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Executive Summary 
 

Artificial Intelligence is entering a new phase in 2026 – one where AI systems collaborate with people, 

secure their roles in business, drive healthcare and scientific breakthroughs, and push computing 

frontiers. Key trends include: 

AI as a Team Collaborator – AI “co-workers” amplify small teams’ capabilities, allowing individuals with 

AI assistance to match the output of larger groups. In call centers, for example, AI assistants boosted agent 

productivity by ~14% on average (and by 38% for less experienced staff). Businesses that harness AI 

alongside employees see faster innovation and higher productivity. 

Trust, Security & Governance for AI Agents – As AI agents manage sensitive data and automate decisions, 

companies are instituting strict security controls and policies. For instance, Samsung (TechRadar, (2023)) 

banned ChatGPT from work after employees accidentally leaked source code to the AI. Best practices like 

unique AI credentials, data encryption, and usage audits are emerging to ensure AI can be trusted as an 

enterprise “employee”. 

AI Bridging Healthcare Gaps – With a projected 11 million health-worker shortage by 2030, AI is stepping 

up in healthcare. AI diagnostic tools have achieved expert-level accuracy on complex cases – e.g. 

Microsoft’s system correctly diagnosed 85.5% of challenging patient cases (vs ~20% for veteran doctors). 

AI triage assistants and medical imaging AIs are expanding care access, catching diseases earlier, and 

easing overloaded clinicians’ workloads. 

AI as a Research Lab Partner – AI is accelerating R&D from drug discovery to materials science. In 2025, 

researchers used AI to discover a new antibiotic (“abaucin”) effective against a superbug, a task that 

would’ve been extremely laborious manually. Tech leaders like DeepMind (DeepMind, (2026)) are 

opening automated science labs where AI and robots autonomously conduct experiments, aiming to 

dramatically speed up innovation in fields like battery materials. 

Efficient & Scalable AI Infrastructure – The focus is shifting from just bigger models to more efficient AI 

computing. Cloud providers are linking data centers into “AI superfactories” – effectively creating 

distributed supercomputers. Microsoft’s new setup connects huge AI hubs in different states via high-

speed fiber, so they act as one ultra-dense machine. This design keeps GPUs 100% busy and even uses 

liquid cooling with almost no water consumption, promising lower costs and environmental impact as AI 

demand soars. 

AI That Understands Code Context – Next-gen developer copilots will be “repository intelligent” – aware 

of entire codebases and history, not just single-file prompts. This means AI coding assistants will know 

why a snippet exists, follow project conventions, and foresee cross-module impacts. With over 1 billion 

code commits in 2025 (+25% YoY on GitHub), such AI helps manage complexity. Already, GitHub Copilot 

(WebProNews, (2025))’s 20 million users (adopted by 90% of Fortune 100 companies) report up to 50–

55% faster coding for certain tasks. Coming tools will catch bugs and suggest design improvements by 

truly understanding the code’s intent. 

Quantum Computing Enters the Practical Arena – Breakthroughs are bringing quantum computing closer 

to real-world impact, complementing classical AI. In 2025, Microsoft unveiled “Majorana 1,” a topological 

quantum chip designed to scale to one million qubits and target a fault-tolerant quantum prototype “in 
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years, not decades,” per a DARPA-backed project. This could supercharge AI and solve problems beyond 

classical computing. Companies like BMW and Airbus are already exploring quantum algorithms (e.g. for 

supply chain optimization and autonomous systems), showing that quantum convergence with AI is on 

the horizon. Businesses should begin preparing – from quantum-safe encryption to pilot projects – to ride 

this next wave once quantum advantage is achieved. 

Key AI Metrics – AI co-working shows tangible benefits: in a Fortune 500 support team, integrating an AI 

chatbot raised average issue throughput by 13. 8%. On the coding front, AI-assisted programming is 

becoming ubiquitous (90% of Fortune 100 are onboard) with reported efficiency gains up to 55%. 

Meanwhile, global healthcare faces an 11 million workforce gap which AI solutions could help bridge by 

augmenting limited human staff. 
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1. AI as a Team Collaborator – Augmenting Human Productivity 

Overview 

AI is increasingly acting as a “cybernetic teammate”, not just a tool. Rather than 

replacing humans, it collaborates with us to produce better outcomes. Generative 

AI co-workers can brainstorm ideas, create content, write code, or analyze data at a 

speed and scale humans alone cannot. Studies show that a single person 

empowered by AI can match the output quality of an entire team without AI. In a 

Harvard–P&G (Procter & Gamble, (2025)) experiment, individuals using a generative 

AI assistant produced product innovation ideas as good as those from human two-person teams. This 

means even small companies or departments can achieve outsized results by effectively pairing 

employees with AI.  

Implications for Business 

Embracing AI collaborators can dramatically increase productivity and creativity. Routine tasks 

(summarizing documents, drafting emails/code, data entry, basic design, etc.) can be offloaded to AI 

helpers, freeing human workers for higher-level work. For example, an analyst could have an AI crunch 

number and generate a first-pass report, then spend their time refining insights and strategy. This 

leverage can shrink project timelines from weeks to days. Businesses can also tackle more projects in 

parallel: a marketing manager with an AI content generator can run more campaigns than a whole 

traditional team. In essence, AI scales up each employee’s capacity. 

There’s also an inclusive benefit: AI can help less experienced employees perform closer to expert level. 

For instance, new customer support agents using an AI guidance tool saw their resolution rates jump 

significantly – the AI suggested solutions and wording based on past cases, acting like a real-time mentor. 

This narrowed the performance gap between junior and senior staff by bridging knowledge gaps. Over 

time, widespread AI assistance could raise the baseline performance of the entire workforce. 

Opportunities 

Organizations can reimagine roles such that every 

employee manages an “AI intern.” This could yield 

exponential output without extra headcount. It’s an 

opportunity to boost innovation: employees can spend 

more time on creative and strategic thinking while AI 

handles grunt work. Small teams can venture into projects 

that previously required much larger teams or budgets. 

We are already seeing startups achieve in months what 

incumbents took years to do, by heavily leaning on AI for 

design, coding, customer outreach, etc. Early adopters of 

AI co-pilots report faster go-to-market for products and 

more personalized customer interactions crafted with 

minimal manual effort.  
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Challenges 

Introducing AI teammates requires training staff to work effectively with AI. It’s a new skill to learn 

prompting AI clearly, double-checking AI outputs, and knowing when to trust or override the AI. There 

can be a trust barrier – some employees may be hesitant to use AI or may either over-rely on it or 

underutilize it. Companies should provide guidance on AI best practices and encourage a culture where 

using AI assistance is standard (and 

not seen as “cheating” or 

threatening). Another challenge is 

ensuring quality control: AI outputs 

need human review, especially early 

on, to catch errors or off-base 

suggestions. 

Additionally, measuring performance 

and KPIs might need to shift. If AI 

manages certain tasks, how do you 

appraise human contribution? 

Management should focus on 

outcomes and effective supervision 

of AI, rather than raw task execution. 

Intellectual property and credit for 

work might also become tricky (e.g. 

who “owns” an AI-generated 

design?). Clear policies can mitigate 

this. 

Real-World Case Studies 

Generative AI in Customer Support (Fortune 500 Software Co.) – A large software company deployed an 

AI GPT assistant to help 5,000 customer service agents in responding to support tickets. The results were 

striking agents using the AI saw a 13.8% increase in issues resolved per hour on average, equivalent to 

saving one day of work per week. Notably, less experienced agents benefited the most – their 

performance jumped +38% as the AI filled knowledge gaps and suggested proven solutions. This real-

world study demonstrates that AI can effectively mentor staff in real time, raising overall team 

productivity and consistency. 

Procter & Gamble’s AI Brainstorming – Consumer goods giant P&G (Procter & Gamble, (2025)) ran a 

controlled study with ~776 employees on product development tasks: some worked in teams, others 

worked individually with an AI “ideation” assistant. Individuals augmented by AI generated ideas as high-

quality as human teams of two. The AI teammate provided diverse suggestions and expertise (spanning 

marketing, R&D, etc.), enabling solo employees to produce well-rounded proposals. Participants with AI 

also reported more positive mood and less stress, indicating AI can even help morale by acting as a 

thought partner. P&G (Procter & Gamble, (2025))’s leadership concluded that AI has the potential to 

“unlock new ideas and accelerate innovation” across the company. 

Content Creation at Scale – A marketing startup with only 3 employees used AI tools (ChatGPT, DALL·E) to 

generate social media posts, blog articles, and graphics for clients. Each employee managed an AI that 

drafted copy and created imagery based on brief prompts. With AI, this tiny team produced about 5× the 
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content volume they could manually. One employee described it as “having a 24/7 creative assistant.” 

They still reviewed and edited everything, but the heavy lifting was done by AI. This allowed the startup 

to serve 50+ clients and compete with agencies many times their size – an impossible feat without AI. It 

exemplifies how small teams can punch above weight by partnering with AI. 

Takeaway 

Companies that integrate AI collaborators are seeing 

tangible benefits – faster output, better service, and 

empowered employees. To capitalize on this trend, 

organizations should start training their workforce on AI 

tools, redesign workflows to incorporate AI at key points, 

and continuously gather feedback on what the AI does well 

or poorly. A human+AI team can outperform either alone, 

but it doesn’t happen automatically; it requires iterative 

learning and adjustment. Early adopters like P&G (Procter 

& Gamble, (2025)) and others are effectively writing the 

playbook on human-AI collaboration, and their successes 

foreshadow a wider transformation in how work gets done. 

The future workplace will not be “AI vs human,” but AI-

augmented humans vs. humans without AI – and the former will have a clear edge in productivity and 

innovation.  
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2. Securing AI Agents & Building Trust – “Guardrails” for AI Co-workers 

Overview 

As AI agents become ingrained in business processes (scheduling meetings, 

handling data, making recommendations), trust and security take center stage. 

Companies must ensure these AI systems follow policies, protect sensitive 

information, and behave as intended. In 2025 we saw high-profile cautionary tales: 

Samsung (TechRadar, (2023)) had to ban the use of ChatGPT internally after 

engineers inadvertently fed it proprietary source code which then became part of 

OpenAI’s training data. Such incidents underscore the need for robust AI governance.  

In 2026, organizations are treating AI “employees” like human employees in terms of onboarding, 

monitoring, and access control. This means giving each AI agent a defined identity and role (what 

data/systems it can access), logging its actions, and preventing it from doing tasks outside its scope. Zero 

Trust security frameworks – “never trust, always verify” – are being extended to AI. For example, if an AI 

assistant tries to query a database it shouldn’t, it gets blocked and alerts a human supervisor. 

Broader Context: Early adopters of generative AI faced a data leakage risk (as with Samsung (TechRadar, 

(2023)). Many firms responded by limiting AI cloud services or creating private AI sandboxes. Now, 

enterprise-ready AI platforms (from Microsoft, OpenAI, others) allow companies to retain control of data, 

disabling retention of prompts or housing the AI model within a secure environment. We are also seeing 

development of tools to scan AI prompts/outputs for sensitive info (like DLP – Data Loss Prevention – but 

for AI interactions). 

Another dimension is AI alignment and ethics. Businesses need confidence that AI agents will act in line 

with company values and legal obligations. This involves careful tuning of AI behavior (via prompt 

engineering and model fine-tuning) and adding “guardrail” models that filter or moderate AI outputs (to 

prevent toxic or biased content, for instance). Many organizations are establishing AI ethics boards or 

expanding their compliance teams to oversee AI usage, ensuring it doesn’t, say, inadvertently discriminate 

in hiring or financial decisions. 

Implications 

To safely deploy AI at scale, companies must invest in AI governance infrastructure: 

Access Controls: Every AI system should have permissions just like a human employee. For instance, an AI 

that generates weekly reports might only have read access to the data warehouse and no access to 

personal HR data. Cloud AI platforms now support API keys and identity federation so that AI agents 

authenticate and operate under certain roles. 

Monitoring and Auditing: Organizations need the ability to track what prompts were given and what 

outputs generated. If an AI caused an error or incident, there should be an audit trail. Some are even 

logging AI “thought processes” (the chain-of-thought from prompt to answer) for review. This is analogous 

to performance reviews for employees – ensuring the AI is doing its job correctly and can be improved. 
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Fail-safes: It’s wise to have humans in the loop for higher-risk tasks. For example, an AI drafting a sensitive 

legal document could require a lawyer’s approval before it’s sent out. If AI is autonomously making minor 

decisions (like routing an IT ticket), companies still often implement a threshold where beyond a certain 

confidence level or outside certain parameters, it defers to a human. 

Opportunities 

Companies that establish trustworthy AI systems can accelerate adoption in sensitive areas like finance, 

healthcare, and customer data. Being a leader in AI governance can become a competitive advantage – it 

enables you to use AI in ways competitors might shy away from due to risk. For instance, a bank that has 

robust AI risk controls could deploy an AI financial advisor chatbot that customers trust, whereas a less 

prepared bank might wait and miss the opportunity. There’s also an emerging market for “AI audit” 

services and tools – helping businesses validate that their AI is compliant and secure (similar to 

cybersecurity audits). Embracing these can improve stakeholder confidence (e.g. reassure clients that 

your AI won’t leak their data or make biased decisions). 

From a cultural perspective, demonstrating AI is under control and helps alleviate employee and customer 

fears. People will be more eager to work with AI if they know there are checks in place (for example, an 

AI HR tool that shortlists candidates but under oversight, to prevent algorithmic bias from going 

unchecked). 

Challenges 

The technical challenge of securing AI is non-trivial. AI models can sometimes produce unexpected 

outputs (the “hallucination” problem or unpredictable associations). An AI could be tricked by malicious 

inputs (prompt injections) into ignoring its instructions – analogous to a social engineering attack on a 

human. Developing robust countermeasures for prompt injection and model exploitation is an ongoing 

effort. It requires constant red-teaming of AI (attacking it with test prompts) and patching its instructions. 

On the policy side, there is a fine line between monitoring AI for safety and not violating user privacy. If 

an AI is processing, say, employee chats, how do we log enough to audit the AI without exposing private 

communications? Solutions may involve logging metadata rather than content, or anonymizing logs. 

Regulation is also evolving governments are starting to demand explainability for AI decisions (especially 

in EU with the AI Act). Companies might soon be legally required to document how their AI makes 

decisions. Preparing for “algorithmic transparency” through proper record-keeping and using more 

interpretable models in certain cases will be important. 

Real-World Case Studies 

Internal AI Usage Policies – Samsung (TechRadar, (2023))’s Ban and Aftermath: In April 2023, Samsung 

(TechRadar, (2023)) employees unwittingly leaked confidential chip design data by inputting it into 

ChatGPT (seeking coding help). Because ChatGPT’s free service retains user inputs, this meant sensitive 

code left Samsung (TechRadar, (2023))’s control. In response, Samsung (TechRadar, (2023)) swiftly 

banned the use of external generative AI tools until security measures were in place. By May 2023, an 

internal memo warned that misuse of AI could lead to termination. Samsung (TechRadar, (2023)) then 

began developing a private AI platform limited to small input sizes. This case prompted many firms to 

restrict AI usage and highlighted the need for data controls: if Samsung (TechRadar, (2023)) had an 

enterprise ChatGPT with an opt-out of data retention (now offered by OpenAI), the leaks might have been 

avoided. It stands as a lesson that clear AI policies and self-hosted solutions are crucial for protecting IP. 
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Morgan Stanley (Morgan Stanley, (2025))’s Advisor Assistant – Secure Deployment: Morgan Stanley 

(Morgan Stanley, (2025)), a leading wealth manager, developed an AI assistant for its financial advisors 

using OpenAI’s GPT-4, but with tight controls. The AI, called the “AI @ Morgan Stanley (Morgan Stanley, 

(2025)) Assistant,” was fed 100,000+ carefully curated internal research reports to ensure its knowledge 

stays within approved content. The bank spent months having experts test the AI’s answers for accuracy 

and compliance before rolling it out. Importantly, the assistant is deployed in a way that no client 

confidential data is shared with OpenAI. Morgan Stanley (Morgan Stanley, (2025)) achieved this by 

applying an embedding approach – user queries are matched to internal documents, and GPT-4 then 

generates answers based only on those documents. This prevents any sensitive client info from ever 

leaving their environment. Morgan Stanley (Morgan Stanley, (2025))’s case shows that with careful design 

(curated data, human testing, sandboxed deployment), even a highly regulated industry can harness 

generative AI securely. Advisors now get quick answers while compliance officers are comfortable that 

the AI’s sources are vetted and contained. 

Mastercard (Mastercard, (2025))’s AI Governance Framework: Mastercard (Mastercard, (2025)) has been 

a pioneer in enterprise AI governance, creating an internal AI Governance Council that reviews every new 

AI project. They categorize AI use cases by risk level (low-risk ones can proceed with light oversight, high-

risk ones require extensive evaluation). For a conversational AI they deployed in customer service, 

Mastercard (Mastercard, (2025)) ensured: the model was trained on depersonalized data, it would mask 

card numbers in any output, and every conversation log would be reviewed by their fraud detection 

system. They also programmed the bot to flag certain trigger phrases (like “wire transfer $10,000”) for 

immediate human takeover, to prevent scammers from abusing it. While details are private, Mastercard 

(Mastercard, (2025)) has publicly advocated for responsible AI and presumably has prevented incidents 

by this proactive stance. Their approach exemplifies operationalizing “trust” – they treat AI with the same 

rigor as financial transactions, embedding checks and balances. As a result, they report faster deployment 

of AI solutions because regulators and partners trust their oversight process. 

Takeaway 

Mitigation Strategies: For businesses looking to safely 

expand AI use, a few best practices emerge: 

Develop clear AI use policies for employees (what data 

can/cannot be input to public AI tools; prefer 

approved/enterprise-Grade AI platforms). 

Implement training so staff understands the dos and don’ts 

of AI (e.g., do not paste sensitive text into a chatbot 

without approval). 

Leverage enterprise AI solutions that offer data privacy 

(Microsoft Azure OpenAI, etc., allow opting out of data 

sharing and providing audit logs). If possible, deploy 

models on-premises or in a virtual private cloud. 

Start with pilot projects in a contained domain to refine your governance approach, then scale up once 

confident. 
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Involve legal, compliance, and security teams early in AI projects. Have them co-design the controls – this 

not only prevents issues but also educates these stakeholders, making them partners in AI adoption rather 

than gatekeepers of “no.” 

Stay updated on AI regulations and industry standards (ISO is working on AI management standards, 

governments releasing AI risk management frameworks). Align your internal practices with emerging 

norms to future-proof your deployments. 

By building a solid foundation of security and trust around AI, companies can unlock its benefits at scale. 

As Satya Nadella (Microsoft CEO) often notes, “Trust is what enables technology adoption.” In the AI era, 

organizations that users and regulators trust with AI will be the ones to fully capitalize on its 

transformative potential.  
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3. AI in Healthcare – Augmenting Doctors and Expanding Access 

Overview 

AI is rapidly becoming a critical player in healthcare, tackling challenges from 

diagnosis and treatment planning to patient triage and monitoring. This comes at a 

crucial time: The world faces a severe shortage of medical professionals (WHO 

estimates a shortfall of ~10–11 million healthcare workers by 2030). AI is poised to 

help bridge this gap by doing some of the heavy lifting in healthcare delivery. In 

2025, a milestone result showed Microsoft’s experimental medical AI (MAI-DxO) 

outperforming experienced physicians on complex diagnostic puzzles, with 85.5% accuracy vs 20% for 

doctors. While that was a controlled test, it demonstrated that AI could reach expert-level diagnostic 

reasoning on difficult cases. Already, narrower AI tools are in real use: algorithms that read x-rays or MRIs, 

chatbots that do preliminary symptom checks, and robotic process automation that speeds up paperwork.  

Broader Context in Medicine: Healthcare has been collecting digital data (electronic health records, 

medical imaging, genomics) at an unprecedented scale, and AI thrives on data. Over the last decade, 

“narrow” AI systems have achieved success in specific tasks like detecting diabetic retinopathy in eye 

scans or flagging suspicious lesions in dermatology photos. The new generation of generative and 

multimodal AI (like GPT-4, Med-PaLM2, etc.) can synthesize textual and image data, which means an AI 

can take patient history and lab results (text) alongside scans (image) to provide insights. Regulators like 

the FDA have approved dozens of AI-based medical devices – mostly for imaging analysis – and are 

working on frameworks for more complex AI (like diagnostic chatbots). 

Crucially, AI in healthcare is not about replacing the doctor; it’s about supporting clinicians to be more 

efficient and consistent, and reaching patients where human providers can’t. For example, rural or 

underserved communities with few specialists might use AI telehealth systems as an initial consultation, 

which then refer only the toughest cases to distant doctors. Hospitals are also using AI to optimize 

operations: predicting patient influx, optimizing bed assignments, and even automating routine clinical 

documentation (so doctors spend less time typing notes and more time with patients). 

Implications for Patient Care 

If implemented thoughtfully, AI can improve healthcare outcomes through earlier detection and 

personalized treatment: 

Earlier Diagnosis: AI can identify patterns that humans might miss. In oncology, AI algorithms reviewing 

mammograms have caught cancers that radiologists overlooked, boosting detection rates. A recent UK 

trial with an AI called “Mia” (by Kheiron Medical) found it could detect 12% more breast cancers without 

increasing false positives and potentially reduce radiologist workload by 30%. Early detection like this can 

be lifesaving. 

Broader Access: One AI-powered triage app can potentially serve millions. For instance, an app on a 

smartphone that listens to symptoms and asks questions (much like a nurse hotline) can advise if someone 

likely has just a cold or needs to go to a clinic. This is already being done by apps like Babylon or ADA, 

which handle tens of millions of symptom assessments globally. During COVID-19, such tools were 

invaluable in advising patients remotely. In areas with few doctors, an AI assistant might be the first point 

of care that directs patients to the right level of intervention. 
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Precision Medicine: AI can help parse genetic data or large patient datasets to find what treatment might 

work best for an individual. We see early examples in oncology where AI models predict which therapy a 

tumor will respond to, based on its molecular profile. As data from genomics, wearables, and electronic 

records converge, AI is needed to correlate it all and suggest personalized care plans, something beyond 

human cognitive capacity. 

Opportunities 

The business of healthcare AI is booming – from startups building diagnostic algorithms to big tech 

partnering with hospitals to develop AI tools. For healthcare providers, adopting AI can improve both 

patient outcomes and operational efficiency. There is opportunity in: 

Preventive care: AI can continuously monitor patient data (smartwatch ECGs, blood sugar readings, etc.) 

and alert them to issues before they become acute. This keeps people healthier and reduces costly 

emergency visits. 

Clinical decision support: Doctors overwhelmed with information can rely on AI to summarize the latest 

research or cross-reference a patient’s complex condition against millions of cases to suggest diagnoses 

or treatments. This can raise the standard of care, especially in community hospitals that may not have 

sub-specialists for every condition. 

Training and education: AI simulators can train medical students or help doctors practice rare surgeries in 

virtual environments. Also, AI that explains the reasoning behind a diagnosis (as Microsoft’s tool does by 

showing step-by-step analysis) can serve as a teaching aid, potentially spreading expertise more 

uniformly. 

From a global health perspective, a big promise is scaling expertise to regions lacking it. AI might 

encapsulate knowledge from top medical centers and deliver it via a simple interface anywhere in the 

world. This could democratize healthcare (analogous to how mobile phones leapfrogged communication 

in developing countries). 

Challenges & Risks 

Medicine is high stakes, so AI must clear a much higher bar for accuracy, reliability, and safety: 

Clinical Validation: Any AI system that will influence care needs rigorous clinical trials. It’s not enough to 

show it works on retrospective data; you have to prove it improves outcomes in real patient populations. 

This is happening gradually – e.g. a trial in the Netherlands is testing AI-only reading of screening 

mammograms with human oversight. Regulators will require these results before approving widespread 

use. 

Liability and Ethics: Who is responsible if an AI gives a wrong diagnosis or treatment suggestion that harms 

a patient? Legally and ethically, this is a gray area. For now, understanding human clinicians is the final 

authority, so they are responsible. This is why most deployments keep a human in the loop. But as AI gets 

more autonomous, new frameworks may be needed. Also, ethical issues of bias: if an AI is trained mostly 

on data from one demographic, it may be less accurate for others. Ensuring data diversity and monitoring 

for biases is crucial so AI doesn’t inadvertently worsen health disparities. 

Patient Trust and Acceptance: Some patients might be uneasy with the idea of AI involvement (“I want a 

real doctor, not a computer”). Managing this would involve transparency – e.g., if an AI helped in your 

care, the patient should know and it should be framed as an added expert opinion, not a replacement for 
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the doctor’s empathy and judgment. Over time, as people get more used to AI in other domains, they may 

become more comfortable with it in healthcare, especially if they see evidence of its benefits. 

Data Privacy: Medical data is among the most sensitive. Using AI often means consolidating a lot of data, 

possibly sending it to cloud servers, etc. Strong safeguards (encryption, de-identification, patient consent) 

are needed to ensure privacy. High-profile breaches or AI misusing data could set back trust significantly, 

so this cannot be taken lightly. 

Real-World Case Studies 

AI-Assisted Radiology at NHS Grampian (Kheiron Medical, (2025)) (Scotland): In a groundbreaking trial, 

the NHS in Scotland tested an AI called “Mia” to double-read mammograms. In the UK, normally two 

radiologists review every breast scan; here they had one radiologist + AI. The results: the AI augmented 

workflow caught 12% more cancers than the traditional method, including some very early-stage tumors 

that a person would likely miss. Importantly, it did so without increasing false alarms, and it suggested 

that up to 30% reduction in radiologist workload is possible (because the AI can handle one reading). One 

patient, Barbara, had a tiny cancer detected only by the AI – doctors said it wouldn’t have been spotted 

by human eyes at that stage. Thanks to AI, her cancer was treated early with a great prognosis. This case 

illustrates how AI can improve patient outcomes (more cancer caught, earlier) and alleviate staffing strain. 

The UK is now expanding AI trials to further validate safety before possible nationwide use. 

AI Triage and Virtual Health Assistants: In Indonesia, where doctor-to-patient ratio is low, the startup 

“Halodoc (Halodoc, (2025))” integrated an AI symptom checker in its telehealth app. Millions of users now 

interact with a chatbot that asks about symptoms and medical history in local language, then either gives 

self-care advice or recommends seeing a doctor. Since many Indonesians live in remote areas, this AI-

driven service has become a frontline health advisor. Halodoc (Halodoc, (2025))’s data showed that about 

40% of users could manage their issue with home care advice given by the AI (saving long trips to a clinic), 

while the others were appropriately referred for teleconsultations or urgent care. During the pandemic, 

this system was expanded to do COVID-19 risk assessments, directing high-risk users to testing. This 

example shows AI’s potential in public health: scaling out basic medical guidance and triage to potentially 

millions at minimal cost, something simply not feasible with limited healthcare workers. 

Drug Discovery and Diagnosis – Mayo Clinic (Mayo Clinic & nference, (2025)) & nference partnership: 

Mayo Clinic (Mayo Clinic & nference, (2025)) partnered with AI company nference to use AI on Mayo’s 

vast trove of clinical records (properly de-identified) to discover insights. In one success, they found that 

an AI algorithm could predict with high accuracy the onset of cardiac amyloidosis (a rare heart condition) 

by analyzing routine ^^echocardiogram^^ images that were taken for other reasons. The AI detected 

subtle patterns in heart motion invisible to the naked eye, flagging patients who were later confirmed to 

develop the disease. This means in the future, someone getting an echo for a mild concern could also be 

screened for early signs of amyloidosis and start treatment earlier – potentially lifesaving, since this 

condition is often diagnosed late. Mayo is also using AI to match patients to clinical trials far faster (by 

reading through millions of records for eligibility criteria) – accelerating research. These cases highlight 

how AI can sift through data to find “needles in haystacks” in medicine, leading to earlier interventions 

and opening doors to new treatments (drug discovery aided by predicting molecular interactions, etc.). 
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Takeaway 

AI in healthcare is transitioning from promising 

experiments to deployed assistance in real clinical 

workflows. The near-term impact will be making the 

healthcare system more efficient and proactive: 

catching problems early, automating routine burdens 

(so providers can focus on patients), and extending 

services to those with little access. For patients, this 

could mean shorter wait times, more precise diagnoses, 

and perhaps even lower costs as efficiency improves. 

We must proceed carefully – validating AI in diverse 

populations and conditions, integrating it such that it 

complements clinicians (and never undermines the 

human touch). The best outcomes arise when AI and 

healthcare providers work in concert: the AI offers its 

analysis and options, and the doctor applies judgment and empathy to make final decisions. As one 

researcher put it, “AI won’t replace doctors, but doctors who use AI will replace those who don’t.” The 

institutions that learn how to harness AI safely will lead in care quality. 

On a global scale, if we succeed in scaling AI-driven healthcare tools, the 2030s could see something 

remarkable: universal basic health advice available to everyone (via their phone or local clinic kiosks), 

partially mitigating the clinician shortage. Complex cases would still need specialists, but AI could manage 

the front-line needs and triage on a massive scale. That is a vision of more equitable health access – one 

of the most profound ways AI might benefit humanity. 
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4. AI as a Research Partner – Accelerating Scientific Discovery 

Overview 

AI is increasingly acting as a partner in research and development, helping scientists 

and engineers discover new knowledge and solutions faster. The concept of a “self-

driving lab” – where AI autonomously conducts experiments – is becoming real. 

Google’s DeepMind (DeepMind, (2026)), for example, announced it is opening an 

automated lab in the UK by 2026 focused on material science breakthroughs. This 

lab will use robotics to run experiments and AI (including DeepMind (DeepMind, 

(2026))’s upcoming Gemini model) to design experiments and analyze results, with minimal human 

intervention. The goal: dramatically speed up the search for novel materials like better batteries or 

superconductors. More broadly, AI can sift through massive volumes of scientific data, identify patterns 

or hypotheses, and even suggest experiments or formulas that humans might not think of.  

A landmark moment was DeepMind (DeepMind, (2026))’s AlphaFold (DeepMind, (2021)) in 2021, which 

used AI to solve the 50-year grand challenge of predicting protein structures from amino acid sequences. 

By 2022, AlphaFold (DeepMind, (2021)) had released predicted structures for virtually every protein 

known to science (over 200 million) – a treasure trove for biologists. This is a prime example of AI doing 

in months what would have taken decades of lab work. Now researchers are using those structures to 

develop drugs, understand diseases, and bioengineer enzymes. 

Implications for R&D 

Faster Experimentation: Traditionally, fields like chemistry or materials rely on trial and error in labs, 

which are slow. AI can narrow down candidate compounds via simulation and even control robots to test 

only the most promising ones. This reduces the time cycle of experimentation tremendously. For instance, 

an AI system might virtually screen 100,000 molecules and suggest the top 50 to synthesize and test, 

instead of researchers testing all 100k. With automated synthesis machines, those 50 can be made and 

evaluated in days, and data fed back into the AI to refine the search (a closed loop). This iterative loop can 

discover optimal solutions (e.g. a drug lead or a catalyst material) in a fraction of traditional development 

time. 

New Insights: AI’s pattern recognition can uncover non-obvious phenomena. In physics and astronomy, 

AI algorithms combing through data have found new types of signals (like unusual pulsar stars, or hints of 

new particles in collider data) that humans hadn’t noticed. In one case, researchers applied AI to decades 

of scientific literature – tens of millions of papers – and the AI was able to predict future discoveries by 

acknowledging connections across papers (i.e., it identified pairs of chemicals that were never studied 

together but likely could form a useful battery material, which later proved true in the lab). This kind of 

“knowledge graph” ability means AI might suggest entirely new avenues of research that human 

specialists, siloed in their domains, missed. 

Cost Reduction: R&D can be expensive (think of pharma, where bringing a new drug to market costs 

billions). By eliminating dead ends sooner and highlighting winners faster, AI can dramatically lower R&D 

costs. One analysis estimated that using AI in drug discovery could halve the cost to identify a viable drug 

candidate. This could mean cheaper medications or technologies in the long run. 

Opportunities 

Virtually every research-driven sector stands to gain: 
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Pharmaceuticals & Biotech: AI is already designing novel molecules (even “imagining” new drugs) – e.g., 

in 2023, an AI model discovered a new antibiotic “abaucin” effective against a superbug that was 

previously incurable. Scientists at McMaster Univ. and MIT used AI to screen over 7,000 molecules and 

found this one, which traditional methods had never identified. Such AI-designed compounds open new 

frontiers in treating diseases. 

Materials & Energy: DeepMind (DeepMind, (2026))’s lab aims at superconductors and battery materials. 

Companies like BASF and Dow are using AI to find catalysts for cleaner manufacturing. The holy grail could 

be discovering materials for renewable energy (like more efficient solar cells or carbon capture catalysts) 

much faster, aiding the fight against climate change. 

Agriculture: AI can optimize breeding of crops – analyzing genomic and field data to suggest crosses that 

yield more drought-tolerant or nutritious varieties. Traditional breeding might take 7-10 years to develop 

a new strain; AI-guided breeding could cut that significantly. 

Fundamental Science: Whether it’s searching for new particles in physics or simulating quantum 

mechanics for new technology, AI can handle the enormous calculations required. National labs (like Oak 

Ridge, Lawrence Berkeley) are integrating AI with high-performance computing to do “accelerated 

science” – e.g., using AI to steer a particle accelerator’s parameters in real-time to efficiently explore 

conditions that produce novel physics. 

Another exciting opportunity is democratizing R&D. If AI tools become widely available (through cloud 

services) and automated labs can be operated remotely, then you don’t necessarily need a huge expensive 

lab on site to innovate. A small startup can utilize a cloud lab that runs experiments via AI. This could 

spread innovation capacity beyond a few big institutions. 

Challenges & Risks 

Verification: AI might propose something that looks good in theory or simulation but doesn’t actually work 

in reality. “Garbage in, garbage out” still applies – if the training data or simulation environment that AI 

learns from is incomplete, its proposals could be flawed. Researchers must carefully validate AI-suggested 

discoveries. The worry is, as AI gets more complex, humans might be tempted to accept its suggestions 

without fully understanding them (“the oracle said so”). This needs to be tempered by solid experimental 

verification. 

Reproducibility: There is an ongoing concern in science about reproducibility of results. AI models, 

especially if not fully open, could make results hard to reproduce (if another team doesn’t have the exact 

model and data, can they replicate the finding?). Open science principles are being advocated – some 

suggest AI models used for published research should be made available or at least the data and method 

clearly described. 

Expertise Shift: If AI handles much of the grunt work, young scientists might not develop certain laboratory 

skills or intuitive expertise the old-fashioned way. This is similar to how calculators changed math 

education – beneficial overall, but you must ensure fundamental understanding isn’t lost. The nature of 

scientific training may need to adapt (more focus on formulating good questions and interpreting AI 

outputs, less on manual data gathering perhaps). 

Ethical Concerns: In biomedical research, AI could potentially propose experiments on biological agents 

that have ethical implications. For example, might an AI unintentionally suggest creating a dangerous 

pathogen as a byproduct of some genetic algorithm? Having oversight on AI-driven experimentation is 
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critical – not just to avoid accidents but also deliberate misuse. Governance will need to extend to AI in 

research labs (somewhat akin to Asilomar guidelines for DNA tech or nuclear research regulations). 

Real-World Case Studies 

DeepMind (DeepMind, (2026))’s AlphaFold (DeepMind, (2021)) – Accelerating Biology: After AlphaFold 

(DeepMind, (2021)) solved protein structures, it didn’t stop there. In 2022-2023, researchers used 

AlphaFold (DeepMind, (2021))’s database to identify promising targets for treating diseases. For instance, 

a team studying hepatitis C found an unexpected pocket on a viral protein (revealed by AlphaFold 

(DeepMind, (2021)) structure) that could be targeted by drugs – they’re now developing inhibitors for it. 

Another example: scientists at the University of Colorado used AlphaFold (DeepMind, (2021)) outputs to 

engineer a new enzyme that breaks down plastic waste faster, by examining how natural enzymes latch 

onto plastic and tweaking it (with the help of AI simulations) to be more efficient. These breakthroughs 

were enabled by instant insights from AI predictions, rather than years of lab mutation and testing. 

AlphaFold (DeepMind, (2021))’s success has inspired similar AI in other domains (like RNA structure 

prediction, etc.). It shows that when AI tackles a grand scientific challenge, it can unlock a cascade of 

downstream innovations by giving all researchers a new tool/knowledge base. 

IBM’s RoboRXN for Chemistry: IBM Research built an AI-driven platform called RoboRXN that can plan 

and execute chemical syntheses. A chemist can input a desired molecule, and the AI will suggest a 

synthesis route (the steps to make it) using machine learning trained on millions of known reactions. Then 

a cloud-connected robotic lab can perform those steps automatically. In 2021, a pharmaceutics startup 

used RoboRXN to rapidly prototype new molecules for an antiviral drug candidate. What would have 

taken them maybe 6 months of iterative lab work, they did in 1 month – the AI suggested three synthetic 

routes, they tried them in the robo-lab, one produced the compound with good yield, and the AI even 

optimized the temperature and solvent on the fly. This shortened their drug development timeline 

significantly. Case result: They advanced a novel antiviral compound to animal testing in record time. 

IBM’s platform highlights how AI plus automation can shrink the R&D cycle in chemistry from months to 

days for making molecules. 

Quantum Physics and AI – New Discoveries: At Caltech, physicists used AI to discover a new phase of 

matter. They had mountains of data from quantum simulations of electrons. By feeding it to an 

unsupervised learning algorithm, the AI found that under certain conditions the electrons organized in a 

pattern that nobody had identified – basically a new quantum phase. Human analysis post hoc confirmed 

this phase had unique properties (it could perhaps be useful for quantum computing stability). The AI 

essentially clustered the data in a way human scientists hadn’t, revealing a hidden order. Similarly, CERN 

has been employing AI to comb through particle collision data to spot anomaly events that might hint at 

new particles. In 2025, one such algorithm flagged an unusual combination of decay products; while it’s 

not confirmed as a discovery, it has given physicists a lead to follow up in future experiments (potentially 

a sign of physics beyond the Standard Model). These examples show AI’s utility in fundamental science – 

acting like an “extra sense” to detect phenomena in oceans of data. 
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Takeaway 

Conclusion of Trend: The integration of AI into 

research is ushering in a new era where the cycle of 

hypothesis to experiment to discovery is significantly 

accelerated. We are moving toward labs where 

repetitive or extremely complex 

calculations/experiments are offloaded to AI, leaving 

humans to do the creative reasoning, ask big 

questions, and interpret results. It’s a powerful 

synergy: AI provides brute-force analysis and creative 

pattern finding, humans provide guidance, context, 

and critical thinking. Organizations that leverage AI in 

R&D (be it a pharma company adopting automated 

synthesis or a tech company using AI to simulate new 

chip materials) will likely out-innovate those that 

stick to traditional methods. 

However, to fully exploit this, companies and research institutions need to invest in both the technology 

(AI tools, cloud compute, robotics) and in training scientists to work with AI. There’s a cultural shift: some 

seasoned researchers might be skeptical or uncomfortable trusting AI’s suggestions. That will change as 

success stories accumulate and as a new generation of “AI-native” scientists enters the field. 

In summary, AI is becoming to science what the microscope or the computer once were – a fundamental 

enabling tool that extends human capabilities. The next decades could bring faster cures for diseases, new 

sustainable technologies, and deeper scientific knowledge, fueled in large part by our AI collaborators 

working diligently in the lab and behind the scenes. 

  



AI Trends 2026 — Whitepaper 

© 2025 Dr Joey Tan — Confidential Draft 

5. Smarter AI Infrastructure – Scaling AI with Efficiency and 

Sustainability 

Overview 

As AI models and usage grow exponentially, simply throwing more hardware at the 

problem is not sustainable. 2026’s trend is about building smarter, more efficient AI 

infrastructure – maximizing performance per dollar and per watt, through 

innovation in data center design, networking, and hardware. The goal: support 

increasingly powerful AI models without an equivalent explosion in cost and energy. 

Microsoft recently coined the term “AI superfactory” for its approach of linking 

multiple data centers into one distributed supercomputer. In late 2025, Microsoft connected its new 

Wisconsin and Georgia AI facilities by dedicated fiber optic links, enabling them to train one giant AI model 

together in real-time. This effectively creates a virtual mega scale compute cluster that can run an AI job 

across millions of hardware units in parallel. Key innovations included two-story high server racks for 

density, advanced liquid cooling loops that remove heat with near-zero water usage, and custom network 

protocols to minimize latency over long distances.  

In short, the emphasis is shifting from raw scale (just add GPUs) to efficient scale – better utilization of 

each chip, better coordination among chips, and power-aware computation. Equally, companies are 

looking to reduce the environmental footprint of AI, which historically has been quite large for training 

big models. 

Implications for Cloud and AI Users 

Lower Costs per Model: By improving efficiency, cloud providers can offer AI computers at cheaper prices 

or at least slow the cost escalation. Training GPT-4 reportedly cost over $100 million. If infrastructure 

improvements make the next model twice as efficient, that might drop to $50 million even if the model is 

larger. For AI startups or enterprises fine-tuning models, these savings could be passed on as lower cloud 

bills – making advanced AI more accessible. 

Ubiquitous AI Services: As infrastructure becomes more capable, we’ll see AI services (like real-time 

language translation, complex recommendations, etc.) integrated everywhere, because the “back-end” 

can handle it. The superfactory concept means even if you have a spike of demand, the distributed 

network can allocate resources from anywhere on the globe to handle it seamlessly. Users might 

experience consistent, low-latency AI responses, as if an intelligent system is always at their fingertips or 

embedded in every app. 

Specialized Hardware: We’ll likely see more domain-specific chips for AI tasks. Already, Google has TPUs, 

AWS has Trainium and Inferentia, Microsoft collaborates on FPGAs – all aimed at doing AI computations 

more efficiently than general CPUs/GPUs. The trend will be that data centers are composed of 

heterogeneous hardware, each optimized for a certain aspect of AI. Software (compilers, orchestrators) 

will intelligently route parts of workloads to the best-suited silicon. For developers, this could abstract 

away – they just see faster training/inference times. 

Key Developments Under the Hood: 

Networking: Traditionally, within a data center, servers talk over very fast local networks. But connecting 

data centers over long distances introduced too much latency for tightly coupled AI training. Now, efforts 
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like Microsoft’s utilize private fiber and advanced network gear to virtually shrink that distance. Nvidia’s 

Spectrum-X networking platform also focuses on optimized AI networking to keep GPUs fed with data. 

The result: physical location matters less; you could tap into globally pooled computer. This also aids 

resiliency – if one site has a power outage, jobs can failover to another site. 

Utilization & Orchestration: A lot of AI hardware sits idle at times (e.g., waiting for data from storage). 

New orchestration software uses techniques like pipeline parallelism and buffer pre-fetching to ensure 

every GPU/TPU has work 100% of the time. If one part of a model is lagging, the scheduler might 

dynamically redistribute tasks. These smart schedulers can even intermix workloads – e.g., run a short 

inference job on some GPUs that are momentarily free during a training job’s wait phase, then switch 

back – thus not wasting any cycles. For cloud users, this yields more throughput from the same hardware. 

Energy Management: Data centers are huge power hogs. The AI superfactory designs not only improve 

cooling (liquid cooling is much more efficient than traditional AC fans) but also explore energy re-use 

(some use the expelled hot water to heat nearby buildings – recycling the energy). Additionally, some AI 

centers are co-located near renewable energy sources or energy storage facilities to mitigate the carbon 

footprint. We might see more “green AI hubs” that run on solar/wind when available and shift non-urgent 

workloads to times of day when green energy is abundant. 

Distributed Training Algorithms: On the software side, research into algorithms that are bandwidth-

efficient helps. One example: techniques like Federated Learning or gradient compression allow AI 

training across distributed nodes with far less communication overhead (sending only essential updates, 

maybe 1% the size of raw gradients). This means even if the hardware is spread out, the amount of data 

syncing needed is less, keeping efficiency high. Essentially, algorithmic efficiency complements hardware 

efficiency. 

Opportunities 

Cloud Providers: Those who innovate here will attract the surge of AI customers. For example, Microsoft’s 

Azure is positioning to be the go-to for training GPT-5-scale models through its superfactory. Amazon and 

Google are likewise racing. It’s a selling point: “We can train your model 2× faster or at 1/2 the cost of 

competitor.” This competition could be great for AI practitioners, driving down cloud costs or enabling 

things previously impossible. 

Enterprise IT: Large enterprises might adopt some of these practices for their on-premises data centers. 

For instance, a big bank with its own AI infrastructure might invest in advanced cooling or in better 

scheduling software to maximize ROI on their expensive AI rigs. They might also link globally distributed 

company data centers to act as one – similar to the superfactory concept but at corporate scale. 

Sustainability Leadership: Tech companies that solve the AI energy problem can make a strong public case 

(and meet ESG goals). There is some backlash about AI energy use (e.g., training one large model equated 

to carbon emission of several cars over their lifetime). If a company can say “we cut the carbon per training 

by 80% via innovation X,” that not only saves cost but also gives moral high ground to continue scaling AI. 

This can also avoid potential regulatory limits on energy usage. 

Challenges 

Diminishing Returns: There’s a concern that simply making models bigger yields less and less improvement 

(some say we’re hitting scaling limits for certain tasks). If true, the need for ultra-huge infrastructure might 

plateau. However, new architectures (like multi-modal models, or more context length) will likely soak up 
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any freed capacity. But companies have to be careful to balance focusing on efficiency vs. blindly chasing 

size. 

Complexity: Operating such distributed systems is complex. Outages or bugs can be amplified. Debugging 

a training run spread across continents could be non-trivial. There’s also risk of synchronization issues (if 

the network blips). These require extremely sophisticated system engineering. Only a few orgs have that 

capability right now. Collaboration with networking companies, hardware makers, and software 

researchers is needed – bridging those fields is challenging but necessary. 

Capital Expenditure: Building new data centers with specialized setups (e.g. 2-story racks, new cooling) 

and laying inter-datacenter fiber is capital intensive – Microsoft reportedly spent billions on its new 

infrastructure. This is feasible for hyper-scalers, but most others will simply rely on rent from them. It does 

raise the barrier to entry for new cloud providers (the big 3 might solidify their lead due to these 

investments). 

Security & Geopolitics: When linking data centers globally, data sovereignty issues arise. Some regions 

have laws that data can’t leave the country. If an AI job is using European personal data, can it be 

processed in a US data center, even if part of a seamless fabric? Cloud providers will need to incorporate 

geofencing in their scheduling – e.g., ensuring certain data or model components only reside in certain 

jurisdictions. Moreover, the physical infrastructure (submarine cables, etc.) becomes even more mission-

critical – a cable cut could disrupt an AI training in progress unless there’s redundancy. Geopolitical 

tension (like US-China tech restrictions) also plays a role – efficiency gains might slow if supply chains for 

advanced chips are fractured. 

Real-World Case Studies 

Microsoft “Fairwater” Datacenter (Wisconsin): Microsoft repurposed a failed Foxconn factory project in 

Wisconsin into one of the world’s largest AI data centers (codenamed Fairwater) with hundreds of 

thousands of NVIDIA GPUs. It implemented novel cooling: instead of standard chillers, it uses direct liquid 

cooling on GPU racks and expels heated fluid to outdoor cooling towers, recycling coolants with minimal 

water loss. Paired with its sister site in Atlanta, it achieved a distributed training run for a massive model 

in late 2025. Engineers reported near-linear speed-up – meaning linking the two sites almost doubled the 

training speed vs a single site, validating the concept. Perhaps more impressively, they claim this design 

provides 10× the performance of any existing supercomputer at launch, yet at lower power usage per 

computer unit. This project also tapped into the Midwest’s energy grid which includes renewables and 

even planned nuclear power, aiming to eventually run on 100% carbon-free energy. Microsoft’s bet is that 

these efficiencies will not only support its own AI (and partner OpenAI’s needs) but attract top enterprise 

workloads to Azure. 

Meta’s Research SuperCluster (RSC): Meta (Facebook) built a large AI supercomputer (dubbed RSC) to 

train next-gen models for metaverse and content moderation. Opened in early 2022, it had 16,000 NVIDIA 

A100 GPUs in phase 1. But what’s interesting is the software – Meta developed an optimized data pipeline 

that feeds 1 exabyte (1 billion GB) of training data at sustained high throughput from its storage to the 

compute without bottlenecks. They achieved this through a combination of flash storage tiers and smart 

caching near the GPUs. The result: they keep the GPUs ~90% busy, whereas older systems often had GPUs 

waiting idle 30-40% of time for data. Meta also located RSC near a major hub with relatively cheap 

electricity and used eco-friendly cooling (not quite liquid but an innovative evaporative cooling design 

given their location). Their early results: they trained a large transformer NLP model (with 175B 
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parameters, akin to GPT-3) in about 3 weeks – something that previously took 2 months. Meta’s approach 

underscores that feeding the beast efficiently (I/O innovation) is as important as raw compute for speed. 

Green AI Initiatives – Equinix & Others: Data center company Equinix, along with partners, launched an 

initiative to power AI infrastructure with renewable energy plus AI-driven energy management. In one 

pilot, an AI predicts the data center’s power load and dynamically adjusts cooling systems and battery 

usage to optimize when renewable (solar/wind) power is most available. At one facility in California, they 

managed to run 64% of the time on directly sourced renewable energy, up from ~50%, by using smart 

scheduling (e.g., running certain non-urgent batch jobs when solar output is high at midday) and storing 

excess solar in on-site batteries to use in the evening peak. While not directly about AI model training, it’s 

AI managing AI infrastructure – a meta-efficiency gain. Such practices could become standard: essentially 

using AI to optimize the operation of AI warehouses. Companies that adopt this can significantly cut costs 

(electricity is a huge op-ex) and emissions, making their AI operations more sustainable and potentially 

avoiding future carbon taxes or penalties. 

Takeaway 

Conclusion of Trend: Efficient AI infrastructure is a bit unsung compared to flashy AI model breakthroughs, 

but it is the foundation that will either enable or constrain those breakthroughs. In 2026 and beyond, I 

expect cloud providers and leading tech firms to keep innovating at the hardware and data center level: 

from new chip architectures (like analog AI chips, optical computing in future) to intelligent orchestration 

software. 

For the average business, these improvements will manifest as cheaper, faster, and more ubiquitous AI 

services to use. It could also allow more organizations to train custom large models (today mostly only big 

tech can afford it). 

Environmentally, making AI more sustainable is crucial for its long-term adoption; otherwise, AI could 

become a climate scapegoat. The industry knows this, hence the push for more efficient models (like 

distillation techniques to make models smaller after training) and greener infrastructure. 

In essence, this trend is about scaling up AI responsibly – ensuring we can continue to grow AI capabilities 

without proportionally growing costs and energy use. It’s analogous to how chip makers hit limits with 

single-core CPU speeds and shifted to multi-core and efficiency improvements; we’re hitting limits of 

naive scaling and shifting to smart scaling. Those who invest in and adopt these efficiencies will have a 

competitive edge in delivering AI capabilities at scale while others struggle with high costs or limited 

capacity. 
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6. Context-Aware AI Development – AI that Understands Your 

Codebase 

Overview 

The next wave of AI coding assistants will go beyond assisting with one function or 

file – they will have full awareness of the entire software project and its history. This 

trend, often called “repository intelligence”, means AI can act almost like a senior 

engineer who’s been working on the codebase for years: knowing the architecture, 

past bug fixes, coding style, and even the rationale behind certain decisions. GitHub’s 

Copilot, launched in 2021, was a first step (suggesting code completions). In 2023–

2024, we saw the preview of Copilot Chat, which can answer questions about your code or generate bigger 

code changes, but still on a session-limited context. By 2026, tools will likely integrate deeply with version 

control systems and issue trackers to truly be context aware. For instance, an AI could answer, “Why did 

we implement caching this way?” by summarizing a relevant past pull request discussion. It might 

proactively warn, “This function you’re writing duplicates logic from module X; consider refactoring”, 

because it has indexed everything.  

Implications for Software Teams 

Higher Quality Code: When AI knows the context, its suggestions go from generic to tailored and accurate. 

It won’t suggest a naive implementation that violates your system’s constraints because it “remembers” 

those constraints. It might also catch subtle bugs by seeing the wider usage – e.g., “This API call you wrote 

needs to handle null, because I see other calls to this function check for null”. Essentially, it can enforce 

consistency and best practices across the codebase. This leads to fewer bugs and regressions. 

Faster Onboarding: New developers on a project usually spend weeks reading documentation and code 

to understand it. A context-aware AI can serve as an interactive mentor: a new hire can ask, “How do we 

usually handle user authentication?” and the AI can pull an answer from the codebase and docs, complete 

with pointing to example code. It can also explain tricky parts of the code. This significantly reduces ramp-

up time for new team members, making teams more agile. 

Automated Code Maintenance: A lot of software engineering is maintenance – updating dependencies, 

renaming things, applying the same fix in many places, etc. An AI that knows the whole repo can automate 

much of this. For example, “Upgrade our logging library and update all usage accordingly” could be done 

by AI across the repo, with a human just reviewing the giant commit. Or if a new security rule requires 

changing all SQL queries to use parameter binding, the AI can systematically do that. This offloads tedious 

work and lets developers focus on more complex tasks. 

Developments Making This Possible: 

Indexing and Search: Companies like Sourcegraph have built tools to index entire repositories (millions of 

lines) and allow semantic search. Now, hooking that into LLMs, they can fetch relevant files or code 

snippets as context for the LLM to use when generating answers or code. So, the AI doesn’t need to have 

the whole repo in its head at once (which would be too large); instead it can query the index – “find me 

where function Y is defined,” “find usage of database API” – and pull those into the prompt. This greatly 

expands the effective context beyond the token limits of the model. 
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Memory and Learning from History: Future AI dev tools likely maintain state about a project over time. 

They could store embeddings of code and even past interactions. This way, if you had a conversation 

yesterday about module ABC, the AI can “remember” that when you talk to it today (without you having 

to recap everything). Essentially, long-lived memory about the project and your preferences. Some are 

exploring connecting models directly to version control history: an AI could analyze commit messages and 

issues to learn why changes were made. 

Integration with IDEs and DevOps: The AI will be deeply integrated in IDEs (Visual Studio Code, IntelliJ, 

etc.), popping up not just to complete code, but to offer to do refactorings, generate tests, or review your 

merge request. GitLab’s AI pair programmer, for instance, is working on AI-assisted code reviews – it will 

comment on a merge request with potential issues. By 2026, it might be common that every code review 

has an AI reviewer giving initial feedback (catching obvious bugs or style issues), so human reviewers can 

focus on high-level feedback. Integration with DevOps pipelines could mean the AI auto-generates 

changelogs or documentation from commits, and even opens issues when it spots something (like 

“function X is too slow based on new data, consider optimizing” or “dependency Y has a known security 

flaw, create issue to upgrade” – an AI project manager of sorts). 

Learning Organizational Patterns: Large organizations often have unique frameworks or patterns. An AI 

fine-tuned on the company’s code (and coding standards) will produce outputs that align with internal 

frameworks. For example, if your company uses a proprietary MVC web framework, the AI can be trained 

to use that correctly, whereas a generic AI wouldn’t know it. This custom tuning – essentially creating an 

internal dev AI specialized for your stack – is an emerging practice. Microsoft’s internal “Copilot” is likely 

tuned with Microsoft’s own code patterns, making it more useful to their development standards. We can 

expect many companies to curate their own AI coding assistant by 2026. 

Opportunities 

Development Speed & Productivity: With context-aware AI shouldering much of the coding and 

maintenance, development cycles could shorten drastically. Some speculate we might achieve an order-

of-magnitude increase in productivity for certain kinds of projects. This could help address the ever-

growing demand for software (everyone wants apps, but developer resources are limited). It also means 

small teams can maintain larger codebases successfully. 

Reduction of Technical Debt: The AI can help consistently apply updates, meaning legacy code could 

slowly be groomed by AI to stay up to date. Many companies drown in technical debt because rewrites 

and refactors are time-consuming. An AI that can refactor thousands of lines in an afternoon (with high 

reliability) allows teams to keep code cleaner. Over time this could significantly raise software quality 

industry-wide, because the cost barrier to clean up obsolete code drops. 

Knowledge Retention: Currently, when key developers leave, they take a lot of project knowledge with 

them. If an AI has essentially absorbed a lot of that knowledge (via analyzing their code and discussions 

while they were around), then even after they leave, the AI can answer questions that normally only that 

person could. It’s like institutional memory. Companies that leverage this might mitigate the “Bus Factor” 

(risk of knowledge loss if a person leaves). 

QA and Security: Context-aware AI can also check across the codebase for vulnerabilities or bugs. 

Traditional static analysis is rule-based and can be rigid; an AI could reason more flexibly. For example, it 

might notice “function A sanitizes input, but similar function B does not, which looks like an oversight.” 

Or it could perform a holistic security audit by tracing data flows with understanding of code intent. This 
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broad view is something humans do in security reviews, but AI can do continuously. Startups are emerging 

in this “AI code auditor” space. 

Challenges 

Accuracy and Mistakes: While repository-aware AI will be better, it can still make mistakes, especially with 

logic. There’s a risk developers become over-reliant and blindly accept AI suggestions. If an AI introduces 

a subtle bug across many modules, it could propagate widely. So, practices of thorough testing and human 

validation remain critical. Ideally, the AI also writes tests for its code to prove it works (which is happening 

– e.g., Copilot can generate unit tests too). 

Scalability: Very large codebases (tens of millions of lines) might still pose performance issues for AI 

indexing and search, though technologies are improving. If the project is huge, ensuring the AI doesn’t 

grab irrelevant context (which could confuse it) is a challenge. Techniques like better query understanding 

are needed so it picks the right slice of code to focus on. 

Security and Privacy: Letting an AI analyze all your proprietary code means trusting the platform – which 

is why many companies want on-prem or private versions. If using a cloud AI, one must ensure the code 

isn’t used to train others’ models (OpenAI and others now provide options to not use submitted data for 

training). Compliance with licenses is another factor: if the AI is trained on public code, there was 

controversy that it might regurgitate licensed code snippets without attribution. Repository-specific AIs 

avoid that by focusing on your code, but if they were pre-trained on open source, the companies providing 

them are working to mitigate any IP issues. By 2026, legal guidelines for AI coding tools will likely be clearer 

(there are already some lawsuits about this but presumably resolved by then). 

Developer Skills: If AI manages a lot, do developers risk losing skills? Similar to earlier sections, the role 

might shift. Junior developers might do relatively less rote coding and more AI-prompting and review. The 

skill set may emphasize design, domain knowledge, and verification. Developers will need to learn how to 

ask the right things of AI and how to double-check AI’s work – a bit like supervising a junior programmer. 

That requires training and a mindset shift. Some developers might resist at first, but as these tools prove 

useful, it’s likely to become a standard part of the toolkit. 

Real-World Case Studies 

GitHub’s Internal Experiment (“Copilot for Pull Requests”): GitHub has been testing a feature where their 

AI suggests improvements on pull requests by looking at the diff in the context of the whole project. In 

one anecdote, a GitHub engineer opened a PR to add a new API endpoint but forgot to update the client 

library code. The AI pull request reviewer commented: “You added a new endpoint in server code, but 

the client SDK is not updated – do you want to add a corresponding function in client.js?” along with a diff 

suggestion to add it. The engineer was impressed – this saved a round of human review and highlighted 

a consistency issue across the repository. This kind of cross-cutting awareness (server vs client code) is 

exactly what context-aware AI enables. It effectively enforces completeness of changes. 

Sourcegraph Cody at Canva: Canva, the design SaaS company, integrated Sourcegraph’s Cody (an AI 

assistant) into their dev workflow. Canva’s codebase is large and they have hundreds of developers. With 

Cody, a developer can ask “Where in our codebase do we handle image uploads?” – and it will return a 

summary with pointers to the relevant functions and how they work. This has drastically cut down search 

time. Moreover, Canva used Cody’s batch edit feature to perform a refactor they wanted to rename a 

widely used CSS class and migrate some UI components to a new library. Instead of a manual, error-prone 

process, a developer wrote a natural language command to Cody, and it prepared a multi-file commit 
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making all those changes. The dev reviewed it in 15 minutes; tests passed on the first run. What might 

have taken a day or two across the team took maybe an hour. Canva’s team noted that “It’s like each of 

our engineers has an encyclopedic aide that also can-do mechanical changes swiftly.” This case shows real 

productivity wins in a modern, mid-size tech company using context-aware AI tools. 

IBM’s Project Wisdom (Red Hat): IBM has been working on an AI assistant for IT automation (Project 

Wisdom) integrated with Red Hat’s Ansible (infrastructure as code). It learns from all the Ansible scripts 

and documentation. One scenario was an engineer at a telecom using it to update network configurations. 

The AI not only wrote the needed Ansible playbooks but also pointed out “You have 3 playbooks 

configuring DNS – they could be unified; would you like me to refactor them into a role?” – demonstrating 

understanding of codebase structure. On acceptance, it reorganized the code to use an Ansible role 

(improving maintainability). This is interesting because it’s context-aware AI not for application code, but 

for ops code. It highlights that any large configuration or code repository can benefit from AI context 

awareness. It also saved the engineer from applying the same patch in 3 places by consolidating them. 

The result: fewer errors and a cleaner config management setup. 

Takeaway 

Outlook: By 2026, we expect “AI pair programmer” will 

be as common as version control or continuous 

integration in development – just a standard part of the 

pipeline. Context-aware capabilities will mature such 

that developers will trust AI with larger and more 

critical suggestions (with proper review). There may 

even be shifts in how teams are composed – perhaps 

fewer junior developers are needed per senior, because 

seniors + AI can handle more output (though this is 

debated, as new tasks always arise to fill capacity). 

Developers will still be crucial – AI won’t magically 

design systems from scratch without requirements – 

but their job will evolve to orchestrating and validating 

AI contributions. Coding could become more of a high-

level dialogue: “Build this according to these specs… no, tweak that… add error handling… good.” The 

tedious parts (boilerplate, repetitive code) fade away. 

One can imagine a near future where a single developer, with AI assistance, maintains what used to 

require a small team – because the AI handles the rote parts of code and the dev provides direction and 

critical thinking. This amplifies human creativity: developers can try more ideas quickly since 

implementation time is cut. 

From a business perspective, companies that leverage these tools can deliver software faster, with 

potentially higher quality, and adapt more readily to changes (because updating codebase is easier). This 

is crucial in a world where software is eating every industry and speed of development correlates to 

competitiveness. 

In summary, “AI that understands code” takes us closer to the long-envisioned “self-documenting, self-

managing” codebase. While it won’t remove the need for human developers, it will remove a lot of the 

grunt work, making development more about design, innovation, and fine-tuning – the fun parts – while 
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improving consistency and reliability of the code itself. It’s a future where developers and AI collaborate 

intimately to build and maintain complex software systems more efficiently than ever before.  
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7. Quantum Computing Meets AI – Hybrid Quantum-Classic Systems & 

Rapid Progress 

Overview 

Quantum computing is moving from theoretical promise to practical impact faster 

than many anticipated. Experts now talk about achieving quantum advantage in a 

few years, not decades. By “quantum advantage,” we mean a quantum computer 

solving a real-world problem that classical computers effectively cannot. 2025 saw 

major milestones: Microsoft’s announcement of Majorana 1 (a quantum chip using 

topological qubits) and a bold claim that it’s on track for a fault-tolerant prototype 

within the next ~5 years. This is significant because fault tolerance (figuring out error correction) is the 

key to scaling quantum machines reliably. Meanwhile, IBM and Google continue to scale up 

superconducting qubit systems (IBM had a 433-qubit processor in 2023 and aims for >1000 qubits by 

2025).  

Crucially, 2026 will likely showcase more hybrid quantum-classical applications – where a quantum 

processor works in tandem with classical HPC and AI. Instead of thinking of quantum computers replacing 

classical ones, the trend is to integrate them. For example, an AI algorithm might call a quantum 

subroutine to evaluate something highly complex (like quantum chemistry of a molecule) and feed that 

back into its model training. 

Implications for Industry 

Explosive Solve Power for Niche Problems: Problems considered intractable (like factoring large numbers, 

simulating large molecules, certain optimization puzzles) could suddenly become solvable. This directly 

impacts industries: e.g., a quantum computer could break current encryption [hence the push for post-

quantum cryptography now to secure data before that happens]. Or it could find the optimal routing for 

a global logistics network with hundreds of constraints, which classical solvers approximate. Companies 

that harness this capability will have leaps in efficiency or capability. For instance, drug companies might 

find viable drug candidates in months that used to take years via quantum-accelerated simulations of 

molecular interactions. 

New Computational Paradigms: Quantum computers can naturally solve linear algebra problems 

underlying many AI algorithms more efficiently (in theory). There’s research into quantum machine 

learning – e.g., a quantum system that could process massive feature spaces in one operation. While 

nascent, if successful, we might have AI models that run partially on quantum hardware, potentially 

handling data patterns classical ones can’t. A concrete example: a quantum ML model might be very good 

at detecting subtle correlations in financial markets that classical models miss, offering a hedge fund a 

unique trading edge. 

Data Security and Blockchain: On the flip side, quantum threatens existing cybersecurity (RSA, Diffie-

Hellman encryption will fall to Shor’s algorithm on a big quantum computer). Industries need to transition 

to quantum-safe encryption by the time quantum advantage in factoring arrives (estimated within a 

decade). 2026 will see more institutions implementing quantum-resistant cryptography, given that 

anyone eavesdropping today could store the encrypted data and decrypt it later with a quantum 

computer. Also, blockchain systems might need adaptation if their security (like Bitcoin’s elliptic curve) 
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can be quantum broken. This is a risk impetus pushing further quantum R&D too – as governments are 

heavily investing so they are not caught off-guard. 

Recent Key Developments: Topological Qubits & Majorana Fermions: Microsoft’s approach uses exotic 

quasiparticles called Majorana zero modes in a topological superconductor to encode qubits that are 

inherently protected from many errors. They published evidence of creating and controlling these 

topological qubits in 2025, a long-sought development. If it pans out, each qubit is far more stable (less 

error-prone), meaning you need far fewer of them to do useful computations (maybe hundreds instead 

of millions). Their roadmap suggests a million-qubit machine (logical qubits aggregated from physical 

ones) might be achievable, a number considered needed for truly transformative applications. 

DARPA US2QC Program: The U.S. DARPA project mentioned selected Microsoft and another vendor to 

build a utility-scale quantum computer in ~4-5 years. This adds credibility – it’s not just self-hype but 

government backing after rigorous evaluation. It also means resources and urgency: by 2028 we may see 

a demonstration of a quantum system that can sustain long calculations with error correction (something 

like performing hours of quantum operations reliably).  

 

Quantum + AI Research Boom: Companies and academic labs are collaborating to use AI techniques to 

improve quantum tech and vice versa. AI helps calibrate quantum hardware (which has many noise 

parameters). Conversely, small quantum processors are being used to run simplified machine learning 

tasks to see if they outperform classical (some claims of quantum advantage in limited ML tasks have been 

made in research). By 2026, we might see a first instance of a quantum AI model beating a classical AI 

model on a specific complex dataset – that will be a hint at the potential merging of these fields. 

Industry Pilots: Many big companies outside tech (banks, aerospace, pharma, energy) are already running 

pilot projects with quantum annealers or small gate-model machines (through services like AWS Braket, 



AI Trends 2026 — Whitepaper 

© 2025 Dr Joey Tan — Confidential Draft 

IBM Quantum). For example, Boeing works with quantum algorithms to optimize aircraft part placement, 

or JPMorgan using quantum for portfolio optimization. While none of these pilots have yet given a 

quantum advantage, they are setting the stage. Learning from these will allow quick adoption once the 

hardware crosses the threshold. It’s analogous to testing software on early computers in the 1940s so 

that by the time computers were reliable in 50s/60s, adoption was quick. 

Opportunities 

First-Mover Advantage: Companies that invest early in understanding quantum algorithms relevant to 

them (even if hardware isn’t ready to deliver full advantage yet) will be able to pounce as soon as it is. For 

instance, a logistics company that has quantum-optimized its routing software in simulation could the 

moment a quantum service offers enough qubits, run it and save millions in fuel by having 1% better 

routes than competitors. That initial period when others haven’t caught up could be highly lucrative. 

New Services and Products: A whole quantum software and services industry is emerging. Beyond just 

solving known problems faster, quantum computing might enable entirely new capabilities. Example: 

Quantum simulation could lead to design of materials with properties that were unreachable, which in 

turn could spawn new products (like super-batteries, novel pharmaceuticals). Companies might spring up 

offering “quantum-designed X” where X could be anything from industrial catalysts to bespoke chemicals 

or ultra-secure communications. 

Upending Encryption = New Security Solutions: The prospect of broken encryption also generates business 

for companies to provide quantum-safe security – whether quantum key distribution (QKD) using 

quantum physics to share keys securely, or post-quantum cryptography solutions. Those in cybersecurity 

who adapt could see big opportunities upgrading the world’s cryptography infrastructure (much like Y2K 

remediation, but bigger). 

Inspiration from Quantum for AI: Even if one isn’t using quantum computers, sometimes the algorithms 

developed (say, a better way to handle superposition or probability) can inspire classical AI improvements. 

The cross-pollination of fields could yield benefits – e.g., some quantum-inspired optimization algorithms 

are already running on classical computers and outperforming old techniques on certain tasks. D-Wave’s 

quantum annealer inspired a “quantum-inspired” solver that runs on CPU/GPU, and it found better 

solutions for some supply chain problems than standard methods, without using the actual quantum 

hardware. So, understanding quantum approaches can pay dividends in classical contexts too. 

Challenges and Cautions 

Scale Uncertainty: There are still scientific and engineering hurdles to scale quantum from hundreds to 

millions of qubits. It might not happen on the optimistic timeline. There’s a parallel effort: even if millions 

of physical qubits aren’t ready, clever algorithmic tricks allow useful things with thousands. The next few 

years will evaluate whether progress continues steadily or if unforeseen roadblocks (like noise, crosstalk) 

stall it. Betting too heavily on quantum arriving by 2026 could be risky if it slips to 2030. 

Expertise Gap: True quantum experts are few. As demand surges, there’s a shortage of quantum algorithm 

developers and engineers. Organizations might find it hard to hire or train people who can take advantage. 

Collaborating with quantum startups or consortia (as many do) can alleviate this. But eventually, just as 

“AI engineer” became a role, “quantum software engineer” will be a sought-after role – likely starting 

around now and booming by 2026-2030. Companies should identify internal candidates (maybe with 

physics background) to start skilling up. 
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Integration Complexity: Even when quantum hardware exists, integrating it into existing workflows isn’t 

trivial. You often need classical pre- and post-processing around a quantum kernel. That’s why quantum 

will live in the cloud (for most) where hybrid solutions can be abstracted. But ensuring your data and 

problem formulation can interface with quantum APIs is a new kind of job. The ecosystem (frameworks, 

programming languages like Q# from Microsoft or Qiskit from IBM) is still evolving. Companies must be 

prepared for a bit of a Wild West in development tooling for a while. Standards will likely shake out only 

after more practical experience. 

Regulatory and Ethical Questions: If quantum computing can break encryption, governments may 

regulate who can use the most powerful machines. There could be geopolitical tension – e.g., national 

security might restrict exporting the technology. There’s also the question: could quantum computing 

combined with AI ever be dangerous in unforeseen ways? (Some speculate about quantum AI making 

strides toward AGI or cracking genetic codes easily – speculative but those discussions will happen as tech 

progresses). Society will need to ethically manage quantum leaps just as we do AI. 

Real-World Case Studies 

Financial Portfolio Optimization (JPMorgan): JPMorgan Chase has been experimenting with quantum 

algorithms for optimizing investment portfolios (a classic problem of selecting an optimal mix of assets 

under various constraints). In 2022, they ran trials on an IBM Quantum 127-qubit system using a Quantum 

Approximate Optimization Algorithm (QAOA) and found it could find better solutions than classical 

heuristic solvers for some smaller benchmark portfolios. While the quantum hardware isn’t yet beating 

classical on large real portfolios, the bank learned that as qubit count and coherence improve, their 

quantum approach scales favorably. They have stated publicly they aim to have a quantum advantage for 

some trading or risk problems by around 2025. If achieved, even a few percentage points better 

optimization or faster risk calculations can translate to huge financial gains or risk reduction given the 

scale of assets they manage. This seriousness from a leading bank signal that quantum is not just academic 

curiosity; it is viewed as a competitive differentiator in finance. 

Mercedes-Benz Battery Research: Daimler (Mercedes) has partnered with IBM to use quantum chemistry 

algorithms for battery materials. Lithium-air batteries, for example, have great energy density potential 

but are very challenging to simulate on classical computers due to quantum effects of oxygen reactions. 

In 2023, using a 7-qubit quantum computer, they accurately calculated a key reaction’s energy profile that 

was previously too hard to simulate. It’s a small system, but it validated the approach. As quantum 

computers grow, they expect to simulate entire battery cell reactions, helping design lighter, higher-

capacity EV batteries. Mercedes’ executives have said each 1% improvement in battery efficiency can add 

tens of miles of range or allow using less raw material, which is huge in the EV market. By diving in early, 

they plan to have IP and know-how on quantum-designed batteries by the time quantum advantage fully 

arrives, potentially giving them a technological edge in an ultra-competitive industry. 

Airbus Quantum Computing Challenge: In 2024, Airbus (with BMW) ran a global contest for quantum 

solutions to aerospace problems. One winning entry (by a university team) used a hybrid classical-

quantum algorithm to optimize the layup of composite material layers in aircraft manufacturing. This is a 

complex problem (combinatorially huge choices on how to arrange carbon fiber layers for strength vs 

weight) which current methods approximate. The team’s approach, simulated on small quantum circuits, 

showed it could find better layering strategies as the problem scaled. Airbus is now working to implement 

these algorithms on real quantum hardware as it becomes available. Even a few percent weight reduction 

in components can save millions in fuel over a fleet’s lifetime, so the stakes are high. This challenge and 
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its outcomes reveal two things: companies are actively seeking quantum-powered improvements, and 

hybrid algorithms (where quantum handles a part and classical does the rest) are likely the intermediate 

state for many real-world uses. 

Takeaway 

Conclusion of Trend: Quantum computing is on the cusp 

of transitioning from lab to practical tool, and its interplay 

with AI will be significant. For forward-looking 

organizations, now is the time to get quantum-ready: 

adopt quantum-safe encryption, track quantum 

computing progress relevant to your industry, and 

perhaps run pilot projects with quantum cloud services to 

build expertise. 

The timeline is not certain – we might see a big quantum 

breakthrough in 2026, or it might take a bit longer. But the 

momentum and investment (tens of billions globally in 

R&D) make it highly likely that in the late 2020s, quantum 

computers will start contributing meaningfully. When that 

happens, the difference between having experimented with quantum vs could not be like the difference 

between companies that embraced digital early and those that did not – i.e., adapt or fall behind. 

Quantum computing should be viewed as a complement to AI and classical computing: together, they 

form a more powerful triad. Imagine a future drug discovery pipeline: AI generates candidate molecules, 

a quantum computer precisely evaluates their quantum chemistry, classical HPC runs large-scale 

simulations on top – and humans make final decisions. This hybrid workflow could slash development 

time for cures. Similar synergy can happen in logistics, climate modeling, cryptography (quantum RNG 

plus post-quantum encryption), etc. 

In preparation, businesses should: 

Ensure data integrity by upgrading crypto and protecting sensitive info (so it’s safe even in a post-quantum 

world). 

Invest in talent development (maybe send some team members for quantum computing courses, 

collaborate with startups or university programs). 

Monitor industry-specific quantum algorithms: join consortia or user groups to stay updated. 

Plan for integration: think about where quantum computing could fit in your IT architecture if a cloud 

service becomes available that offers a quantum speed-up. 

The coming together of quantum computing and AI are often touted as “the Quantum-AI era” – quantum 

can boost AI’s power, and AI can help manage quantum systems’ complexity. It’s a potent combination 

that, if realized, could solve scientific and business problems that were previously unsolvable. That 

prospect makes it a trend that no forward-thinking organization can afford to ignore. The next few years 

will likely mark the dawn of practical quantum computing – a development which will be felt across 

industries, much like the advent of classical computing or the internet – albeit starting in niche areas and 

then expanding. Companies poised to leverage it could achieve breakthroughs akin to having a “secret 
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weapon” in computation. In sum, quantum computing’s emergence, in tandem with AI, stands to catalyze 

the next wave of innovation in the latter half of this decade. 
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Comparative Analysis of Trends 

Trend Business Impact 
Adoption 

Readiness 
Time-to-Value Primary Risks Outlook 

1. AI 

Collaborators 
★★★★★ High Immediate 

Quality drift, 

over-reliance 
Strong “act now” 

2. Secure AI 

Agents 
Enabler Medium–High Short 

Data leakage, 

compliance 

Mandatory 

foundation 

3. Healthcare AI ★★★★★ Medium Medium–Long Liability, bias 
High-value but 

regulated 

4. Research 

Partner AI 
High Medium Medium Verification, ethics 

Rapid acceleration in 

R&D 

5. Smarter AI 

Infra 
Foundational 

High 

(cloud-led) 
Indirect Capex, energy limits Essential for scaling 

6. 

Context-Aware 

Dev 

High Very High Immediate 
IP risk, developer 

over-trust 
Enterprise-ready 

7. Quantum + AI Revolutionary Low Long 
Hardware gaps, 

PQC threat 
Watch and prepare 
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Key Risks and Mitigation Strategies 
Major Risk Mitigation 

AI errors / bias Keep humans-in-the-loop; test and audit outputs 

Security & privacy Policies, training, enterprise AI platforms, data 
masking 

Employee adoption Retraining, communication; position AI as 
augmentation 

Regulation & ethics Monitor standards; align practices; ethics review 

Quantum risk to crypto Adopt post-quantum encryption; plan migration 
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Conclusion 
The seven trends presented – from AI teammates to quantum computing – collectively depict an AI-driven 

transformation underway across business and society. A few overarching insights emerge: 

Human-AI synergy is the goal: In nearly every trend (collaboration, healthcare, coding, research), the best 

outcomes arise from AI augmenting human expertise, not replacing it. Organizations should cultivate this 

partnership. Train employees to leverage AI as a tool for insight and efficiency, while also training AI on 

human knowledge and context. Those that master this synergy will “amplify the ingenuity of their people 

with the speed of AI.”  

Trust and responsibility are prerequisites: Deploying AI (or any advanced tech) at scale demands a 

foundation of trust – security, transparency, fairness. Companies must proactively address the risks 

(security breaches, bias, errors) through governance, or else face setbacks. The winners will likely be those 

who implement robust “AI guardrails” so they can confidently push AI to its full potential in core 

operations. Earning trust – from employees, customers, regulators – is a competitive advantage in the AI 

era.  

Acceleration of innovation: AI is not just automating tasks; it’s enabling leaps – diagnosing diseases earlier, 

designing products faster, decoding scientific mysteries. Businesses that incorporate AI in R&D and 

strategic planning will innovate more rapidly. This faster cycle – ideas to implementation to results – 

creates a snowball effect of learning and improvement. It may well determine the next leaders in various 

industries. Importantly, as AI (and quantum) solves more problems, this frees human capacity to focus on 

new challenges, potentially creating a virtuous cycle of innovation.  

Need for agility and learning: The coming years will feature breakthroughs (and some setbacks). 

Organizations should stay agile – pilot new technologies on a small scale, learn, and be ready to scale up 

what works. This may require a cultural shift to more experimental mindsets, breaking silos between IT, 

R&D, and business units. Upskilling the workforce is critical: tomorrow’s employees might need to 

interpret quantum outputs in the morning, and craft prompts for an AI code assistant in the afternoon. 

Fostering continuous learning will ensure the organization can surf the waves of change rather than be 

drowned by them.  

Long-term vision, short-term action: While some trends (like quantum advantage or fully autonomous 

labs) play out over a longer horizon, the preparation must begin now. Companies should develop 

roadmaps: e.g., implement AI collaboration tools this year, adopt initial healthcare AI modules under 

supervision, start refactoring for post-quantum encryption by next year, etc., all aligned to a vision of 

where the industry will be in 5+ years. This dual approach – capturing immediate wins (like coding copilots 

or customer service chatbots) while positioning for future disruption (like quantum, or AI-driven business 

models) – will differentiate the leaders from the laggards. 

In closing, the year 2026 stands at a crossroads where multiple advanced technologies simultaneously 

mature. Enterprises have a unique opportunity – and challenge – to integrate these advances in a cohesive 

strategy. Those that do will achieve leaps in productivity, innovation, and capability, potentially leaving 

competitors far behind. On the other hand, ignoring or hesitating on these trends could mean falling 

irrecoverably behind during the next few years – a classic “innovation gap” that might be hard to close 

later. 
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One key unifier is AI: it’s present in every trend (even quantum computing uses AI, and vice versa, in their 

development). We are entering an age where AI is woven into the fabric of every business process and 

scientific endeavor. Thus, organizations should cultivate AI fluency at all levels – not just among data 

scientists, but executives (to steer AI ethically and strategically) and frontline employees (to apply AI in 

daily tasks). 

It’s also important to remember the human element in all this change. Technological trends are only as 

good as the human purpose they serve. Whether it’s curing diseases, reducing drudgery in work, creating 

better customer experiences, or solving global challenges, we should aim these powerful tools at 

worthwhile targets. As Mustafa Suleyman (CEO of Microsoft AI) noted with the medical AI breakthrough, 

“the line of sight is to make the very best expertise available to everyone, unbelievably affordably” – that 

sentiment can apply broadly. The ultimate promise of these trends is to amplify human potential and 

access knowledge/solutions worldwide.  

 

For our deep-expert audience, the call to action is clear: take these trends from watchlist to action plan. 

Evaluate where they fit in your context, conduct experiments, allocate budget, and most importantly, 

cultivate the talent and culture to harness them. With a considered approach, the result will be not just 

staying ahead of the curve but shaping the curve – driving your industry forward. The trends of 2026 

present no shortage of complexity, but within that lies extraordinary opportunity to those bold enough 

to seize it. In summary, the organizations that combine technological foresight with strategic execution 

will ride the next wave of AI-driven transformation to new heights of success, while delivering greater 

value to customers and society. 
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