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Abstract - Brain drain, the exodus of proficient and talented persons from their nation of origin to
another one, has been a significant worry for India in recent decades. This problem has resulted in a
deficiency of highly educated professionals in essential industries such as healthcare, engineering, and
technology—sectors vital for a developing nation like India. About 20 to 40 million Indians live and work
outside of India. Every year, between 60,000 and 75,000 doctors and engineers leave the country in
search of better pay, better job opportunities, and better study facilities. India’s brain drain is caused by
a lack of higher education options, research funding and facilities, pay that is lower than global
standards in both the public and private sectors, and few opportunities to move up in your career,
especially in specialized fields. The shortage of doctors in India is over 50% of the actual need, which gets
further aggravated by the concentration of medical expertise in urban areas. Likewise, premier
engineering and technology institutes in India can accommodate less than 2% of students who qualify
every year. The consequences span economic, social, and developmental realms. The invested taxpayer
money in subsidized higher education is rendered fruitless. Vital sectors are now heavily dependent on
expatriates and face lags in specialist care. For instance, India has only one doctor for every 1,700 citizens
as against the WHO recommended 1:1,000. Also, reduced productivity and innovations in science and
technology weaken India’s global competitiveness. Developing nations who earlier turned to India for
technical expertise are now forging collaborations with China. To mitigate this complex phenomenon,
India needs a multi-pronged approach of advancing higher education, boosting research facilities,
incentivizing Indian talent to return from abroad and implementing policies that improve standard of
living. The government can fund the expansion of top colleges and universities, upgrade infrastructure in
terms of well-equipped labs, computational facilities and so on while the private sector can contribute
through competitive pay packages and a strong thrust on research and development. Scheme and
policies aimed at non-resident Indians can also catalyze reverse brain drain. Overall, a collaborative
long-term strategy is indispensable for India to retain and regain human capital - her most precious
resource.
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1.INTRODUCTION

1.1 Definition of Brain Drain and Brain Gain

The movement of skilled professionals across borders is a global economic reality today. Highly talented
individuals tend to emigrate seeking better opportunities - whether entrepreneurial, economic, social, or
even political. This phenomenon of human capital flight is called “brain drain” when developing or
stagnated economies lose human resources to more stable and prosperous economies. Brain drain can
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deprive countries of innovators, pioneers in respective domains who contribute to overall development. At
an intangible level, it represents a loss of investment in education and skills too. The receiving states, on
the other hand, gain from the influx of knowledge and expertise. This is characterized as “brain gain”. Brain
circulation is also used to depict the mobility of talent across nations.
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Fig -1: Brain Drain In India

The concept of brain drain originated in the 1950s and 60s when mass migration of skilled workforce was
observed from the United Kingdom to USA, Canada and other regions offering lucrative research
positions and career growth. In the Indian context, brain drain, also known as human capital flight, has
been an economic challenge since the colonial period when the British Empire attracted India’s
engineering elite to manage their interests. Post independence, it has corresponded strongly with the
quality of living, income disparity, political atmosphere within the country and demand dynamics abroad.
Periods of accelerated economic growth have managed to stem brain drain while times of uncertainty,
stagnation and limited local opportunities have triggered spikes in the exodus of doctors, nurses,
engineers, and scientists among other fields like finance and law.

As per current UN estimates, India witnessed a total emigration of 17.9 million from 1990-2020, trails
behind only Mexico and China. Conservatively India loses $35 to $50 billion per year in foregone
economic growth owing to brain drain especially in the areas that accelerate socio-economic
development like healthcare, technology, research, and education. An estimated 2 to 4 crore Non
Resident Indians live and work abroad which includes over 60,000 doctors and 75,000 engineers leaving
annually in pursuit of higher salaries and better opportunities overseas. This outward supply-demand
gap costs the Indian healthcare system $8 billion per year as per an ICFI study. India’s top technology
graduates and professionals are significantly more likely to emigrate too.
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Fig -2: Balancing Human Capital Movement Impacts

At the root, limited higher education seats, research funding, career incentives along with substandard
infrastructure have created a push effect. Pull factors like exposure to advanced coursework and
technology, mentorship opportunities in developed nations and access to innovation networks which can
propel research and entrepreneurship also draw Indian talent abroad. Family ties, through the emigration
of close relatives and descendants too reinforce this self-perpetuating phenomenon. Economic
liberalization and global connectivity in international education, employment have eased this brain
circulation as well across developed nations and emerging economies.

1.2 Scope of Brain Drain Problem in India

The movement of India’s skilled workforce and talent across borders, widely termed as brain drain, has
emerged as a critical challenge facing the country across vital socio-economic sectors. Domains
requiring advanced expertise like healthcare, engineering research, technology and education serve as
key examples plagued by sheer lack of qualified, eminent specialists owing to years of uninterrupted
brain drain to developed nations offering higher remuneration and state-of-art facilities for research and
innovation.

While emigration figures reveal that only about 1% of India's total population leaves the country, this
segment constitutes predominantly of well-educated, highly skilled individuals in respective fields. As per
recent UN estimates, India has over 17.9 million people living outside the country which trails behind only
China and Mexico. High level government reports have pegged the annual exodus of doctors, engineers,
nurses, scientists, and technology experts to be over 50,000 from India.

The US remains the top destination for Indian immigrants constituting over 2.4 million NRI population while
Middle East, Europe, Australia, Canada emerge as other favored destinations. New global hubs like
Singapore and Hong Kong are magnets for finance and tech talent. Periods of accelerated economic
growth and policy incentives have managed to stem brain drain briefly while times of uncertainty,
stagnation and limited local opportunities have triggered spikes in the exodus of human capital. Issues
like ageing population, stringent immigration policies and record high visa issuance by countries like
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Australio, Canada to Indian students and professionals continue expanding the scope of brain circulation
from India.
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Fig -3: Brain Drain Problem in India

Economically, India loses between $35 to $50 billion yearly owing to lost productivity, foregone economic
growth and investing in subsidized higher education of students who eventually end up migrating.
Healthcare bears the maximum brunt with current doctor to population ratio at 1:1700 against WHO
standards of 1:1000. The US, in contrast has 1 doctor for every 310 people indicating the yawning gap India
stares it. Likewise, India produces highest number of engineers in the world but 80% remain unemployable
for advanced positions, triggering immigration to countries willing to invest in re-skilling. Availability of
cutting edge infrastructure and consistent funding policies by global leaders in healthcare research and
tech innovation also weaken India’s competitiveness.

Socially, accelerated urbanization concentrated in metro cities, rising costs of living, high inflation,
expense of quality education and the issue of reservation have caused resentment among upper middle
class educated Indians. The growth of nuclear families with global exposure has also reduced social
stigma traditionally associated with settling abroad. Numerous immigration schemes by Canada,
Australia to attract young immigrants have thus gained traction among Indians aspirants too.
Technological advancement in connectivity, communication channels, international academics and
employment avenues have facilitated seamless mobility of global talent.

In summary, India’s systemic challenges in creating adequate advanced positions, an uncertain
regulatory environment facing private investors, poor standards in research training combined with
higher quality of opportunities in countries actively recruiting foreign workforce have together expanded
the scope and scale of ongoing high skill immigration. Arresting brain drain warrants a long-term,
strategic intervention targeted at talent retention by strengthening educational institutions through
public and private collaboration, upgrading research infrastructure via latest technologies, aligning
academia with industry needs and devising holistic immigration plans.
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2. CAUSES OF BRAIN DRAIN IN INDIA

2.1 Limited Higher Education Opportunities

The shortage of adequate higher education institutes and restricted intake capacity relative to eligible
student population and aspirants marks one of the fundamental factors underlying the relentless brain
drain confronted by India over past decades.

In terms absolute enroliment, India has witnessed massive expansion of higher education since
independence from less than 1 million to over 37 million students as per latest AISHE 2018-19 statistics. The
gross enrollment ratio has also doubled to 27%. However, much of this growth has been primarily
quantitative, lacking emphasis on quality and academic excellence barring few public and private
institutes of eminence. Moreover, the seats available even in premier technological and medical colleges
significantly trail behind rising demand.

As illustration, the Indian Institutes of Technology (lITs) and Indian Institutes of Management (lIMs) are
globally acknowledged for their rigorous academic standards and produce highly skilled graduates
routinely recruited by MNCs and overseas universities. Yet, the 23 IITs functioning currently have total
capacity of little over 11,000 undergraduate seats annually to absorb almost 1.5 million aspirants
competing through the JEE entrance. Likewise, the student intake capacity in 20 operational IIMs stands
modestly at around 4,000 pupils vis-a-vis 6 times larger applicant pool through CAT examination, many
possessing stellar academic credentials.

Such limitation in access to premium higher education, research guidance and faculty mentorship in
niche domains acts as foremost push factor driving migration of meritorious candidates. Further analysis
reveals that except IITs, [IMs and few other Central institutions, a bulk of enrolled students graduate from
affiliated colleges and rural universities grappling with deficient infrastructure, outdated curriculum, and
inadequate faculty strength. There also exists a spatial imbalance in location of quality colleges across
urban and rural settings.
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Fig -4: Factors Contributing to Brain Drain in India

Coming to professional and technical education, India faces perpetual shortage of institutes imparting
high level skills. The number of allopathic medical colleges offering MBBS seats have grown nominally
from 387 to 540 in over a decade resulting in dismal doctor to population ratio of 1:1700 compared to WHO
standards of 1:1000. Likewise, advanced super specialty courses in cardiology, neurosciences, oncology
etc. which require extensive clinical training are constrained to under 10,000 seats yearly whereas almost
70,000 MBBS graduates compete for these positions.
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Barring private capitation fee colleges, government run medical institutions are plagued by dearth of
hospital beds, modern diagnostic labs, patient inflow, and full time teaching faculty - causing graduates
to opt for PG courses abroad. Similar trends prevail across dental, nursing, pharmacy, and biotechnology
streams - forcing aspiring BTech/MSc qualified applicants to consider studying overseas right after
college.

In summary, shortage of quality higher education avenues that nurture innovation, scholarship and
entrepreneurship has systemically rendered India's complex examination based education model a
preliminary qualification platform for eventually seeking admission into foreign universities. Addressing
this bottleneck necessitates an actionable roadmap directed at augmenting top institutions, upgrading
existing colleges, redesigning dated syllabus, building advanced skill centers, incentivizing teaching
profession, and investing extensively in remote or rural areas through access to virtual classrooms and
digital resources.

2.2 Lack of Infrastructure and Facilities

The availability of high-quality infrastructure and latest facilities to enable impactful research, hands-on
experimentation, advanced skill development and access to innovation networks represents a pivotal
prerequisite for nurturing talent within any knowledge economy. India grapples with substantial deficits
on these fronts that have collectively curtailed its global competitiveness in attracting and retaining
gifted scholars and specialists across domains.

Barring few notable exceptions in the form of Indian Institutes of Technology (lITs), Indian Institutes of
Science Education and Research (IISERs), select Central Universities and premiere public medical
institutions like AIIMS, most higher education institutes and research centers in India reflect poor
standards when benchmarked on infrastructure parameters against leading global universities. From
dedicated laboratory spaces equipped with precision devices, computational facilities housing high-end
computers and data analytics tools, sector-specific experimental test beds to digital classrooms
optimized for immersive teaching methods - glaring resource gaps challenge students and faculty daily.

As illustration, many state engineering colleges built decades ago lack basic amenities like functioning
washrooms, let alone advanced mechanical or electronic workshops for students to hone practical
knowledge relevant in industry careers. With lacking emphasis from university management on upgrades
and renovations, talented UG/PG scholars inherently get drawn to overseas campuses boasting world-
class infrastructure. Similar trends prevail across humanities and social science branches bereft of
quality library resources, offline/online journals or access to global digital repositories that help shape
pioneering research ideas.

Likewise, hospital infrastructure available to majority of government medical colleges fail to meet
standards on metrics like functional medical equipment, biochemical assays, patient inflow, hygiene
levels and availability of advanced specialty treatments. This hampers depth of clinical exposure and
ability to examine complex illnesses. Even reputed institutions face shortages of adequate hostel
capacity, sports infrastructure and basic healthcare support like nutritionists, counselors given intense
study routines - factors valued highly while choosing global universities.

The scenario turns even graver for scholars pursuing highly specialized niches like biotechnology,
nanomaterials, remote sensing etc. which mandate consistent access to sophisticated instruments,
prototype design labs, simulation tools, big datasets, and supercomputing facilities for meaningful
research. While India takes pride in its cost-efficient space and nuclear programs, university ecosystems
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here lack comparable test facilities and virtual experiment platforms casts that enable translational
research critical for budding scientists. Consequently, migration to nations like France, Germany, Japan
and Australia that invest substantially in building cutting-edge scientific infrastructure and welcome
foreign researchers remains commonplace.

\! 1 )
Higher Research Medical
Education Colleges
J’ W J/
Poor Resource Poor
Standards Gaps Facilities
Migration of
Talent

l

Countries with

Better
Infrastructure
A
Potential
Solutions
|} 1 l 1 b
Dedicated Increase Public- Skill-Building New
Collaboration R&D Private Programs Technologies
Zones Spending Partnerships in Teaching

Fig -5: Lack of Infrastructure and Facilities

Setting up dedicated zones or clusters for collaboration between academia and industry, increasing R&D
spending as a share of GDP, forming public-private partnerships to pay for infrastructure projects,
creating practical skill-building programs that meet market needs, and using the newest technologies to
make teaching more effective are all things that could turn India into a global talent hub by fixing
infrastructure problems.

2.3 Lower Salaries and Compensation Packages

The prospect of higher financial remuneration abroad marks a dominant factor influencing the decisions
of high skilled Indian talent from doctors to engineers when considering immigration. Salary structures
and compensation packages associated with most specialized professions within India fail to align with
global industry standards. This disparity, which widens further when factoring in better facilities and lower
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taxes abroad creates huge monetary incentives for migration.

Analyzing the medical sector, an Indian doctor with MBBS degree and MS/MD specialist qualification
earns between INR 50,000 to INR 150,000 monthly even a decade into clinical practice at leading hospitals.
Accounts of 18 hour duties and overburdened schedules are commonplace. In contrast, physicians
occupying comparable positions in United States, Canada, Australia, and Gulf regions take home around
8 to 12 times more when converted to INR - that too under strict shift hour regulations.

Likewise, the case for engineers and technology experts is similar. For instance, the average monthly
salary package of IIT computer science graduates having 6 years of experience at one of India's
prestigious IT firms ranges between INR 9-11 lakhs. However, the exact same profile commands USD 115K -
160K yearly (290 lakhs +) at global majors like Google, Uber, Microsoft, and Adobe in the USA, inclusive of
annual stock grants, bonuses and other benefits.

The picture remains unchanged across academicians, lawyers, chartered accountants, and
management graduates as well where both public and private sector pay scales fail to reward
specialized expertise adequately. Mostly, the cream of every graduating batch from IITs, lIMs and other
elite institutions gets instantly absorbed by foreign universities, investment banks and analytics firms at
packages which are almost unimaginable locally. This creates a negative impression among following
batches and fuels immigration aspirations further.

In fact, data shows that projected GDP per capita income for India by 2024 is expected around $2,700
while advanced economies like the US, Japan, Germany etc. will be averaging between $45,000 to
$60,000 by then - highlighting wide prosperity gaps upcoming employees consider. Issues like higher tax
brackets, elevated costs of living, low rupee valuation etc. further shrink disposable income in India across
professions.
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Fig -6: Salary Disparities Between Indian and Global Professionals

Without matching global pay scales and non-monetary benefits for high skilled talent, India will
continually struggle to convince citizens educated here yet open to opportunities worldwide. Turning the
tide requires governmental and private sector initiatives directed at progressive reforms in compensation
norms, localized tax relaxations, provision of generational housing, exposure to global work setups and
funding support for innovation. Nigeria's reversal of doctor brain drain through enhanced pay & facilities
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after 2000 highlights that financial security retaining talent.

2.4 Lack of Research Funding and Career Growth Prospects

Nurturing a robust research and innovation ecosystem represents a key determinant of progress and
global leadership for any ambitious nation in modern times. From influencing economic growth models
to technological self-reliance and social development, countries investing in fostering their knowledge
capital through science, technology and humanities research have reaped rich dividends. However,
India’s inconsistent funding allocations and opaque promotion policies have systemically stymied career
growth avenues for talented academicians and scientists - forcing the brightest minds to seek
opportunities overseas.

Analyzing research expenditure trends, India spent merely 0.7% of its GDP on R&D in 2019 while advanced
economies like South Koreq, Israel, Japan invest 2 to 4 times more relative to economic productivity and
size. In terms of absolute annual budgets, India allotted $14 billion for S&T research in 2021 through various
scientific agencies and academic bodies. Contrast this with the $150 billion, $120 billion, and $80 billion
yearly appropriations by United States, China and Europe respectively just for cutting-edge technologies
like artificial intelligence, genetics, robotics, clean energy to grasp the yawning input resource gap Indian
scholars tackle.

The implications are two-fold - scarcity of financial support makes pure scientific research extremely
competitive and difficult to sustain for PhDs or post-doctoral students when government fellowships
cover only 20-30% aspirants. Secondly, most investigations get abandoned or fail to achieve technology
translation milestones necessary for wider socio-economic impact owing to inadequate funds backing
product development, testing, validation, and scaling. Ambitious scholars keen to build global careers
based on impactful work are hence forced to consider universities abroad or private sector roles.

India's R&D Expenditure Trends (Assumed Values)
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Chart: I: India R&D Expenditure Trends

Further, limited budgets also cripple the capacity of central scientific departments and state universities
to offer full-time permanent faculty positions to meritorious doctorates. Contractual ad-hoc
appointments deprived of stability or medical benefits, subjective evaluation metrics for career
progression along with bureaucratic hierarchies have stifled India’s talent attractiveness even within
academic circles forcing migration to institutes offering better work-life balance and succession
planning.
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The consequent trust deficit combined with funding bottlenecks has majorly shrunk India’s R&D
competence, ranking below top 50 countries on most leading indices. With the exception of premier
scientific agencies like ISRO, BARC and research arms of public sector majors, the private sector
landscape also offers limited openings across research domains in comparison to matured ecosystems
in the West. Correcting the downward trajectory warrants multi-pronged efforts including enhanced fund
allocation to 2% in the next decade, structured public-private partnerships, incentives for
commercialization, streamlined appraisal parameters, exposure to global collaboration avenues and
most critically - establishing merit, ethics, and transparency as guiding principles for nurturing research
environment.

3. CONSEQUENCES OF BRAIN DRAIN

3.1Shortage of Highly Skilled Professionals in India

The large scale emigration of gifted doctors, engineers, scientists, academics, and technocrats over the
past few decades has created an acute shortage of highly skilled talent across vital sectors within India
ranging from healthcare delivery to research, engineering, and education. Conservative estimates peg
the yearly exodus of elite Indian minds across professions to over 75,000 further fueled by attractive
opportunities in developed nations that aggressively court foreign skillsets to fill economic demand gaps
and accelerate innovation.

Beginning with medical field, India already grappled a ratio of 1 practicing doctor for 1,700 patients during
2019 as against the WHO prescribed average of 1:1000. For context, advanced healthcare economies like
Germany, France, Israel, and Australia boast anywhere between 1:250 to 1:500 doctor availability. However,
strikingly almost 10% of all foreign-settled physicians across USA, UK, Australia, and Canada happen to be
Indians - clear evidence of skill drain. Human resources data further reveals India currently experiences a
net loss of approximately 10,000 doctors every year to foreign hospitals.

The picture remains consistent across dentists, nurses, pharmacists, and rehabilitation therapists as well
- precipitating in chronic shortages, unviable doctor-patient ratios within both rural primary health
centers and city multi-specialty hospitals. Likewise, over 75% faculty positions in elite medical institutes
like AIIMS have remained vacant for years together indicating limited appeal to homegrown talent.
Similar trends prevail across scientists, engineers and niche tech professionals which get readily
absorbed by innovation centers and corporates abroad engaged in solving complex global challenges
be it clean energy, space systems or disease control.

The downstream effect of such heavy talent migration has meant key sectors critical for nation building
are now disproportionately dependent on extensive recruitment of expatriates for advanced positions
while outsourcing lower level responsibilities to abundant yet inexperienced resources. Estimates indicate
4 out of 10 engineers across top tech firms happen to be non-residents. Likewise, India imports nurses
from Bangladesh, consultants from reserves corps of retired faculty and tele-medicines services from
Israel to bridge supply deficits. Such high skill immigration dependence has not only spiked salary costs
but also strained quality, self-reliance and productivity across research labs, factories, design centers
and tertiary care institutions pleading for urgent course correction strategies.

3.2 Adverse Impact on Healthcare, Technology and Other Key Sectors
The large scale flight of medical experts and engineering talent over the years has directly impacted
India's competitiveness and self-reliance across healthcare delivery, cutting-edge research and
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advanced manufacturing sectors which play pivotal roles in driving economic growth, social progress,
and strategic autonomy for emerging economies.

Beginning with healthcare, persistent doctor shortages arising from years of unstemmed brain drain has
crippled affordable public access to quality tertiary and quaternary care across urban metro cities as
well as rural hinterlands. From basic diagnostics to complex procedures like organ transplants, India’s
healthcare system stands severely understaffed by at least 500,000 doctors as per expert estimates
resulting in over-burdened workload for available physicians, compromised patient safety standards,
subpar medical education experience for undergraduates and drastic decrease in government's planned
healthcare outreach programs.

The technological ecosystem echoes a similar quandary wherein the foremost victims remain core
engineering branches like electronics, computer science, mechanical, aerospace, instrumentation and
chemical which contribute immensely towards spearheading a nation's self-sufficiency across
strategically critical domains like defense equipment, space tech, automobiles, chip fabrication, 10T
devices etc. through skills in advanced product design methodologies, prototype experimentation, patent
registrations and hands-on industry exposure.

However, defections amongst experienced subject matter experts from these fields to pursue global tech
careers has directly impacted knowledge continuity, reduced research productivity with Indian
contributions in learning algorithms and automation designs have registered visible decline lately. Public-
Private technology alliances are also rare sightings as most disruptive solutions find applications abroad
rather than percolating locally, further shrinking competitive advantage.

The scenario exposes over-reliance on foreign collaborations even for domestic needs which is
strategically risk-prone while also limiting technology indigenization efforts in niche areas. Downstream
ecosystem supply chains spanning manufacturing, operations and after-sales service verticals also
struggle due to deficient detail-oriented engineering talent on tap locally. Similar adverse ripple effects
become noticeable across accountancy, law, analytics, and allied specializations as well after waves of
immigration.

Plugging intellectual capital leaks requires concrete efforts from both government and private sector
directed at nurturing STEM base through higher academia-industry integration, investments into
specialized infrastructure, enhanced compensation benefits, public-funded relocation support for sea-
returned talent and devising national technology roadmaps which remunerated local skills to innovate
solutions aligned with indigenous problems.

3.3 Loss of Investment in Education and Talent

Brain drain which manifests through continuous exodus of gifted individuals trained initially in India but
consistently realizing their peak professional potential overseas, also translates indirectly into ‘taxpayer
capital flight' considering the high subsidization model underlying advanced public education in the
country across fields like medicine, engineering, pure sciences etc. along with generous stipends for
doctoral scholars.

To quantify, the Indian government funds 75-85% of actual operational expenses incurred in running
premium central higher education institutes like IITs, lIMs, lISc, AlIMS along with 35,000+ colleges operating
under public universities through regular budgetary grants to the Ministry of Education and the University
Grants Commission annually. Likewise, an IIT seat costs the exchequer upwards of €10 lakh per year
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conservatively when we account for real estate, facilities, faculty salaries, hostels etc. which is almost 90%
subsidized for citizens. Add to this the 70,000+ monthly PhD scholarship annuities drawn by STEM
researchers along with inexpensive subsidized medical education averaging 45,000 per student per
annum in government colleges.

Now when the prime talent byproduct originating from investment of such sizable public funds
consistently opt for private sector R&D careers abroad or occupy medical faculty positions there, it drains
future returns from the initial spending borne by Indian taxpayers. Attempting an estimate, nearly 50% of
all graduating doctors, 30% of engineers and 60-70% PhD scholars from government aided institutes take
up long term overseas appointments depriving India of both financial dividend and intellectual
contribution these highly skilled individuals could have rendered back to advance national progress.

The stakes remain high considering education and health sectors together are amongst the highest
focus industries identified by India for channelizing recent FDI allowances considering their immense
spillover potential for economy. However structural limitations on adequate career incentives, research
funding support , staying relevant through access to cutting edge infrastructure and fair progression
pathways at home continue to divert India’s investment from harnessing domestic talent to unwittingly
developing the global skilled workforce.

For instance, medical graduates from AIIMS Delhi and PGl Chandigarh contribute to enhancing US
healthcare delivery prowess nowadays rather than serving in national missions aimed at expanding
affordable healthcare access domestically. Likewise costly fruits of publicly funded science and
technology research consistently find applications boosting innovations ecosystems across Europe,
Silicone Valley rather than percolating locally to aid ‘Make in India’ goals via vibrant government-
academia-private sector synergy. Hence appropriate policy interventions emphasizing on enhanced
PhD-Post doc placements, improved pay parity incentives, mid-career fellowships, equitable public
platform visibility and mandates fostering global alumni investment ties with Indian alma maters can
significantly raise institutional ROI.

3.4 Economic Implications

India has suffered severe economic consequences because of the widespread exodus of highly skilled
professionals over the years, including doctors, engineers, scientists, finance specialists, and others. These
consequences include both monetary losses and intangible but increased opportunity costs that limit
long-term prosperity.

As per conservative estimates, India loses up to $50 billion yearly owing to lost productivity and foregone
economic contribution from its brightest minds settling professionally overseas annually post subsidized
education here. Now considering the average Indian doctor, IT expert or academic scholar spends
roughly 215-25 lakh towards obtaining advanced technical degrees requisite for global careers, the
aggregated capital outlay loss caused by over 75,000 annual departures from these three streams alone
crosses g15,000 crore based on educated extrapolations.

This monetary detriment further multiplies when we analyze the output value deprived through
innovations, patents, clinical procedures, scientific breakthroughs, influential research publications
possible by harnessing intelligence of such fine talent within indigenous institutions and industries. The
downstream dividends could have organically advanced core strategic priorities spanning affordable
healthcare access, food security, clean energy, defense tech self-reliance and positioned India as next-
gen R&D destination.
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Further, dried pipelines also affect sectoral productivity equations adversely and spike economic costs
over time. For instance, engineer talent shortages downstream manifest in the form of hiring delays,
operational inefficiencies and quality issues for major infrastructure projects, automotive manufacturers,
electronics suppliers etc. hampering output potentials and global competitiveness. Medical tourism,
telemedicine and pharmaceutical exports get similarly impacted as reducing doctor availability inflates
domestic healthcare costs.

Likewise, Indian subsidiaries of marquee foreign companies now divert additional resources to tackle high
attrition and retrain new recruits more frequently in absence of sufficient industry employment-ready
aptitude locally. Reduced knowledge retention and continuity also stifle indigenous R&D productivity as
global firms hesitate transferring cutting edge tech responsibilities to transient Indian centers.
Mathematic estimates suggest India would have registered atleast 2-3% higher GDP growth yearly since
2001 by productively harnessing services of emigrants from one decade alone indicating massive
foregone progress.

Overall, the net result is over-dependence on immigration by advanced countries to fill local skill deficits
which causes disproportionate monetary drained. Indian doctor remittances alone contribute over $8
billion to US economy as they save critical healthcare funds better utilized for elderly care subsidies or
upgrading facilities. Hence from perspectives of national economic priorities, talent retention merits
urgent spotlight to curtail financial and opportunity costs while boosting productivity levers long term.

4. POTENTIAL SOLUTIONS

4.1 Improvement in Higher Education Infrastructure

By filling up existing gaps in academic facilities, strengthening India’s higher education infrastructure is
essential to developing talent pools with global competency and boosting the nation's competitiveness
as a desirable place for young people to pursue careers. Both the government and private sector need to
prioritize capital investments towards building next-gen infrastructure that aide delivery of cutting-edge
teaching methods, encourage immersive learning and provide sufficient access to state-of-the-art
research resources.

Specifically, budget allocations for premier government institutes like IITs, IISERs, ISI and universities with
proven excellence track record must focus on augmenting laboratory infrastructure across sciences,
engineering, medicine, and emerging technology streams. Building dedicated centers of excellence
equipped with latest equipment, computational access, testing sandbox architecture, prototyping tools
and big data analytics capacities will empower students to experiment extensively and innovate
impactful solutions aligned to current challenges.

Likewise, upgrading central and departmental libraries with global digital repositories, high-performance
computing servers with simulation software, VR studios and superior connectivity will facilitate
interdisciplinary studies. Expansion of hostel capacities to enable flexible accommodation formats
catering to married scholars and accommodation support for visiting professors besides existing
students also merits priority.

The scope further extends to medical colleges where gaps in teaching hospital infrastructure spanning
bed strength, out-patient blocks, diagnostic facilities and modular operation theatres limit practical
exposure for graduates. Similarly, technical skill centers mandated for trades like automotive repair, 3D
printing, loT installation, plumbing etc. require machines and tools upgrades to ensure curriculum
relevance.
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For breadth, the Central and State councils governing higher education need to ensure standard
compliance and minimum benchmarking for both private and public institutions in smaller towns and
rural areas through greater oversight on learning environment and inclusion of digital classrooms, smart
boards, video lecture capabilities.

Implementation methods can use corporate social responsibility (CSR) partnerships to adopt and
enhance certain institutions as centers of excellence in education. Healthy competition can also be
promoted by permitting respectable private sector education brands to grow their market share while
maintaining sufficient controls over commercialization. Creating a globally integrated ecosystem that
generates multiskilled graduates prepared for jobs across borders while encouraging them to make
contributions locally should be the ultimate goal.

4.2 Increased Research Funding and Career Growth Incentives

Raising investments in nurturing a vibrant research environment and implementing attractive succession
policies for retention of accomplished talent across academia and scientific establishments represent
two major intervention avenues for arresting brain drain stemming from lack of career incentives for
scholars in India.

Presently, India’s gross annual R&D spend hovers at 0.7% of GDP which trails behind smaller economies
like Israel, Singapore, South Korea (4%), Germany (3%) who strategically deploy high research budgets for
advancing domestic innovation. For reversing the tide, both Central and State governments along with
private sector need to collectively commit larger outlays through new scholarship programs, lab
infrastructure funds, university endowments, early career grants while also assuring continuity in research
support for deserving candidates beyond PhD tenures.

Specifically, competitive fellowship avenues for brilliant postdoctoral scholars in niche scientific domains,
could support prototyping of promising ideas over 3-5 years horizons before transitioning to faculty roles
or technology commercialization thereby incentivizing them to continue research within India. Top
graded PhD candidates can also be offered direct entry as Young Scientists in government organizations
like DRDO, ISRO and CSIR with dedicated project funding of Rs 50 lakh besides customized labs, resources
and guided autonomy.

For humanities and social sciences space, creation of new faculty positions across state and central
universities based on recommendations from current eminent chairs can strengthen teaching capacity
while also enhancing career appeal for young doctorate. Global online lectureship avenues with foreign
universities can also encourage distinguished scholars to collaborate while continuing local assignments.

In medical field, structured sponsorship by health department for higher super specialty abroad in return
for post qualifications service commitment at India based institutes for fixed tenure afterwards provides
career progression. Improved pay parity for doctors at government hospitals, assured pathways to
professorship roles based on OR statistics and transparent institutional support for attending global
conferences remain vital.

Such interventions backed by equitable performance metrics beyond mere number of publications,
bureaucratic transparency, and ethics in allotting competitive grants can systematically transform India
into a preferred R&D career destination for youth by valuing expertise contribution. The ultimate outcome
will be reverse brain gain.
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4.3 Competitive Compensation Packages

Benchmarking salary packages and non-monetary benefits across both public and private sectors in
India on par with global standards represents a pivotal talent retention intervention for arresting
continuous loss of gifted individuals towards foreign institutions providing superior financial incentives.

Presently, large income disparities prevail as entry level engineers at leading technology firms in India
draw 26-10 lakh yearly versus USD $100k+ (280 lakh+) offerings for similar software developer roles in
Silicon Valley. Likewise, senior doctors with decades of experience at premier hospitals in metros take
home not more than 260 lakh annually versus £150,000 (215 crore+) guaranteed incomes for
comparable designations in NHS, UK. Even in academic careers, professorial leads at global universities
enjoy higher pay parity owing to better structured tenure linked packages.

While mandating private sector majors to align compensation strategies closer to global breakups
seems unfeasible fiscal call, public institutions across healthcare, scientific research and education
domains have wider room for grafting competitive policies that incentivize talent retention. For instance,
establishing pay commission-formulated salary structures for government doctors on call duties,
medical academics, and scientists with 40-50% weightage for rare expertise can enhance appeal.

Likewise, distinguished national chairs at central universities for experienced faculty with international
exposure inclusive of research sabbaticals, funded visits to prestigious institutes and guaranteed tuition
fee waivers for children will aid wider talent attraction. Tax adjustments allowing rut exemption on 50% of
incomes for academics engaged in nation building research also compensate for opportunities
overseas.

For breadth across wider job ecosystems, state governments can emulate Gujarat by drafting non-
resident policies that guarantee preferential interviews for qualified citizens with foreign exposure to tap
global best practices. Emerging sectors like data analytics, loT and Al can club work-permit easing for
desired overseas candidates with attractive relocation support corpus between g10-20 lakh to facilitate
reverse migration.

Overall, realigning staff pay norms, localizing overseas work culture advantages and assurances on
income stability for niche expert segments can transform India’s appeal for talented youth beyond cost
arbitrage reputation. The ultimate outcome will be reverse brain gain over the next decade.

4.4 Opportunities for International Collaborations

The prospects of global mobility for ambitious researchers and specialists through funded tie-ups with
marquee foreign institutes, knowledge exchange programs and structured international visitor leadership
initiatives collectively termed as ‘global in reach’ opportunities play pivotal role in incentivizing talented
youth to continue contributing from within home nations. India must proactively harness similar
collaboration channels to retain and regain intellectual talent.

For instance, competitive public-funded secondments by bodies like UGC, AICTE, ICAR, ICMR and DST for
deserving mid-career teaching faculty at government institutes to reputed universities in United States,
Europe and Asia Pacific for up to 6 months will elevate competence through peer learning, boost research
productivity by forging critical partnerships and also encourage Indian Diaspora talent overseas to
maintain academic ties back home through visiting scholar roles.

Likewise, initiating innovative partnership models like joint research chairs co-funded by MHRD and invitee
country government to facilitate deputation of globally acclaimed subject experts to India as visiting
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faculty at IITs and central universities while continuing research overseas will be impactful. Similarly,
sponsoring exceptional woman scientists with motherhood commitments to undertake short
collaborative projects at pre-eminent laboratories worldwide through flexi-work and telecommute
alternatives can also boost female participation.

For students, scaling up existing student exchange avenues through governmental MOUs focusing on
project traineeship opportunities around priority SDG goals will fast-track solution learning. Joint double
degree pacts around niche postgraduate domains involving tie-ups with Ivy leagues and Russell Group
also improves quality benchmarking for Indian institutes. Centralized repositories on remote multilingual
internships also aid wider industry exposure.

Moving forth, NITI Aayog and Invest India collaborating to launch exclusive program verticals promoting
diaspora entrepreneurship through structured mentoring, legal and funding assistance besides visibility
networks to promote innovative Indian solutions at global startup summits and Afro-Asian incubation
hubs will spur knowledge circulation.

Overall, formalizing global handshake models centred around maximizing talent inflows and minimizing
outflows will organically reverse drain only when world class peer engagement cements India’s
positioning as preferred “Innovate-In-India” destination for high skilled youth.

4.5 Policy Changes to Attract Talent Back to India

Devising strategic policy interventions aimed at catalyzing reverse migration of accomplished Indian
talent from abroad across areas like tax incentives, preferential entry norms and relocation support
mechanisms merits urgent priority to compensate intellectual capital drain confronted for decades.

For instance, the Union government could introduce a 'High Skilled Indians Remigration Scheme' on the
lines of similar initiatives by countries like China, Malaysia, and Chile with attractive provisions like two
years long income tax holiday for returnee citizens with advanced foreign degrees or proven expertise
gained over decade long stint overseas across science, technology, medicine, arts and allied niche
domains.

Additionally, such individuals could be offered GST exemptions for imported personal goods up to 215
lakhs on return, spouse visa assurances and fee waivers on international schools for children. Separate
skill quotas for accomplished artists, culinary experts, and linguists willing to return can boost
preservation of Indian heritage globally. Eminent scientists of Indian origin desirous of settling back can
be extended premium institutional access and resources to head mega research projects.

Similarly, the Ministry of Health in coordination with Medical Council of India must target nonresident
Indian doctors through policies assurances like 3 years compulsory rural tenure leading to permanent
faculty posts in government medical colleges and preferential award of land for small nursing homes in
Tier 2 cities post overseas practice. Likewise, fast tracked license approvals for opening specialty hospitals
by diaspora entrepreneurs coupled with health credit subsidiaries for medical equipment imports up to
an extent can incentivize relocation by expats.

For wider talent pools, state governments could grant preferential entry routes for qualified citizens into
public sector units across niche areas like renewable energy, electronics, automation, data sciences, loT
etc. where global exposure adding immense value. Relaxing domicile requirements for 31 year olds with
advanced foreign degrees for writing state public service commission exams can boost bureaucratic
talent pool. Reservation up to 10 percent of seats at IITs/IIMs for children of Indians returning after over 5
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years overseas stay will resonate strongly with aspirational middle class.

Overall, such interventions collectively over the next 4-5 years hold potential to bolster India’s appeal as
career destination for globetrotting talents once they priorities financial stability thereby retaining
intellectual wealth created through taxpayer funds domestically. The ultimate outcome will be reverse
brain gain benefiting nation building.

5. CONCLUSION

5.1 Summary of Key Points
The outward flow of skilled talent from India’s large education system, widely termed as brain drain,
continues to impose monumental economic, social and competitiveness challenges for the country.
Beginning in the 1960s, this human capital flight spanning doctors to engineers, academics to investment
bankers has accelerated with over 17.5 million Indians now settled abroad - constituting world's largest
diaspora community globally.

At the crux, systemic limitations plague premier public education institutes and research centers -
ranging from deficient higher education infrastructure, opacity in career progression policies, wide
compensation gaps and scarce funding avenues to drive innovation. An uncertain regulatory
environment also limits private sector capacity to absorb or retain gifted graduates. Consequently, the
rich intellectual dividend -cultivated through toxpayer funds gets leveraged overseas, causing
proportional detriments.

Analyzing magnitude, India loses almost $50 billion GDP annually owing to reduced productivity and
foregone contribution from emigrants. Critical sectors like affordable healthcare, indigenous defense
equipment, automobiles, electronics, and energy self-sufficiency bear the maximum impact owing to
acute shortages of detail oriented talent necessary for problem solving complex strategic and
infrastructural priorities. Deep technology research across cutting edge areas also gets hampered as
aspiring Indian scientists move out, causing innovation gaps.

However, recent global mobility also opens new collaboration opportunities if channelized optimally.
Hence arresting the outflux warrants concrete interventions - beginning with doubling annual R&D
investments to $100 billion over 5 years, upgrading higher education infrastructure through public-private
efforts, boosting practical exposure to new age skills, improving pay parity for niche expertise, structured
overseds engagement initiatives and targeted diaspora outreach drives promising preferential relocation
terms.

Execution of such multidimensional efforts in mission mode through participative approach has potential
to transform India as a talent accelerator hub by incentivizing youth to ‘Innovate in India’, ‘Manufacture in
India’ and ‘Prosper in India’. The ultimate barometer of policy efficacy will be registering sustained reverse
migration amongst accomplished class global citizens of Indian origin in this decade. Future economic
dividends from reverse brain gain could conservatively be estimated upwards of $80 billion by 2030
across augmented productivity, efficiency dividends and import substitution gains as specialists relocate
back.

In conclusion, India possesses the demographic advantage which, if adequately skilled, professionally
fulfilled and digitally equipped, can orchestrate the country’s rise as an economic powerhouse driven by
resident intellectual horsepower. But to achieve this vision, the race against brain drain must be
undertaken now in earnest.
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5.2 Recommendations for Addressing the Problem
Arresting the continuous outward talent flow confrontation requires decisive action across domains
spanning fiscal incentives, policy reforms and delivery system improvements in a concerted manner.

Foremost, substantially higher budget allocations towards human capital development merit urgent
spotlight. India must target doubling annual higher education expenditure from existing 1.2% of GDP levels
to at least 2.5% over the next 5 years focused on infrastructure upgrades, curriculum overhaul, teaching
capacities, vocational integration and research opportunities to nurture internationally competent talent
at scale.

Likewise, central and state funding corpus targeted towards pure sciences, biotechnology, digital
economy research merits 4 fold elevation from present 0.7% of GDP levels to harness innovation for self-
reliance. Mandating CSR funds from private sector towards adopting academic mentorship at industrial
training institutes for skills development can boost employability quotients.

At policy level, urgent reforms pertaining to performance metrics for academic progression, tenure linked
salary incentives, streamlined IP filing support for clinicians and transparent study sabbatical provisions
can encourage talent retention in public sector. Strategic manpower planning to forecast critical skill
deficits across emerging technology areas also allows preemptive talent development efforts through
institutional tie-ups.

Implementation wise, structured mechanisms for validating authentic clinical or published research
insights against claimed accomplishments by applicants and construing eligibility for competitive
scholarships, faculty promotions and international secondments can root out false claims. Periodic
external audits on utilization of project grants also foster accountability.

For inclusiveness, centralized national portals on research openings, achievement dashboards and e-
mentorship collectives further democratize opportunities for gifted individuals across metro as well as
remote locations. Annual reviews of faculty openings across central and state institutions must factor
regional diversity during selections. In summary, optimizing resource allocation efficacy, reforms uptake,
output measurement integrity, upskilling avenues and penetration of existing initiatives together
constitute vital pillars for India towards progressing as a global scientific and economic talent hub within
a decade. The ultimate deliverable is sustained reverse brain gain.

5.3 Call for Collective Action by Government, Private Sector and Academia

Stemming the tide of continuous outward migration of gifted scholars and highly skilled talent warrants
collaborative efforts from policy makers, academic leaders, and industry captains alike with focused
charter.

At governmental level, urgent priority on enhancing quality benchmarks for public education institutes,
research laboratories and pediatric hospitals represents vital starting point besides budgetary
commitments for infrastructure revamps, computational facilities, prototype design studios and
advanced medical instrumentation critical for hands-on learning.

Fostering repeat faculty and student exchange programs with leading global universities also aids peer
expertise transfer, elevates competence, and establishes India as attractive research hub for foreign
aspirants too eventually. Strategic overseas academic chairs funded by MEA and HRD Ministry covering
niche research areas also bolster physical presence abroad.
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Private sector needs to play catalytic role by adopting ancillary skills institutions through CSR arms for
upgrading practical training, equip students with workplace exposure via internships in emerging
domains and assist in curriculum design abreast with market essentials. Premier corporates diversifying
operations to Tier 2 Indian cities can work with local municipalities to develop infrastructure and assured
placements thereby minimizing talent flight to metros.

Industry majors operating globally also possess wherewithal for becoming ambassadors to facilitate
faculty secondments, enable sabbaticals and promote Indian student engagements at marquee foreign
varsities which serve self-interest too longer term through dedicated talent funnel creation offshore.
Corporates must also commit higher spend focus on pure sciences - be it funding travel grants or
underwriting prototyping.

Academic leaders have foremost task at hand to implement transparent mechanisms for student
mentoring, ensuring filed patents get converted to marketed products through licensing support,
optimize IPR policy for equitable inventor shares and proactively court talented alumni into adjunct or
distinguished visiting roles back at Indian alma maters. Overall, institutionalizing Triple Helix Models of
collaboration among government-academia-industry triad with larger purpose of fueling innovation
ecosystems sustainably and incentivizing youth to “think-create-prosper-give back” locally by valuing
expertise contribution will be gamechanger. The ultimate deliverable is sustained reverse brain gain over
the next decade.
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