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Next Generation Commercial Drones: Markets Change Rapidly

LEXINGTON, Massachusetts (January 10, 2015) — WinterGreen Research announces that it has published a new study
Commercial Drones: Market Shares, Strategy, and Forecasts, Worldwide, 2015 to 2021. Next generation commercial
drones achieve a complete replacement of existing commercial airfreight delivery systems, they are used for 3D
mapping, commercial pipeline observation, border patrol, package delivery, photography, and agriculture are more
energy efficient, last longer and have a significantly lower cost of operation than manned aircraft.

Drones markets promise to grow significantly because of the more economical visualization and navigation provided
by systems. Visualization includes mapping from the air, inspection from the air, surveillance from the air, and
package delivery from the air. The unmanned aircraft equipped with cameras are able to do things that cannot be
done in any other way. This bodes well for market development.

Unmanned aircraft systems promise to achieve a more significant aspect of commercial market presence. Army
Unmanned Aircraft Systems flying of 3 million flight hours gives drones market credibility. Eighty eight percent of
those hours were logged in combat situations in Iraq and Afghanistan, paving the way for commercial drone markets
to develop.
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Quantities of fielded systems increase as application usefulness increases. Police departments, the oil and gas
industry, border patrol, and utilities are all using commercial drones. Units are used for agriculture. Vendors
continue to improve the capabilities of these drone aircraft as more air miles are logged. Their ability to support the
commercial endeavors is increasing. Unmanned aircraft have fundamentally changed the accuracy of utility and oil
and gas inspections. They are set to fundamentally change how agriculture is conducted.

Japan and Australia have been using drones in agriculture since the 1980s. Worldwide markets are evolving for
several compelling applications. High value crops are a target of agricultural robotic development. What could be
tastier than a strawberry, perfectly formed, and perfectly ripened? New agricultural robots are able to improve the
delivery of consistent quality food, and to implement efficiency in managing food production.

Strawberries are a high profit crop. A new generation of drones has just been born. Strawberry spraying with the
world's most advanced technology is able to give maximum performance to a farm. Harvesting robots can use
pictures from drones to optimize the productivity of the farming business by determining fruit ripeness from the air.
Growers can get the best results in a berry farm using automated process. Automated picking collection systems
improve labor productivity, give speed and agility to harvest operations.

The robotic platforms are capable of site-specific spraying. The capability is targeted spraying only on foliage and
selected targets. It can be used for selective harvesting of fruit. The robots detect the fruit, sense its ripeness, then
move to grasp and softly detach only ripe fruit.

Drone commercial uses will provide billions of dollars in economic growth. Centers of excellence are evolving
worldwide. For the most part, open-use policies are in effect worldwide. Except in the US, Drones are currently
mostly banned in the US. The US is more restrictive, it could take months, even years before the FAA offers
preliminary guidelines on the commercial use of unmanned aircraft systems

Commercial drones are set to build highways in the sky. The market will only evolve past the early adopter stage
after the industry finds ways to build navigation infrastructure that is safe and that works. Roads in the sky will
create altitude differences that function as bridges to separate the drones from each other when they are flying at
angles to each other.

This type of navigation needs to be defined by industry standards groups, much as the software industry has been
able to develop industry stands that provide the base for a market, so also, the commercial drone manufacturers
need to come together with representatives from each company and from all the governments to decide on the
highways in the sky.
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Another aspect of commercial drone markets is the safety issue. If drones become so prevalent that they fall out of
the sky on people or homes, this becomes a problem for the people hit or the people who own the homes that are
destroyed. As the air crashes from so long ago in the 1920’s to yesterday illustrate, people are deterred from
commercial drone use by air crashes. Crashes can virtually destroy what is promising to be a burgeoning industry of
commercial drones.

The drone industry is going to need to find a way to prevent injuries on the ground before anyone will support the
burgeoning industry in any significant way.

In unpopulated areas like to Alaskan oil fields oil pipelines, and utility high wires, there is plenty of space for the
drones to make a market. In vast agricultural land areas, drones promise to be able to be used without any danger to
humans. The drones create new uses for automated process. The drones are less expensive than manned vehicles
and more useful. They are useful in agricultural applications where the cameras are able to do spotting in a manner
that is more efficient than the humans can do.

Unmanned aircraft systems are achieving a level of relatively early maturity. Fleets of unmanned aircraft systems
have begun to evolve. The U.S. Army has achieved one million flight hours for its unmanned aircraft systems fleet.
Unmanned aerial systems have good handling characteristics. UAS units are designed to perform high-speed, long-
endurance, more covert, multi-mission intelligence, surveillance, and reconnaissance (ISR) and precision-strike
missions over land or sea.

Drone units feature a variety of internal loads, including 2,000 Ib payload, an Electro-optical/Infrared (EO/IR) sensor,
and an all-weather GA-ASI Lynx® synthetic aperture radar/ground moving target indicator (SAR/GMTI), maximizing
long loiter capabilities.

UAS offers the business persistent situational awareness and mission affordability. For the cost of one manned
fighter aircraft, multiple-swarm configured units can cover an area of interest, providing 24/7 ISR coverage, target
identification, neutralization, mission flexibility, and attrition tolerance. Some drone UAS have the capability to
support manned aircraft missions if desired.
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TABLE ES-1

COMMERCIAL DRONE UNMANNED AERIAL SYSTEMS FUNCTIONS

o Have good range

o Have good remote handling characteristics

o designed to perform high-speed missions

o Have long-endurance

. Achieve covert operations

. Provide unmanned multi-mission intelligence
. Provide unmanned multi-mission surveillance
. Provide unmanned multi-mission reconnaissance (ISR)
. Achieve precision-strike missions

. Work over land

. Work over sea

Source: WinterGreen Research, Inc.

Drones markets promise to grow significantly because of the better visualization provided by systems. Visualization
includes mapping from the air, inspection from the air, surveillance from the air, and package delivery from the air.
The unmanned aircraft equipped with cameras are able to do things that cannot be done in any other way. This
bodes well for market development.

Unmanned aircraft systems promise to achieve a more significant aspect of commercial market presence. Army
Unmanned Aircraft Systems flying of 3 million flight hours gives drones market credibility. Eighty eight percent of
those hours were logged in combat situations in Iraq and Afghanistan.

According to Susan Eustis, leader of the team that prepared the study, “Quantities of fielded systems increase. Police
departments, the oil and gas industry, border patrol, and utilities are all using commercial drones. Units are used for
agriculture. Vendors continue to improve the capabilities of these drone aircraft. Their ability to support the
commercial endeavors is increasing. Unmanned aircraft have fundamentally changed the accuracy of utility and oil
and gas inspections. They are set to fundamentally change how agriculture is conducted.”
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Unmanned aerial systems (UAS) markets at $609 million in 2014 are forecast to reach $4.8 billion dollars, worldwide
by 2021. This is a sizable market growth with oil and gas mapping, utility line inspection, package delivery, and
agricultural applications accounting for virtually all the unit sales. Drones can provide more information at less cost
than a human inspection team can.

WinterGreen Research is an independent research organization funded by the sale of market research studies all over
the world and by the implementation of ROl models that are used to calculate the total cost of ownership of
equipment, services, and software. The company has 35 distributors worldwide, including Global Information Info
Shop, Market Research.com, Research and Markets, Bloomberg, electronics.ca, and Thompson Financial.
WinterGreen Research is positioned to help customers facing challenges that define the modern enterprises. The
increasingly global nature of science, technology and engineering is a reflection of the implementation of the globally
integrated enterprise. Customers trust wintergreen research to work alongside them to ensure the success of the
participation in a particular market segment.

WinterGreen Research supports various market segment programs; provides trusted technical services to the
marketing departments. It carries out accurate market share and forecast analysis services for a range of commercial
and government customers globally. These are all vital market research support solutions requiring trust and
integrity.

Key words: Commercial Drones, Drone Unmanned Aerial Systems (UAS), Drone 3D Mapping, Drone Commercial Pipeline
Observation, Drone Border Patrol, Drone Package Delivery, Drone Photography, Dronr Agriculture, Aerial Refueling ,
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Companies Profiled

Market Leaders

Lockheed Martin Textron
Boeing / Insitu Northrop Grumman
Draganflyer AeroVironment

Market Participants

AeroVironment Finmeccanica MMist

ASN Technologies General Atomics Northrop Grumman
Aurora Flight Google Parrot/senseFly
BAE Systems Integrated Dynamics Proxy Technologies
Boeing L-3 Communications Scaled Composites
Challis UAV Inc. Laser Motive Schiebel

China Aerospace Lockheed Martin Textroni
Draganflyer Marcus UAV

Commercial Drones: Highways in the Sky, Market Shares,

Strategies, and Forecasts, Worldwide, 2015 to 2021

Report Methodology

This is the 617th report in a series of primary market research reports that provide forecasts in
communications, telecommunications, the Internet, computer, software, telephone equipment, health
equipment, and energy. Automated process and significant growth potential are priorities in topic selection.
The project leaders take direct responsibility for writing and preparing each report. They have significant
experience preparing industry studies. Forecasts are based on primary research and proprietary data bases.
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The primary research is conducted by talking to customers, distributors and companies. The survey data is
not enough to make accurate assessment of market size, so WinterGreen Research looks at the value of
shipments and the average price to achieve market assessments. Our track record in achieving accuracy is
unsurpassed in the industry. We are known for being able to develop accurate market shares and projections.
This is our specialty.

The analyst process is concentrated on getting good market numbers. This process involves looking at the
markets from several different perspectives, including vendor shipments. The interview process is an essential
aspect as well. We do have a lot of granular analysis of the different shipments by vendor in the study and
addenda prepared after the study was published if that is appropriate.

Forecasts reflect analysis of the market trends in the segment and related segments. Unit and dollar
shipments are analyzed through consideration of dollar volume of each market participant in the segment.
Installed base analysis and unit analysis is based on interviews and an information search. Market share
analysis includes conversations with key customers of products, industry segment leaders, marketing
directors, distributors, leading market participants, opinion leaders, and companies seeking to develop
measurable market share.

Over 200 in depth interviews are conducted for each report with a broad range of key participants and
industry leaders in the market segment. We establish accurate market forecasts based on economic and
market conditions as a base. Use input/output ratios, flow charts, and other economic methods to quantify
data. Use in-house analysts who meet stringent quality standards.

Interviewing key industry participants, experts and end-users is a central part of the study. Our research
includes access to large proprietary databases. Literature search includes analysis of trade publications,
government reports, and corporate literature.

Findings and conclusions of this report are based on information gathered from industry sources, including
manufacturers, distributors, partners, opinion leaders, and users. Interview data was combined with
information gathered through an extensive review of internet and printed sources such as trade publications,
trade associations, company literature, and online databases. The projections contained in this report are
checked from top down and bottom up analysis to be sure there is congruence from that perspective.

The base year for analysis and projection is 2010. With 2010 and several years prior to that as a baseline,
market projections were developed for 2011 through 2017. These projections are based on a combination of a
consensus among the opinion leader contacts interviewed combined with understanding of the key market
drivers and their impact from a historical and analytical perspective.
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The analytical methodologies used to generate the market estimates are based on penetration analyses,
similar market analyses, and delta calculations to supplement independent and dependent variable analysis.
All analyses are displaying selected descriptions of products and services.

This research includes referencde to an ROl model that is part of a series that provides IT systems financial
planners access to information that supports analysis of all the numbers that impact management of a product
launch or large and complex data center. The methodology used in the models relates to having a
sophisticated analytical technique for understanding the impact of workload on processor consumption and
cost.

WinterGreen Research has looked at the metrics and independent research to develop assumptions that
reflect the actual anticipated usage and cost of systems. Comparative analyses reflect the input of these
values into models.

The variables and assumptions provided in the market research study and the ROl models are based on
extensive experience in providing research to large enterprise organizations and data centers. The ROl models
have lists of servers from different manufacturers, Systems z models from IBM, and labor costs by category
around the world. This information has been developed from WinterGreen research proprietary data bases
constructed as a result of preparing market research studies that address the software, energy, healthcare,
telecommunicatons, and hardware businesses.

YOU MUST HAVE THIS STUDY
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ABOUT THE COMPANY

WinterGreen Research, founded in 1985, provides strategic market assessments in telecommunications,
communications equipment, health care, Software, Internet, Energy Generation, Energy Storage, Renewable energy, and advanced
computer technology.

Industry reports focus on opportunities that expand existing markets or develop major new markets. The reports access
new product and service positioning strategies, new and evolving technologies, and technological impact on products, services, and
markets. Innovation that drives markets is explored. Market shares are provided. Leading market participants are profiled, and
their marketing strategies, acquisitions, and strategic alliances are discussed. The principals of WinterGreen Research have been
involved in analysis and forecasting of international business opportunities in telecommunications and advanced computer
technology markets for over 30 years.

The studies provide primary analytical insight about the market participants. By publishing material relevant to the
positioning of each company, readers can look at the basis for analysis. By providing descriptions of each major participant in the
market, the reader is not dependent on analyst assumptions, the information backing the assumptions is provided, permitting
readers to examine the basis for the conclusions.

WinterGreen Research is positioned to help customers facing challenges that define the modern enterprises.
The increasingly global nature of science, technology and engineering is a reflection of the implementation of the
globally integrated enterprise. Customers trust wintergreen research to work alongside them to ensure the success of
the participation in a particular market segment.

WinterGreen Research supports various market segment programs; provides trusted technical services to the
marketing departments. It carries out accurate market share and forecast analysis services for a range of commercial
and government customers globally. These are all vital market research support solutions requiring trust and integrity.

ABOUT THE PRINCIPAL AUTHORS

Ellen T. Curtiss, Technical Director, co-founder of WinterGreen Research, conducts strategic and market assessments in
technology-based industries. Previously she was a member of the staff of Arthur D. Little, Inc., for 23 years, most
recently as Vice President of Arthur D. Little Decision Resources, specializing in strategic planning and market
development services. She is a graduate of Boston University and the Program for Management Development at
Harvard Graduate School of Business Administration. She is the author of recent studies on worldwide
telecommunications markets, the top ten internet equipment companies, the top ten contract manufacturing
companies, and the Top Ten Telecommunications market analysis and forecasts.

Susan Eustis, President, co-founder of WinterGreen Research, is a senior analyst. She has done research in
communications, healthcare equipment, and computer markets and applications. She holds several patents in
microcomputing and parallel processing. She has the original patents in electronic voting machines. She has new patent
applications in format varying, mulitprocessing, and electronic voting. She is the author of recent studies of the
Internet, Cloud Computing marketing strategies, Internet equipment, biometrics, a study of Helathcare Equipment,
Worldwide Telecommunications Equipment, Top Ten Telecommunications, Digital Loop Carrier, Web Hosting, Web
Services, and Application Integration markets. Ms. Eustis is a graduate of Barnard College. Ms. Eustis was named Top
Woman CEO in 2012 by Who’s Who Worldwide. She was named Top Woman Market Research Analyst the same year.
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