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WHAT ARE “DRONES” ? @ swissRe

 Drone” =slang
e UA = Unmanned Aircraft
« UAV = Unmanned Aerial Vehicle

 UAS = Unmanned Aerial System

— Includes:
e Vehicles
* Operator
* Radio Controller

 RPAS =remotely piloted aircraft systems
» Hobby, recreational use, model airplanes & helicopters, now quad-copters -







A BRIEF HISTORY OF THE DRONE

1800’s
1849, Austria v. Republic of Venice, 200 pilotless balloons
loaded with bombs
1861, US Civil War, Union forces used balloons for aerial
reconnaissance
- 1898, Spanish-American War, US fitted camera to a kite to
gather intel
WWI
British Royal Navy, radio-controlled Queen Bee, used for target
- practice




A BRIEF HISTORY OF THE DRONE CONT’D,

« WWII
— German V-1, flew 150 miles before dropping 2,000 Ib bomb
« Cold War

— US Flying Bombs, officially known as “drones,” target practice for military pilots
— US Ryan Firebee Drone & Lightning Bugs, remote pilot, camera, dropped bombs

- — Israeli Scout & Pioneer, pre-cursor to modern military drones, gather photo intel
sl © 1990’s to Present
. — Modern combat drones first used in the Gulf Wars

— 2002, flew 200 combat drones, since then, 11,000 combat drones flown




DRONES ARE POPULAR WITH THE PUBLIC

On May 31, 2015, Enrique Inglesias was injured by a drone filming his concert
in Tijuana, Mexico. As in all his other performance. He reached up to grab the

drone to give the crowd a close up perspective of his face, and sliced his right

hand's middle finger through one of the propellers. He continued to perform for
30 minutes.

==l He was airlifted to Los Angeles for treatment and had a
skin graft done to repair his finger.

« | He is reported to have minor nerve damage (may be
permanent even after rehab).




BUT DRONES ARE NOT POPULAR WITH EVERYONE

2015, Huntington Beach, a drone was
swatted out of the air while it was filming
an instructional video.

A shirtless man, afraid that the drone would
fly over his home, used his shirt to
demolish a $1,350 drone owned by Lucky
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SOME PEQPLE ] UST HATE DRONES
B -
\

@ ™" . Nov 2014 — California man shoots
neighbor’s drone out of the sky, thought
SMALL TOWN CONSDERING BOUNTY ON DRONES it was “CIA surveillance device.” Drone
operator wins suit for $1,000 to replace
drone
Oct 2014 — Police arrest NJ man for
shooting down hobby drone taking
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THE DRONES ARE HERE

 The drone market is blossoming because drones are now affordable

« Sales of small drones dominate, with many hobby and entry
commercial drones costing under $300 each

* By one estimate, 500,000 drones of all sorts been sold to date in the
USA

 Worldwide consumer drone sales may top $720 million in 2014-2015
alone

« Amazon is selling more than 10,000 drones a month




THE DRONES ARE HERE

 Adrone popular in the US is called the “Phantom”:

— Annual sales zoomed from $4.2 million in 2011 to $130 million
in 2013.

— 2014 and 2015 sales expected to be five times greater

* FAA estimates global drone sales could exceed $90 billion in a
decade, equating to 200,000 units sold each month.

 Technology experts are bullish about future sales of drones




NO ON-BOARD PILOT? NO PROBLEM?

Both recreational and commercial
drone use has become increasingly
common in the North America

Though commercial drones are must
be flown by licensed pilots, drones are
not flown on designated flight paths
like commercial airliners.
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MOTION PICTURES

» Hollywood was first major commercial industry to receive limited licensing
from the FAA to fly drones.

* Motion Picture Association of America ("MPAA") successfully applied for
FAA exemptions on behalf of seven film companies for to fly drones for
filming.

« MPAA argued that flying drones would be:

— much safer than flying helicopters for aerial filming.

— Keep filming in the U.S.

* Movies like the Lord of the Rings Trilogy and James Bond, Skyfall, were shot outside of
the U.S. with the use of drones.

 FAA exemptions for closed-set filming are becoming increasingly common




AGRICULTURAL AND FARM SURVEYS

Farm field surveillance one of the key commercial
drone uses worldwide. Drones help yield better crop!

L AE MRS

 The eBee ($23,000) takes infrared pictures of a field and uploads the data to
a handheld device, like an iPad. A farmer can then determine where his crop
field needs more water or fertilizer

« ¢ Info can be uploaded to a tractor for immediate change in production
strategies to improve yield.

« Japan has been using Yamaha's RMAX unmanned helicopter ($100,000)

. for more than 20 years. In 2010, 30% of Japan’s rice fields and 1,000

hectares of farmland were sprayed with unmanned helicopters. -~




REAL ESTATE AND MARKETING PHOTOGRAPHY

Drone photos and videos of homes for sale have
become common world wide

In the US Aa small number real estate agents have
FAA permission to use drones, most do not.

An oops moment:

Australian Eview Real Estate used pictures taken by a drone to advertise a

property. They did not realize they included an image of a neighbor, Mandy
Lindgard, sunbathing in just a thong in her back garden.

Eview unintentionally published photos of to market a neighboring property
The photo was posted in ads in a magazine, on the internet, and a billboard
They removed the advertisements when error realized.




INSURANCE UNDERWRITING AND CLAIMS

Some insurance companies plan to use drones for claims and
underwriting purposes.

Roof, home, and building inspections top the UW list

A combination of drones with infrared technology is especially
powerful and efficient.

An asphalt shingle can be seen with enough detail to count surface granules is
achievable, so being able to review hail damage (or lack of it), nail pops, roof
blisters, and other common issues remotely is possible.

Claims adjustment:

Drones can fly over disaster sites to assess the extent of the damage for more
accurate claim evaluation.




SCIENCE

« Natural resource monitoring.

« Universities and private research companies use drones for various
studies:

« cropland observations, invasive species monitoring, geomorphic
surveys, forest and rangeland health, wildlife, wildfire, and habitat
- restoration."

* Increase crop yields while also impacting water conservation
efforts.
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POTENTIAL COMMERCIAL USES

 Power, Qil, & Gas Infrastructure Mapping
* Precision aerial surveying oil, power, and gas facilities

 Flare Stack & Utility Pole Inspection
« Safer way check on miles of power lines and pipelines

- » Cell Tower Inspection

» Cell towers can be very tall and are numerous, need to
\ be inspected regularly for safety




MORE COMMERCIAL USES

« Cargo train and track inspection
* Some rigs can be very long, traverse remote rail lines

e Drones as a Service

 FAA approved use of a fleet of 324 drones on Sept 15t a start up
company called “Measure” based in Washington, D.C. will provide a
wide range of commercial services

» [Focus: data collection , no package delivery

» Agriculture, oil and gas, insurance, other industries that need aerial
photography and other data




IMAGINE THE POSSIBILITIES

* Oll & Gas
Pipelines

» Wild Life
Protection

» Search and
Rescue

» Road Safety

*Movies
*Photographs
*News

*Real Estate

* Crop
Management
* Field Spraying




DRONE REGULATIONS AROUND THE WORLD




DRONES IN CANADA

Do you need permission from Transport Canada to fly?
No permission required:
Recreational use + less than 35 kgs/77Ibs

Commercial use + less than 25kgs/55Ibs (exceptions where SFOC
needed)

SFOC required:
Recreational use + more than 35kgs/77lbs
Commercial use + more than 25kgs/55Ilbs




DRONES IN NEW AUSTRALIA

* An “Unmanned Aircraft System” profit-seeking “air work,” has
requirements including pilot certification, but relatively easy to meet

* “model aircraft, flown for sport & recreation and education,” which
essentially are not regulated (except VFR required)

*




DRONES IN BRAZIL @ SwissRe

Brazil a leading player in UAV use:

 Uses UAVs to patrol its borders

 No laws that cover civilian use




DRONES IN ENGLAND

20 kg (or 44 pounds) — considered “small unmanned aircraft”
 Need “Permit to Fly” classification, relatively easy to acquire

» |If heavier or used for aerial photography requires a “Permit to Carry
S— Out Aerial Work;” has tougher restrictions

» Pilot qualification, design & construction certificates.zl N

— e —————




DRONES IN MAINLAND EUROPE

— Mainland Europe operates under the jurisdiction of the European
Aviation Safety Agency (EASA),

— Need certification in any situation

« — Certification granted on a case-by-case basis

— Requests proposing flight in unpopulated areas usually approved -




DRONES IN MEXICO

* No Civil Aviation Authority regulations on UAV users

« (Government encourages UAV use

 UASSs used to monitor drug trafficking and university research.




DRONES IN JAPAN

e UASS have been in use since 1980

e Mainly agricultural purposes —response to aging farming population

» Vast majority of crops are sprayed using unmanned helicopters and
drones




DRONES IN THE U,S.A,

» By far, the most complicated country in which to operate a drone is
in the U.S.

* It has been mandated by Congress that the FAA develop a
comprehensive plan to safely accelerate the integration of civil UAS
- iInto national airspace no later than September 30, 2015.




DRONES IN THE U,S,A, CONT'D

Section 333 of FMRA: FAA has authority to give exemptions to COA
or SAC if safe to operate in the National Airspace System (NAS)

» Relaxed application requirements

 Pilot’s license still required but can be private, recreational or sport

« No medical certificate required R

o

| Section 333 exemptions is principal way to get a license

. — FAAssued 1,000+ exemptions to date, summary grants (quick)

— Mostly for photo, film, or inspection of farms, tower ote
locations 7-6”
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DRONES IN THE U,S.A, =

 FAA proposes new rules for commercial use, which lowers the bar
 New and simple process for commercial operators 55 pounds or less
— Operational requirements much easier!

e 60 day period of public comment is over, FAA mulls TOMORRO

* Final rules could be published as soon as 2016, maybe 2017 w
- — Means current SAC & COA requirements remain in force (or get
>y exemption)

" « FAAddraft rules don't (yet) deal with big privacy concerns

— White House issued draft federal privacy rules for public & private use




DRQNES IN THE U:StA: CQNT,D: @ Swiss Re

 New Proposed FAA Rules:
*  Operator passes written exam every 2 years for FAA certificate TOM
— Cost $150 ORROW
— FAA will publish all info needed to pass exam
— No medical test, no pilot license required (required today for 8 333 exemption)
— Background check by DOT
»  Safety rules must be followed!
— Weigh 55 pounds or less
— Max 500 feet above ground & max 100 MPH
— Daytime flight only
- VLOS .
— No flights near airports or over people =
Always cede way to manned aircraft even if risk loss of drone




THE STATE OF THE UNION
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DRONES BUSINESS OPPORTUNITY OR DISRUPTOR?

@ Swiss Re

® [t does not maller on which side af the fe/(ae
2 //eb‘ 0ff on somelines, You cannot make

progress without making decisions,
» Author: Jim Rohn




POTENTIAL ISSUES
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SAFETY 'Y, PRIVACY

Transport Canada’s mandate is to ensure

the safe operations of drones.




OFFICE OF THE PRIYACY COMMISSIONER OF CANADA

Personal Information Protection
Electronic Documents Act -
PIPEDA
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INVASION OF THE RIGHT OF PRIVATE OCCUPANCY
— Interference with comfortable use and enjoyment of property @ Swi R
WISS he
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@ Swiss Re

- MORE QUESTIONS THAN
ANSWERS



OPPORTUNITY OR DISRUPTOR?
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WE ARE SMARTER TOGETHER
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THANK YOU




LEGAL NOTICE

e ©2015 Swiss Re. All rights reserved. You are not permitted to create any modifications
or derivative works of this presentation or to use it for commercial or other public purposes
without the prior written permission of Swiss Re.

 The information and opinions contained in the presentation are provided as at the date of
the presentation and are subject to change without notice. Although the information used
was taken from reliable sources, Swiss Re does not accept any responsibility for the
accuracy
or comprehensiveness of the details given. All liability for the accuracy and completeness
thereof or for any damage or loss resulting from the use of the information contained in this
presentation is expressly excluded. Under no circumstances shall Swiss Re or its Group
companies be liable for any financial or consequential loss relating to this presentation.
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