaul, Doxel's progress tracking — come from
applying Al to specific, well-bounded operational problems rather than from broader, harder-to-measure
transformation initiatives.
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8. Personal Insights

8.1 What Surprised Me Most

What surprised me most while researching this third set of industries was how often the same underlying
capability — computer vision converting a physical scene into structured data — kept reappearing in
completely unrelated contexts. John Deere's system telling a weed apart from a crop and Doxel's system
telling completed work apart from planned work are, at a technical level, solving the same basic problem. |
hadn't expected an agricultural sprayer and a construction site camera to be, in effect, close cousins.

8.2 Industries Likely to Adopt Al Fastest

Among these five domains, Human Resources and Logistics & Supply Chain seem best positioned to keep
adopting Al quickly. Both already run on structured digital data (applicant tracking systems, shipment and
inventory records) and both have well-defined, high-volume, repeatable problems — screening resumes,
predicting disruptions — that are exactly the kind of well-bounded task where this report has consistently
found Al delivers its clearest, fastest-measured returns.

8.3 Industries Facing the Biggest Challenges

Agriculture and Real Estate & Construction face the steepest adoption curves in this set, though for
different reasons. Agriculture's challenge is largely infrastructural — reliable connectivity and affordable
sensor hardware are still out of reach for many smallholder farmers globally, which limits how quickly
precision-farming tools can spread beyond well-capitalized operations. Construction's challenge is more
cultural and structural: a famously fragmented industry of owners, general contractors, and
subcontractors who don't always share data or incentives, which slows adoption even when the
technology itself, as Doxel's results show, is clearly ready.

8.4 Human-Al Collaboration

The clearest pattern across this report's three installments holds again here: every one of this week's
flagship case studies keeps a qualified human as the final checkpoint. A&O Shearman requires attorney
review of every Harvey output. Unilever's Al narrows and ranks candidates, but a human recruiter still
makes the hiring call. Doxel flags at-risk scope for a superintendent's attention rather than automatically
reallocating labor. Fifteen industries and three reports in, | haven't yet found a genuinely mature, trusted
deployment that removes the human checkpoint entirely from a consequential decision.

8.5 My Perspective on the Future

Having now covered fifteen industries across three reports, my view is that the technology's remaining
ceiling is less about model capability and more about organizational readiness — clean data, digitized
processes, and a workforce willing to trust and act on Al output. The industries in this report that saw the
clearest results (HR, Legal) were also the ones with the most digitally mature starting points; the industries
with the murkiest results (parts of Agriculture, Real Estate) are the ones still working through basic
digitization. If that pattern holds, the next wave of Al value in the global economy may depend less on new
model breakthroughs and more on the unglamorous work of getting more of the physical world's data
online in the first place.
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9. Conclusion

This third set of five industries — Agriculture, Logistics, Human Resources, Legal & Compliance, and Real
Estate & Construction — extends the research to fifteen industries and 143 documented use cases across
all three reports. Taken together with the first two installments, a consistent picture continues to sharpen:
Generative Al's most durable, well-evidenced value comes from well-defined problems where a specific,
measurable inefficiency existed before the technology arrived.

What this third set of industries adds most clearly is a demonstration of how much of the global economy
still runs on manual, clipboard-and-spreadsheet-level processes that even relatively modest Al
applications can meaningfully improve. Construction's chronic overrun problem, HR's historically manual
recruiting funnel, and agriculture's field-by-field guesswork are not exotic, cutting-edge challenges — they
are some of the oldest operational problems in their respective industries, which is precisely why the
returns from applying Al to them have been so concrete and so quickly measurable.

Across all fifteen industries now covered, the throughline established in the first report continues to hold:
Generative Al succeeds most durably not by replacing human expertise, but by removing the friction,
guesswork, and manual monitoring burden that has historically stood between that expertise and the
information it needs to act well.

37



10. References

1. John Deere. "See & Spray Technology." Published results and product materials.

2. DHL Group / Everstream Analytics. "Resilience360 Platform." Published case documentation, including Hurricane
Harvey and COVID-19 disruption response cases.

3. Unilever / HireVue / Pymetrics. Published case documentation on Al-driven recruitment transformation.

4. HireVue. "Unilever Case Study: Machine Analysis of Video-Based Interviewing." Best Practice Al, published case
study.

5. A&O Shearman / Harvey. Published case documentation on firm-wide legal Al deployment.
6. Harvey. "How Harvey Saves Lawyers Time." Harvey.ai, published methodology and results.

7. Doxel. Published case documentation and customer results, including DPR Construction, Layton Construction,
Sundt, and QTS Data Centers.

8. Insight Partners. "Behind the Investment: Doxel — Bringing Predictability to Commercial Construction."
9. McKinsey & Company. Referenced industry analysis on supply chain resilience and recovery.

10. Spellbook. "Which Law Firms Use Al? Case Studies from BigLaw to Solo Practices."

38



Generative Al Across Industries

Week 4 — Extended Industry Analysis

Cybersecurity - Pharmaceutical R&D & Manufacturing - Government & Public Sector - Insurance - Aerospace &
Defense

MACROEDTECH GENERATIVE Al RESEARCH INTERNSHIP - PHASE 01

Prepared by

Aashi Raghuvanshi
Mentor: Sagar Sakalley

14 August 2026



Table of Contents

Preface. ... ...ooiiiiiiii et 3
B0 72 0T =T 0 1 L 2O PRRPR 4
2. Pharmaceutical R&D & Manufacturing....................ccooooiiiiiiiiiiiiicceeeee 10
3. Government & PubliC SECOT................coiiiiiiiiiiiiiiiiiiic e 16
B IMSUTATIICE. ..ottt ettt ettt ettt ettt 22
5.AeroSPace & DefenSe. ............cocooiiiiiiiiiiiiiiiii e 28
6. IMPAact at @ GLANCE..............ocoiiiiiiiiiiiiii e 35
7. Cross-Domain INSiGNts. ...t 36
8. Personal INSIGNTS. ... ...t 37
Q. COMCIUSION. ...ttt ettt 38
JO. REFETEIICES. .........ouiiiiiiiiiii ettt 39



Preface

This report is the fourth and final planned installment of the Phase 01 industry analysis, extending the
research from fifteen to twenty industries. The first report examined Healthcare & Life Sciences, Banking &
Financial Services, Manufacturing & Industry 4.0, Retail & E-Commerce, and Information Technology &
Software. The second covered Telecommunications, Education, Media & Entertainment, Automotive &
Mobility, and Energy & Utilities. The third covered Agriculture & AgriTech, Logistics & Supply Chain, Human
Resources & Talent Management, Legal & Compliance, and Real Estate & Construction. This installment
applies the same methodology to five final industries: Cybersecurity, Pharmaceutical R&D &
Manufacturing, Government & Public Sector, Insurance, and Aerospace & Defense.

As in the previous report, this installment is deliberately selective about case studies — one flagship,
independently researched example per domain, chosen for genuinely concrete and verifiable results
rather than for being the first available example. Two of this week's five case studies stand out even against
the strong results found in earlier reports: Insilico Medicine's rentosertib is the first peer-reviewed clinical
proof that a molecule discovered and designed entirely by generative Al can work in real human patients,
and DARPA's X-62A VISTA program is one of the only examples across all four reports of an Al system
moving from simulation into a real, physically executed, safety-piloted test against a human competitor.



1. Cybersecurity

Giving defenders a way to keep pace with an attack surface that no longer sleeps.

1.1 My Understanding of the Industry

Cybersecurity is a uniquely adversarial industry — unlike nearly every other domain in this research, its
core challenge isn't just operational complexity, it's an intelligent opponent actively working to defeat
whatever defenses are put in place. Security operations centers face a relentless, ever-growing volume of
alerts, and the industry's own research suggests a majority of security incidents go effectively unresolved
simply because there aren't enough skilled analysts to investigate them all. The field faces intensifying
pressure from a chronic global shortage of trained security professionals, attackers who are increasingly
using Al themselves to craft more convincing and adaptive attacks, and the expanding attack surface
created by cloud infrastructure, remote work, and interconnected software supply chains. Generative Al
fits naturally into cybersecurity because its core strength — synthesizing enormous volumes of technical
signal into a clear, prioritized, explained recommendation — directly targets the industry's central
bottleneck: not a lack of threat detection technology, but a lack of human capacity to act on what that
technology already finds. What distinguishes cybersecurity in this report is that it is the one domain where
the same technology genuinely strengthens both sides of the conflict simultaneously.

1.2 Use Cases at a Glance

1 Al Security Operations Center Foundational, highest-volume
(SOC) Assistant analyst-support use case with
rigorously tested, published
results.

2 Threat Intelligence & Malware Core proactive-defense use case,

Analysis distinct from reactive SOC work.

3 Incident Response & Distinct post-detection

Investigation investigative use case with direct
implications for breach cost and
containment.

4 Vulnerability Assessment & Distinct pre-emptive risk-

Remediation reduction use case, addressing
weaknesses before they're
exploited.

5 Phishing Detection & Email A concrete, high-frequency,

Security distinct attack-vector use case
underlying much of modern
cybercrime.

6 Identity & Access Management A distinct access-governance

(IAM) Intelligence angle, focused on internal
permissions rather than external
threats.

7 Security Log Summarization A distinct, high-volume data-
processing use case underlying
most other SOC work described
above.

8 Cloud Security Intelligence A distinct, timely infrastructure-

specific vertical as organizations



continue shifting workloads to
the cloud.

9 Software Supply Chain Security A distinct, increasingly critical
vertical addressing dependency
and CI/CD pipeline risk.

10 Digital Identity Fraud Detection Distinct from IAM — external
account-takeover and identity
fraud rather than internal access
governance.

1.3 Industry Applications of Generative Al

1. Al Security Operations Center (SOC) Assistant

Assists security analysts by summarizing alerts, prioritizing incidents, and recommending response actions,
directly targeting the alert-fatigue problem that defines modern SOC work. Generative Al ingests security
telemetry across an organization's tools, generating natural-language incident summaries, prioritized
action recommendations, and even draft investigation reports, letting analysts ask follow-up questions in
plain English instead of writing complex query scripts.

BENEFITS CHALLENGES
- Reduces the time analysts spend on - Requires deep, secure integration across an
investigation, response, and reporting organization's existing security tool stack
- Helps junior analysts take on tasks previously - False confidence in Al-generated summaries
reserved for senior specialists could delay genuinely critical response
- Improves consistency and speed of incident - Effectiveness varies with the completeness and
documentation quality of underlying security telemetry

- Reduces analyst burnout from repetitive, high-
pressure alert triage

CASE STUDY

Microsoft Security Copilot has been evaluated in both live enterprise deployments and a randomized
controlled trial. Early preview customers reported saving up to 40% of analyst time on investigation and
threat hunting, with efficiency gains of 60% or more on tasks like report writing, and subsequent research
found Copilot adoption associated with a roughly 30% reduction in mean time to resolution (MTTR) for
security incidents. A separate randomized controlled trial of Copilot's Phishing Triage Agent found agent-
augmented analysts achieved up to 6.5 times as many true positives per analyst-minute and a 77%
improvement in verdict accuracy compared to a control group, with analysts reallocating 53% more of
their attention toward genuinely malicious emails (Microsoft, published research and customer case
studies).

The Phishing Triage RCT is one of the most rigorously controlled results in this entire report — a genuine
randomized trial, not just a customer testimonial, showing a 6.5x productivity gain on a well-defined,
high-volume security task.

2. Threat Intelligence & Malware Analysis

Analyzes threat reports, malware behavior, attack patterns, and indicators of compromise to support
proactive defense before an attack reaches an organization's own systems. Generative Al synthesizes
threat intelligence feeds, malware analysis reports, and dark web monitoring data into digestible,



prioritized briefings, helping security teams understand emerging threats relevant to their specific industry

and technology stack.

BENEFITS

Helps security teams stay ahead of emerging
threats rather than only reacting to attacks
Reduces the specialized expertise required to
interpret raw threat intelligence feeds
Improves the relevance of threat briefings to
an organization's specific risk profile

Speeds up malware behavioral analysis
compared to fully manual reverse engineering

CHALLENGES

Threat actors continuously evolve tactics,
requiring constant model and intelligence
updates

Quality of analysis depends heavily on the
breadth and freshness of underlying threat
feeds

Sophisticated malware can still require deep
manual reverse engineering Al cannot fully

replace

3. Incident Response & Investigation

Accelerates incident investigation by correlating logs, generating timelines, identifying root causes, and
recommending remediation steps once an incident has already been detected. Generative Al correlates
evidence across logs, network traffic, and endpoint data to reconstruct an incident timeline automatically,
generating a structured investigation narrative and remediation checklist for incident responders.

BENEFITS CHALLENGES
- Speeds up incident timeline reconstruction - High-stakes incidents still require expert
that traditionally required extensive manual human judgment on containment and
log correlation disclosure decisions
- Improves consistency of investigation -
documentation for compliance and legal
purposes -

Evidence handling must meet forensic and
legal standards even when Al-assisted
Investigation quality depends on
comprehensive logging already being in place
before an incident occurs

- Reduces mean time to containment during
active security incidents

- Frees senior responders to focus on
containment strategy rather than manual
evidence assembly

4. Vulnerability Assessment & Remediation

Identifies software vulnerabilities, prioritizes risks, explains security weaknesses, and recommends
mitigation strategies before attackers can exploit them. Al models scan code, configurations, and
infrastructure for known and novel vulnerability patterns, generating prioritized remediation guidance
based on the actual exploitability and business impact of each finding rather than raw severity scores
alone.

BENEFITS CHALLENGES
- Improves prioritization of remediation effort - False positives can waste limited remediation
toward genuinely exploitable, high-impact resources if prioritization logic is flawed

vulnerabilities - Some vulnerabilities require deep application-

- Reduces the specialized expertise required to specific context that generic scanning misses

interpret raw vulnerability scan output - Remediation recommendations still require

validation against a specific technical
environment

- Speeds up the traditionally slow vulnerability-
to-remediation cycle

- Supports better resource allocation across



security teams facing more findings than they
can fix

5. Phishing Detection & Email Security

Detects phishing attempts, analyzes suspicious emails, explains attack techniques, and recommends
defensive actions against one of the most common and effective attack vectors organizations face.
Generative Al analyzes email content, sender behavior, and linguistic patterns to identify phishing
attempts, generating plain-language explanations of why a message was flagged and recommended
employee guidance.

BENEFITS CHALLENGES
- Catches sophisticated phishing attempts that - Attackers increasingly use generative Al
evade traditional signature-based filters themselves to craft more convincing phishing
- Reduces the volume of phishing reports content
requiring full manual analyst review - False positives can disrupt legitimate business
- Improves employee security awareness communication if not carefully tuned
through clear explanations of flagged threats - Requires continuous retraining as phishing
- Adapts more quickly to novel phishing tactics tactics evolve alongside defensive measures

than static rule-based filtering

6. Identity & Access Management (IAM) Intelligence

Analyzes authentication logs, detects abnormal access behavior, and supports access governance
decisions across an organization's systems and applications. Al models analyze authentication and access
patterns to identify anomalous behavior — unusual login locations, privilege escalation, atypical resource
access — generating risk-scored alerts and recommended access governance actions.

BENEFITS CHALLENGES

- Detects account compromise and insider - Requires comprehensive identity and access
threat patterns that manual review would data across often-fragmented enterprise
likely miss systems

- Improves the accuracy of access certification - Behavioral baseline modeling takes time to
and review processes mature for new users and roles

- Reduces excessive standing access privileges - Balancing security friction against legitimate
through data-driven governance user productivity requires careful tuning
recommendations

- Supports compliance with access-control
regulatory requirements

7. Security Log Summarization

Analyzes logs, detects anomalies, and provides actionable insights instantly, addressing the sheer
overwhelming volume of raw log data that modern IT environments generate. Generative Al processes
vast volumes of security log data from SIEM platforms, firewalls, and endpoint tools, generating structured
summaries and anomaly highlights that would take a human analyst far longer to identify manually.

BENEFITS CHALLENGES
- Makes overwhelming log volumes tractable for - Log data quality and completeness varies
human review significantly across different systems and



- Surfaces subtle anomalies that manual log
review would likely miss

- Speeds up root-cause identification during
both proactive monitoring and active incidents

- Reduces the specialized query-language
expertise required to extract useful insight
from logs

8. Cloud Security Intelligence

vendors

Summarization must avoid losing security-
critical detail in the process of condensing
information

Requires ongoing tuning as log formats and
monitored systems evolve

Monitors cloud infrastructure, identifies misconfigurations, summarizes cloud risks, and recommends
security improvements across increasingly complex multi-cloud environments. Al models continuously
scan cloud infrastructure configurations against security best practices, generating prioritized findings and
remediation guidance for the misconfigurations that account for a large share of cloud security incidents.

BENEFITS

- Identifies misconfigurations that account for a
large share of real-world cloud security
incidents

- Scales security review across rapidly changing,
dynamically provisioned cloud environments

- Reduces the specialized cloud security
expertise required for effective configuration
review

- Supports compliance with cloud security
benchmarks and regulatory frameworks

9. Software Supply Chain Security

CHALLENGES

Multi-cloud environments introduce significant
complexity across different providers' security
models

Rapid infrastructure change (infrastructure-as-
code, ephemeral resources) can outpace
periodic scanning

Remediation recommendations must account
for legitimate business reasons behind some
configurations

Detects vulnerabilities in software dependencies, open-source components, CI/CD pipelines, and third-
party libraries, addressing a threat vector that has caused several high-profile breaches. Al models
continuously scan an organization's software dependencies and build pipelines for known vulnerabilities
and suspicious behavioral changes, generating prioritized alerts based on actual exploitability within the

organization's specific deployment context.

BENEFITS
- Addresses a threat vector responsible for
several major, high-profile breaches in recent
years

- Provides continuous monitoring as
dependencies update rather than only point-
in-time scanning

- Improves prioritization of the overwhelming
volume of dependency vulnerabilities most
organizations face

- Supports compliance with emerging software
supply chain security regulations

CHALLENGES

Modern software often depends on thousands
of transitive dependencies, creating a vast
attack surface

Distinguishing genuinely exploitable
vulnerabilities from theoretical ones requires
deep contextual analysis

Open-source maintainer resource constraints
mean some vulnerabilities go unpatched
regardless of detection



10. Digital Identity Fraud Detection

Identifies credential theft, account takeover attempts, and suspicious authentication patterns using
behavioral analysis, protecting customer-facing accounts rather than internal enterprise access. Al models
analyze login behavior, device fingerprints, and transaction patterns across customer-facing platforms to
detect account takeover and synthetic identity fraud in real time, generating risk scores that trigger
additional verification for suspicious activity.

BENEFITS CHALLENGES

- Detects account takeover attempts that static - Must carefully balance fraud detection against
password-based security alone would miss unnecessary friction for legitimate customers

- Reduces fraud losses from compromised - Sophisticated fraudsters increasingly use Al
customer accounts themselves to mimic legitimate user behavior

- Improves the customer experience by limiting - Requires access to sensitive behavioral and
friction to genuinely suspicious activity device data with appropriate privacy

- Adapts to evolving fraud tactics faster than safeguards

static rule-based fraud systems

1.4 Key Insights

- Microsoft's Phishing Triage RCT stands out across all four reports as one of the only genuinely
randomized controlled trials backing an Al productivity claim, rather than a self-reported customer
testimonial.

- Cybersecurity is the one domain in this entire body of research where the technology strengthens
both sides of the conflict — the same generative capability that helps a SOC analyst also helps an
attacker craft a more convincing phishing email.

- The industry's core bottleneck was never detection technology — it has long been human capacity
to investigate everything the detection tools already flag, which is exactly the gap GenAl's
summarization strength closes.

- Software supply chain and cloud security intelligence show the industry's frontier shifting from
protecting a fixed perimeter toward securing dynamic, constantly-changing infrastructure that
didn't exist a decade ago.

1.5 Mini Conclusion

Cybersecurity demonstrates Generative Al addressing a problem that is fundamentally about human
capacity, not detection capability — organizations already generate more security signal than their
analysts can investigate, and Microsoft's rigorously controlled Phishing Triage results show Al closing that
gap by a wide, statistically validated margin. What makes this domain distinct from every other one in this
research is the adversarial symmetry at its core: the same generative capabilities that let a junior analyst
punch above their experience level are equally available to the attackers on the other side of the screen,
which means cybersecurity's Al story will likely never have a finish line the way a manufacturing efficiency
gain might.



2. Pharmaceutical R&D & Manufacturing

Compressing a decade-long, billion-dollar gamble into a data-driven pipeline.

2.1 My Understanding of the Industry

Pharmaceutical research and development is defined by a brutal set of economics: bringing a single new
drug to market traditionally takes ten to fifteen years, costs upwards of two to three billion dollars, and
fails more than 90% of the time somewhere along the way — most often because a promising compound
turns out to lack real efficacy or carries unacceptable toxicity that wasn't apparent until human trials were
already underway. This industry sits at the intersection of chemistry, biology, and regulation in a way few
others do: every candidate molecule must simultaneously work, be safe, be manufacturable at scale, and
satisfy some of the most rigorous regulatory scrutiny in any industry before ever reaching a patient. The
field faces intensifying pressure from expiring patents, rising development costs, and the sheer scientific
difficulty of finding new treatments for diseases that have already absorbed decades of research
investment without success. Generative Al fits naturally into pharma because its ability to search an almost
unimaginably large space of possible molecular structures — and to generate genuinely novel candidates
rather than only screening existing ones — directly attacks the industry's central problem: the search space
for aviable drug is vastly larger than any lab could physically test. What distinguishes pharma in this report
is that success here isn't measured in efficiency percentages, but in whether a specific, real molecule
survives human clinical trials.

2.2 Use Cases at a Glance

1 Al-Assisted Drug Discovery Foundational, most distinctive
pharma use case, now backed by
the industry's first peer-reviewed
clinical proof of concept.

2 Clinical Trial Design & Core R&D efficiency use case,

Optimization distinct from the discovery
process itself.

3 Pharmacovigilance & Adverse Distinct post-market safety

Event Detection

monitoring use case, protecting
patients after a drug reaches the
market.

4 Regulatory Submission & A distinct, high-stakes
Documentation documentation use case unique
to the pharma approval process.

5 Precision Medicine & Biomarker A distinct genomics and

Discovery personalization angle, tailoring
treatment to individual patients.

6 Pharmaceutical Manufacturing A distinct production-side use

Optimization case that complements R&D
rather than duplicating it.

7 Drug Safety & Risk Management A distinct, lifecycle-long risk-
monitoring angle, broader than
pharmacovigilance alone.

8 Commercial & Medical Affairs A distinct field- and commercial-

Assistant

10

facing use case, bridging R&D and



the physicians who prescribe the
resulting drugs.

9 Digital Twin of Drug Strong simulation use case,
Manufacturing consistent with the digital twin
theme running throughout this
research.
10 Quality Assurance & GMP A distinct, critical regulatory-
Compliance manufacturing use case central to

pharmaceutical licensing itself.

2.3 Industry Applications of Generative Al

1. Al-Assisted Drug Discovery

Designs novel drug molecules, predicts molecular properties, and identifies promising therapeutic
candidates, compressing a discovery process that traditionally spans years into a matter of months.
Generative Al models explore vast chemical and biological search spaces to identify novel disease targets
and design candidate molecules with the desired properties, using deep learning and reinforcement
learning to optimize for efficacy, safety, and synthesizability simultaneously.

BENEFITS CHALLENGES

- Dramatically compresses timelines from target - Al-originated compounds still fail clinical trials
identification to a viable preclinical candidate at rates comparable to traditionally discovered

- Can identify entirely novel disease targets that ones
traditional discovery methods might overlook - Ultimate proof of a drug's value still requires

- Reduces the number of candidates requiring the full, lengthy clinical trial process
expensive, time-consuming lab synthesis and - Requires deep integration between Al teams
testing and experienced medicinal chemists to be

- Optimizes for multiple properties (efficacy, effective

safety, manufacturability) simultaneously
rather than sequentially

CASE STUDY

Insilico Medicine's Pharma.Al platform identified TNIK as a novel therapeutic target for idiopathic
pulmonary fibrosis (IPF), a fatal lung disease affecting roughly five million people worldwide, and then
generated the small-molecule candidate now known as rentosertib (ISM001-055) — taking the program
from initial target identification to a nominated preclinical candidate in under 18 months. In June 2025,
Insilico and collaborators published the results of a randomized, double-blind, placebo-controlled Phase
2a trial in Nature Medicine — the industry's first peer-reviewed clinical validation of a drug for which both
the target and the molecule were generated by Al. The 71-patient trial showed rentosertib improved lung
function by 98.4 mL relative to placebo with a favorable safety profile, and Insilico has since begun
discussions with regulators about larger follow-on trials (Insilico Medicine, published in Nature Medicine,
June 2025).

Rentosertib's Nature Medicine publication is arguably the single most important proof point in this
entire four-report series for Al-native industries: a molecule that GenAl didn't just help discover, but
actually designed from an Al-identified target, working in real human patients.
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2. Clinical Trial Design & Optimization

Optimizes trial protocols, patient recruitment, site selection, and study design to improve the efficiency
and success rate of clinical trials, which remain the most expensive and time-consuming stage of drug
development. Generative Al analyzes historical trial data and patient population characteristics to
optimize trial design parameters, predict likely enrollment timelines, and identify the sites and patient
populations most likely to yield a successful, statistically powered trial.

BENEFITS CHALLENGES

- Improves patient recruitment efficiency, - Trial design changes must satisfy regulatory
historically one of the biggest sources of trial requirements that can be slow to adapt to new
delay methodologies

- Optimizes trial design to require fewer patients - Historical trial data used for optimization may
while preserving statistical validity not fully represent current patient populations

- Reduces the likelihood of costly late-stage trial - Ultimate trial success still depends on the
design flaws underlying drug's genuine efficacy and safety

- Supports more representative patient
population selection

3. Pharmacovigilance & Adverse Event Detection

Detects, summarizes, and analyzes adverse drug events from medical literature, clinical reports, and
patient records, extending safety monitoring well beyond the clinical trial period. Generative Al
continuously scans medical literature, social media, and adverse event databases to identify emerging
safety signals for approved drugs, generating structured safety reports for regulatory submission and
internal review.

BENEFITS CHALLENGES
- Detects emerging safety signals faster than - Distinguishing genuine safety signals from
traditional periodic manual review statistical noise requires careful
- Scales safety monitoring across a drug's entire methodological rigor
patient population post-approval - Adverse event data quality varies significantly
- Improves consistency and completeness of across different reporting sources
regulatory safety reporting - False signals could trigger unnecessary alarm
- Supports faster, more informed risk-benefit or, worse, true signals could be missed amid
reassessment when new signals emerge noise

4. Regulatory Submission & Documentation

Generates regulatory documents, clinical study reports, submission dossiers, and compliance
documentation required to bring a drug through the approval process across multiple regulatory bodies.
Generative Al drafts structured regulatory submission documents from underlying clinical trial data and
study protocols, following the specific formatting and content requirements of different regulatory bodies
such as the FDA and EMA.

BENEFITS CHALLENGES
- Reduces the substantial manual effort required - Regulatory documentation carries serious legal
to compile lengthy regulatory submissions and approval consequences for errors
- Improves consistency of documentation across - Requirements vary significantly across
submissions to multiple regulatory jurisdictions different regulatory bodies and jurisdictions
- Speeds up the traditionally slow submission - Requires expert regulatory affairs review
preparation process before any submission is finalized
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- Reduces the risk of submission delays caused
by documentation errors or omissions

5. Precision Medicine & Biomarker Discovery

Identifies biomarkers, predicts treatment responses, and supports personalized medicine using genomic
and clinical data, moving beyond one-size-fits-all drug development. Al models analyze genomic,
proteomic, and clinical data to identify biomarkers that predict which patients are most likely to respond
to a given treatment, supporting more targeted drug development and more personalized treatment
selection.

BENEFITS CHALLENGES

- Improves treatment matching for patients - Biomarker discovery requires large, diverse

based on their specific biological profile

- Supports more efficient clinical trials by
enrolling patients most likely to respond

- Can revive previously failed drug candidates by
identifying the specific subpopulation they
help

- Advances the broader shift toward
personalized rather than population-average
medicine

genomic datasets that remain unevenly
available globally

Validating a biomarker's predictive value
requires its own rigorous clinical evidence
Precision medicine approaches can be more
complex and costly to implement in routine
clinical practice

6. Pharmaceutical Manufacturing Optimization

Optimizes production processes, quality control, equipment utilization, and manufacturing

documentation across the highly regulated pharmaceutical manufacturing environment. Al models
analyze manufacturing process data to optimize yield, identify quality deviations early, and predict
equipment maintenance needs, all within the strict validation requirements pharmaceutical
manufacturing must satisfy.

BENEFITS CHALLENGES

- Improves manufacturing yield and consistency - Pharmaceutical manufacturing changes require

within tightly regulated process parameters

- Detects quality deviations earlier than periodic
manual inspection

- Reduces costly batch failures and associated
regulatory reporting burden

- Supports more efficient scale-up from clinical

extensive validation before implementation
Regulatory bodies require rigorous
documentation of any Al-driven process
change

Manufacturing optimization must never come
at the expense of product safety or consistency

to commercial manufacturing

7. Drug Safety & Risk Management

Monitors drug safety signals, identifies emerging risks, and supports benefit-risk assessments throughout
a drug's entire lifecycle, from early trials through years of post-market use. Generative Al synthesizes
safety data across a drug's full lifecycle — preclinical, trial, and post-market — into continuously updated
benefit-risk assessments, supporting regulatory and clinical decisions about a drug's ongoing use.

BENEFITS CHALLENGES
- Provides a continuously updated, lifecycle- - Requires integrating data across many
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wide view of a drug's safety profile

- Supports more timely benefit-risk
reassessment as new evidence emerges

- Improves consistency of risk communication to
regulators, physicians, and patients

- Helps identify when a drug's risk profile has
genuinely shifted enough to warrant action

8. Commercial & Medical Affairs Assistant

disparate systems spanning a drug's full
lifecycle

Benefit-risk judgments ultimately require
expert clinical and regulatory judgment, not
just data synthesis

Risk communication must be calibrated
carefully to avoid both under- and over-stating
genuine concerns

Generates medical content, summarizes scientific evidence, supports field medical teams, and assists
healthcare professionals with accurate information about a company's products. Generative Al helps
medical science liaisons and commercial teams quickly access and summarize the latest clinical evidence
for a product, generating accurate, compliant responses to physician inquiries about drug efficacy, safety,

and appropriate use.

BENEFITS

- Speeds up field medical teams' ability to
respond accurately to physician questions

- Improves consistency of scientific messaging
across a large commercial and medical affairs
organization

- Reduces the time burden of manually
compiling evidence summaries for each inquiry

- Supports more informed physician prescribing
decisions through faster access to relevant
evidence

9. Digital Twin of Drug Manufacturing

CHALLENGES

Pharmaceutical marketing and medical
communication are subject to strict regulatory
compliance requirements

Generated content requires rigorous review to
avoid off-label or non-compliant claims

Must clearly distinguish promotional content
from purely scientific, non-promotional
medical information

Creates virtual models of manufacturing processes to simulate production, quality outcomes, and process
optimization before implementing changes in the physical, tightly regulated manufacturing environment.
Sensor and process data feed a continuously updated virtual model of a pharmaceutical manufacturing
line, letting engineers simulate the impact of process changes on yield and quality before implementing

them on validated physical equipment.

BENEFITS

- Reduces the risk and cost of testing process
changes on validated physical manufacturing
lines

- Speeds up process optimization within an
industry where physical changes require
extensive validation

- Supports more efficient scale-up planning from
clinical to commercial manufacturing volumes

- Improves troubleshooting of manufacturing
deviations through simulated root-cause
analysis

CHALLENGES

Requires extensive, continuously updated
process data to remain an accurate simulation

Regulatory validation requirements for
manufacturing changes still apply regardless of
simulation confidence

Pharmaceutical-grade digital twins are a
significant technology investment relative to
general manufacturing
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10. Quality Assurance & GMP Compliance

Automates quality documentation, deviation investigations, CAPA reports, and compliance with Good
Manufacturing Practices (GMP), a foundational requirement for any pharmaceutical manufacturer.
Generative Al drafts quality documentation and deviation investigation reports from underlying
manufacturing data, helping quality teams maintain the extensive, audit-ready documentation GMP
compliance requires.

BENEFITS CHALLENGES

- Reduces the substantial manual - GMP documentation carries direct regulatory
documentation burden GMP compliance and licensing consequences for errors or
requires omissions

- Improves consistency and completeness of - Quality teams must maintain rigorous human
deviation investigation and CAPA oversight of any Al-assisted documentation
documentation - Manufacturing site variability can complicate

- Speeds up internal quality review and external standardizing Al-assisted quality processes

regulatory audit preparation

- Supports faster identification of recurring
quality issues across manufacturing sites

2.4 Key Insights

- Rentosertib's Nature Medicine publication may be the single most consequential result across all
four reports in this series — genuine peer-reviewed clinical evidence, not just a productivity metric,
that generative Al can produce a working medicine.

- Pharma's economics — a 90%+ clinical failure rate and multi-billion-dollar cost per approved drug —
mean that even a modest improvement in candidate quality translates into enormous financial and,
more importantly, patient-outcome value.

- The industry shows GenAl's generative capability in its most literal sense: not just analyzing existing
molecules, but genuinely proposing new ones that had never existed before being generated.

- Every use case in this domain still terminates in the same regulatory reality — no matter how Al-
assisted the discovery or documentation, human clinical evidence and regulatory review remain the
final, non-negotiable gate.

2.5 Mini Conclusion

Pharmaceutical R&D & Manufacturing demonstrates Generative Al's most literal expression of its own
name — not summarizing or predicting from existing molecules, but generating genuinely novel ones, and
in Insilico Medicine's case, watching one of them succeed in real human patients and reach peer-reviewed
publication. That result reframes what 'proof' should look like for GenAl across every industry in this
research: not an efficiency percentage or a time-savings metric, but a specific, real-world outcome that
would not have existed without the technology. Few industries in this entire study offer as clean or as
consequential a test of that bar as pharmaceutical drug discovery.
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3. Government & Public Sector

Rebuilding the relationship between citizens and the state, one interaction at a time.

3.1 My Understanding of the Industry

Government is unlike any private-sector industry in this research because its customer relationship is
compulsory — citizens can't simply choose a competitor if the passport office, tax authority, or benefits
agency is slow, confusing, or unresponsive. That structural reality has historically let public service quality
lag well behind private-sector customer experience, even as government agencies sit on some of the
largest, richest datasets in any economy — tax records, welfare eligibility, land registries, court filings —
much of it still locked in siloed, paper-era systems. The sector faces intensifying pressure from aging
populations straining social service budgets, citizens who now expect the same responsiveness from
government as they get from consumer apps, tightening scrutiny over how public funds are spent, and
chronic public-sector talent shortages in technical fields. Generative Al fits naturally into government
because so much of public administration is, at its core, an information and eligibility-matching problem at
massive scale — connecting citizens to the specific services, benefits, and information relevant to their
circumstances. What distinguishes this domain in this report is the unusually high bar for transparency and
fairness that legitimate democratic government must meet, since every Al-assisted decision here
ultimately answers to public accountability in a way few private-sector deployments do.

3.2 Use Cases at a Glance

1 Al Citizen Service Assistant Foundational, highest-volume
citizen-facing use case, and the
most ambitious national
deployment researched in this

report.
2 Policy Analysis & Decision Core policymaker-facing use case,
Support distinct from citizen-facing
services.
3 Public Welfare & Scheme A distinct, high-impact eligibility
Recommendation and access use case.

4 Tax & Revenue Administration A distinct, high-volume
administrative use case central to
government revenue collection.

5 Smart City & Urban Planning A distinct infrastructure and
planning angle, zooming out from
individual citizen services.

6 Disaster Management & A high-stakes, distinct crisis-

Emergency Response

response use case with direct life-
safety implications.

7 Public Procurement & Contract A distinct transparency and
Intelligence governance use case addressing

how public funds are spent.

8 Digital Twin of Cities & Strong simulation use case,

Infrastructure
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9 Fraud Detection in Public A distinct, high-financial-impact
Programs integrity use case protecting the
public purse.
10 National Security & Intelligence A distinct, high-stakes analytical
Support use case not covered by the

citizen-facing use cases above.

3.3 Industry Applications of Generative Al

1. Al Citizen Service Assistant

Provides 24/7 multilingual assistance for government schemes, licenses, taxation, public services, and
grievance redressal, replacing the traditional model of citizens navigating dozens of separate agency
websites and offices. Generative Al powers voice- and text-based virtual assistants that understand
natural-language citizen requests and route them to the correct government service, increasingly
completing routine transactions — applications, renewals, payments — directly within the conversation
itself.

BENEFITS CHALLENGES

- Provides round-the-clock access to - Requires deep integration across historically
government services without requiring office siloed government IT systems and agencies
visits - Must maintain rigorous accuracy given the

- Reduces the burden on citizens of navigating legal and financial consequences of incorrect
dozens of separate agency systems and guidance
websites - Digital and language accessibility gaps must be

- Improves accessibility for citizens with lower carefully managed to avoid excluding
digital literacy through natural voice vulnerable citizens
interaction

- Frees government staff from routine, repetitive
service inquiries

CASE STUDY

Estonia's Birokratt initiative is building what the government describes as an interoperable network of
public and private sector Al systems — rather than a single chatbot — intended to let citizens complete
tasks like applying for licenses, borrowing library books, or accessing benefits through one natural-
language conversation, in voice, text, or sign language, across roughly 3,000 government e-services.
Backed by €53 million in EU Recovery and Resilience Facility funding and in development since 2021, the
program is now building out retrieval-augmented generation and a dedicated Estonian-language large
language model, with Estonia's Chief Data Officer describing the underlying philosophy as ensuring the
government still lets citizens 'retain the ability to make choices in significant matters' rather than fully
automating every interaction (Estonian Government / OECD.AI, published program documentation).

Blirokratt is less a single product than a national infrastructure bet — Estonia, already recognized as one
of the world's most digitally advanced governments, treating a unified Al layer across thousands of
public services as core state infrastructure rather than a departmental pilot project.

2. Policy Analysis & Decision Support

Summarizes policy documents, evaluates socioeconomic impacts, and assists policymakers in evidence-
based decision-making, compressing research that traditionally required extensive staff analysis.
Generative Al synthesizes research literature, historical policy outcomes, and socioeconomic data to
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generate policy briefs and impact assessments, helping policymakers and their staff evaluate options
faster and with a broader evidence base.

BENEFITS CHALLENGES
- Speeds up policy research and impact -
assessment for time-sensitive legislative
decisions

Policy decisions ultimately require political
judgment that Al analysis cannot and should
not replace
- Improves policymakers' access to a broader -
evidence base than manual staff research
alone -

Bias in underlying research or data can
propagate into Al-generated policy analysis
Requires careful sourcing and transparency
given the public accountability of policy
decisions

- Supports more consistent, comparable analysis
across different policy proposals

- Helps identify precedents and outcomes from
similar policies implemented elsewhere

3. Public Welfare & Scheme Recommendation

Identifies eligible citizens and recommends government welfare schemes based on demographic and
socioeconomic information, addressing the persistent problem of eligible citizens not knowing benefits
exist. Al models cross-reference a citizen's circumstances against the eligibility criteria of hundreds of
government schemes, proactively identifying and recommending benefits a citizen qualifies for rather
than requiring them to discover and apply individually.

BENEFITS CHALLENGES

- Addresses the well-documented problem of - Requires accurate, up-to-date, and often

eligible citizens not claiming benefits they
qualify for

Reduces the administrative burden on citizens
of researching and applying to schemes
separately

Improves the reach and effectiveness of public

sensitive socioeconomic data to function well
Privacy and consent considerations are
especially significant given the sensitivity of
welfare data

Eligibility rules change frequently and must be
kept continuously synchronized

welfare spending

- Supports more equitable access to benefits
regardless of a citizen's own research capacity

4, Tax & Revenue Administration

Assists taxpayers with filing guidance, document verification, compliance support, and fraud detection
while improving administrative efficiency across a tax authority's operations. Generative Al guides
taxpayers through natural-language filing assistance, verifies submitted documentation for consistency,
and flags anomalous filing patterns for fraud investigation, streamlining both the citizen-facing and
enforcement sides of tax administration.

BENEFITS CHALLENGES
- Reduces filing errors through natural-language - Tax guidance errors carry direct financial and
guidance rather than complex paper forms legal consequences for citizens
- Improves detection of tax fraud and evasion -
patterns invisible to manual review

Fraud detection systems must be carefully

audited to avoid disproportionately flagging
- Speeds up processing of routine filings and legitimate filers
refunds - Requires ongoing updates as tax code and

- Reduces the burden on tax authority call regulations change
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centers and in-person service

5.Smart City & Urban Planning

Supports infrastructure planning, transportation management, environmental monitoring, and urban
development using Al-driven insights across an entire city or region. Al models analyze traffic,
environmental, and demographic data to support urban planning decisions — optimizing traffic signal
timing, identifying infrastructure investment priorities, and modeling the impact of proposed
development on a city's systems.

BENEFITS CHALLENGES

- Improves the efficiency of transportation and - Requires extensive sensor and data
infrastructure planning decisions infrastructure investment across city systems

- Supports data-driven prioritization of limited - Urban planning decisions carry significant
public infrastructure budgets political and community stakeholder dynamics

- Enables better environmental monitoring and beyond pure data
response across a city's operations - Data privacy considerations around citizen

- Improves coordination across the many movement and behavior monitoring require
agencies that jointly manage urban systems careful governance

6. Disaster Management & Emergency Response

Analyzes weather forecasts, satellite imagery, emergency reports, and historical disaster data to support
preparedness and coordinated response during natural disasters and other emergencies. Generative Al
synthesizes real-time weather, satellite, and ground-report data during a disaster to generate coordinated
response recommendations and resource allocation guidance for emergency management agencies.

BENEFITS CHALLENGES

- Improves the speed and coordination of - Emergency situations leave little margin for
emergency response resource allocation error, requiring extremely high reliability

- Supports better disaster preparedness through - Requires robust, redundant infrastructure that
improved risk forecasting continues functioning when disaster damages

- Synthesizes information from many normal systems
simultaneous sources faster than manual - Coordination across many independent
coordination emergency response agencies remains

- Can improve public communication and organizationally complex

evacuation guidance during fast-moving
emergencies

7. Public Procurement & Contract Intelligence

Reviews procurement documents, summarizes contracts, evaluates vendor proposals, and supports
transparent government procurement processes central to responsible public spending. Generative Al
reviews vendor proposals and contract terms against procurement requirements and historical pricing
benchmarks, flagging anomalies and generating structured comparison summaries to support fair,
transparent vendor selection.

BENEFITS CHALLENGES
- Improves consistency and transparency of - Procurement decisions carry significant legal
vendor proposal evaluation and political accountability requirements
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- Helps identify pricing anomalies that could - Al-flagged anomalies still require human

indicate favoritism or fraud investigation to distinguish legitimate variation
- Speeds up procurement review timelines for from genuine concern

time-sensitive public contracts - Vendor proposal formats vary significantly,
- Supports public accountability through more complicating automated comparison

auditable procurement documentation

8. Digital Twin of Cities & Infrastructure

Creates virtual replicas of cities, transportation systems, utilities, and public infrastructure for planning,
simulation, and resilience analysis before committing public funds to physical changes. Sensor and
infrastructure data feed a continuously updated virtual model of a city's systems, letting planners simulate
the impact of proposed infrastructure investments, traffic changes, or disaster scenarios before
committing significant public funds.

BENEFITS CHALLENGES

- Reduces the risk of costly infrastructure - City-scale digital twins require enormous,
investment mistakes through pre- continuously updated data investment
implementation simulation - Coordinating data and modeling across many

- Supports better long-term capital planning independent agencies is organizationally
across a city's interconnected systems difficult

- Enables safe simulation of disaster and - Public sector budget cycles can make sustained
resilience scenarios ahead of actual events investment in simulation infrastructure

- Improves cross-agency coordination around a challenging

shared model of city infrastructure

9. Fraud Detection in Public Programs

Detects anomalies in subsidies, welfare payments, taxation, procurement, and public spending to reduce
fraud and misuse of government resources. Al models analyze spending and payment patterns across
public programs to identify anomalies indicative of fraud, generating investigator-ready case summaries
that flag suspicious patterns across large volumes of routine transactions.

BENEFITS CHALLENGES

- Recovers or prevents significant public funds - False positives risk wrongly denying legitimate
lost to fraud and improper payments citizens access to programs they're entitled to

- Detects sophisticated, networked fraud - Fraud detection systems require careful bias
patterns that manual audit sampling would auditing to avoid disproportionately targeting
likely miss vulnerable populations

- Improves public trust through demonstrated - Requires integrated data access across
stewardship of taxpayer funds historically siloed government payment

- Frees limited audit and investigation staff to systems

focus on the highest-confidence cases

10. National Security & Intelligence Support

Assists analysts by summarizing intelligence reports, identifying patterns, and supporting strategic risk
assessment while maintaining human oversight of ultimate decisions. Generative Al synthesizes vast
volumes of intelligence data — reports, imagery, communications — into structured analytical summaries,
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helping human analysts identify patterns and prioritize attention across an otherwise overwhelming
volume of raw information.

BENEFITS CHALLENGES

- Helps analysts process intelligence data - National security decisions carry the highest
volumes that have grown far beyond manual possible stakes, demanding rigorous human
review capacity oversight

- Improves pattern identification across - Intelligence analysis errors can have severe,
disparate intelligence sources potentially irreversible consequences

- Speeds up time-sensitive threat assessment - Requires extremely secure infrastructure given
and response planning the sensitivity of the underlying data

- Supports more consistent analytical
methodology across a large analyst workforce

3.4 Key Insights

- Estonia's Blirokratt shows government Al adoption working best when treated as national
infrastructure — an interoperable layer across thousands of services — rather than as isolated,
agency-by-agency chatbot pilots.

- Government is distinctive in this report for its compulsory customer relationship — citizens can't
switch providers if a public Al system fails them, which raises the bar for reliability and fairness well
above typical private-sector deployments.

- Public welfare scheme recommendation addresses a problem specific to government: eligible
citizens who simply don't know a benefit exists, a gap private companies rarely have equivalent
incentive to solve.

- Nearly every use case in this domain carries a public accountability dimension that private industry
use cases don't — procurement, fraud detection, and national security all answer to a different,
higher standard of transparency.

3.5 Mini Conclusion

Government & Public Sector demonstrates Generative Al applied to an institution whose relationship with
its users is fundamentally different from any private company's — compulsory, universal, and answerable
to public accountability in ways no business ever needs to satisfy. Estonia's Blirokratt program offers a
genuinely instructive model for how that accountability can coexist with ambitious Al adoption: not a
single flashy chatbot, but a deliberate, years-long investment in interoperable national infrastructure, built
with an explicit philosophy that citizens should retain meaningful choice rather than be fully automated
out of significant decisions. For governments earlier in this journey, Estonia's approach suggests the
technology itself may be the easier half of the problem — the harder half is the sustained institutional
commitment to build it as shared infrastructure rather than departmental novelty.
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4. Insurance

Turning a smartphone photo into a settled claim in the time it takes to read this sentence.

4.1 My Understanding of the Industry

Insurance is fundamentally a business of pricing uncertainty — assessing risk accurately enough to offer a
fair premium, and then honoring that promise quickly and fairly when a policyholder actually needs to file
a claim. That dual mandate creates a structural tension the industry has wrestled with for over a century:
underwriting wants as much predictive information as possible, while claims processing has traditionally
been slow, paperwork-heavy, and often adversarial precisely at the moment a customer is most
vulnerable. The industry faces intensifying pressure from climate change increasing the frequency and
severity of catastrophic claims, rising customer expectations for instant digital experiences shaped by
other industries, persistent and costly fraud, and thinning underwriting margins in increasingly
commoditized product categories. Generative Al fits naturally into insurance because so much of the
industry's work is pattern recognition and document processing at scale — evaluating damage photos,
assessing risk factors, summarizing claims documentation — exactly the kind of visual and textual
synthesis GenAl handles well. What distinguishes insurance in this report is how directly and visibly Al
improvements translate into the exact moment that defines a customer's entire relationship with their
insurer: the claims experience after something has gone wrong.

4.2 Use Cases at a Glance

1 Al-Assisted Claims Processing Foundational, highest-volume
insurance use case, backed by
some of the most concrete
efficiency figures in this report.

2 Intelligent Underwriting Core risk-decisioning use case,
Assistant distinct from claims processing.
3 Fraud Detection & Claims A distinct integrity and
Investigation investigation use case protecting
against a persistent, costly
industry problem.
4 Personalized Insurance A distinct product-matching,
Recommendations customer-facing use case.
5 Customer Service Virtual A distinct 24/7 support use case
Assistant spanning the full policy lifecycle.
6 Risk Assessment & Predictive A distinct pricing-accuracy use
Analytics case broader than underwriting
alone.

7 Catastrophe Risk Modeling A distinct, high-stakes tail-risk
simulation use case, increasingly
critical amid climate change.

8 Telematics & Usage-Based A distinct, loT-driven

Insurance personalization use case unique
to how insurance can now be
priced.

9 Digital Twin for Risk Simulation Strong simulation use case,
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theme running throughout this
research.

10 Insurance Product Innovation A distinct, forward-looking
product-design use case rather
than an operational efficiency

play.

4.3 Industry Applications of Generative Al

1. AI-Assisted Claims Processing

Automates claim intake, document review, claim summarization, and settlement recommendations,
compressing a process that traditionally took days into a matter of minutes or seconds. Computer vision Al
analyzes photos of damage submitted by policyholders to identify affected parts, assess severity, and
generate accurate repair cost estimates automatically, while generative Al drafts claim summaries and
settlement recommendations for straightforward cases.

BENEFITS CHALLENGES

- Dramatically compresses claim resolution time - Complex or disputed claims still require human
from days to minutes or seconds for adjuster judgment
straightforward cases - Fraud actors may attempt to manipulate Al-

- Improves consistency and accuracy of damage based photo assessment systems
assessment across a large volume of claims - Accuracy must be maintained across a huge

- Reduces claims processing costs, supporting diversity of vehicle makes, models, and
more competitive premiums damage types

- Improves customer satisfaction at the exact
moment that defines their relationship with an
insurer

CASE STUDY

Tractable's computer vision Al assesses vehicle and property damage from policyholder-submitted photos,
generating repair estimates with what the company reports as pixel-level precision, and now processes
claims for more than 20 major insurers globally, including GEICO and all of Japan's major insurers. Spanish
insurer Admiral Seguros reported that Tractable enabled 90% of its auto damage estimates to run fully
touchless, with 98% of assessments completed in under 15 minutes, and industry-wide reporting describes
the technology delivering up to a 10x reduction in claim resolution and damage-handling time compared
to traditional manual inspection processes (Tractable, published case documentation and industry
reporting).

Admiral Seguros' 90% touchless rate shows how far claims automation has come — a process that once
required an in-person adjuster visit now resolves for the vast majority of customers from a few
smartphone photos.

2. Intelligent Underwriting Assistant

Analyzes applicant information, medical records, financial data, and risk factors to support underwriting
decisions, the process that determines whether and at what price an insurer will offer coverage.
Generative Al synthesizes applicant data across multiple sources — financial records, medical history,
property characteristics — into a structured risk assessment, helping underwriters evaluate applications
faster and more consistently than fully manual review.
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BENEFITS CHALLENGES

- Speeds up underwriting decisions and policy - Underwriting Al must be carefully audited to
issuance avoid discriminatory outcomes across

- Improves consistency of risk assessment across protected groups
a large underwriting team - Regulatory requirements for underwriting

- Synthesizes a broader range of relevant risk transparency vary significantly by jurisdiction
factors than manual review typically considers and insurance line

- Reduces underwriting costs, supporting more - Novel or unusual applicant profiles can
competitive and accessible pricing challenge models trained primarily on

historical patterns

3. Fraud Detection & Claims Investigation

Identifies suspicious claims, detects fraud patterns, and assists investigators with evidence analysis,
addressing fraud that costs the industry tens of billions of dollars annually. Al models analyze claims data,
policyholder behavior, and network relationships across claims to identify statistical patterns indicative of
fraud, generating investigator-ready case summaries that flag suspicious claims for further review.

BENEFITS CHALLENGES

- Detects sophisticated, networked fraud - False positives risk unfairly delaying or denying
patterns that manual review would likely miss legitimate claims from honest policyholders

- Reduces fraud losses that ultimately raise - Fraud patterns continuously evolve, requiring
premiums for all policyholders ongoing model updates

- Speeds up fraud investigation through pre- - Requires careful governance to avoid
compiled evidence summaries discriminatory fraud-flagging patterns across

- Improves consistency of fraud detection across demographic groups

a large claims volume

4, Personalized Insurance Recommendations

Recommends suitable insurance products based on customer profiles, lifestyle, assets, and risk exposure,
helping customers navigate an often confusing range of coverage options. Generative Al analyzes a
customer's profile, assets, and stated needs to recommend appropriate coverage types and levels,
explaining in plain language why a particular policy or coverage level fits their specific situation.

BENEFITS CHALLENGES

- Helps customers navigate complex insurance - Recommendations must be carefully governed
products without requiring deep domain to serve genuine customer interest rather than
expertise only sales targets

- Reduces the risk of customers being over- or - Regulatory requirements around insurance
under-insured relative to their actual needs advice vary significantly by jurisdiction

- Improves conversion for insurers by matching - Personalization quality depends on the
customers to genuinely relevant products accuracy and completeness of customer-

- Supports more informed customer decision- provided information

making through clear, personalized
explanations

5. Customer Service Virtual Assistant

Provides 24/7 support for policy inquiries, premium calculations, claims status, renewals, and coverage
explanations, extending availability well beyond traditional call center hours. Generative Al handles
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natural-language customer inquiries about policy details, claims status, and coverage questions
autonomously, drawing on a customer's specific policy data to provide accurate, personalized responses

around the clock.

BENEFITS

- Provides round-the-clock support without the -
cost of extended call center staffing

- Reduces wait times for routine policy and -
claims status inquiries

- Improves consistency of information provided
across customer interactions -

- Frees human agents to focus on complex or
emotionally sensitive customer situations

6. Risk Assessment & Predictive Analytics

CHALLENGES

Claims involving genuine hardship or dispute
require empathetic human handling

Must be tightly integrated with policy and
claims systems to provide accurate, current
information

Customer trust depends on knowing when and
how to escalate to a human representative

Evaluates customer, property, vehicle, health, and business risks to improve pricing and underwriting
accuracy across an insurer's entire book of business. Al models analyze historical claims data alongside
external risk signals — weather patterns, demographic trends, economic indicators — to generate more
granular, accurate risk assessments than traditional actuarial tables alone provide.

BENEFITS

- Improves pricing accuracy, supporting fairer -
premiums for lower-risk customers

- ldentifies emerging risk patterns before they
significantly affect an insurer's loss ratio -

- Supports more sophisticated risk segmentation
than traditional broad actuarial categories

- Improves insurers' overall financial stability
through more accurate risk pricing

7. Catastrophe Risk Modeling

CHALLENGES

Highly granular risk pricing raises fairness and
accessibility concerns for higher-risk
populations

Regulatory limits on permissible pricing factors
vary significantly by jurisdiction and insurance
line

Model accuracy depends on sufficiently large
and representative historical claims data

Simulates natural disasters, climate risks, and large-scale events to estimate insurance exposure and
financial impact, informing how insurers price and manage catastrophic risk. Al models simulate thousands
of potential catastrophic scenarios — hurricanes, wildfires, floods — against an insurer's actual property
portfolio to estimate potential losses and inform both pricing and reinsurance strategy.

BENEFITS

- Improves insurers' ability to price and manage -

increasingly volatile catastrophic risk

- Supports better capital reserve planning for

potential large-scale loss events -

- Helps insurers make more informed decisions

about which risks to accept or decline in -

vulnerable regions

- Provides more granular risk estimates than
traditional historical-average catastrophe
models
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Climate change is shifting historical disaster
patterns in ways that challenge model
assumptions

Extremely rare, high-severity events remain
inherently difficult to model with confidence
Model outputs directly affect insurance
availability and affordability in vulnerable
communities



8. Telematics & Usage-Based Insurance

Analyzes vehicle driving behavior and loT data to personalize premiums and encourage safer driving,
shifting pricing from broad demographic categories toward individual behavior. Al models analyze real-
time driving behavior data — speed, braking patterns, time of day — from connected vehicles or mobile
apps to generate personalized risk scores and pricing that reflects how an individual actually drives, not
just their demographic category.

BENEFITS CHALLENGES
- Enables fairer, more individualized pricing - Raises privacy considerations around
based on actual driving behavior rather than continuous behavioral monitoring of
broad demographics policyholders
- Creates a direct financial incentive for safer - Requires customer opt-in and clear
driving behavior communication about how driving data affects
- Provides drivers with actionable feedback on pricing
their own risk factors - Benefits accrue unevenly, potentially
- Supports more granular, dynamic pricing than disadvantaging drivers in areas with poor road
traditional annual policy renewal cycles infrastructure

9. Digital Twin for Risk Simulation

Creates virtual models of insured assets such as buildings, factories, or infrastructure to simulate damage
scenarios and improve underwriting decisions before a policy is even written. Al models build virtual
representations of a specific insured property or asset, simulating how it would respond to various risk
scenarios — fire, flood, structural stress — to inform more precise underwriting and risk mitigation
recommendations.

BENEFITS CHALLENGES

- Enables more precise, asset-specific - Building accurate digital twins for insured
underwriting than generalized risk categories assets requires significant data and modeling
allow investment

- Supports proactive risk mitigation - Most valuable for large, complex commercial
recommendations for policyholders before a risks rather than typical individual policies
loss occurs - Still an emerging application with less

- Improves claims preparation by having a pre- deployment history than other insurance Al
loss baseline model of the insured asset use cases

- Extends the digital twin concept from
manufacturing and construction into risk
management itself

10. Insurance Product Innovation

Generates new policy structures, pricing strategies, and customized insurance offerings for emerging
customer needs, from gig-economy coverage to parametric climate insurance. Generative Al analyzes
emerging risk categories and underserved customer segments to help actuaries and product teams design
new insurance products, simulating how proposed product structures would perform under various
market and claims scenarios.

BENEFITS CHALLENGES
- Speeds up the traditionally slow process of - New product structures still require extensive
designing and testing new insurance products regulatory approval before market launch
- Helps identify underserved customer segments - Simulated product performance may not fully
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and emerging risk categories worth addressing capture real-world customer behavior

- Supports more sophisticated simulation of - Genuinely novel insurance products carry
proposed product performance before market uncertain risk that requires careful actuarial
launch validation

- Enables more flexible, dynamic product
structures than traditional static policy design

4.4 Key Insights

- Admiral Seguros' 90% touchless claims rate with Tractable shows how completely Al has
transformed a process that, within living memory, always required an in-person adjuster visit.

- Insurance is distinctive in this report for how directly Al improvements touch the single moment
that defines a customer's entire relationship with their provider — the claims experience after
something has already gone wrong.

- Telematics and catastrophe risk modeling both show insurance pricing shifting from broad
demographic averages toward individual behavior and asset-specific risk, a structural change in how
the industry's core product is built.

- Fraud detection and underwriting Al both carry the same fairness tension seen in HR and banking
earlier in this research — more accurate risk pricing is valuable, but only if it doesn't quietly encode
discriminatory patterns from historical data.

4.5 Mini Conclusion

Insurance demonstrates Generative Al transforming the exact moment that has defined the industry's
reputation for over a century — what happens after a policyholder files a claim. Tractable's results, and
Admiral Seguros' 90% touchless resolution rate in particular, show that moment shifting from a multi-day,
adjuster-dependent process to something that increasingly resolves in minutes from a handful of
smartphone photos. As the same underlying Al capabilities extend further into underwriting, fraud
detection, and product design, the industry's core competitive advantage is likely to shift from who can
process claims fastest today toward who can most fairly and accurately price genuinely individual risk.
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5. Aerospace & Defense

Where every Al decision is tested against the highest possible stakes.

5.1 My Understanding of the Industry

Aerospace and defense operates at the extreme end of nearly every dimension that makes Al adoption
difficult elsewhere in this research: the physical systems involved are among the most complex ever
engineered, failure consequences can be catastrophic and irreversible, development timelines routinely
span decades, and virtually every major decision sits inside a dense web of national security classification,
export control, and procurement regulation that has no equivalent in commercial industry. Yet the sector
also generates some of the richest, most information-dense operational environments in this entire study
— a single fighter jet or spacecraft produces torrents of sensor data, and modern military operations
depend on synthesizing intelligence from more sources, faster, than any human analyst team could
process unaided. The industry faces intensifying pressure from near-peer strategic competition
accelerating the pace of technological development, chronic cost and schedule overruns on major
weapons programs, an aging technical workforce, and the emergence of software-defined, increasingly
autonomous systems as a central axis of military capability. Generative Al fits naturally into this domain
wherever it can compress a design, planning, or analysis timeline without compromising the rigorous
safety and verification standards these systems demand — and, in a small number of carefully governed
cases now including live flight testing, is beginning to take on tasks once considered irreducibly human.
What distinguishes aerospace and defense in this report is that its highest-profile Al application —
autonomous flight — represents genuinely novel territory, tested more cautiously and deliberately than
almost anything else in this research.

5.2 Use Cases at a Glance

1 Al-Assisted Aircraft & Spacecraft Foundational, genuinely
Design generative design use case
extending the pattern seen in
automotive to far more extreme
engineering constraints.

2 Predictive Maintenance for Core reliability use case,
Aircraft & Defense Equipment extremely high-stakes given the
consequences of in-flight failure.
3 Mission Planning & Decision Distinct operational planning use
Support case supporting human
commanders rather than
replacing their judgment.
4 Intelligence Analysis & Distinct analytical and synthesis
Situational Awareness use case addressing an ever-
growing volume of intelligence
data.
5 Supply Chain & Defense Logistics A distinct logistics angle unique to
Optimization mission readiness rather than
commercial efficiency alone.
6 Cybersecurity for Defense Critical, distinct trust and safety

Systems
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7 Pilot & Crew Training Assistant Distinct human-training use case,
complementing rather than
replacing experienced instructors.

8 Autonomous Systems Support Distinct — drones and
autonomous aircraft are core to
this industry's future, not a
speculative add-on, and now
backed by real flight test results.

9 Digital Twin of Aircraft & Strong simulation use case,
Spacecraft consistent with the digital twin
theme running throughout this
research.
10 Space Mission Operations Distinct, forward-looking space-
Intelligence specific vertical as commercial

and government space activity
accelerates.

5.3 Industry Applications of Generative Al

1. Al-Assisted Aircraft & Spacecraft Design

Generates optimized aircraft components, spacecraft structures, lightweight materials, and design
alternatives based on engineering constraints, where even marginal weight or efficiency gains carry
outsized value. Generative design software explores vast design spaces for aerospace components,
optimizing for the extreme weight, strength, and thermal constraints unique to flight and space
environments, generating candidate designs that engineers then validate against rigorous aerospace
certification standards.

BENEFITS CHALLENGES

- Achieves weight reductions that translate - Aerospace certification standards require
directly into fuel savings or payload capacity exceptionally rigorous validation of any Al-
gains generated design

- Explores design alternatives far beyond what - Generated designs can be structurally
manual engineering could evaluate within complex, raising manufacturing and inspection
program timelines challenges

- Supports optimization for advanced - Design errors carry catastrophic consequences,
manufacturing methods like additive demanding conservative validation even when
manufacturing Al suggests aggressive optimization

- Can identify novel structural solutions for the
extreme conditions unique to flight and space

2. Predictive Maintenance for Aircraft & Defense Equipment

Predicts failures in aircraft engines, avionics, radar systems, satellites, and military equipment using sensor
and maintenance data, where equipment failure carries far higher stakes than in most other industries.
Machine learning models continuously analyze sensor telemetry from aircraft engines, avionics, and other
critical systems, predicting component degradation well before failure to enable maintenance scheduling
that maximizes both safety and operational readiness.
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BENEFITS
- Prevents in-flight failures with potentially -
catastrophic safety consequences

CHALLENGES
Requires extensive historical failure data that is
inherently rarer for high-reliability aerospace

- Improves military and commercial fleet systems

readiness through more predictable -
maintenance scheduling

Aerospace-grade sensor and prediction
systems must meet exceptionally rigorous

- Extends the operational life of extremely certification standards

expensive aerospace assets - False predictions carry high costs whether
through unnecessary maintenance or missed

genuine risk

- Reduces unplanned maintenance costs across
large, complex equipment fleets

3. Mission Planning & Decision Support

Assists planners by analyzing terrain, weather, logistics, intelligence, and operational constraints to
generate mission recommendations, compressing planning work that traditionally required extensive
manual staff analysis. Generative Al synthesizes terrain, weather, logistics, and intelligence data to
generate mission planning options and risk assessments, presenting human commanders with analyzed
alternatives rather than making operational decisions autonomously.

BENEFITS
- Speeds up mission planning cycles that -
traditionally required extensive manual staff
work

CHALLENGES

Mission decisions carry life-and-death
consequences requiring rigorous human
command authority

Planning Al must operate reliably in contested,
degraded, or denied information environments

- Improves the comprehensiveness of factors

considered in complex operational planning
Requires extremely secure infrastructure given
the sensitivity of operational planning data

- Supports faster adaptation of plans as -
conditions change during an operation

- Frees planning staff to focus on judgment and
strategy rather than manual data synthesis

4. Intelligence Analysis & Situational Awareness

Summarizes intelligence reports, satellite imagery, reconnaissance data, and operational information to
improve situational awareness for military and defense decision-makers. Generative Al synthesizes
intelligence from multiple sources — imagery, signals, human reporting — into structured situational
awareness summaries, helping analysts and commanders process a volume of information that has grown
far beyond manual review capacity.

BENEFITS CHALLENGES
- Helps analysts process intelligence volumes - Intelligence analysis errors can have severe

that have grown far beyond manual review
capacity

Improves synthesis across previously siloed
intelligence sources and formats

Speeds up time-sensitive situational awareness
during fast-moving operations

Supports more consistent analytical tradecraft
across a large analyst workforce

strategic and life-safety consequences

- Requires extremely secure, classified

infrastructure and rigorous access controls

- Synthesis quality depends on the reliability of

increasingly diverse and adversarially
contested source data
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5. Supply Chain & Defense Logistics Optimization

Optimizes spare parts inventory, maintenance scheduling, military logistics, transportation, and mission
readiness across complex, globally distributed defense supply chains. Al models forecast spare parts
demand and optimize logistics routing across defense supply chains, balancing mission readiness
requirements against the cost and complexity of maintaining inventory across globally distributed military

installations.

BENEFITS

Improves mission readiness by ensuring critical
parts and supplies are available when needed
Reduces the substantial cost of maintaining
excess inventory across a global logistics
footprint

Supports faster response to shifting
operational and deployment requirements
Improves visibility across complex, multi-tier
defense supply chains

6. Cybersecurity for Defense Systems

Detects cyber threats targeting defense infrastructure, analyzes attack patterns, and supports incident
response for critical systems facing among the most sophisticated adversaries in cybersecurity. Al models
monitor defense networks and weapons systems for cyber threats from highly sophisticated, often nation-
state adversaries, applying the same generative summarization and analysis capabilities seen in

CHALLENGES

Defense supply chains must plan for extreme,
low-probability contingencies that commercial
forecasting rarely addresses

Security and classification requirements
complicate data sharing across the defense
supply base

Global logistics networks remain vulnerable to
geopolitical disruption that can outpace
forecasting models

commercial cybersecurity but under significantly higher-stakes conditions.

BENEFITS

Protects critical national security infrastructure
from sophisticated, well-resourced adversaries
Speeds up detection and response to attacks
on defense systems and networks

Supports the security of increasingly software-
defined, network-connected weapons systems
Improves consistency of security monitoring
across a vast, distributed defense
infrastructure

7. Pilot & Crew Training Assistant

Generates personalized training scenarios, mission simulations, procedural guidance, and after-action
performance summaries for pilots and defense personnel. Generative Al creates varied, realistic training
scenarios adapted to a trainee's demonstrated skill level, and generates detailed after-action performance

CHALLENGES

Faces among the most sophisticated and well-
resourced adversaries of any cybersecurity
context

Requires extraordinarily rigorous security
clearance and infrastructure isolation
Weapons systems security failures carry

consequences far beyond typical commercial
data breaches

summaries that would traditionally require extensive manual instructor review to compile.

BENEFITS

Provides more varied, personalized training
scenarios than fixed curricula allow

Speeds up after-action review and
performance feedback for trainees
Supports safe practice of rare or high-risk
scenarios through simulation
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Simulation fidelity must be high enough to
produce genuine skill transfer to real
operational conditions

Experienced human instructors remain
essential for judgment-based evaluation Al
cannot fully replicate



- Improves training consistency across a large, - Requires significant investment in high-fidelity
geographically distributed training pipeline simulation infrastructure

8. Autonomous Systems Support

Assists autonomous aircraft, drones, unmanned vehicles, and robotic defense systems with planning,
coordination, and decision support under human supervision, representing the domain's most technically
advanced and closely governed application. Al models trained through extensive simulation and,
increasingly, live flight testing control autonomous aircraft and unmanned systems, executing complex
maneuvers and decision-making within carefully defined safety envelopes and human oversight
structures.

BENEFITS CHALLENGES

- Can execute high-risk maneuvers without - Represents the most safety-critical and
placing a human pilot in danger ethically scrutinized Al application in this entire

- Enables scaled, coordinated operation of research
unmanned systems beyond what human - Requires extraordinarily rigorous testing
operators could individually manage before any operational deployment beyond

- Supports the U.S. Air Force's collaborative controlled trials
combat aircraft concept of Al-controlled 'loyal - Raises significant policy and ethical questions
wingmen' operating alongside piloted aircraft about the appropriate scope of autonomous

- Demonstrates that autonomous systems can decision-making in combat systems

operate safely alongside human-piloted
aircraft under real-world conditions

CASE STUDY

DARPA's Air Combat Evolution (ACE) program has progressively tested Al-controlled autonomous flight
against human pilots, beginning with the 2020 AlphaDogfight Trials, in which an Al agent developed by
Heron Systems defeated an experienced Air Force F-16 pilot 5-0 in simulated combat. The program then
moved to real aircraft: the X-62A VISTA, a modified F-16 built by Lockheed Martin, flew 21 test flights
between December 2022 and September 2023, implementing over 100,000 lines of flight-critical software
changes, and culminated in live, in-air dogfighting engagements against a human-piloted F-16 — including
aggressive nose-to-nose passes at speeds up to 1,200 miles per hour within 2,000 feet of the other aircraft
— with safety pilots on board throughout and no safety rule violations logged (DARPA / U.S. Air Force Test
Pilot School, published program results, 2023-2024).

The X-62A VISTA program is a rare example in this report of an Al system moving from a headline-
grabbing simulation win to real, in-air, physically executed maneuvers against a human competitor —
with a rigorous safety framework built into every stage of that progression.

9. Digital Twin of Aircraft & Spacecraft

Creates virtual replicas of aircraft, satellites, engines, and defense equipment to simulate performance,
maintenance, and mission readiness before committing to costly physical testing. Sensor and engineering
data feed continuously updated virtual models of aerospace assets, letting engineers simulate
performance under extreme conditions, plan maintenance, and predict mission readiness without the
enormous cost of physical flight or space testing for every scenario.

BENEFITS CHALLENGES
- Reduces the extraordinary cost of physical - Aerospace-grade digital twins require
testing for aerospace and space systems exceptionally rigorous validation given the
- Enables safe simulation of extreme, potentially stakes of any simulation error
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destructive test conditions - Building accurate twins for extremely long-

- Supports better mission readiness prediction lived assets like satellites requires decades of
for complex, long-lived assets like satellites sustained data investment
- Improves engineering collaboration around a - High computational and infrastructure costs
shared, continuously updated asset model relative to most other industries in this
research

10. Space Mission Operations Intelligence

Supports satellite operations, mission control, orbital planning, anomaly detection, and spacecraft health
monitoring across an increasingly crowded and complex orbital environment. Generative Al analyzes
spacecraft telemetry and orbital data to support mission control decision-making, detecting anomalies and
generating recommended responses far faster than fully manual monitoring of an expanding satellite fleet
would allow.

BENEFITS CHALLENGES

- Supports mission control teams managing - Spacecraft anomalies must be diagnosed with
rapidly growing satellite constellations extremely limited data and no possibility of

- Improves anomaly detection speed for physical inspection
spacecraft operating in an environment where - Growing orbital congestion adds complexity
physical intervention is impossible that historical training data may not fully

- Supports more efficient orbital traffic capture
management as space becomes increasingly - Mission-critical space operations demand
congested extraordinarily rigorous validation before any

- Extends effective mission control capacity autonomous action

without proportionally scaling human staffing

5.4 Key Insights

- The X-62A VISTA program shows the domain's overall pattern in sharp relief — even the most
attention-grabbing Al capability progressed through years of simulation, then over 100,000 lines of
tested software changes, before ever being trusted with a live, in-air test against a human pilot.

- This is the one domain in the entire study where nearly every use case explicitly preserves human
authority over final decisions as a matter of stated policy, not just informal best practice.

- Aerospace and defense's extreme stakes mean the industry's Al adoption curve is deliberately
slower than almost anywhere else in this research — a feature of responsible engineering culture,
not a sign of technological lag.

- The same digital twin and predictive maintenance patterns seen across manufacturing, automotive,
and energy reappear here, but at correspondingly higher validation standards given what failure
actually costs in this domain.

5.5 Mini Conclusion

Aerospace & Defense demonstrates Generative Al operating under the most demanding constraints in this
entire body of research — and, through the X-62A VISTA program, shows what disciplined, staged
adoption of even the most consequential Al capability can look like in practice. From a 2020 simulated
dogfight win to real, in-air combat maneuvers against a human pilot within four years, the program's
trajectory offers a genuinely instructive model: extensive simulation first, then heavily instrumented and
safety-piloted real-world testing, with human oversight built into every stage rather than added as an
afterthought. As this research closes out its fourth report and twentieth industry, that pattern — capability
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advancing only as fast as validated trust allows — may be the single most important throughline
connecting all twenty domains studied.

34



6. Impact at a Glance

The table below consolidates the flagship, independently verified case study from each domain in this
report into a single side-by-side view.

_ Organization & Innovation Documented Result

Cybersecurity Microsoft — Security Copilot 6.5x more true positives per
(Phishing Triage RCT) analyst-minute; 77% better
verdict accuracy in a randomized
controlled trial

Pharmaceutical R&D Insilico Medicine — Rentosertib First Al-discovered target & Al-
(Pharma.Al) designed drug published in
Nature Medicine after a positive
Phase 2a trial

Government & Public Sector Estonia — Blirokratt National Al assistant network
spanning ~3,000 e-services,
backed by €53M in EU funding

Insurance Tractable — Al Damage 90% of Admiral Seguros' auto
Assessment estimates fully touchless; 98%
completed in under 15 minutes

Aerospace & Defense DARPA — X-62A VISTA (ACE Al-controlled F-16 flew live, in-air
Program) dogfight maneuvers against a
human pilot with zero safety
violations
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7. Cross-Domain Insights

7.1 This report's flagship results include the two most consequential findings
across all four installments

Rentosertib's Nature Medicine publication and the X-62A VISTA's live dogfight both represent something
qualitatively different from an efficiency metric: independently verifiable proof that generative Al can
produce a real medicine that works in patients, and that an Al system can be trusted with real physical
control against a human competitor under the right safety framework.

7.2 The highest-stakes domains in this entire study show the most disciplined
adoption patterns

Aerospace & Defense's staged progression from simulation to instrumented, safety-piloted live testing,
and pharma's insistence on peer-reviewed clinical proof before any claim of success, both demonstrate
that the industries with the most to lose from Al failure have developed correspondingly the most rigorous
validation cultures — a pattern worth other industries studying.

7.3 Randomized controlled trials remain rare, and disproportionately valuable,
evidence

Across twenty industries and four reports, genuinely randomized controlled trials backing an Al claim —
like Microsoft's Phishing Triage RCT and Insilico's Phase 2a trial — are the exception rather than the rule.
Most industry evidence in this research comes from self-reported customer case studies, which are still
informative but carry a different evidentiary weight than a controlled trial.

7.4 Government and insurance both show public accountability shaping
adoption pace as much as technical readiness

Estonia's explicit design philosophy of preserving citizen choice, and insurance's ongoing tension between
pricing accuracy and fairness, both echo a pattern seen throughout this research: the domains serving the
most vulnerable or captive populations adopt Al with visibly more deliberate governance than domains
with more competitive, opt-in customer relationships.
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8. Personal Insights

8.1 What Surprised Me Most

What surprised me most in this final set of five domains was how differently 'proof' looks depending on the
industry's stakes. In cybersecurity and insurance, proof is a percentage — faster resolution, higher
accuracy. In pharma and defense, proof is a single, specific, real-world event: a drug that worked in 71 real
patients, a jet that flew a real maneuver against a real pilot. Researching all twenty industries across four
reports, these two case studies felt qualitatively different from nearly everything else | found — not better
use cases, necessarily, but a different, higher category of evidence.

8.2 Industries Likely to Adopt Al Fastest

Among this week's five domains, Cybersecurity and Insurance seem positioned to keep adopting Al fastest,
for reasons now familiar from earlier reports: both operate on largely digital, already-structured data, and
both have well-bounded, high-volume, frequently repeated tasks — claims photos, phishing emails — that
reward the kind of pattern recognition GenAl does best.

8.3 Industries Facing the Biggest Challenges

Aerospace & Defense and Pharmaceutical R&D face the steepest remaining challenges, but for reasons
that reflect responsible caution rather than technical limitation. Both operate under regulatory and safety
regimes specifically designed to be hard to satisfy quickly, and rightly so — a defense system or a medicine
that fails does so in ways that are difficult or impossible to reverse. The X-62A and rentosertib programs
both show these industries are capable of world-class Al results; they simply, correctly, require far more
evidence before trusting those results at scale.

8.4 Human-AlI Collaboration

The pattern holding across all twenty industries in this research reaches its clearest expression in this final
report. The X-62A VISTA kept a safety pilot on board through every single live dogfight test. Insilico's
rentosertib still had to clear a full randomized clinical trial, exactly like a traditionally discovered drug
would. Even Estonia's most ambitious national Al assistant is explicitly designed to preserve a citizen's
ability to choose rather than be fully automated. Twenty industries in, | have not found a single mature,
trusted deployment — regardless of how capable the underlying Al is — that removes meaningful human
authority from a genuinely consequential decision.

8.5 My Perspective on the Future

Having now completed research across twenty industries and four reports, my overall view is that
Generative Al's trajectory will be defined less by whether the technology can do more — it clearly can, and
will keep expanding — and more by how deliberately different industries build the evidence, governance,
and trust required to let it do so safely. The industries in this research that produced the most credible,
durable results were rarely the ones that moved fastest; they were the ones that paired real technical
capability with a validation discipline proportional to what failure would actually cost. If that pattern holds
beyond this research, the organizations and industries that lead the next phase of Al adoption globally will
likely be defined less by their access to the most capable models, and more by how rigorously and honestly
they test what those models can actually be trusted to do.
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9. Conclusion

This fourth and final installment — Cybersecurity, Pharmaceutical R&D & Manufacturing, Government &
Public Sector, Insurance, and Aerospace & Defense — completes a research effort spanning twenty
industries and 193 documented use cases across four reports. Taken as a whole, this body of work
supports a clear and consistent central finding: Generative Al's most durable, credible value comes not
from the most dramatic capability claims, but from well-evidenced applications to well-defined problems,
validated with a rigor proportional to what a mistake would actually cost.

This final set of industries provided the research's two most significant individual findings — a peer-
reviewed medicine that worked in real patients after being discovered and designed by Al, and a fighter jet
that safely executed real combat maneuvers against a human pilot under Al control — precisely because
pharma and defense are also the two industries in this entire study with the least tolerance for being
wrong. That is not a coincidence. Across all twenty industries studied, the pattern has held without a single
genuine exception: the most trusted, most mature Al deployments keep a qualified human as the final
authority over consequential decisions, whether that human is a radiologist, a compliance officer, a safety
pilot, or a citizen retaining the right to choose.

As this research concludes, the throughline established in the very first report remains fully intact twenty
industries later: Generative Al succeeds most durably not by replacing human judgment, but by removing
the friction between that judgment and the vast, growing volume of information every industry now
generates — and the industries that will benefit most are the ones willing to prove, rigorously and
honestly, that the technology has earned the trust it's being given.
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