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Abstract
The use of unmanned aerial vehicles (UAVs), also called drones, is growing rapidly across many domains,
including disaster management. Developed countries like the USA have been increasingly investing in their
drone technology to reap maximum bene�ts in the future. Since the usage of UAVs is the next big revolution,
developing countries like India have also started to map the potential of this industry. The Indian government
has cautiously started to use drones to combat natural disasters like cyclones and provide after-relief services
on multiple occasions. Both the US and India experience countless natural calamities each year given their
geographic conditions. While the US has moved towards extensive drone usage to combat these disasters,
India is still struggling with its drone industry. Given the stage of the economy and the post-pandemic recovery,
it is necessary to study the extent to which India can invest in drone technology when compared to the US on
the basis of its economy. Moreover, besides the economy, the government regulations largely govern the
functioning of an industry in a given country; on one side, where the US has extensively promoted the use of
drones and eased the regulations, India still follows a slightly rigid approach to it. Hence, studying the future of
these regulations and the Indian economy in general with one of the leading economies, i.e. the US, in
consideration would help us to get a better understanding of both - the future of the drone industry in India and
the scope of its growth in terms of disaster management.

Introduction
The technical term “Unmanned Aerial Vehicles (UAVs), popularly known as “drones” usually refers to any
unpiloted aircraft. These aircraft can vary in size from as large as an aircraft to as small as the palm of one’s
hand. They carry out a wide range of tasks, from military operations to product deliveries. (Built In, n.d.)

Drones were �rst introduced and used by military and aerospace industries, specially designed to help in
surveillance processes. With advancements in technology and growing consumerism, drones have paved their
way into mainstream segments. Their level of driving ranges from fully automated (i.e. advanced autonomy
wherein it’s wholly self-regulated via sensors) to remotely piloted (wherein manual instructions are given).
Similarly, their capability of �ying varies in the terms of height and distance. (Kelley, n.d.)

Though drones are at an infancy stage at the moment, their mass adoption is predicted by several researchers
and top-notch companies. (Divya, Business Insider, 2019)

Besides the military, drones are being extensively used for advertising, disaster management, last-mile
deliveries, agriculture, outer space operations, photography, and so on. Their exponentially growing use makes
them a key route of transition into the new era of technology and consumerism, making them a prime topic of
advanced research. (Beth, n.d.)

In recent years, developing countries have also adopted the usage of drones and have been using drones
extensively across segments. In the case of India up until 2014, there was a blanket ban imposed by the
government on the use of civilian drones. This ban was later removed in 2018 only to have vigorous and very
strict rules. There was a need to secure approvals from several law enforcement agencies, �ll 25 different
forms and pay up to 72 fees. Even so, everything has changed since then. From 2021 there have been revised
Drone Rules 2021. Like all other technology, there has also been a surge in the use and adoption of drones in
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the pandemic. In India, agriculture, mining, infrastructure, emergency response, transportation, and geospatial
mapping are just a few of the projected sectors where drones will be used. Currently, they are used to map and
survey land, but businesses have realised their commercial purposes as well. (Nidhi, 2021)

In the area of disaster management, the �rst 72 hours of the disaster are extremely critical. The damage
controllers seek to do both - control the disaster and save the lives of people. During such times, drones are
extensively used to ensure rapid response, delivery of suppliers to unreachable areas, gain information of the
impacted areas, and capture imagers for surveillance and communication. (Precision Hawk, 2019)

A natural disaster occurs due to natural phenomena and is categorized into geophysical (such as
earthquakes), hydrological (such as �oods and hurricanes), climatological (such as wild�res), meteorological
(such as cyclones), and biological (such as epidemic) disasters. (What Is a Disaster?, n.d.)

Natural disasters like hurricanes and cyclones are usually formed over the oceanic warm waters of the tropics.
These occur when the warm air above the ocean begins to rise and gets replaced by the cooler air, leading to a
continuous process wherein large clouds are formed accompanied by thunderstorms. These thunderstorms
then continue to grow and rotate around the earth leading to what is called a “hurricane”. Hurricanes typically
occur in the Atlantic Ocean, North Paci�c Ocean, South Paci�c Ocean, and the Indian Ocean. (How Do
Hurricanes Form?, n.d.)

In the case of India, multiple states like the Union Territories, West Bengal, Andhra Pradesh, and Maharashtra
have been declared as "very highly prone" 41 "highly prone" to cyclones by India Meteorological Department
(IMD) scientists. (NDTV, 2015)

Focusing on the Union Territory - Pondicherry, its district called Yanam is one of the 12 most cyclone hazard-
prone districts in India. Being surrounded by the Bay of Bengal on one side, Yanam has a humidity level of over
70% in the morning and over 60% across the day throughout the year. Citing it location, it enjoys the monsoon
of both - the South-West and North-East. (The editors of Encyclopaedia Britannica, n.d.)

The storms and depressions formed in the Bay of Bengal in the month of May, and during September to
November, travels across the east coast, severely affecting the region in the form of thunderstorms, heavy rain,
tidal waves, and strong winds. Presently, given the metro area population of Puducherry in 2021 is 856,000,
there is a huge scope of using drones to combat such natural calamities, especially the hurricanes and
cyclones, to ensure prompt disaster management and supply of essentials to all the people.

On the other hand, developed countries have been using drones for decades now. First used for military
purposes and as ammunition, drones have now been streamlined for routine uses and have captured a
majority market. In countries like the USA, drones are being used across almost every segment, from military,
IoT and technology, disaster management to designing and schooling. (Financial Times, n.d.) Unlike the Indian
government, the American government has long supported the use of drones for commercial purposes. Citing
�exible regulations and lesser restrictions, the USA has encouraged mass usage of drones and is looking
forward to converting them into a household product. (Drone Laws, n.d.)

In the case of disaster management, the USA has a considerable history of using drones to combat natural
disasters. For example, during Hurricane Florence’s landfall in September 2018, the North Carolina Department
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of Transportation (NCDOT) launched a pre-emptive drone response to assess the conditions and take
precautionary measures. (Jennifer P., 2018) Similarly, a tornado damaged dozens of homes and injured people
in Amherst County, Virginia. Following this, a high school technology club was granted permission to use
drones to assess the damage in impacted areas that helped to get an aerial view of the damage caused and
also aided in the securement of personal belongings lost during the tornado. On a similar note, the incident of
the Creek and Skirball �res tearing through Los Angeles was controlled by �re�ghters using drones for the �rst
time. The drones were used majorly to locate property damages caused by the �re.

The potential of drone usage for disaster management makes it extremely signi�cant to study and understand
its deployment in India as in the case of the USA that would further help to reap its true bene�ts in India and
understand the severity of any risks involved. For instance, drones were extensively used when Philadelphia,
the largest city in the state of Pennsylvania and the 6th most populous city of the United States, was hit by
Hurricane Ida. Hurricane Ida was formed as a tropical depression in the Caribbean Sea on August 26, 2021,
and increased to a hurricane the next day before making landfall over Cuba. The storm then strengthened to a
Category 4 as it moved toward the Louisiana coast.

The hurricane lasted from August 26, 2021, to September 4, 2021, becoming the ninth named storm of the
2021 hurricane season, tied as the �fth strongest in history, and the costliest storm to hit the mainland U.S.
(The Flood People, n.d.)

The current metro area population of Philadelphia in 2022 is 5,756,000. The city is located in an area where the
cold air comes from Canada and the warm ones come from the Gulf of Mexico. The result is an unstable
climate, with waves of bad weather alternating with clear and sunny days. The wind blows frequently as well.
(Philadelphia Climate, Weather By Month, Average Temperature (Pennsylvania, United States), n.d.)

Drones were extensively used during the hurricane as they provided the department with a means to navigate
the mishaps and increase e�ciency. For instance, the Cranford police used drone mapping signi�cantly to
assess the scale of �ooding. Usage of drones helped them to complete a typical all-day task in roughly 20
minutes, allowing for quicker availability of data to rescue teams which then helped them to identify which
rescue vehicles will be needed for these areas, thus increasing the speed of resource allocation and rescue
efforts. (McNabb, 2021)

Through this research paper, we aim to examine the scope of drone usage in India based on the economic
factors when compared to these economic factors of the USA. The economic comparison of both countries
will help us to understand to what extent can India use drones as a tool for disaster management. Since
economic factors involve information about the scalable level of GDP, employment opportunities, level of
investments/savings, government expenditure, etc., these factors govern the growth potential of any given
industry and hence, would deliver a considerable re�ection. (Pettinger, 2019)

Literature Review
As reported by Goldman Sachs, globally, the use of Unmanned Aerial Vehicles (UAVs), popularly known as
drones, across sectors like urban services, entertainment, advertising, health care, disaster management, etc.
has increased signi�cantly over the last few years (Goldman Sachs).
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This has been made possible partly due to the advancement in technology, particularly the advent of fast
microprocessors, supporting intelligent autonomous control of several systems and, partly due to the fast-
changing consumer space which thrives on immediate actions.

In recent years, TNO publications have also researched the usage of drones extensively, reaching the
conclusion that at several instances with prohibitions, limitations, or environmental constraints that hinder
accessibility, drones prove to be effective. TNO also used drones in drowning detection tests to demonstrate
their applicability (Scheveningen, 2021).

There is extensive literature on drones and their applicability across segments. As our focus point, drones are
being used across the world as a tool for disaster management. As stated by various disaster management
organizations, the �rst 72 hours after any disaster are critical. Responders rely on geographical location details
to maximize damage control and maximize safety. They rely heavily on this information to strategize the
safety steps. In situations with very high altitudes, detecting accurate

information gets very di�cult and risky when done manually. Hence, the use of drones is becoming
increasingly prevalent to detect such places and deliver rescue teams. Responders use drones for various
reasons: to gain instant situational awareness with mapping technology and imagery, to help �re�ghters
identify hot spots, to capture imagery for communications, to cover news, to search for any survivors, to
identify post-disaster infrastructure damage, and to create before-and-after maps of the impacted area.
(Lutkevich, What is a drone?, 2021).

In real life, several places like Nepal, North Carolina, Virginia, and so on, have used drones for disaster
management during �oods, earthquakes, forest �res, tornadoes, etc. Moreover, multiple countries including
India have used drones to combat Covid by - mapping inhabited lands in rural areas to provide safe
vaccination, picking up lab samples, and delivery and transportation of medical supplies, aerial spraying of
disinfectants, public space monitoring and guidance; drones have proven to be highly useful in such situations
(Bhargava & Reuter, 2021).

India, with its unique bio-geographic, hydro-meteorological, and agro-climatic circumstances, has long been
vulnerable to a variety of natural hazards, which could possibly turn into catastrophic disasters due to the
vulnerability of the growing population, which is primarily poor. About 60% of India's territory is sensitive to
earthquakes of varying intensities; about 40 million hectares are vulnerable to �oods; and about 68 percent of
India's cropped area to drought every year, with 33% categorized as "chronically drought-prone" and 35% as
"drought-prone."

Moreover, due to its unique geo-climatic characteristics, India has historically been prone to natural disasters,
and it has recently, like all other countries throughout the world, become equally vulnerable to numerous man-
made disasters. In the last few decades, the frequency and intensity of disasters have increased dramatically.
Human and economic losses may have been reduced in many disasters if preventive, mitigation and
preparedness steps can be taken. (Government of Puducherry, 2021)

Furthermore, there has been growing recognition around the world that disasters and their consequences
(damages and loss) occur not only as a result of the severity of this 'natural hazard' phenomenon but also as a
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result of the fragility or vulnerability of the exposed elements, which are grouped together to indicate the
elements at risk.

India's approach to disaster risk reduction and climate change adaptation measures has undergone a complete
turning point. In contrast to the past emphasis on a relief-centric approach, India has begun

to adopt a holistic and integrated framework for disaster management, correctly highlighting the
interconnection of the economy, environment, and development. (Jayaraman.V)

For instance, Pondicherry is one of the most cyclone-prone areas in India. Yanam in Puducherry is included in
one of the 12 most cyclone-prone districts in India. The "extremely high prone" districts were

affected by the most cyclones, according to the study, which looked at cyclone patterns in the country from
1891 to 2010. (The Economic Times, 2015)

Cyclones/Severe Cyclones, which originate in the Bay of Bengal and move in a westerly north-westernly
direction, affect Puducherry and the surrounding areas. In terms of frequency, there is no chance of CS/SCS in
January and February, as well as June and September. During the Northeast monsoon season, the highest
number of cyclones/severe cyclones (i.e. 6) has occurred in November, followed by two in December and April,
and one each in March, May, and October. The highest estimated wind speed of 189 km/hr and the lowest
estimated wind speed of 83 km/hr have both been recorded in Puducherry in the past. (Government of
Puducherry, 2021)

Given these climatic conditions, the Indian government has been seeking to use drones for disaster
management in such areas.

Much like the metropolitan cities of India like Mumbai, Delhi, and Bangalore that are the hubs for start-ups and
emerging new businesses which not only add value to the GDP but also provide more resources of
employment to the citizens, Philadelphia is the economic centre of Pennsylvania, home to �ve Fortune 1000
companies. GMP is expected to reach $490 billion in 2019 according to the Bureau of Economic Analysis,
making Philadelphia the seventh-largest metro area in the US. Philadelphia's GMP was valued at $445 billion in
2017. Banking and insurance, biotechnology, information technology, manufacturing, oil re�ning, food
processing, and tourism are all important economic drivers for the city. Moreover, a third of the city's residents
were out of work in 2015, making it the second-worst city in the US (after Detroit). The city's largest employers
are the federal and local governments. (Bureau of Economic Analysis, n.d.)

The situation of the economy in Philadelphia is a tale of divergence from previous trends. Workforce
development and regional economic priorities have been affected by changes in the industries that sustain
Philadelphia's economy, as well as by the changing nature of work itself. The storm damage and �oods caused
by the remains of Hurricane Ida are being dealt with by the City of Philadelphia. People who may be affected
by storm damage, including �ooding in their homes, were able to check in at reception centres set up by the
Philadelphia O�ce of Emergency Management. The Schuylkill River and other rivers in the area were �ooded
to unprecedented levels in recent years. (Reyes, 2021)
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Drones are part of the police department's arsenal of weapons. During and after Hurricane Ida, for example, it
aided in the rapid evaluation of �ood damage and the identi�cation of potentially risky or unstable spots.
Adorama Business Solutions helped the Police Department better serve the community and safeguard public
safety by out�tting and training o�cers in UAS. (McNabb, 2021)

Research Methodology
Objective 

Studying the scope of drone usage during hurricanes and cyclones in India with respect to drone usage in the
United States with a focus on the comparison of economic factors including GDP, the level of unemployment
and in�ation, the drone industry, and the government regulations in both the focus countries.

Hypothesis 
H0 (Null) : There is no scope for India to grow signi�cantly in terms of drone usage for disaster management.

H1  (Alternate) : There is a scope for India to grow signi�cantly in terms of drone usage for disaster
management. 

Interpretation
To develop on the research question i.e. To explore the scope of drone usage for disaster management in India
with respect to the USA with a comparison of economic factors including the GDP, the level of unemployment
and in�ation, the respective drone industry, and the government regulations, secondary sources were explored
and data was gathered from journals, books, internet sources, magazines, and newspapers. The collected data
enabled us to study the scope based on factors of both the countries as listed below:

1. The gross domestic product 

2. The level of unemployment and in�ation 

3. The drone Industry

4. Government regulation

A. The Gross Domestic Product:
Gross domestic product, popularly known as GDP, is a measure of the value of the aggregate output of an
economy, it is the market value of all �nal goods and services produced within a country during a given time
period (usually a year) and is commonly used measure of the value of aggregate output, to be contrasted with
gross national income (GNI).

GNI, on the other hand, is the measure of the total income received by the residents of a country, equal to the
value of all �nal goods and services produced by the factors of production supplied by the country’s residents
regardless of where the factors are located, GNI = GDP plus income from abroad minus income sent abroad.



Page 8/28

Formerly known as the gross national product (GNP), may be contrasted with the gross domestic product
(GDP). 

GDP is an important measure while studying an economy as it answers two questions  :

1. What is the size of the economy?

2. How is it performing?

By answering these questions with respect to the US and India, we can try to understand the scope of the drone
industry and the level of optimism the Indian government can direct towards its development. 

The United States of America 

1. Current economic conditions: 

According to the International Monetary Fund, as of 2022, the US continues to be the greatest economy in the
world. The United States operates as a free market economy wherein goods and services are traded in the
marketplace with little or no direct government intervention excluding sectors like defense, some retirement
bene�ts, medical care, etc. (World Economic Forum, 2020)

Economy as a whole:   

As represented by Figure 1, the US, along with the largest economy, also has one of the highest post-pandemic
GDP growth rates at 6.9%. With unparalleled technological advancements and expertise to implement these
innovations, the US has managed to maintain its dominance over the world. As a free-market economy,
excluding reserved industries, the private sector - both individuals and businesses are in charge of the market
processes, the federal government buys goods and services from these segments as and when necessary.
Businesses in the US, by far, enjoy the greatest �exibility in terms of operations and investments when
compared to any other country, leading to foreign businesses facing a very high barrier to entry when entering
the US market. Moreover, since the end of World War II, US companies have moved towards technological
developments, particularly in computers and medical, aerospace, and military equipment, nevertheless, their
advantage has diminished. The steady advancement of a "two-tier labor market," where exists a gap between
the less-educated unskilled bottom class and the educated skilled upper-class regarding, comparable pay
raises, health insurance coverage, and other bene�ts, is largely an outcome of the sudden technology and
automation wave. Since 1975, almost all of the increases in household income have been focused, received by
only the top 20% of households. Moreover, since 1996, dividends and capital gains have increased at a higher
rate than compensations or any other kind of after-charge pay6. Hence, despite a low unemployment rate of
3.9%, the majority of the employed workers fall under the less-educated and unskilled category.
(NationMaster,n.d.)  

To emerge from the Great Depression, the US government introduced the Troubled Asset Relief Program
(TARP) with an initial corpus of $700 billion that aided in the stabilization of �nancial markets. In January
2009, then-President Barack Obama signed a bill providing funds worth $787 billion which were to be used
over a period of 10 years to create employment opportunities and recover the US economy. Through conscious
efforts, the federal budget was reduced to 9% of GDP in 2011, which was then reduced to 7.6% of the GDP by
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reducing government spending. To execute greater investments in public spending and recovering economy,
the Federal Reserve Board purchased $85 billion per month of mortgage-backed and Treasury securities to
maintain lower long-term interest rates, and to keep short term rates near zero until unemployment drops to
6.5% from the December rate of 7.8%, or until in�ation rises above 2.5%. (NationMaster, n.d.)

Now, the long-term problems include stagnation of wages for lower-income families, inadequate investment in
infrastructure, rapidly rising medical costs of an aging population, energy shortages, and sizable current
account and budget de�cits - including signi�cant budget shortages for state governments, and a focus to
invest in technological advancements. 

While the US had a keen interest in investing in the drone industry, for years, the drone market was in a nascent
phase. Finally, in 2016, drone industry growth took �ight when the Federal Aviation Administration (FAA)
granted new exemptions for companies to operate drones in the U.S. through FAA Part 107. (Business Insider,
2022) The drone industry is predicted to grow to $63.6 billion by 2025. According to Statista, the sales of US
consumer drones to dealers surpassed $1.25 billion in 2020. Interestingly, almost 46% of these drone sales
have been done by the US government to take advantage of their uses in industries such as agriculture,
disaster management, supplies, national event coverages, etc. Moreover, the US defense department currently
operates more than 11,000 UAS in support domestic training events and overseas contingency missions.
(Unmanned Aircraft Systems (UAS) DoD Purpose, n.d.)

From 2012 to 2017, the US consumer drone market has experienced a spike due to rapid innovations, intense
competition, and signi�cant pricing �uctuations. Post-2017, this spike gradually slowed down due to saturated
needs and stricter regulations in terms of use. Moreover, though the drone market is dominated by several key
players, such as DJI, Parrot, Yuneec, 3DRobotic, and Syma, with new entrants offering entry-level products at
competitive prices, the competition is set to broaden further. (Drones - United States, n.d.)

As a recent example, drones were extensively used during Hurricane Ida, which was formed as a tropical
depression in the Caribbean Sea on August 26, 2021, increasing to a hurricane the next day before making
landfall over Cuba as shown in Figure 2.

On August 30, 2021, during the efforts taken by the US government to control the conditions and ensure safe
migrations of the citizens, President Biden, announced that the use of drones, and satellite imagery, will be
used to improve the effectiveness of the recovery efforts. He also asked the Federal Aviation Administration
(FAA) to supply utilities in impacted areas, focusing on the use of surveillance drones to assess Ida's
infrastructural damages. (Maness, 2021)

During the disruptive �oods in the areas of Pennsylvania, Philadelphia, and New Orleans, drones were
extensively used to both assess the situations and provide supplies in the impacted areas. Moreover, to
combat Hurricane Ida, The Florida State University Centre for Disaster Risk Policies drone team was �own by a
Blackhawk helicopter into Louisiana to lend technical expertise. Surprisingly, it was the �rst time a drone team
was airlifted to a disaster-impacted area as part of an urban search and recovery effort. 

It clearly exempli�es the increasingly vital role that drones are playing in rescue and recovery efforts as they
provide accurate, real-time data against month-old maps and records.
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Being a country with the highest GDP and ever-growing technical know-how with a huge consumer market
potential, the US has also legalized drone usage for recreational and commercial purposes, signalling a greater
expansion of the drone industry. (Drone Laws in the USA [Updated February 19, 2022], n.d.)

INDIA: 

Current economic conditions: 

Unlike the US, India is yet to become an open-market economy. Since 1991, when the Indian government
announced the Liberalisation, Privatisation, and Globalisation policy, the overall economic growth has
increased as re�ected by the GDP growth trends, where the growth of GDP shot up to as high as 8 percent per
annum.

These policies also helped to reduce controls on foreign trade and investment, accelerating the country's
growth, which averaged 7% per year since 1997. 

Agriculture has long dominated India’s economy, however, it has now opened doors to services and a modern
technology-based economy. Until today, the majority of the employed force of the country is into agriculture, on
the other hand, the service industry is contributing to the majority of economic growth.

Economy as a whole: 

The Indian economy is referred to as the middle income-level developing mixed economy. As shown in Figure
3, Despite the sharp reduction in the GDP growth rate in 2020 due to the pandemic, India continues to be one of
the fastest-growing economies in the world. The future of Indian economic growth has a positive outlook
owing to its young population base. Unlike the US, India has multiple challenges to overcome such as the
unemployment rate, poverty, various equality gaps, accompanied by recovering the output and growth lost
during the pandemic. 

Alternatively, over the past 60 years, the Indian service industry has increased from a minute �gure of the GDP
to ~54.4% between 2018-2019. (Kelly, 2021)

This has enabled the wave of entrepreneurship, start-ups, and more sustainable businesses to contribute more
to the economy leading to long-term growth with wiser use of resources and capital. Similarly, the Indian
government has started to invest in the development of its drone industry for uses ranging from defense to
disaster management and agriculture. For instance, in the recent union budget, drone-as-a-service was given
weightage, and the ‘use of Kisan drones’ for uses such as to assess crops, spray insecticides, digitize land
records, etc, was introduced in the agriculture sector. (Ahaskar & Das, 2022)

Similarly, during the pandemic, drones were extensively used by various state governments to provide supplies,
vaccines, and covid kits to multiple areas. In 2013, the National Disaster Management Authority (NDMA) used
drones for the �rst time during the Uttarakhand �oods, and subsequently in 2018 during the Kerala �oods.
However, due to government regulations, drone operations have been held back in India. The government
agencies providing drone services are required to be 'No Permission No Takeoff (NPNT) compliant' and need to
take permissions for operations like any regular operators. The issue at hand is that this is not practical under
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emergencies when prompt actions are needed to be taken to launch life-saving operations. (Gupta & Pegu,
2020)

Yanam district in Pondicherry is extremely sensitive to hurricanes and �oods. Usage of drones would help to
reap faster and better results in terms of both safety response and provision of supplies. The GDP growth
comparison of both the countries and regions will help us to understand whether drones can be used in
Yanam, Pondicherry to combat natural disasters.

Figure 5 clearly represents the vast difference in the two global superpowers, namely the USA and India. USA’s
GDP has been around 7x larger when compared with India, almost through the entire past decade. Parallelly,
Figure 6 illustrates how competitively the revenues of the drone industry have been growing in both countries.
The gap in the revenues being generated by the drone industry between the two countries can be expected to
decrease further, with India eventually taking over. This has primarily to do with the increase in usage of drones
while the population per square kilometer increases gradually with limited infrastructure availability and
upgradation. 

Moreover, over the past 2-3 years, Indian e-commerce has also seen a huge boom as physical markets
remained shut nationwide which has pushed the consumers towards being comfortable with online purchases.
This has signi�cantly increased the usage of modern logistics service providers such as Delhivery, XpressBees,
ECom Express amongst others who are on the path of optimizing the turnaround time for their deliveries.
Following the same path, the Indian government has started to use drones for emergency services and will
continue to invest further as announced in the recent Union Budget. 

Figure 4 represents the trend analysis of the USA and India GDP growth rates for the last 10 years. As it can be
seen, the GDP growth rate with respect to the GDP has been quite similar for both countries. During the
pandemic, GDP growth for both countries experienced a major dip thrashing the growth to negative. However,
both have been able to pull it up by 2021.

Following the trend line and forecasting GDP growth for the next 3 years re�ects a consistent GDP growth rate
in both India and USA. Following this, it can be concluded that given the GDP growth with respect to GDP is
similar, it is essential for India to increase its GDP to generate

more government spending into the drone industry like the US, which owns a total of 11,000 UAVs. Looking
forward, with the start of 2022, the Indian government has made big investments in the drone industry. For
instance, the Indian Civil Aviation Ministry has predicted a turnover of INR 120-150 Bn for the Indian drone
industry by 2026. Moreover, over the span of the next three years, the Indian government has targeted to attain
a corpus of INR 5,000 crore in the drone manufacturing industry, which would also create ~10,000 new job
opportunities. (Madan, 2022)

Similarly, the hurricane-prone states of India have been asked to further invest in drone technology to combat
natural disasters. The comparison of the incidence of �oods in both Pondicherry and Philadelphia re�ects that
both these regions are highly prone to �oods and cyclones, experiencing these disasters almost every year. 

As shown by the Figure 5, both Puducherry and Philadelphia are hurricane/cyclone-prone regions which have
experienced natural disasters at least once in every two years. 
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As mentioned before, drones were extensively used to combat Hurricane Ida, 2021, by the US government.
During the same time, when Puducherry faced heavy rains for a period of 3 days that eventually turned into
�ooding, the Indian Government announced �ood relief for the affected areas. 

Given the future potential of Indian GDP, the growing signi�cance of the drone industry, and greater awareness
by both government authorities and the disaster management teams, drones can be leveraged extensively to
optimize disaster response rate leading to quicker solutions and lesser casualties in India, as it has been the
case with the US. 

B. Unemployment and In�ation rate 
One of the most important economic lead indicators is the unemployment rate. Unemployment is a situation in
which job searchers are unable to �nd work. The percentage of the workforce that is unemployed is referred to
as unemployment. The number of unemployed person changes depending on economic and other factors.
Unemployed people have been actively looking for a job for the preceding four weeks and have not been able
to �nd work. Unemployment is a complicated issue that affects a country's economy as well as its social
structure. 

India's population is approximately 1.3 billion people, accounting for roughly 18% of the world's total
population. Unemployment and economic development are the two most serious issues that any developing
country's economy faces. India's most critical issue is unemployment. Every day, it becomes more serious.
Population expansion, migration, lack of practical skills, and the 

unequal distribution of industrialization - all worsen unemployment. Consequently, there is an increase in
poverty, stress, crime, and social and economic disparities.

There are several factors that contribute to India's unemployment problem, many of which are still unknown.
India's GDP and in�ation rate are two of the most important known factors in�uencing unemployment in the
country. GDP and in�ation rate are the two key elements that contribute to the problem with every developing
country's economy around the world and have an impact on high unemployment in rising economies like India.
(Factors Affecting High Unemployment in India, 2021)

To link unemployment with our focus area, in regions where unemployment is high, the after-effects of a
natural disaster worsen the situation. Considering the Union territory of Puducherry, besides being one of the
most disaster-prone areas, according to the Centre for Monitoring Indian Economy, it also has the highest
unemployment rate in the country. In June 2021, the unemployment rate in the territory was 47.1 percent,
compared to a national average of 9.2 percent. Economists claim that during the pandemic, Puducherry had
the highest unemployment rate, and that, aside from the service industry, no other essential sectors were given
priority by successive governments. It was inferred that this was due to a lack of initiative on the part of the
political leaders. According to experts, the government must modernize Puducherry to attract signi�cant
investment from major enterprises. (Dominique, 2021)

On the other hand, developed economies like the US also face similar challenges with respect to
unemployment. According to the United States Bureau of Labor Statistics (BLS), when workers are laid off,
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their families lose money, and the country as a whole loses out on goods and services that could have been
created. Unemployed workers lose purchasing power, which can lead to the unemployment of additional
workers, causing a ripple effect across the economy. Unemployment affects individuals who are still working in
this way. High unemployment is a

huge challenge for the US economy in general. Domestic consumers purchase more than 70% of what the US
economy produces through their personal consumption patterns. Because they have less disposable income,
unemployed workers consume signi�cantly less than those with a permanent salary. (Picardo & Walters, 2020)

In December 2021, the US economy added 199,000 nonfarm payroll jobs, bringing the unemployment rate
down to 3.9 percent, down 0.3 percentage points from November 2021's �gure of 4.2 percent. (Kolakowski,
2022) As municipal administrators strive to forecast what shape the city's economy will take in the coming
years, the biggest unknowns are how long the COVID-19 pandemic will affect workers and residents, and in
what ways.

From 2010 through 2019, the city economy did well in the pre-pandemic decade, matching and, in some years,
outpacing the nation in employment creation—something it hadn't done in half a century. However, for city
dwellers, job growth was mostly limited to low-wage sectors.

However, with COVID-19 the city's economy has fallen behind the national average, recovering more slowly
than many other communities. One of the most disaster-prone cities in the United State, Philadelphia continues
to lose jobs, particularly in low-wage sectors, with Black and female workers bearing the brunt of the cutbacks.
(PEW, 2022)

According to the Pew Charitable Trusts' annual State of the City report, Philadelphia's average unemployment
rate of 12.2 percent was more than four points above the national average last year, compared to a difference
of fewer than two points in 2019. According to the unemployment data, Philadelphia has a larger economic
hole to crawl out of than other cities. (Hetrick & DiStefano, 2021)

Amidst the growing unemployment rate, when Hurricane Ida hit Philadelphia, the government had more than
one challenge to deal with - along with disaster relief, there were after-effects including lack of supplies,
infrastructural losses, poverty, and the growing concerns around the future leading to discouraging
investments. To ensure the provision of basic necessities in the affected areas, drones were extensively used
and proved to be of huge advantage. Drones are advancing in a variety of areas today, including tree planting,
assisting emergency workers, search-and-rescue, and much more. While the emergence of drones and
automation has and will lead to an increase in jobs, it also leads to a loss of jobs. However, there are some
jobs that may have an impact on human labor, such as delivery, transportation, and construction. Drones are
reported to have the potential to replace $127 billion in human labor and services across a variety of industries.
(Will Drones Take Away Jobs? – Drone Tech Planet, n.d.)

Comparing the unemployment and in�ation rates for both the countries using graphical representation: 

In�ation and unemployment are the two most pressing issues confronting any emerging country's economy.
Figure 7 shows us the comparison of unemployment rates in India and the US. With respect to India, the
unemployment rate was initially around the same rate of around 5.65% to 5.27% from 2010 to 2019. However,
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there was a sharp spike in the unemployment rate in India in 2020 at 7.11% and a following forecasted
decrease to around 6.50% in 2023. 

Whereas in the US the unemployment rate was comparatively much higher in 2010 at 9.63% but had a drastic
drop in 2019 at 3.67% after which there was a spike to 8.31% followed by a heavy drop to 3.9% in 2021 and is
predicted to be steady at around 3% till 2023.

Figure 8 shows the comparison of the in�ation rates between India and the US. The comparison starts from
2010 to 2025. In�ation is de�ned as a rise in the value of most every day or common goods and services, such
as food, clothing, housing, recreation, transportation, consumer staples, and so on. In�ation is de�ned as the
average change in the price of a basket of goods and services over time. As seen in the graph, the initial gap
between the in�ation rate between India and the US is extremely high with India at 11.99% and the US at 1.64%
in 2010. Over the years, however, with the growth in India's economy, the in�ation rates have decreased
whereas the US seems to comparatively have a more steady in�ation rate. Both countries have a predicted
decrease in the in�ation rate. This implies that the use of drones could become more competitive
internationally and this will also help in the growth and increasing the exports of drones. Increased disposable
income, as well as improved con�dence, stimulates businesses to invest and enhance long-term economic
growth.

Businesses and consumers spend more money on goods and services as the economy grows. Demand often
exceeds supply during the boom stage of an economic cycle, allowing producers to boost prices. The rate of
in�ation rises as a result. If the economy grows at a high pace, demand grows even faster, and producers raise
prices on a regular basis.

In�ation can be tracked using a variety of regularly reported in�ation measures. The Consumer Price Index
(CPI), which re�ects retail prices of goods and services such as housing, transportation, and healthcare, is the
most frequently followed statistic, much as it is in the United States. (PIMCO, n.d.)

The in�ation rate post a natural disaster often faces sharp �uctuations for subsequent quarters. Natural
disasters have the ability to cause major economic disruption and are frequently accompanied by a large
human toll. Understanding the impact on pricing gives monetary policymakers more insight on how to set
policy in the aftermath of the calamity. Knowing the likely path of in�ation after a disaster has a number of
other advantages: it can aid in estimating insurance costs for rebuilding or cash settlements, it provides aid
donors with a metric for determining the value of cash donations or in-kind gifts, and it aids �scal authorities in
calculating the future costs of the rebuilding program. Finally, in�ation's trajectory has rami�cations for
exchange rate and capital account policies.

Notably, signi�cant disparities are found in the impact of disasters on output between developed and
developing countries. Similarly, the impact on in�ation is varied. In advanced countries like the US, disasters
have a small impact on in�ation, but they tend to raise in�ation in developing countries. However, the impact of
catastrophic disasters (those in the higher quartile) is greater and signi�cant even in high-income countries.
The effect of disasters on in�ation varies depending on the sub-index. The effect on food price in�ation is
often bene�cial, albeit transient. In general, the impact on housing and other sub-indices is negative.
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Hurricanes have little effect on headline in�ation, but they do have a considerable impact on CPI in�ation when
food, housing, and energy are excluded. Storms induce an initial spike in food price in�ation during the �rst six
months, but this effect is reversed in the next two quarters, leaving no major impact for the �rst year or beyond.
Floods in medium and low-income countries raise headline in�ation in the quarter in which the �ooding occurs,
but have no substantial impact in later quarters. The impact on headline in�ation in high-income countries is
negative, but not considerable. Droughts cause headline in�ation to rise for several years. (Working Paper
Series - The Impact of Disasters on In�ation, n.d.)

Given, India is a developing economy, unemployment, and in�ation post-disaster leads to prolonged effects in
terms of both - affordability and accessibility of necessary supplies and daily essentials. In the case of India,
whenever a region is hit with a natural disaster, it attracts an immediate focus of government spending at a
rate greater than other developing countries. To further quicken the relief response, India needs to �ourish its
drone industry that will help to deliver these supplies to affected areas, help in evacuation missions, and cut
down the extra costs involved in every rescue operation. On the other hand, if in�ation keeps increasing, India
will have to focus on stabilizing its economic condition - taking away its focus from investing in the drone
industry. Hence, a stable economic condition is required to explore the full potential of drone technology in
India.

C. The drone industry 
Today, drones are being used in many industries for various purposes, including delivery, site inspections,
monitoring, mapping, emergency response, and security surveillance. The implementations of drones seem
endless as there is constant innovation and new ways to use drones in more and more industries that bene�t
their businesses. For example, military units across the globe were among the �rst to recognize the bene�ts
that drones could provide to wartime strategies.

The drone industry was in its initial stages until 2016 when the Federal Aviation Administration (FAA) granted
hundreds of new exemptions for companies to operate drones in the U.S. through FAA Part 107. During the
early 1900s, the United States military began exploring drone technology to build practice targets for training.
However, it wasn't until 2013, after Amazon announced it would use drones for delivery, that the ordinary
person began to notice the commercial potential of the drone industry. While the commercial drone space has
struggled due to government regulations over the decade, the personal and recreational drone industries have
grown at a consistent rate under less scrutiny. The �rst legal delivery of medical supplies occurred in the U.S. in
2015. Since then, the market for global medical drones has skyrocketed and is predicted to reach $947.6
million by 2027. In 2018, companies worldwide, from the U.S. to China, to Israel, began investing funds to
research the use of drones for things like taxi services, photography, and indoor applications. A total of 12.9
Drone shipments of retail items were recorded in 2019, that number is on track to reach 122 million by 2023. In
2021, the FAA reports said that there are approximately 900,000 drones registered in the U.S. alone, including
over half a million drones registered for recreational use. (Alkobi, 2022)

When it comes to disaster management in the U.S., there is a lot that drones help with. For example, drones are
great at monitoring, identifying the hot spots that face high levels of risk, locating survivors, �nding out
evacuation routes for survivors to exit and rescue team troops to enter, the extent of structural damage done,
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and delivering necessary resources during recovery. Drones with normal zoom-in and infrared cameras
installed in them are most commonly used for mapping purposes and �nding out the best evacuation route if
people are stuck in hot spots. Drones can not only be used for damage control after a disaster has taken place
but they can also be used to predict disasters such as landslides, �oods, storms, etc. before they occur,
allowing the government and other responsible authorities to take precautionary steps and ensure the safety of
everyone in the potential area of impact. (Kucharczyk & Hugenholtz, 2021)

The United States introduced drone technology to build practice targets for training in the military and then it
was taken up by Amazon for delivery of goods. On the other hand, drone technology was introduced in India in
the early 1990s when the Indian Army acquired unmanned aerial vehicles from Israel, followed by the Indian Air
Force and Navy.

At its initial stages, drones in India were used for military purposes during the 1999 Kargil war against Pakistan
for photo-reconnaissance along the Line of Control. Israel discreetly supplied the Indian Air Force with Searcher
drones after India lost an aircraft to a Pakistani infrared homing missile, as the drone system was fragile and
highly ineffective at the time, this enabled them to acquire target information along the Line of Control. This
was the point when the state-run Defence Research and Development Organisation (DRDO) and several other
private Indian companies started creating their own drones with better systems and developing UAV
technologies.

The Ministry of Civil Aviation has recently approved a pilot project with the government of Telangana to assess
alternative routes in providing safe, accurate, and reliable pickup/delivery of health care items in remote areas
through drones. Drones were also used in a similar fashion for agricultural sector research purposes, which is
expected to drive a wave of technology. For example, Kisan Drones are used for crop assessments, land
records, and spraying insecticides and nutrients. (Hussain, 2022)

With the vision of making India a drone-hub by 2030, the government has strategically established multiple
reforms which included the Production Linked Incentives for the drone industry, regulatory streamlining, and
the newly introduced ban on importing drones from other countries. Although there is an exception that certain
drones will be authorized to be imported, this would include drones imported by the government entities,
educational institutions recognized  by the federal or the state government, government-recognized R&D �rms,
and drone manufacturers for research and development as well as defense and security objectives. While the
import of �nished drones has been banned, the import of drone components has been made free. This
essentially means that local manufacturers would not need approval from the DGFT to import parts like chips,
ion batteries, etc. (Madan, 2022)

From making drones and software development to nuanced technology, this also comes with many
opportunities and openings in the drone industry. Besides drone pilots, there are various job openings such as
systems engineer, hardware development engineer, software development engineer, research scientist, and
maintenance engineer. Moreover, the growing number of drone start-ups shows that India is interested in this
technology, including the defense sector. India’s drone technology is growing at a constant rate, the usage of
drones ranges from sectors like the military to healthcare and agriculture. Similar to the USA, India will soon be
able to use drones in disaster management at the same level as the USA and be able to map, �nd evacuation
routes, provide important resources, etc. to areas of impact at a greater level. The new drone laws have led to
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increased traction in the market wherein numerous companies have been quick to leverage their technological
know-how to capitalize on this new drone wave in India. Over the next few years, a surge in demand for drones
is on the cards as various sectors like agriculture, defense, retail, and e-commerce will increase their demand
for drones, and businesses and start-ups are expected to increase their investments in this �eld. (Jacob, 2022)

D. Government Regulations
Most of the countries and their economies are governed by the rules and regulations laid down by its
government. In developed countries, the economy is usually dominated by private groups and enterprises with
minimal interference from the government, however, the scenario is the opposite in the case of developing
countries. Since the economy is at a developing stage, governments in developing countries are rigorously
involved in the day-to-day working of the country and its economy. Every regulatory policy launched by the
government is to be abided by each citizen and forms a part of their lives. Hence, studying the impact of
government regulations on industries is equally important in the case of developing economies like of India. 

The United States of America is one of the highest drone-producing countries in the world and they arguably
have the most innovative drone systems put in place to help out various industries in their operations. However,
this also means that there are tons of regulations to ensure the safety of the public and the people involved in
the operations. The general rules for �ying drones for recreational purposes or a hobby are that the person
operating the drone:   must take The Recreational UAS Safety Test (TRUST) required by the FAA,  must register
their UAV with the FAA, must �y within visual line-of-sight, must �y a drone under 55 lbs. unless certi�ed by a
community-based organization, must never �y near other aircraft, must never �y near emergency response
efforts.

Similarly, there are general rules for �ying drones for commercial purposes, the person �ying the drone:  must
hold a Remote Pilot Certi�cate issued by the FAA to �y commercially, must register your UAV with the FAA, UAV
must weigh less than 55 pounds, including payload, at take-off,  must keep your UAV within visual line-of-sight,
must �y at or below 400 feet, must �y at or under 100 mph. 

Furthermore, there are speci�c requirements to receive a certi�cate that is required to �y a drone for
commercial purposes in the US. These requirements are that the person �ying the drone: must be able to read,
speak, write, and understand English (exceptions may be made if the person is unable to meet one of these
requirements for a medical reason, such as hearing impairment), must be in a physical and mental condition to
safely operate a small UAS, must be at least 16 years old, must pass an Aeronautical Knowledge Test—also
known as the Part 107 test—at an FAA-approved knowledge testing center, must undergo Transportation Safety
Administration (TSA) security screening. (Drone Laws in the USA, n.d.)

In terms of the drone industry, though initially hesitant, India's business sectors have embraced drones to boost
labor e�ciency and minimize operational costs. According to FICCI and EY research, the Indian unmanned
aerial vehicle (UAV) industry is predicted to reach $885.7 million by 2021, while the UAV market of the US is
expected to reach $14.3 billion. Additionally, according to a report by PWC India, the drone space is predicted to
develop at an 18 percent compound annual growth rate between 2017-23. (The Scenario of Drone Market in
India, 2020)
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Back in December 2018, new rules and regulations governing the use of drones by private citizens in India were
put in place. Indian citizens now require a unique identi�cation number (UIN) to �y drones which can be
purchased at a price of Rs. 1,000 and they can also purchase an operating permit for Rs. 25,000 from the new
‘Digital Sky’ platform. The Drone Rules 2021 is an updated version of the existing Unmanned Aircraft System
(UAS) Rules, noti�ed in March of 2021. The Ministry of Civil Aviation issued the Drone Rules on August 26,
2021, these rules do not apply to drones used by India's naval, military, or air forces. To put it simply, it aims to
make it easier for people to own and operate civilian drones in India. However, the change that takes the
spotlight is that users will no longer need a remote pilot's license to use micro and nano drones. However, there
are a handful of concerns including standards for imports, data communication, and technology support that
need to be addressed to ensure that public safety requirements are considered and aligned since these
regulations will govern drone operations in the public domain. (Vats, 2021).

Considering all the economic factors that can affect the scope of drone usage, we accept our alternate
hypothesis that India has a scope of growth in drone usage for disaster management. To ensure this growth
Indian government needs to maintain an equilibrium in the economic conditions of the country that has been
discussed in the research paper.

Suggestions
To take this investigation further, the government needs to not only encourage the usage of drones in India but
also promote their use by the management teams extensively. The usage of drones also requires community
support and its acceptance of an automated alternative. By addressing issues and challenges such as growing
unemployment and in�ation, increasing the �ourishment of technical skills, and a change in government
policies, drone usage can be encouraged. In addition to this, government legislation, advertisement, and
endorsements promoting the role of corporate social responsibility can be used with a greater focus on public-
private partnerships to take assistance from private enterprises to introduce drones in government bodies.

Conclusion
By studying the considered economic factors, it can be concluded that there is a scope for both developed
nations like the US and developing nations like India to leverage drone services during a disaster to has made
great progress in terms of its economy and positive growth of the GDP, however, it also faces daunting
challenges related to the unemployed population and growing concerns regarding post-pandemic recovery.
Moreover, the pandemic has had a quite negative effect on India’s economy. Present conditions make an
extensive investment in a particular segment, drones in our case, a risky and far-fetched bait. On one side, India
has many strengths, particularly its young population, institutions of a mixed market economy, the growing
presence of entrepreneurs, and skilled professionals with a developing public research infrastructure. On the
other hand, it still faces the crippling effects of its growth history pre-independence. When compared to the US,
India is still far behind and would take more than 10 years to reach the stage of the drone industry that the US
is at present. Moreover, unlike the US, India highly struggles to eradicate unemployment from the country and
growing in�ation
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adds to the existing gap between employed and unemployed - attracting greater government investments that
would have otherwise been used for the drone industry. However, with the announcement of the Indian
government partially banning drone imports, the government has tried to promote domestic drones and their
usage against imported drones. This re�ects their

con�dence in the drone industry and future investments in the same can be speculated. Further, with respect to
disaster management, India has made limited progress but it has the potential to leverage its strengths to
improve its operations and avail drone services during emergencies.

This paper has presented a quick overview of the broad scope of drone usage in India to combat natural
disasters and when compared to the US, India needs to encourage economic reforms and policies in the favour
of drones and make additional investments.

The Way Forward
Since the US has been able to recover from the pandemic hit at a growth rate higher than India and succeeded
in leveraging their drones to combat Covid-related struggle, one can also realize the tremendous scope for
increased U.S.–India cooperation regarding the drone industry. Greater mutual understanding between the US,
which already uses drones extensively, and India, which is looking forward to investing in drone usage, will
spur greater public–public, public-private, and private–private cooperation, and �ow of knowledge and
technical know-how to combat disasters which can strengthen the drone usage in India. The US enjoys both -
the economic conditions and the technical knowledge which can be used by India if cooperation is applied.
Moreover, India-US relations have been deepening further, this will result in an opportunity to synergize
resources and learn western practices regarding drone usage.
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Figure 1

Glimpse of the economy Source: the balance

Figure 2

The trajectory of the hurricane Ida 

Source: Courier Times

Figure 3

Glimpse of the economy: Source: The Times Of India
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Figure 4

GDP Growth Trend and Future Prediction for the US and India from 2010-2026

*Forecasted
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Figure 5

Real GDP Trend and Future Prediction for the US and India from 2010-2026

*Forecasted   Source: statista
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Figure 6

Drone Industry Size/GDP contribution for the US and India from 2018-2024

*Forecasted

Source: statista
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Figure 7

Figure 5: Incidence of �oods in Puducherry, India and Philadelphia, the USA in the last 10 years:

Figure 8
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Figure 7: Unemployment rates of India and US from 2010-2023

Figure 9

Figure 8: In�ation and forecasted unemployment rates of India and US from 2010-2025 

Source: macrotrends


