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Agenda 

I am going to touch upon 
AI and Productivity in the 
following three scenarios:

1. AI and Economic 
Productivity 

2. AI and Healthcare 

3. AI and Scientific research 

And then transition to: 

4. Preparing for the Future: 
Augmenting Human 
Intelligence with AI



Introduction

AI is transforming productivity across 
industries.

The convergence of AI, robotics, and 
automation is enhancing productivity 
and redefining efficiency.

This presentation explores AI’s role in 
enhancing productivity, drawing from 
key research.



The Age of AI 2016

marked the year Artificial 
Intelligence (AI) came of age, as 

noted by The Guardian.

2025

In 2025, it would be an understatement to 
say that AI has profoundly impacted 

organizations, societies, and individuals.



Journey of AI 

Source: Alowais et al. BMC Medical Education (2023) 23:689 https://doi.org/10.1186/s12909-023-04698-z



AI and 
Productivity 

Enhancement

Exploring AI’s Impact on Economic 
Growth and Efficiency



AI’s Role in Economic 
Productivity

• AI streamlines repetitive 
tasks, optimizing efficiency.

• Robotic Process 
Automation (RPA) reduces 
operational costs.

• AI enhances decision-
making through data 
analytics.

• Governments leverage AI 
for better public service 
delivery.



The Economics of AI

• AI as a general-purpose 
technology reshaping 
labor and capital.

• AI’s impact on wages, job 
markets, and inequality.

• AI-driven automation 
shifts human labor 
toward complex, creative 
tasks.

• New economic models 
emerge around AI 
adoption.



Key Themes

This book (2019) presents AI as an economic disruptor that lowers prediction costs, shifts labor dynamics, 
and reshapes market structures. While it brings efficiency and growth, it also raises challenges related to 
inequality, regulation, and market concentration. Policymakers and businesses must adapt strategies to 
harness AI’s benefits while mitigating risks.

•AI enhances prediction capabilities, making decision-making more 
efficient.

•As prediction costs decline, complementary skills like judgment and 
human expertise become more valuable.

AI as a Prediction 
Technology

•AI automates routine cognitive tasks, shifting labor demand toward 
tasks requiring creativity, social intelligence, and adaptability.

•While AI displaces some jobs, it also creates new opportunities by 
augmenting human capabilities.

Impact on Labor 
and Employment

•AI’s influence on economic growth depends on data access, market 
competition, and regulatory frameworks.

•Large firms with vast datasets may gain a competitive edge, 
potentially leading to market concentration.

Market Structures 
and Economic 

Growth

•The book discusses bias in AI models, privacy concerns, and the role 
of public policy in ensuring fair AI adoption.

•Governments must balance innovation with regulation to promote 
equitable economic benefits.

Ethical and Policy 
Considerations

•AI accelerates R&D, automation in knowledge work, and scientific 
progress, leading to faster breakthroughs in fields like medicine and 
materials science.

AI in Innovation 
and Scientific 

Discovery



Key Themes

AI and RPA's Impact on Economic Productivity:

• Efficiency and Cost Reduction:

• AI and RPA streamline repetitive tasks, leading to faster 
operations and reduced errors. This automation decreases 
operational costs and reallocates human resources to more 
strategic roles.

• Innovation and New Business Models:

• The integration of AI fosters innovation, enabling the 
development of new products and services. Businesses can 
leverage data analytics to identify market trends and customer 
preferences, leading to more personalized offerings.

• Enhanced Decision-Making:

• AI systems analyze vast amounts of data to provide insights, 
supporting informed decision-making. This capability allows 
organizations to respond swiftly to market changes and optimize 
strategies.

• Labor Market Dynamics:

• While automation can displace certain jobs, it also creates 
opportunities in tech development, maintenance, and oversight. 
The workforce may shift towards more complex and creative 
tasks, necessitating upskilling and education.

• Public Sector Applications:

• Governments implementing AI and RPA can improve public 
services, enhance policymaking through data analysis, and 
increase transparency, thereby boosting public trust and 
engagement.

Handbook of Artificial Intelligence and Robotic Process Automation: Policy and Government 
Applications Edited by Al Naqvi & J. Mark Munoz ( 2020)



Economics of AI: 
A Different Take

• Despite some predictions that AI 
will double US GDP growth, 
Acemoglu expects it to increase 
GDP by 1.1% to 1.6% over the next 
10 years, with a roughly 0.05% 
annual gain in productivity.

• Given this mix of benefits 
and drawbacks, Acemoglu and his 
colleagues think it may be best 
to adopt AI more slowly than 
market fundamentalists might like. 
While government regulation is 
one way to promote that measured 
pace, he also thinks that if the cycle 
of “hype” around AI diminishes, 
then the rush to use it “will 
naturally slow down.”

• Course Correction will be tough if 
we drive its growth fast.



Robots and Workplace 
Productivity

• Automation increases 
manufacturing efficiency.

• AI-powered robots in 
logistics, healthcare, and 
customer service.

• Enhanced productivity 
leads to cost savings and 
higher output.

• Human-robot collaboration 
augments workers rather 
than replacing them.



The data demonstrate that firms that adopted 
robots between 1990 and 1998 (“robot 
adopters”) increased the number of jobs by 
more than 50% between 1998 and 2016, while 
firms that did not adopt robots (“non-
adopters”) reduced the number of jobs by more 
than 20% over the same period

Robots and Firms: A study based on firm-level 
data from Spain, a country with one of the 
highest robot density levels per worker in 
Europe.

Michael Koch, Ilya Manuylov, Marcel Smolka, Robots and Firms, The Economic Journal, 
Volume 131, Issue 638, August 2021, Pages 2553–2584, https://doi.org/10.1093/ej/ueab009

It reveals a productivity-enhancing 
reallocation of labour and market 
shares across firms, with robot-
adopting firms creating new job 
opportunities and expanding their 
scale of operations, while non-
adopters experience negative 
output and employment effects in 
the face of tougher competition.

https://doi.org/10.1093/ej/ueab009


Robots and 
Productivity 

• A study (2018) analyzed the 
economic contributions of modern 
industrial robots, using novel panel 
data on robot adoption within 
industries in seventeen countries 
from 1993 to 2007. 

• Findings suggest that increased 
robot use contributed 
approximately 0.36 percentage 
points to annual labor productivity 
growth, while at the same time 
raising total factor productivity and 
lowering output prices.

Georg Graetz, Guy Michaels; Robots at Work. The Review of Economics and 
Statistics 2018; 100 (5): 753–768. doi: https://doi.org/10.1162/rest_a_00754

https://doi.org/10.1162/rest_a_00754


AI in Business – Case 
Studies

1. Amazon: AI-driven 
demand forecasting 
and personalized 
recommendations.

2. UPS: AI-powered route 
optimization saves fuel 
and delivery time.

3. IBM Watson: AI 
accelerates drug 
discovery in 
healthcare.



General Electric (GE) – AI-
Driven Predictive 

Maintenance

• Outcome: 

o Reduced maintenance costs by 10-20%.

o Increased machine uptime, leading to a 
20% boost in productivity.

o Enhanced operational efficiency by 
optimizing resource allocation.

• Challenge: GE needed to reduce 
downtime and maintenance costs 
in its industrial machinery.

• AI Implementation: GE adopted 
AI-driven predictive maintenance 
using machine learning 
algorithms to monitor equipment 
health and predict failures before 
they occurred.

Using Artificial Intelligence and 
Machine Learning, predictive 
analytics can help you learn 
patterns, identify anomalies, and 
troubleshoot asset and process 
performance issues quickly.



RAE Project: Urban Infrastructure Study in India

Case Study: Karnataka State Road Transport System 
(KSRTC) Mysore Intelligent TRAnsport System 
(MITRA), also known as Mysore ITS.

ITS aims to improve passenger 
safety, fleet efficiency, services, 
and traffic situation by providing 
real-time information on the 
traffic system, deploying advanced 
display and communication 
technologies, a Central Control 
Station (CCS), and intelligent 
display boards.

The ITS covers 500 buses 
at 105 bus stops, six bus 

stands, and 45 columns of 
the city bus stand to 

facilitate passengers to 
get real-time 
information.

Digitalized Urban Public Facilities



Artificial 
Intelligence in 
Health Care

Digital Learning Collaborative
Consortium on Value and 

Science-Driven Health Care
National Academy of Medicine 

(NAM)

The Hope, the Hype, the Promise, the Peril



Premise
AI  creates a virtuous cycle of  data with every patient 
encounter is captured into a “collective memory” of health 
services to inform and improve patient care and the health 
system. 

Enormous datasets generated, both in the formal health care 
setting, and from from medical and consumer devices, wearables, 
patient-reported outcomes, as well as environmental, community 
and public health sources. 

The landscape include structured data as well as text, images and 
sounds. also includes data “mash-ups” from commercial, legal, 
and online social records.

AI offers the most promise in harvesting knowledge from that 
collective memory and to maximize the value of electronic health 
records (EHRs).

AI will be the “payback” for the investment in EHRs and their use 
for tasks such as monitoring a patient for emergencies



Key Takeaways 
from the Report

• AI can enhance patient 
care, reduce costs, and 
assist clinical teams.

• High-quality, 
standardized, and 
representative data is 
crucial.

• Ethical concerns: AI must 
prioritize health equity 
and inclusivity.

• Trust depends on 
transparency, but 
requirements vary by use 
case.

• AI should augment 
human decision-making, 
not fully automate it.



Recommendations for AI in Health Care

Invest in AI education 
for healthcare 
professionals.

Implement AI best 
practices, focusing on 
real-world needs.

Develop regulatory 
frameworks balancing 
innovation and safety.

Use post-market 
monitoring to ensure AI 
tools remain effective.

Prioritize AI solutions 
that truly enhance 
patient outcomes.



Key Applications

• Radiology, one of the first areas that saw a lot of AI applications. 

• Aiding doctors in speedier diagnosis with higher precision.

• Cancer screenings, like a mammogram or lung cancer screening, 
leverage AI to help produce results faster. 

• Studies have shown that radiologists had improved diagnostic 
performance for detection of breast cancer at mammography when 
using an AI computer system for support, done with no additional 
reading time, independent of the type of cancer lesion or quality of 
diagnostic image.

Clinical Decision Support 

A growing body of evidence suggests 
that AI-supported mammography 
screening is feasible and safe and can 
reduce workload.
A recent German study called the PRIAM 
(2025)demonstrated that AI-supported 
mammography screening led to a 17.6% 
higher breast cancer detection rate 
compared to standard methods.

https://www.nature.com/articles/s41591-024-03408-6#Sec9


Personalized 
Medicine

• AI customizes treatments based on genetic, clinical, and 
lifestyle factors.

1. Proteomics and AI for Disease Treatment:

• The UK Biobank, in collaboration with 14 pharmaceutical 
companies, has launched a proteomics initiative utilizing AI 
to understand and treat diseases. By analyzing extensive 
genetic data, AI models can identify precise disease subtypes, 
allowing for tailored treatments 



Personalized Medicine
AI customizes treatments based on 
genetic, clinical, and lifestyle 
factors.

Proteomics and AI for Disease 
Treatment:

The UK Biobank, announced in 2025,  in 
collaboration with 14 pharmaceutical 
companies, has launched a proteomics 
initiative utilizing AI to understand and 
treat diseases. 

By analyzing extensive genetic data, AI 
models can identify precise disease 
subtypes, allowing for tailored 
treatments 

https://www.ukbiobank.ac.uk/



AI-Driven 
Predictive Modeling

• AI algorithms process vast 
amounts of data, including 
genomics, proteomics, 
microbiomics, and clinical 
information, to provide precise 
diagnoses, treatment 
recommendations, and 
prognoses. 

• This integration offers a holistic 
view of patient health, enabling 
personalized and effective 
interventions. 

• One example from SIEMENS 
Healthineers. 



Mark Maybury, Former Executive Director of MITRE and SBD’s first Chief Technology 
Officer, discusses the humungous potential of commercializing AI in healthcare. SBD built 
an extensive pipeline of ecosystems and invested in corporate venture capital in 
companies that would potentially realize new, innovative solutions. 

Cites the example of Foresite, which provides patient care and eldercare consisting of the actual 
sensors and makes use of a variety of inputs, including depth-sensor technology, under-mattress pads, 
and motion detectors to continually capture a range of information, such as respiratory rate, bed 
restlessness, gait, motion, and activity. For example, based on gait analysis, the platform could predict 
whether someone is going to trip or fall over in a period of time. While preserving privacy, we want to 
encourage people to live safely at home, said Mark.Maybury in my podcast 



Telemedicine & Virtual 
Assistants

AI-powered chatbots and remote 
monitoring improve accessibility to 
healthcare.

Applying artificial intelligence (AI) in remote 
patient monitoring (RPM) can help streamline 
healthcare delivery for patients at home.

FDA-cleared remote patient monitoring 
devices allow clinicians to monitor vital signs, 
including heart rate, heart rate variability, 
blood pressure, blood oxygen level, and more. 
With AI, monitoring and managing patients’ 
health conditions without geographical 
barriers provides precise, personalized care 
and early detection of complications.



Robotic 
Surgery 

• The robotic technique 
increases total 
production at the 
hospital level between 
21% and 26%, coupled 
with a 29% 
improvement in labor 
productivity

Efficiency and productivity gains of robotic surgery: The case of the English National Health Service by 
Laia Maynou, Alistair McGuire, Victoria Serra-Sastre (2024)



AI and Drug Discovery and Development 

AI is revolutionizing drug discovery by accelerating the process, improving efficiency, 
and potentially leading to better, faster, and more effective treatments by analyzing 
vast datasets, predicting drug properties, and identifying potential drug targets.

Paul D, Sanap G, Shenoy S, Kalyane D, Kalia K, Tekade RK. Artificial intelligence in drug 
discovery and development. Drug Discov Today. 2021 Jan;26(1):80-93. 



AI and Scientific Research 

• Physicist Mario Krenn describes AI as 
a muse, inspiring novel scientific 
discoveries, while others see it as 
a maverick co-scientist. 

• The National Academies of Sciences, 
Engineering, and Medicine released a 
report (2022)advocating Automated 
Research Workflows (ARWs) to 
accelerate discovery by closing the 
knowledge Discovery Loop. 

• ARWs integrate computation, laboratory 
automation, and tools from AI in the 
research process ⎯ designing 
experiments, observations, and 
simulations; collecting and analyzing 
data; and learning from the results to 
inform further experiments, 
observations, and simulations to 
accelerate scientific knowledge 
generation, by orders of magnitude, 
while achieving greater control and 
reproducibility in the scientific process.

Dan Atkins, Chair, 
Expert Committee 
discusses how 
these innovations 
can propel 
research and 
scientific 
discoveries into 
new frontiers at an 
accelerated pace 
in an episode 
of InfoFire.

AI as a Muse and a Maverick Co-Scientist?



• This book (2023) is a unique collection that 
introduces the AI, Machine Learning (ML), 
and deep neural network technologies that 
are leading to scientific discoveries from the 
datasets generated both by supercomputer 
simulations and by modern experimental 
facilities. 

• The book sets the scene with articles on Data-
Driven Science and diverse application 
domains from astronomy, energy, health, and 
others. 

• Tony Hey in an episode of InfoFire with me 
(2023) emphasizes the significance of curated, 
large-scale scientific datasets encompassing 
both experimental and simulated data.

• He talks about Turning data to discovery and 
hence the critical importance of data in every 
discipline to help advance research 
highlighting for example the Surveillance, 
Epidemiology, and End Results (SEER) 
Program of NIH

• And calls for adopting open data and 
developing a robust infrastructure for 
Managing Big Data in Science



AlphaFold to OpenFold

• In late 2020, DeepMind, a London-based 
artificial intelligence (AI) company now 
under Google’s parent company, 
Alphabet Inc., announced the success of 
its AlphaFold 2 program.

• Talking about Tony joined the chorus of 
scientists who have hailed remarkable 
achievements of AlphaFold and credits 
David Baker, for insisting on the scientific 
openness of these initiatives. 

• One must highlight the commendable 
initiatives of keeping the code open and 
launching the AlphaFold Protein 
Structure Database in 2021

• OpenFold, a fast, memory efficient and 
trainable implementation of AlphaFold2, 
is remarkably robust at generalizing 
even when the size and diversity of its 
training set is deliberately limited,



Future Trends in AI 
and Productivity

• AI-driven innovation in new 
industries.

• Hyper-automation: AI, RPA, 
and IoT integration.

• AI-powered augmentation 
of human intelligence.

• Global economic shifts due 
to AI adoption.



This Report based on their experiment evidences that AI Augmented Knowledge Workers 
expanded their capabilities and concluded that AI is  A Powerful Brainstorming Partner 



Adopting and Adapting to AI

Approaches and Evidences 



To AI or Not to AI? Not Even 'When'—But 'Now' and 'How'

• Amidst the data deluge we face, the sheer volume of information needed for 
decision-making exceeds human processing capabilities.

Source: Handbook of Artificial Intelligence and Robotic Process Automation: Policy and Government 
Applications Edited by Al Naqvi & J. Mark Munoz ( 2020)



Gen AI and 
Productivity 

• A new study on the impact of generative AI on highly skilled workers finds that when artificial 
intelligence is used within the boundary of its capabilities, it can improve a worker’s performance by 
nearly 40% compared with workers who don’t use it.

 Key Findings
• Productivity Enhancement: Consultants 

using AI completed 12.2% more tasks 
on average and finished tasks 25.1% 
faster compared to the control gup

• Quality Improvement: AI-assisted 
consultants produced outputs rated 
over 40% higher in quality than those 
without AI assistance



Two Approaches to AI Adaptation 

Choose your style



Adapting to 
Technological Change 

• How do we prepare the Workforce for future 
Productivity challenges ?

• In my view the answer lies in the key fundings 
of the  HBS Working paper.

• Workforce has to remember couple of  key 
points from the Two reports:

• AI doesn't just increase productivity but 
expands it.

• Highly skilled ones can improve their 
performance 40% more

• So, one needs to deploy to augment their 
Intelligence, expand capabilities and AI is  A 
Powerful Brainstorming Partner 



Adapting to Technological Change 

AI significantly enhances productivity across 
industries.

Need for responsible AI policies and workforce 
adaptation.

The future of productivity depends on human-
AI collaboration.



Data and 
Collaboration: The Key 

to the Future
• Strengthen research and 

innovation by making data 
openly accessible.

• Open Data and Open Science 
accelerate discovery and drive 
productivity.

• Collaboration across disciplines 
and industries is essential for 
navigating technological 
change.



Thank you 

Questions?
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